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PREFATORY    NOTICE. 


THE  ENCfTCLOPJSDiA'  BBiTAinnoA  has  long  deservedly  held  a  foremost  place  aipongst 
*  En^ish  Encyclopsedias.  It  secured  this  position  by  its  plan  and  method  of  treatment, 
the  plan  being  more  comprehensive,  and  the  treatment  a  happier  blending  of  popnlar  and 
scientific  exposition  than  had  previously  been  attempted  in  any  undertaking  bf  the  kind. 
The  distinctive  feature  of  the  work  was  that  it  gave  a  connected  view  of  the  more  important 
subjectd' under  a  single  heading,  instead  of  breaking  them  up  into  a  number  of  shorter 
articles.  This  method  of  arrangement  had  a  twofold  advantage.  The  space  afforded  for 
extended  exposition  helped  to  secure  the  services  of  the  more  independent  and  productive 
minds  who  were  engaged  in  advancmg  their  own  departments  of  scientific  inquiry.  As 
a  natural  result,  the  work,  while  surveying  in  outline  the  existing  field  of  knowledge,  was 
able  at  the  same  time  to  enlarge  its  boundaries  by  embodying,  in  special  articles,  the  firnits 
of  original  observation  and  research.  The  Encydopssdia  Britannica  thus  became,  to  some 
eictent  at  least,  an  instrument  as  well  as  a  register  of  scientific  progress. 

This  characteristic  feature  of  the  work  will  be  retained  and  made  even  more  prominent 
in  the  New  Edition,  as  the  list  of  contributors  already  published  sufficiently  indicates. 
In  some  other  respects,  however,  the  plan  will  be  modified,  to  meet  the  multiplied  require- 
ments of  advancing  knowledge.  In  the  first  place,  the  rapid  progress  of  science  durii^g  the 
last  quarter  of  a  century  necessitates  many  changes,  as  well  as  a  considerable  increase  in 
tne  number  of  headings  devoted  to  its  exposition.  In  dealing  with  vast  wholes,  such  as 
Physics  and  Biology,  it  is  always  a  difficult  problem  how  best  to  distribute  the  parts  under 
an  alphabetical  arrangement,  and  perhaps  impossible  to  make  such  a  distribution  perfectly 
consistent  and  complete.  The  difficulty  of  distribution  is  increased  by  the  complexity*  of 
divisions  and  multiplication  of  details,  which  the  progress  of  science  involves,  and  which 
constitute  indeed  the  most  authentic  note  of  advancing  knowledge.  This  sign  of  progress 
IB  reflected  in  extensive  changes  of  terminology  and  nomenclature,  vague  general  headings 
once  appropriate  and  sufficient,  such  as  Animalcule^  being  of  necessity  abandoned  for  more 
precise  and  significant  equivalents. 

Bnt^  since  the  publication  of  the  last  edition,  science,  in  each  of  its  main  divisions,  may 
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be  said  to  Iiave  changed  as  much  in  substance  as  in  fonn.  The  new  conceptions  introdnced 
mto  the  Biological  Sciences  have  revolutionised  their  points  of  view,  methods  of  procedine^ 
and  systems  of  classification.  In  the  light  of  larger  and  more  illuminating  generalisatiopiy 
sections  of  the  subject,  hitherto  only  partially  explored,  have  acquired  new  prominence  and 
value,  and  are  cultivated  with  the  keenest  interest  It  is  enough  to  specify  the  researohct 
into  the  ultimate  structures,  serial  gradations,  and  progressive  changes  of  organic  forms,  into 
Ae  laws  of  their  distribution  in  space  and  time,  and  into  tiie  causes  by  which  these  pheno- 
md  A  hava  been  brought  about  The  results  of  persistent  labour  in  these  comparatively  new 
fields  of  inqu»  will  largely  determine  the  classLficnttions  of  the  fntura  Meanwhile  IIm 
whole  system  of  grot  ^g,  and  many  points  of  general  doctrine,  are  in  a  transition  state ; 
and  what  is  said  and  done  in  these  directions  must  be  regarded,  to  a  certain  extent  at  leasts 
as  tentative  and  provisional  In  these  circumstances^  the  really  important  thing  is,  tiiat 
whatever  may  be  said  on  such  unsettied  questions  should  be  said  with  the  authority  of  the 
fullest  knowledge  and  insight,  and  every  efibrt  has  been  made  to  secure  this  advantage  for 
the  New  Edition  of  the  Encyclopaedia. 

The  recent  history  of  Physics  is  marked  by  changes  both  of  conception  and  dassifica- 
tion  almost  equally  great  In  advancing  from  the  older  dynamic  to  the  newer  potential  and 
kinetic  conceptions  of  power,  this  branch  of  science  may  be  said  to  have  entered  on  a 
fresh  stage,  in  which,  instead  of  regarding  natural  phenomena  as  the  result  of  forces  aotin, 
between  one  body  and  another,  the  energy  of  a  material  system  is  looked  upon  as  deter- 
mined by  its  configuration  and  motion,  and  the  ideas  of  configuration,  motion,  and  force 
are  generalised  to  the  utmost  extent  wairanted  by  their  definitiona  Tlus  altered  point  of 
view,  combined  with  the  far  reaching  doctrines  of  the  correlation  of  forces  and  the 
conservation  of  energy,  has  produced  extensive  changes  in  the  nomenclature  and  classifi- 
cation of  the  various  sections  of  physics ;  while  the  fuller  investigations  into  the  ultimate 
constitution  of  matter,  and  into  the  phenomena  and  laws  of  light,  heat,  and  electricity, 
have  created  virtually  new  sections,  which  must  now  find  a  place  in  any  adequate  survey 
of  scientific  progress.  The  application  of  the  newer  principles  to  the  mechanical  arts  and 
industries  has  rapidly  advanced  during  the  same  period  and  will  require  extended  illustra' 
tion  in  many  fresh  directions.  Mechanical  invention  has,  indeed,  so  kept  pace  with  the 
progress  of  science,  that  in  almost  every  department  of  physics  improved  machines  and 
processes  have  to  be  described,  as  well  as  fresh  discoveries  and  altered  points  of  view.  In 
recent  as  in  earlier  times,  invention  and  discovery  have  acted  and  reacted  on  each  other 
to  a  marked  extent,  the  instruments  of  finer  measurement  and  analysis  having  direotiy 
contributed  to  the  finding  out  of  phy&cal  properties  and  laws.  The  spectroscope  is  a 
signal  instance  of  the  extent  to  which  in  our  day  scientific  discovery  is  indebted  to 
appropriate  instruments  of  observation  and  analysis. 

These  extensive  changes  in  Physics  and  Biology  involve  corresponding  changes  id  the 
method  of  their  exposition.  Much  in  what  was  written  about  each  a  generation  ago  is  now 
<if  ccidparatively  little  value.     Not  only  therefore  does  the  system  of  grouping  in  these 
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mOSaboB  zequire  alteratioii  and  enlargemeiit ;  the  arttdee  themselTes  nxnst,  in  the  majority 
ci  inatances,  be  written  a&eeh  zather  tlian  aiinply  revieed.  The  ecientific  department  of 
the  work  will  thus  be  to  a  great  extent  new.  In  attempting  to  distribute  the  headings 
for  the  new  edition,  ao  as  fairly  to  coyer  the  ground  occupied  by  modem  science,  I  hare 
been  krgely  indebted  to  ProfessOT  Huzley  and  ProfesBor  Clerk  MazweU»  whose  valuable 
help  in  the  matter  I  am  glad  to  have  an  opportunity  of  acknowledging. 

Passing  from  Natural  and  Physical  Science  to  Literature,  Histoiy,  and  Philosophy,  it 
may  be  noted  that  many  sections  of  knowledge  connected  with  these  departments  display 
fresh  tendencies^  and  are  working  towards  new  results,  which,  if  faithfully  reflected,  will 
require  a  new  style  of  treatment.  Speaking  generaUy,  it  may  be  said  that  human  nature 
and  human  life  are  the  great  objects  of  inquiry  in  these  departments.  Man,  in  his  indi- 
vidual powMB,  complex  relationships,  associated  actiyitiefl;,  and  collective  progress,  is  dealt 
with  alike  in  Literature,  History,  and  Philosophy.  Li  this  wider  aspect,  the  rudest  and 
most  fragmentary  records  of  savage  and  barbarous  races,  the  earliest  stories  and  traditions 
of  every  lettered  people,  no  less  than  their  developed  literatures,  mythologies,  and  religions, 
are  found  to  have  a  meaning  and  value  of  their  own.  As  yet  the  rich  materials  thus 
supplied  for  throwing  light  on  the  central  probleniis  of  human  life  and  history  have  only 
been  very  partially  turned  to  account  It  may  be  said,  indeed,  that  their  real  significance 
is  perceived  and  appreciated,  almost  for  the  first  time,  in  our  own  day.  But  under  the 
influence  of  the  modem  spirit,  they  are  now  being  dealt  with  in  a  strictly  scientific  manner. 
The  available  facts  of  human  history,  collected  over  the  widest  areas,  are  carefully  co-ordi- 
nated and  grouped  together,  in  the  hope  of  ultimately  evolving  the  laws  of  progress,  moral 
and  material,  which  underlie  them,  and  which,  when  evolved,  wiU  help  to  connect  and 
interpret  tiie  whole  onward  movement  of  the  race.  Already  the  critical  use  of  the  com-' 
paiative  method  has  produced  very  striking  results  in  this  new  and  stimulating  field  of 
iresearcL  Illustrations  of  this  are  seen  in  the  rise  and  rapid  development  of  the  compara- 
tively modem  science  of  Anthropology,  and  the  successful  cultivation  of  the  assistant  sciences, 
such  as  Archeology,  Ethnography,  and  Philology,  which  directly  contribute  materials  for 
its  use.  The  activity  of  geographical  research  in  both  hemispheres,  and.  the  large  addi- 
tions recently  made  to  our  knowledge  of  older  and  newer  continents  by  the  discoveries  of 
eminent  travellers  and  explorers,  afford  the  anthropologist  additional  materials  for  his  work, 
llany  branches  of  mental  philosophy,  again,  such  as  Ethics,  Psychology,  and  JSsthetics, 
while  supplying  important  elements  to  the  new  science,  are  at  the  same  time  very  largely 
interested  in  its  results^  and  all  may  be  regarded  as  subservient  to  the  wider  problems  raised 
by  the  philosophy  of  history.  In  the  new  edition  of  the  Encyclopasdia  full  justice  will,  it  is 
hoped,  be  done  to  the  progress  made  in  these  various  directions. 

It  may  be  well,  perhaps,  to  state  at  the  outset  the  position  taken  by  the  Encydopaodia 
Britannica  in  relation  to  the  active  controversies  of  the  time — Scientific,  fieligious,  and 
PhilosophicaL  This  is  the  more  necessary,  as  the  prolific  activity  of  modem  science  ,has 
naturally  stim^Ated  speculation,  and  given  birth  to  a  number  of  somewhat  erode  conieo^ 
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toteB  and  hypothesea.  The  air  ia  fall  of  novel  and  eztxeme  opimons,  arising  often  frou 
a  haaty  or  one-sided  interpretation  of  the  newer  aspects  and  results  of  modem  inquiry. 
The  higher  problems  of  philosophy  and  religion,  too,  are  being  investigated  afresh  from 
opposite  sides  in  a  thoroughly  earnest  spirit,  as  well  as  with  a  directness  and  intellectual 
power,  which  is  certainly  one  of  the  most  striking  signs  of  the  times.  This  fresh  outbreak 
of  the  inevitable  contest  between  the  old  and  the  new  is  a  fruitful  source  of  exaggerated 
hopes  and  fears,  and  of  excited  denunciation  and  appeal.  In  this  conflict  a  work  like  the 
Encyclopaedia  is  not  called  upon  to  take  any  direct  part  it  has  to  do  with  knowledge  rather 
than  opinion,  and  to  deal  with  all  subjects  from  a  critical  and  historical,  rather  than  a 
dogmatici  point  of  view.  It  cannot  be  the  organ  of  any  sect  or  party  in  Science,  Bdigion, 
or  Philosophy.  Its  main  duty  is  to  give  an  accurate  account  of  the  facts  and  an  impartial 
summary  of  results  in  every  department  of  inquiry  and  researcL  This  duty  will,  I  hope, 
be  faithfully  performed* 

T-  8.  BATNBS 


EDITOE^S    ADVEETISEMENT. 


JLn  issuing  this  Subscription  Edition  of  the  ENorcLOPiEDiA  Britannioa,  two  objects  have 
been  kept  mainly  in  view, — ^in  the  first  place,  to  secure  perfect  accuracy  of  reproduc- 
tion ;  and,  in  the  second,  to  do  this  at  a  cost  so  moderate  as  to  place  the  work  within 
the  reach  of  the  public  at  large.  These  ends  have,  it  is  believed,  been  attained  in  the 
edition  now  offered  to  the  American  people.  To  secure  absolute  correctness  in  the 
reproduction  both  of  letterpress  and  illustrations,  this  work  has  been  printed  from  the 
original  stereotype  plates  of  the  English  Edition.  In  aU  essential  respects,  therefore,  the  ' 
work  as  issued  in  the  two  countries  is  the  same. 

A  word  or  two  may  be  added  as  to  the  special  features  which  make  the  Ninth  Edition 
of  the  Encyclopaedia  a  considerable  advance  on  the  last  In  reconstructing  the  work  so 
as  adequately  to  meet  the  requirements  of  advancing  knowledge,  it  was  found  necessar}*, 
while  retaining  its  main  outlines,  to  modify  and  enlarge  the  origiaal  plan.  The 
modifications  are  seen  in  the  greater  number  of  headings  devoted  to  Science  in  its  two 
great  departments  of  Physics  and  Biology.  The  new  features  will  be  found  chiefly  under 
the  heads  of  Literature,  History,  and  Philosophy.  In  relation  to  the  first,  the  present 
edition  will  contain  an  historical  outline  and  review  of  all  the  literatures  of  the  world, 
both  in  ancient  and  modem  times.  I  may  point  to  the  articles  on  American,  Celtic^ 
Chinese,  English,  and  French  literature,  as  iUustrations  of  this  new  and  important  feature. 

In  the  department  of  History,  special  attention  has  been  given  to  the  most  fruitful 
branch  of  modem  inquiry  and  research — the  history  of  early  culture,  the  growth  and 
gradual  development  of  primitive  ideas,  laws,  customs,  and  institutions,  as  well  as  to  the 
conditions  and  principles  of  social  progress  in  historical  and  civilized  communities.  Id 
a  word,  every  effort  has  been  made  to  represent  in  outline  the  circle  of  inquiries  included 
in  the  modem  sciences  of  Anthropology  and  Sociology. 
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In  the  biograpliical  section,  all  the  more  important  names  connected  with  science, 
literature^  and  public  life  find  a  place.  But  this  role  applies  only  to  the  completed  record 
of  illustrious  lives^  contemporary  names  being  excluded,  as,  apart  from  the  invidious 
task  of  selection,  any  attempt  to  deal,  even  in  outline,  with  living  men  of  eminence 
would  have  seriously  changed  the  character  of  the  work. 

In  Mental  Philosophy  and  the  important  topics  connected  with  Biblical  Criticism, 
Theology,  and  the  Science  of  Religion,  the  distinctive  change  in  the  new  Edition  relates 
to  the  method  of  treatment.  In  the  first  place,  these  subjects  are  dealt  with  at  greater 
length,  in  harmony  with  the  keen,  intelligent,  and  general  interest  now  concentrated  upon 
them.  In  the  second  place,  they  are  uniformly  looked  at  from  the  critical  and  historical 
rather  than  the  dogmatic  point  of  view,  as  that  best  fitted  both  to  the  character  of  the 
work  and  the  requirements  of  the  modem  reader.  In  relation  to  all  important  points 
still  under  discussion,  the  aim  is  to  give  a  full  and  impartial  outline  of  the  actual  state 
of  the  question.  These  Unes  have  I  believe,  been  carefully  followed  in  the  volumes 
already  published,  and  they  wUl,  as  far  as  possible,  be  faithfully  adhered  to  in  those  which 
are  to  come. 

In  enumerating  some  of  the  features  of  the  new  Edition,  it  may  be  added  that 
special  attention  has  been  devoted  to  the  Geography,  History,  and  Institutions  of 
America,  and  that  to  obtain  thoroughness  and  accuracy  in  this  department,  the  services 
of  well-qualified  American  writers  have,  as  a  rule,  been  secured.  This  was,  indeed, 
essential  to  the  character  and  aim  of  the  work  as  an  authoritative  book  of  reference  for 
English-speaking  communities  in  every  quarter  of  the  globe. 

THOS.  S.  BAYNES. 


EncyclopaBdia  Britannica. 
Vol.  I. — (A-ANA). 

Total  number  of  Aitides,  966, 
PRINCIPAL    GONTXNT& 

1BBE7  JOTD  ABBOT.    Ser.  BoinnrD  Yihablii,  Praoentor  uid  Oanon  of  linooln. 

ABBLABD.    G.  Ciumm  Bobbbtion,  M.A.,  Profes%or  of  Logio,  I7iii?«iiitj  Odll^g^  LondolL 

AB'£&I>EEH.    Alsx.  ^botckshaiqc,  ILA. 

ABSAHAIL    B«T  SjkmjsL  DAYn>aoir,  D.D.,  Author  of  *<  Introdnetioii  to  tho  Old  and  Now  Taftunantib*'  te. 

ABYSSINIA.    Dayid  Kat,  Fellow  of  the  Boyal  Oeogimphioel  Sodetj. 

ACADBMY.    Fraxou  Stobb,  ILA.,  Author  of  "  Tablet  of  Irregular  Greek  Yerba.** 

ACCENT.    John  M.  Boaa,  LL.D.,  late  Editor  of  the  "Globe  EncydopAdia." 

ACCLIHATIS ATION.    Altued  B.  Walulox,  Author  of  <'  Theory  of  Natural  Seleotioa 

ACHILLES.    A.  Stuaxt  Murray,  British  Museum,  Londou. 

ACHIN.    CoL  HRNRT.TnuB,  C.a,  F.B.G.S.,  Author  of  '*  The  Book  of  Maroo  Fdo." 

ACOITSTICS.    Dayid  THOXBOif,  M.A.,  late  Profeswr  of  NatursI  Philoeophy,  ITniyernty  of  AberdeeiL 

ACTS  OF  THE  APOSTLES.    Prindpd  Donaldsov,  LL^D.,  Author  of  **  Early  Christian  literature  and  Doctrine.** 

ACTINOZOA.    T.  H.  Huxley,  LL^D.,  F.R.8.,  Profeawr  in  the  Boyal  School  of  Minee,  London. 

ADAM.    Ber.  Samurl  DAYiDeoK,  D.D. 

ADDISON.    WiLUAX  Spalding.  LL.D.,  Uto  Profeisor  of  Bhetorio  and  Belles  Lettres,  UniTeidty  of  Edinbnrga. 

ADMIEAL  AND  ADMIBALTY.    F.  W.  Bowsrll,  aB.,  Superintendent  of  NaYal  Contrsets.  H.M.  Admiralty. 

ADULTEBATION.     Dr  Hrkry  Lrthkby,  Ph.D.,  formerly  Medical  Officer  of  Health  to  the  City  of  London. 

ABBONAUTIC&    Jamxs  Glaiserr.  F.B.S.,  Superintendent  of  the  Meteorolo^cal  Section,  Gxeenwich  Observatoiy. 

JESCHYLUS.    J.  Stuart  Blaokir.  late  Professor  of  Greek,  UniTenity  of  Edinbnigh. 

.fiSIB.    Miss  K  a  Ortt,  Translator  of  Humboldt's  "  Cosmos. " 

JISTHETIC&    Jambs  Sully,  LKD.,  Author  of  *'  Sensation  and  Intuition.'' 

AFGHANISTAN.    CoL  Yule,  C.  a 

AFBICA.     Krxth  Johnston,  Fellow  of  the  Boyal  Geographical  Society. 

A0ASSIZ.    W.  C.  WiLLiAiC80K,LL.D.,  F.B.S.,  Professor  of  NatursI  History,  Owens  College  Maaehestsi. 

AGBABIAN  LAWS.     Gborob  Fbrouson,  LL.D.,  formerly  Profeesor  of  Humanity,  Unirersity  of  Aberdeen. 

AGBICITLTUBE.    John  Wiuon,  Member  of  Council.  Highland  and  Agricultural  Society,  and  W.  T.  Tbobvtok. 

Author  of  *<  A  Plea  for  Peesant  Proprietors.** 
ALCHEMY.    JuLBS  Andrxru. 

ALEXANDEB  THE  6BEAT.    Boy.  Sir  Gborob  W.  Coz,  Baronet.  Author  of  **  A  History  or  Greece,"  ko, 
ALEXANDEB  YI.    Biohard  Garnrtt,  British  Museum,  Author  of  "  Idylls  and  Eoigrams  ttom  Greek  Anthology.** 
ALFOED,  DEAN.    Charles  Kritt,  Author  of  "  Charles  Dickens  as  a  Eeader." 
AUQM.    Dr  J.  Hutton  Balvour.  F.B.S.,  late  Professor  of  Botsny  in  the  UniTersity  of  Edinburgh. 
ALOE6BA.    Philip  Kblland,  F.B.S.,  late  Profeesor  of  Mathematics,  Unirersity  of  Edinburgh.'^ 
ALGEBL^    Dayid  Kay,  F.B.Q.S. 

ALPHABET.    John  Prilr,  M.A.,  Fellow  and  Tutor  of  Christ's  College,  Cambridge. 
ALPS.    JoBM  Ball^  F.B.S.,  late  President  of  the  Alpine  Club. 
ALTAB.     BeY.  G.  H.  Forbrs. 

ALUM.    Jamrs  Drwar,  F.B.B.,  Jaoksonian  Professor  of  Natural  Experimental  PhJiosophy,  Cambridge. 
AMAZON.    A.  Stuart  Murray,  British  Museum. 

AMBASSADOB.     Hrvry  BrJvr,  C.B.,  D.C.L.,  Begutrar  of  H.M.  Privy  CounciL 
AMBULANCE.    Thovas  Lonomorr.  C.B.,  Professor  of  Army  Sui^gery,  Nefley. 

AMEBIC  A  (North  and  South).    Charles  Maolarrn,  late  FeL  of  the  Oeolog.  Soc,  and  of  the  Boysl  Society,  EdlxL 
AHEBICAN  LITERATUBE.    John  Niohol.  LL.D.,  Profeesor  of  English  Language,  UniYersity  of  Glasgow. 
AMMON.    Samuel  Birch,  LL.D.,  D.aL.,  Keeper  of  Department  of  Oriental  Antiquities,  British  Muieam. 
AMMUNITION.     Capt  C.  Ordr  Browvr,  B.A.,  Royal  Uboratory,  Woolwich. 
AMO&    BsT.  Canon  T.  K.  Cheynb,  Oriel  Professor  of  Exegesis,  Unirersity  of  Oxford. 
AMPHIBIA.    Frol  T.  H.  Huxley. 
AMPHITHEATRE.    Ber.  Q.  H.  Forbes. 
ANALOGY  AND  ANALYSia    Ptat  Cboom  Bobbrtson. 

AN.fi8TH£SLA.    Dr.  Jamea  O.  Ayylrcx,  Examiner,  Boyal  College  ^Physicians,  Ediuburgh. 
ANATOMY.    Sir  Wm.  Turnxr.  M.E,  F.B.S.,  Professor  of  Anatomy  in  the  Unirersity  of  Edinburgh. 


A  Cknerai  Ikobx  to  the  Erotolof  jcdu  i$  now  in  preparation^  and  mil  rpfer  in  detaH  to  th$ 
porious  ittijteti  embodied  in  the  articlee  fhroyghwU  the  Work, 


ENCYCLOPJIDIA   BEITANNICA- 


A 


A  THE  first  symbol  of  evexy  Indo-European  alphabet^ 
•  denotes  also  the  primary  vowel  sound.  This  coin- 
cidence is  probably  only  accidental  The  alphabets  of 
Europe,  and  perhaps  of  India  also,  were  of  Semitic  origin, 
and  in  all  the  Semitic  alphabets  except  one,  this  same 
symbol  (in  modified  forms)  holds  the  first  place;  but  it 
represents  a  peculiar  breathing,  not  the  vowel  a, — ^the 
vowels  in  the  Semitic  languages  occupying  a  subordinate 
place,  and  having  originally  no  special  symbols,  'mien 
the  Greeks,  with  whom  the  vowel  sounds  were  much  more 
important,  borrowed  the  alphabet  of  Phoenicia,  they  re- 
qmred  symbols  to  express  those  vowels,  and  «sed  for  this 
purpose  the  signs  of  breathing*  which  were  strange  to 
them,  and  therefore  needed  not  to  be  preserved ;  thus  the 
Phoenician  equivalent  of  the  Hebrew  tUeph  became  alpha; 
it  denoted,  however,  no  more  a  guttural  breathing,  but  the 
purest  vowel  sound  Still,  it  would  be  too  much  to 
aasume  that  the  Greeks  of  that  day  were  so  skilled  in 
phonetics  that  they  assigned  the  first  symbol  of  their  bor- 
rowed alphabet  to  the  cHMund,  hecaute  they  knew  that 
sound  to  be  the  most  essential  vowel 

This  primary  vowel-sound  (the  sound  of  a  in  father)  is 
produced  by  keeping  the  passage  through  which  the  air  is 
vocalised  between  the  glottis  and  the  lips  in  the  most  open 
position  possible.  In  sounding  all  other  vowels,  the  air- 
diannel  is  narrowed  by  the  action  either  of  the  tongue  or 
the  lipe.  But  here  neither  the  back  of  the  tongue  is 
raised  (as  it  is  in  sounding  o  and  other  vowels),  so  that  a 
free  space  is  left  between  the  tongue  and  the  uvula,  nor 
is  the  front  of  the  tongue  raised  (as  in  sounding  e),  so  that 
the  space  is  clear  between  the  tongue  and  the  palate. 
Again,  no  other  vowel  is  pronounced  with  a  wider  opening 
of  the  lips ;  whereas  the  aperture  is  sensibly  redused  at 
each  side  when  we  sound  o,  and  still  more  when  we  sound 
«  (that  is,  yoo).  The  whole  channel,  therefore,  from 
the  glottis,  where  the  breath  first  issues  forth  to  be  modi- 
fied in  the  oral  cavity,  to  the  lips,  where  it  fimlly  escapes, 
is  thoroughly  open.  Hence  arises  the  great  importance  of 
the  flonnd,  by  reason  of  its  thoroughly  non-oonsonantal 
character.    iUl  vowels  may  be  defined  as  open  pontioiis 


of  the  speech-organs,  in  which  the  breath  escapes  withont 
any  stoppage,  friction,  or  sibilation  arising  from  the  con- 
tact of  those  organs,  whereas  consonants  are  heard  when 
the  organs  open  after  such  contact  mure  or  less  complete. 
Now,  dl  vowels  except  a  are  pronounced  with  a  certain 
contraction  of  the  organs;  thus,  in  sounding  the  i  (the 
English  e-sound),  the  tongue  is  raised  so  as  almost  to 
touch  the  palate,  the  passage  left  being  so  close,  that  if 
the  tongue  were  suffered  for*  a  second  to  rest  on  the  palate, 
there  would  be  heard  not  %  but  y/  and  a  similar  relation 
exists  between  u  and  «r.  This  is  commonly  expressed  by 
calling  y  and  «r  semi-vowels.  We  might  more 'exactly  call 
t  and  u  consonantal-vowelB;  and  as  an  historic  fact,  %  does 
constantly  pass  into  y,  and  u  into  t#,  and  vice  vena.  But 
no  consonant  has  this  relation  to  the  o-sound ;  it  has  abso- 
lutely no  affinity  to  any  consonant ;  it  is,  as  we  have  called 
it,  the  one  primary  essential  vowel 

The  importance  of  this  sound  may  be  shown  by  histori* 
cal  as  well  as  by  physiological  evidence.  We  find  by 
tracing  the  process  of  phonetic  change  in  different  lan- 
guages, that  when  one  vowel  passes  into  another,  it  is  the 
pure  o-sound  which  thus  assumes  other  forms,  whereas 
other  vowels  do  not  pass  into  the  o-sound,  though  some- 
times the  new  sound  may  have  this  synlbol  Roughly 
speaking,  we  might  express  the  gene- 
ral -character  of  vowel  diange  by  draw- 
ing two  lines  from  a  common  point, 
at  which  o  is  placed  One  of  these 
lines  marks  the  progress  of  an  original 
o  (oA-sound)  through  €  (o-sound),  till 
it  sinks  finally  to  i  (0-sound) ;  the  other 
marks  a  similar  degradation,  through 
0  to  «  (00-aound).  This  figure  omits  ^f 
many  minor  modifications,  and  is  sub- 
ject to  some  exceptions  in  particular  languages.  But  it 
represents  fairly  in  the  main  the  general  process  of  vowel- 
change.  Now,  we  do  not  assert  that  there  ever  was  a 
time  when  a  was  the  only  existing  vowel,  but  we  do  main- 
tain that  in  numberiess  cases  an  origiiul  a  has  passed  into 
other  sounds,  whereas  the  reverse  process  is  excessively 
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rare.  Consequently,  the  farther  wo  trace  back  the  history 
of  languagOy  ^e  more  instances  of  this  vowel  do  we  find; 
the  more  nearly,  if  not  entirely,  does  it  become  the  one 
starting  point  from  which  all  vowel-eoond  is  derived. 

It  is  principally  to  the  effort  required  to  keep  this 
sound  pure  that  we  must  attribute  the  great  corruption  of 
it  in  all  languages,  and  in  none  more  tiban  our  own.  In- 
deed, in  English,  Uie  short  o-sound  is  nerer  heard  pure ;  it 
is  heard  in  Scotland,  «.^.,  in  man,  which  is  quite  different 
from  the  same  word  on  English  lips.  We  hare  it»  how- 
ever, long  in  father,  &&,  though  it  is  not  common.  It  has 
passed  into  a  great  many  other  sounds,  all  of  which  are 
denoted  in  a  most  confusing  way  by  the  original  symbol, 
and  some  by  other  symbols  as  welL  Thus  a  denotes — (1.) 
The  English  vowel-sound  in  maUf  perhaps  the  most  oommon 
of  all  the  substitutes,  dating  from  the  17th  centuiy.  (2.) 
It  appears  in  want;  for  this  ejond  o  is  also  employed,  as  in 
on.  (3.)  A  more  open  sound  is  heard  in  all  (also  denoted 
by  au  in  auk,  and  aw  in  awt),  (4.)  Very  commonly  it  re- 
presents the  continental «,  as  in  o^  (here  also  we  have  the 
symbol  ai  in  ail),  (5.)  It  is  found  in  dare  and  many 
similar  words,  where  the  sound  is  really  the  e  of  dm,  pro- 
longed in  the  utterance;  here  also  ai  is  sometimes  an 
equivalent,  as  in  air.  Then  (6).  there  is  a  sound  which  is 
not  that  of  a  either  in  man  or  in  father,  but  something 
between  the  two.  It  is  heard  in  such  words  as  ask,  pate, 
grant,  &c  All  these  may  be,  and  often  are,  pronounced 
with  the  sound  either  of  man  or  of  faJther;  still,  we  do  often 
hear  in  them  a  clearly  distinguishable  intermediate  sound, 
which  ought  to  have  a  special  symboL  Lastly  (7),  there 
is  the  dull  sound  heard  in  final  unaccentuated  syllables,  e,g,, 
in  the  word  final  itself.  It  is  that  to  which  all  unaccen- 
tuated syllables  tend ;  but  it  is  also  often  heard  even  in 
monosyllables,  where  it  is  represented  by  every  other  vowel- 
symbol  in  the  language,  e.g.,  in  her,  tir,  eon,  eiun.  This 
Protean  sound  is  commonly  called  the  neutral  vowel ;  it 
occurs  in  all  languages,  but  perhaps  in  none  so  frequently 
as  in  English.  This  great  variety  of  sounds,  which  are  all 
denoted  among  us  by  one  symbol,  clearly  shows  the  in- 
sufficiency of  our  written  alphabet 

As  in  English,  so  in  Sanskrit,  the  short  oA^ound  was 
lost,  and  was  replaced  regularly  by  the  neutral  sound. 
This  was  regarded  by  the  grammarians  as  inherent  in  every 
consonant,  and  ther^ore  was  only  written  at  the  beginning 


of  a  word ;  in  fact,  it  is  the  smallest  amount  of  vowel- 
sound  requisite  to  float  a  consonant  Long  a,  however, 
kept  its  sound  pure,  and  does  so  still  in  the  vernaculars  of 
India.  In  Latin  the  sound  was  probably  pure,  both  short 
and  long,  and  it  has  been  preserved  so  in  the  Romance 
languages  down  to  the  present  day.  In  Greek  there  was 
considerable  variation,  proved  in  one  case  at  least  by  a 
variation  of  symbol;  in  lonio  a  commonly  passed  into 
II,  a  symbol  which  probably  denoted  the  modem  Italian 
open  e;  but  possibly  the  close  e,  that  is,  the  English  a  in 
ale.  On  the  other  hand,  it  is  probable  that  the  Doric  a 
approximated  to  an  o,  being  sounded  as  a  in  our  word 
want;  and  it  is  likely  that  this  variation  was  the  frAarcuur- 
fios  which  the  grammarians  attribute  to  the  Dorians.  This 
b  commonly  supposed  to  have  been  the  retention  of  a  where 
the  Ionic  had  i; ;  but  that  was  not  peculiar  to  the  Dorians, 
being  common  to  all  the  Greeks  except  the  Jonians.  In 
the  north  of  Europe  we  find  a  similar  tendency  to  give  to 
a  m  o-sound;  thus  in  Norse,  aa  is  sounded  as  an  open  o. 
"Bj  a  further  extension  in  the  north  of  England,  at  least  in 
such  parts  as  have  been  specially  expobed  to  Norwegian 
influence,  au  has  the  sound  of  o  ;  e,g,,  law  is  pronounced  lo, 
A  is  frequently  used  as  a  prefix  in  lieu  of  some  fuller 
f oim  in  old  English.  Thus  it  stands  for  the  preposition 
on  (O.E.  an)  in  away,  again,  afoot,  adeep;  tot  of  in  adown 
(O.E.  of'dune):  and  seems  to  be  intensiva  in  atkird  (0.K 


of-ihtret),  Sometimefl^  especially  with  verbs,  it  represents 
the  old  English  d,  which  in  old  High  German  appears  as 
ur  or  er,  and  in  modem  Gemian  as  er,  whidi  signifies  the 
completion  of  an  action,  as  in  erwachen,  to  whidi  aiKike 
corresponds.  Frequently  no  special  force  seoms  to  be 
added  by  the  prefix,  as  in  abide,  arise,  &c  Sometimes  a 
appears  as  the  representative  of  the  prefix  commonly  used 
in  past  participles,  which  has  the  form  ge  in  German,  and 
ge  and  y  in  old  Engli^,  e,g,,  in  ago  or  agone;  compare 
aware  (0.R  gewaere\  among  (O.E.  gemang),  kc  A  also 
stood  for  the  preposition  an  (on)  in  such  expressions  (now 
obsolete)  as  adoing,  ormahing,  where  doing  and  making  are 
verbal  nouns.  Lastly,  it  represents  the  prepositions  on  ot 
o/*  in  the  phrases  now<Hlags,  Jack-Orlantem,  and  others. 

The  place  that  A  occupies  in  the  alphabet  accounts  for 
its  being  much  employed  as  a  mark  or  symboL  It  is  used, 
for  instance,  to  name  the  sixth  note  of  the  gamut  in  music; 
in  some  systems  of  notation  it  is  a  numeral  (see  Aaith- 
HETio);  and  in  Logic  it  denotes  a  universal  affirmative 
proposition  (see  Looio).  In  algebra,  a  and  the  first  letters 
of  the  alphabet  are  employed  to  represent  known  quanti- 
ties. AI  marks'  the  beet  class  of  vessels  in  Lloyd's  Re- 
gister of  British  and  Foreign  Shipping.  In  the  old  poets, 
"  iLper  ee"  is  found,  meaning  the  highest  degree  of  excel- 
lence; as  when  Chaucer  calls  Creseide  "  the  floure  and  A 
per  M  of  Troye  and  Grece," 

A  was  the  first  of  the  eight  literce  nundinales  at  Rome, 
and  on  this  analogy  it  stands  as  the  first  of  the  seven  Domiii- 
calletterSb 

It  is  often  used  as  an  abbreviation,  as  in  A.D.  for  anno 
domini,  AM.  for  ante  meridiem,  AB.  and  AM.  for  artium 
baccalaureus  and  artium  magitter.  In  commerce  A  stands 
for  aocepted„  *  (j.  P.) 

A  A,  the  name  of  about  forty  small  European  rivers^ 
The  word  is  derived  from  the  old  Geiman  aha,  6ognate 
to  the  Latin  aqua,  water.  The  following  are  the  more 
important  streams  of  this  name : — a  river  of  Holland,  in 
North  Brabanty  which  joins  the  Dommd  at  Bois-lo-Duc ; 
two  rivers  in  the  west  of  Russia,  both  falling  into  the 
Gulf  of  Livonia,  near  Riga,  whidi  is  situated  between 
tiiem;  a  river  in  the  north  of  France,  falling  into  the  sea 
at  Gravdines,  and  navigable  as  far  as  St  Omer;  and  a 
river  of  Switzerland,  in  the  cantons  of  Lucerne  and  Aazgau, 
which  carries  the  waters  oi  Lakes  Baldeker  and  Hallwyler 
into  the  Aar. 

AACHEN.    See  Aiz-la-Chapxllel 

AALBORG,  a  city  and  seaport  of  Denmark,  is  situated  on 
the  liimfiord,  about  16  miles  from  its  junction  with  the 
Qattegat  It  is  the  capital  of  the  district  of  the  same 
name,  one  of  the  subdivisions  of  the  province  of  Jutland. 
The  dty  is  a  place  of  considerable  commercial  importance, 
and  contains  a  cathedral  and  a  school  of  navigation.  Soap, 
tobacco,  and  leather  are  manufactured ;  there  are  seveial 
distilleries ;  and  the  herring  fisheiy  is  extensively  prosecuted. 
Grain  and  herring  are  hugely  exported,  as  are  also  to  & 
smaller  extent  wod,  cattle,  skina^  tdlow,  salt  provisions,  and 
spirits.  The  harbour,  which  is  good  and  safe,  though 
cUfficult  of  access,  Ss  entezed  by  about  800  vessels  annually, 
and  there  is  direct  steam  oommunication  with  Copenhagen. 
The  district  is  celebrated  for  its  breed  of  horses.  PopuU 
tion  (1870),  11,963. 

AALEN,  a  walled  town  of  Wiirtembeig,  pleasantly 
situated  on  the  Eocher,  at  the  foot  of  the  Swabian  Alps, 
about  60  miles  E.  of  Stuttgart  Woollen  and  linen  goods 
are  manufactured,  and  there  are  ribbon  looms  and  tanneries 
in  the  town,  and  large  iron  works  in  the  neighbourhood. 
Aalen  was  a  free  imperial  dty  from  1360  till  1802,  when 
it  was  annexed  to  Wiirtembeig.     Population  (1871),  6552. 

AAR,  or  Aa&i,  the  most  condderable  river  in  Switf er- 
land,  after  the  Rhine  and  RhonOi    It  rises  in  the  glacieis 
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of  tJie  Fhister^uffiioni,  ScJireckboniy  and  Grimae],  in  tbe 
canton  of  Bern;  and  at  the  Handeck  in  the  Talley ^  Hash 
fonns  a  magnificent  water-fall  of  above  160  feet  in  height 
It  then  falls  anocessiYely  into  the  lakes  Brietiz  and  Thun, 
andy  emerging  from  the  latter,  flows  through  the  cantons  of 
Bern,  Solenre,  and  Aargan,  emptying  itself  into  the  Rhine, 
opposite  Waldshnty  after  a  course  of  about  170  miles. 
Its  principal  tributary  streams  are  the  Kander,  Saane^  and 
Thiele  on  the  left,  and  the  Emmen,  Sur^n,  Aa,  Reuse,  and 
Limmat^  on  the  right  On  its  banks  are  situated  Unterseen, 
Thun,  Bern,  Soleure  or  Solothum,  Aarburg^  and  Aarau. 
The  Aar  is  a  beautiful  silvery  river,  abounding  in  fish,  and 
b  navigable  from^e  Rhine  as  far  as  the  li^e  of  Thun. 
Several  small  rivers  in  Germany  have  the  same  name. 

AARAU,  the  chief  town  of  the  canton  of  Aargau  In 
Switzerland,  is  situated  at  the  foot  of  the  Jura  mountains, 
OQ  the  right  bank  of  the  river  Aar,  41  miles  N.E.  of  Bern. 
It  is  well  built,  and  contains  a  town-hall,  barracks,  several 
small  museums,  and  a  library  rich  in  histories  of  Switzer- 
land. There  is  a  cannon  foundry  at  Aarau,  and  among  the 
principal  manufacturee  are  sUk,  cotton,  and  leather;  also 
cntlery  and  mathematical  instruments,  which  are  h^  in 
great  repute.  The  slopes  of  the  neighbouring  mountains 
are  partially  covered  with  vines,  and  the  vicinity  of  the 
town  is  attractive.  About  ten  miles  distant  along  the 
right  bank  of  the  Aar  are  the  famous  baths  of  SchinmacL 
Population,  6449. 

AARD-VARK  {earth-pig),  an  animal  very  common  in 
South  Africa,  measuring  upwards  of  three  feet  in.  length, 
and  having  a  general  resemblance  to  a  short-legged  pig. 
It  feeds  on  ants,  and  is  of  nocturnal  habits,  and  very  timid 
and  harmless.  Its  flesh  is  used  as  food,  and  when  suitably 
preserved  is  considered  a  delicacy.  The  animal  is  the  only 
known  species  of  its  genus  {Oryderqpiu),  and  belongs  to 
the  order  Edentata  of  the  Tnammalia.  The  same  prefix 
Aard  appears  in  the  name  of  the  Aabi>-wolt  (Protele» 
Lalcmdu),  a  rare  animal  found  in  Gafiraiia,  whicui  is  said 
to  partake  of  the  characters  of  the  dog  and  civet  See 
1£ahmalia. 

AARGAU  (French,  Aboovu),  one  of  the  cantons  of 
Switzerland,  derives  its  name  firom  the  river  which  flows 
through  it,  Aar-gau  being  the  province  or  district  of  the 
Aar.  It  is  bounded  on  the  north  by  the  Rhine,  which  divides 
It  from  the  duchy  of  Baden,  on  the  east  by  Zurich  and  Zug^ 
on  the  south  by  Lucerne^  and  on  the  west  by  Bern,  Soleure 
or  Solothum,  and  Basel  It  has  an  area  of  6021  square  miles. 
By  the  census  of  1870,  the  number  of  inhabitants  was 
198,873,  showing  an  increase  during  the  preceding  ten  years 
of  4666.  Aargau  stands  sixth  among  the  Swiss  cantons  in 
density  of  pop^tion,  having  396  inhabitants  to  the  square 
mile.  The  sUtistics  of  1870  show  that  of  the  inhabitants 
107,703  were  Protestants,  89,180  Catholics,  and  1641  Jews. 
German  is  the  language  almost  universally  spokeiu 

Aargau  is  the  least  mountainous  canton  of  Switzerland. 
It  forms  part  of  a  great  table-land  to  the  north  of  the  Alps 
aikd  the  east  of  the  Jura^  having  a  general  elevation  of 
fnai  1200  to  1600  feet  The  hills  do  not  rise  to  any 
greater  height  than  1800  feet  above  this  table-land,  or 
3000  feet  above  the  level  of  the  sea.  The  surface  of  the 
country  is  beautifully  diversified,  undulating  tracts  and 
weU-wooded  hills  alternating  with  fertile  valleys  watered 
by  the  Aar  and  its  numerous  tributaries,  and  by  the  rivu- 
lets which  fiow  northward  into  the  Rhine.  Although 
XBoist  and  variable,  the  dimate  is  milder  than  in  most 
parts  of  Switzerland^ 

The  minerals  of  Aargau  are  unimportant,  but  remarkable 
pslipontologicd  remains  are  found  in  its  rocks.  The  soil  to 
the  left  of  the  Aar  is  a  stiff  day,  but  to  the  right  it  is  Ught 
and  productive.  Agriculture  is  in  an  advanced  states  and 
giest  attention  is  given  to  the  rearing  of  cattle.    Theit 


are  many  vineyards^  and  much  fruit  is  grown.  The  can- 
ton is  distinguished  by  its  industry  and  its  generally 
diffused  prosperity.  Many  of  the  inhabitants  are  employed 
in  the  fidiings  on  the  Aar,  and  in  the  navigation  of  the 
river.  In  tiie 'villages  and  towns  there  are  considerable 
manufactures  of  cotton  goods,  silk,  and  linen.  The  chief 
exports  are  cattle,  hides,  cheese^  timber,  raw  cotton,  yam, 
cotton  doths,  silk,  machinery,  and  wooden  wares;  and 
the  imports  indude  wheats  wine,  salt,  leather,  and  iron. 
The  most  important  towns  are  Aarau,  Baden,  Zofingen,  and 
Laufenbuig,  and  there  are  mineral  springs  at  Baden,  Schinz- 
nach,  Leerau,  and  NiedcrweiL  The  Swiss  Junction 
Railway  crosses  the  Rhine  near  Waldshut,  and  runs  south 
through  the  canton  to  Tuigi,  whence  one  line  proceeds  S.K 
to  Zurich,  and  another  S.W.  to  Aarau  and  Olben. 

Until  1798,  Aargau  formed  part  of  the  canton  of  Bern, 
but  when  the  Helvetic  Republic  was  prochimed,  it  was 
erected  into  a  separate  canton.  In  1803  it  received  a 
considerable  accession  of  territory,  in  virtue  of  the  arrange- 
ment under  which  the  French  evacuated  Switzerland. 
According  to  the  law  whereby  the  cantons  are  represented 
in  the  National  Council  by  one  member  for  every  20,000 
inhabitants,  Aargau  returns  ten  representatives  to  that 
assembly.  The  internal  government  is  vested  in  a  Icgia* 
lative  council  elected  by  the  body  of  the  people,  while  a 
smaller  council  of  seven  members  is  chosen  by  the  larger 
body  for  the  general  administration  of  affairs.  The  re- 
sources of  Aargau  are  stated  to  amount  to  about  a  million 
sterling;  its  revenue  in  1867  was  nearly  £82,000,  and  the 
expenditure  slightly  greater.  There  is  a  public  debt  of 
about  £40,000.  The  canton  is  divided  into  eleven  districts, 
and  these  again  are  subdivided  into  forty-eight  cirdes.  There 
is  a  court  of  law  for  each  district,  and  a  superior  court  for 
the  whole  canton,  to  which  cases  invdving  sums  above  160 
francs  can  be  appealed.  Education  is  compulsory ;  but  in  the 
Roman  Catholic  districts  the  law  is  not  strictly  enforced.  By 
improved  schools  and  other  appliances  great  progress  has 
been  made  in  education  within  Uie  bst  thirty  or  forty  years. 

A  ARHUUS,  a  dty  and  seaport  of  Denmark,  situated 
on  the  Cattegat,  in  lat  66**  9'  N.,  long  lO**  12'  R  It  is 
the  chief  town  of  a  fertile  district  of  tihe  same  ruime,  one 
of  the  subdivisions  of  JutUnd.  The  cathedhd  of  Aarhuus 
is  a  Gothic  structure,  and  the  largest  church  in  Denmark. 
The  town  also  contains  a  lyceum,  museum,  and  library. 
Aarhuus  is  a  place  of  extensive  trade.  It  Lns  a  good  and 
safe  harbour,  has  regular  steam  communication  with 
Copenhagen,  and  is  coimected  by  rail  with  Viborg  and  the 
interior  of  the  oountry.  Agricultural  produce,  spirits^ 
leather,  and  gloves  are  exported,  and  there  are  sugar  re. 
fineries,  and  manufactures  of  wool,  cotton,  and  tobacco. 
Population  (1870),  16,020. 

AARON,  the  first  high-priest  of  the  Jews,  ddest  Fon 
of  Amram  and  Jodiebed,  of  the  tribe  of  Levi,  and  brother 
of  Moses  and  Miriam.  When  Moses  was  comnussioned  to 
conduct  the  Israelites  from  i^gypt  to  Canaan,  Aaron  was 
appointed  to  assist  him,  prindpally,  it  would  appear,  on 
account  of  his  possessing,  in  a  high  degree,  persuasive 
readiness  of  speech.  On  the  occasion  of  Mos^  absence 
in  Mount  Sioai  (to  which  he  had  gone  up  to  recdve  the 
tables  of  the  law),  the  Israelites,  regarding  Aaron  as  their 
leader,  damoroudy  demanded  that  he  diould  provide  them 
with  a  visible  symbolic  imago  of  their  God  for  worshipi 
He  weakly  complied  with  the  demand,  and  out  of  the 
ornaments  of  gold  contributed  for  the  purpoee  cast  the 
figpie  of  a  calf,  this  form  being  doubUees  chosen  in  recol- 
lection of  the  idols  of  iSgypt  Li  obedience  to  instructions 
given  by  God  to  Moseg,  Aaron  was  appointed  high-priest ; 
his  sons  and  desoendsats,  priests ;  and  his  tribe  was  set 
apart  as  the  aaoerdotal  caste.  The  office  of  high-priest  was 
hdd  by  Aaion  fat  neady  f or^  years,  till  the  time  of  his 
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death,  whicli  took  place  on  Iffonnt  Hor/  wLeu  he  was  123 
jean  old. 

AAESSENS,  Francis  Van  (1672.1641X  one  of  the 
j^reatest  diplomatists  of  the  United  Provinces.  He  re- 
presented the  States-Qeneral  at  the  Court  of  France  for 
many  years,  and  was  also  engaged  in  embassies  to  Venice, 
Germany,  and  England.  His  great  diplomatio  ability 
appears  from  the  memoirs  he  wrote  of  his  negotiationa 
in  1624  with  Richelieu,  who  ranked  him  among  the  three 
greatest  politicians  of  his  time.  A  deep  stain  rests  on  the 
memory  of  Aarssens  from  the  share  he  had  in  the  death  of 
Bameveldt,  who  was  put  to  death  by  the  States-Qeneral, 
after  the  semblance  of  a  trial,  in  1619. 

ABABDE,  an  African  tribe  occupying  the  country  be- 
tween the  Ked  Sea  and  the  Kile,  to  the  S.  of  Eosseir, 
nearly  as  far  as  the  latitude  of  .Derr.  Many  of  the  race 
have  settled -on  the  eastern  bank  of  the  Kile,  but  the 
greater  part  still  live  like  Bedouins.  They  are  a  distinct 
race  from  the  Arabs,  and  are  treacherous  and  faithless  in 
their  dealings.  They  have  few  horses ;  when  at  war  with 
other  tribes,  they  fight  from  camels,  their  breed  of  which 
is  famed.  They  possess  considerable  property,  and  trade 
in  senna,  and  in  charcoal  made  from  acacia  wood,  which 
they  send  as  far  as  Caira 

ABACA  or  Abaka,  a  name  given -to  the  Mtua  textUii, 
the  plant  that  produces  the  fibre  called  Manilla  Hemp, 
and  also  to  the  fibro  itself. 

ABACUS,  an  architectural  term  (from  the  Qr.  dfia^,  a 
tray  or  flat  board)  applied  to  the  upper  part  of  the  capital 
of  a  column,  pier,  dec.     The  early  form  of  an  abacus  is 
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simply  «  square  flat  stone,  probaUy  derived  from  the 
Tuscan  order.  In  Saxon  work  it  is  frequently  simply 
chamfered,  but  sometimes  grooved,  as  in  the  crypt  at 
Repton  (fig.  1),  and  in  the  aroade  of  the  refectory  at  West- 
minster. The  abacus  in  Korman  work  is  square  when 
the  columns  are  small;  but  on  larger  piers  it  is  sometimes 
octagonal,  as  at  Waltham  Abbey.  The  square  of  the 
abacus  is  often  sculptured,  as  at  the  White  Tower  and 
at  Alton  (fig.  2).  In  early  English  work  the  abacus  ii 
generally  circular,  and  in  larger  work  a  continuation  of 
circles  (fig.  4),  sometimes  octagonal,  and  ocoasionaUy  squara 
The  mouldixigs  are 
generally  rounds, 
which  overhang 
deep  hollows.  The 
abacus  in  early 
French  work  is 
generally  square,  as 
at  Blois  .(fig*  3). 
The  term  is  ap< 
plied  in  its  diminu- 
tive form  (Abacis- 
cus) to  the  chequers 
or  squares  of  a  tes-  «.    ,     « 

sellated  pavement  ^'  5.-Rom«  AUcu.. 

Abacus  also  signifies  an  instrument  employed  by  the 
ancients  for  arithmetical  calculations  j  pebbles,  bits  of  bone, 
or  coins,  being  used  as  counters.  The  acoompanjring  figure 
(5)  of  a  Roman  abacus  is  taken  from  an  ancient  monu^ 
ment  It  contains  seven  .long  and  seven  shorter  rods  or 
bars,  the  former  having  foor  perforated  beads  running  on 


them,  and  the  latter  one.  The  bar  marked  I  indicates 
units,  X  tens,  and  so  on  up  to  millions.  The  beads  ou  the 
shorter  bars  denote  fives, — five  units,  five  tens,  Ac.  The  rod 
6. and  correspond- 
ing short  rod  are 
for  marking  ounces; 
and  the  short  quar- 
ter rods  for  fractions 
of  an  ounce. 

The  SwanrPan  of 
the  Chinese  (fig.  6) 
closely  resembles  the 
Roman  abacus  in  its  ^^  ^ — Cini^esc  SwAn-Paa 

construction  and  usa  Computations  are  made  with  it  by 
means  of  balls  of  bone  or  ivory  running  on  slender  bam- 
boo rods  similar  to  the  simpler  board,  fitted  up  with  beads 
strung  on  wires,  which  is  employed  in  teadung  the  rudi- 
ments of  aiithmetio  in  elementary  schools. 

AB^,  a  town  of  ancient.  Greece  in  the  R  of  Fhods, 
famous  for  a  temple  and  oracle  of  Apollo.  The  temple  was 
plundered  and  burned  by  the  Persians  (B.a  480),  and  again 
by  the  Boeotians  (B.a  346),  and  was  restored  on  a  smaller 
scale  by  Hadrian.  Remains  of  the  temple  an'd  town  mav 
still  be  traced  on  a  peaked  hill  near  Ezarkho.  See  Leake  s 
Nofihem  Oreeee. 

ABAKAKSE,  a  fortified  town  of  Siberia,  in  the  govom- 
ment  of  TomseifJE,  on  the  river  Abakan,  near  its  confluence 
with  the  ToniaeL  Lat  54''  K.;  long.  9^  14'  R  This  is 
considered  the  mildest  and  most  salubrious  place  in  Siberia, 
and  is  remarkable  for  the  tumuli  in  its  neighbourhood,  and 
for  some  statues  of  men  from  seven  to  nino  feet  high, 
covered  with  hieroglyphics.     Population  about  1000. 

ABAKA  and  Phaspab,  ''rivers of  Damascus"  (2  Kings 
V.  12),  are  now  generally  identified  with  the  Barada  and 
the  Awig  respedtively.  The  former  fiows  through  the  city 
of  Damascus;  the  Awaj,  a  smaller  stream,  passes  eight 
miles  to  the  south.  Both  run  from  west  to  east  across  the 
plain  of  Damascus,  which  owes  to  them  much  of  its  fertility, 
and  lose  themselves  in  marshes,  or  lakes,  as  they  are  called, 
on  the  borders  of  the  great  Arabian  desert  Mr  Macgregor, 
who  gives  an  interesting  description  of  these  rivers  in  his 
Jiob^  Hoy  on  the  Jordan,  affirms  that  ''as  a  work  of 
hydraulic  engineering,  the  system  and  construction  of  the 
canals  by  which  the  Abana  and  Pharpar  are  used  for 
irrigation,  may  bo  still  considered  as  the  most  complete 
and  extensive  in  the  world." 

ABAKCAT,  a  town  of  Peru,  in  the  department  of 
Cuzco,  65  miles  W.S.W.  of  the  town  of  that  name.  It  lies 
on  the  river  Abancay,  which  is  hero  spanned  by  one  of  the 
finest  bridges  in  Peru.  Rich  crops  of  sugar-cane  are  pro- 
duced in  tiie  district,  and  the  town  has  extensive  sugar 
refineries.  Hemp  is  also  cultivated,  and  silver  is  found  in 
the  mountains.     Population,  1200. 

ABAKDOKMEKT,  in  Marine  Assurance^  is  the  surren- 
dering of  the  ship  or  goods  insured  to  the  insurers,  in  the 
case  of  a  constructive  total  loss  of  the  thing  insured. 
There  is  an  absolute  total  loss  entitling  the  assured  to 
recover  the  full  amount  of  his  insurance  wherever  the  thing 
insured  has  ceased  to  exist  to  any  useful  purpose,— and  in 
such  a  case  abandonment  is  not  required.  Whore  the  thing 
assured  continues  to  exist  in  specie,  yet  is  so  damaged  that 
there  is  no  reasonable  hope  of  repair,  or  it  is  not  worth  the 
eiqpense  of  bringing  it,  or  what  remains  of  it,  to  its  destina- 
tion, the  insured  may  treat  the  case  as  one  of  a  total  loss 
(in  this  case  called  constructive  total  loss),  and  demand 
the  full  sum  insured.  But,  as  the  contract  of  insuraikoe  is 
one  of  indemnity,  the  insured  must,  in  such  a  case,  make 
an  express  cession  of  all  his  right  to  the  recovery  of  the 
subject  insured  to  the  underwriter  by  abandonment  The 
insured  must  intimate  his  intention  to  abandon,  within  a 
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reasonable  time  alter  reeeiTing  correct  inf  ozmation  is  to 
tlie  loss;  any  mmeceeeeiy  delay  being  Held  aa  an  indicar 
lion  of  hia  intention  not  to  abandon.  An  abandonment 
when  onoe  accepted  ie  iirerocable;  bat  in  no  drcnmirtancee 
.  a  the  insored  obliged  to  abandon.  After  abandonment, 
the  detain  and  crew  are  still  bonnd  to  do  all  in  their 
power  to  saTo  the  property  for  the  nnderwriter^  without 
prejudice  to  the  light  cf  abandonment;  for  which  they  are 
entitled  to  wages  and  remnneration  from  the  insturers,  at 
least  so  far  M  what  is  saved^will  allow.  See  Amonld, 
Marshal],  ana  Ftek,  on  the  Lana  of  Inmrwacet  and<the 
judgment  of  Lord  Abinger  in  Bonx  v.  Salvador,  8  Bing. 
W.a  266,  Tudor's  Leading  Ccuet,  139.  O     • 

Abasdoniont  has  also  a  legal  signification  in  the  law 
of  raHwaya.  Under  the  Acts  13  and  14  Vict  c  83,  14 
and  15  Vict  c  64,  30  and  31  Vict  c  126,  and  32  and  33 
Vict  c  114,  the  Board  of  Trade  may,  on  the  application 
of  a  railway  company,  made  by  the  authority  and  with  the 
oonsent  of  the  holders  of  three-fifths  of  its  shares  or  stock, 
and  on  certain  conditions  specified  in  the  Acts,  grant  a  war- 
rant aathorifling  the  abandonment  of  the  railway  or  a  por- 
tion of  it  MtBt  due  publication  of  this  warrant,  the 
company  is  released  from  all  liability  to  make,  maintain, 
or  work  the  railway,  or  portion  of  the  railway,  authorised 
to  be  abandoned,  or  to  complete  any  contracts  relating  to 
it,  subject  to  certain  provisions  and  exceptions. 

ABAJTDOinNO  a  young  child  under  two  years  of  age,  so 
that  its  life  shall  be  endangered,  or  its  health  permanently 
ii^ured,  or  likely  to  be  so,  is  in  England  a  misdemeanour, 
punishable  by  penal  servitude  or  imprisonment,  24  and  26 
Vict,  a  100,  {  273.  In  Scotiand  abandoning  or  exposing 
an  infant  is  an  ofTenoe  at  common  law,  although  no  evil 
consequences  should  happen  to  the  child. 

ABANO,  a  town  of  Northern  Italy,  6  miles  S.W.  of 
Padua.  There  are  thennal  springs  in  the  neighbourhood, 
which  have  been  mudd  resorted  to  by  invalids  for  bathing, 
both  in  ancient  and  modem  times.  They  were  called  by 
the  Bomans  ApotU  Fons,  and  also  Agua  Faiavmot,  Popu- 
lation of  Abano,  3000. 

ABANO,  PiECSO  D*,  known  also  as  Fetnu  de  Apom  or 
Aponams,  a  distinguished  phytidan  and  philosopher,  was 
bom  at  the  Italian  town  from  which  he  takes  his  name  in 
1250,  or,  according  to  others,  in  1246.  After  visiting  the 
east  in  order  to  acquire  the  Greek  language,  he  went  to 
stady  at  Paris,  where  he  became  a  doctor  of  medicine  and 
philosophy.  In  P^ua,  to  which  he  returned  when  his 
studies  were  completed,  he  speedily  gained  a  great  reputa- 
tion as  a  physician,  and  availed  himself  of  it  to  gratify  his 
avarice  by  refusing  to  visit  patients  except  for  an  exorbitant 
fee.  Perhaps  this  as  well  as  his  meddling  with  astrology 
caused  the  chaige  to  bo  brought  against  him  of  practising 
magic,  the  particular  accusations  being  that  he  brought 
back  into  his  purse,  by  the  aid  of  the  devil,  all  the  money 
he  paid  away,  and  tiiat  he  possessed  the  philosopher's  stone. 
He  was  twice  brought  to  trial  by  the  Inquisition ;  on  the 
first  occasion  he  was  acquitted,  and  he  died  (1316)  before 
the  second  trial  was  completed.  He  was  found  guilty, 
however,  and  his  body  was  ordered  to  be  exhumed  and 
burned;  but  a  friend  had  secretiy  removed  it,  and  the 
Inq[uisition  had,  therefore,  to  content  itself  with  the  public 
proclamation  of  its  sentence  and  the  burning  of  Abano  in 
effigy.  In  his  writings  he  expounds  and  advocates  the 
medical  and  philosophical  systems  of  Averrhoes  and  other 
Arabian  writers.  His  best  known  works  are  the  Ccn- 
cUiator  diferentiarvm  quas  inter  phUoacphoe  et  medioot 
vermnUwr  (Mantua,  1472,  Venice,  1476),  and  Le  venenu 
eorwaqwe  renudiia  (1472),  of  v^ch  a  IVench  translation 
WBB  published  at  Lyons  in  1693. 

AT^ARTR^  the  Hyperborean,  a  celebrated  sage  of  anti- 
quity, who  visited  Greece  about  570  B.a,  or,  according  to 


others,  a  century  or  two  sailier.  The  partiedazs  of  his 
histoty  are  differently  related  by  different  authors,  but  all 
accounts  are  more  or  lees  mythical  He  is  said  to  have 
travelled  over  sea  and  land,  riding  on  an  airow  given  him 
by  Apollo,  to  have  lived  without  food,  to  have  delivered 
the  whole  earth  from  a  plague,  &c  Various  works  m  prose 
and  verse  are  attributed  to  Abaris  by  Suidas  and  dthen, 
but  of  these  we  have  no  certain  information. 

ABATEMENT,  Ajiatb,  from  the  French  abaUre,  dbater^ 
to  throw  down,  demolish  The  original  meaning  of  the 
word  is  preserved  in  various  legal  phrases.  The  abatement 
of  a  nuisance  is  the  remedy  allowed  b^  law  to  a  person 
injured,  by  a  public  nuisanoe  of  destroymg  or  removing  it 
by  his  own  act,  provided  he  commit  no  br^ich  of  the  peace 
in  doing  sa  In  the  case  of  private  nuisances  abatement 
is  also  allowed,  provided  there  be  no  breach  of  the  peace, 
and  no  damage  be  occasioned  1)eyond  vdiat  the  removal  d 
the  nuisance  requires. 

Abatement  of  freehold  takes  place  where,  after  the  death 
of  the  person  last  seised,  a  stranger  enters  upon  lands 
before  tiie  entiy  of  the  heir  or  devisee,  and  keeps  the  latter 
out  of  poescission.  It  diffen  from  intrusion,  which  is  a 
similar  entry  by  a  stranger  on  the  death  of  a  tenant  for 
life,  to  the  prqudice  of  de  reversioner,  or  remainder  man ; 
and  from  disseisin,  which  is  the  forcible  or  fraudulent  ex- 
pulsion of  a  person  seised  of  the  freehold. 

Abatement  among  legatees  {defalcatU)  is  a  proportionate 
deduction  which  their  legacies  suffer  when  tiie  funds  out 
of  which  they  are  payable  are  not  sufficient  to  pay  them  in 
fulL 

Abatement  in  pleading  is  the  defeating  or  quashing  of  a 
particular  action  hy  some  matter  of  fact,  sudi  as  a  defect 
m  form  or  personal  incompetency  of  the  parties  suing, 
pleaded  by  the  defendant.  Such  a  plea  is  ccdled  a  plea  in 
abatement ;  and  as  it  does  not  involve  the  merits  of  the 
cause,  it  leaves  the  right  of  action  subsisting.  Since  1852 
it  has  been  competent  to  obviate  the  effect  of  such  pleas 
by  amendment,  so  as  to  allow  the  real  question  in  contro- 
versy between  the  parties  to  be  tried  in  the  same  suit 

In  litigation  an  action  is  said  to  abate  or  cease  on  the 
death  of  one  of  the  parties. 

Abjltemsnt,  or  Esbate,  is  a  discount  allowed  for 
prompt  payment;  it  also  means  a  deduction  sometimes 
made  at  the  custom-house  from  the  fixed  duties  on  certain 
kinds  of  goods,  on  account  of  damage  or  loss  sustained  in 
warehouses.  The  rate  and  conditions  of  such  deductions 
are  regulated  by  Act  16  and  17  Vict  c.  107. 

ABATI,  or  Dxll'Abbaio,  Niooolo,  a  celebrated  fresco- 
painter  of  Modena,  bom  in  1612.  His  best  works  are  at 
Modena  and  Bologna,  and  have  been  highly  praised  by 
Zanotti,  Algarotti,  and  LanzL  He  accompanied  Primatiocio 
to  France,  and  assisted  in  decorating  the  palace  at  Fontain- 
bleau  (1552-1571).  His  pictures  exhibit  a  combination  of 
skill  in  drawing,  grace,  and  natural  colouring.  Some  of 
his  easel  pieces  in  oil  are  in  different  collections ;  one  of  the 
finest,  now  in  liie  Dresden  Qallery,  represents  the  martyr- 
dom of  St  Peter  and  St  RbuL  Abati  died  at  Paris  in 
1571. 

ABATTOIB,  from  abaUrej  primarily  signifies  a  slaughter- 
house proper,  or  place  where  animals  are  killed  as  distin- 
guished from  boueheriet  and  Hattx  publice,  places  where 
the  dead  meat  is  offered  for  sale.  But  the  term  is  also 
employed  to  designate  a  complete  meat  market^  of  which 
the  abattoir  proper  is  merely  part 

Perhaps  the  first  indication  of  the  existence  of  abattoirs 
may  be  found  in  the  system  which  prevailed  under  the 
Emperors  in  ancient  Borne.  A  corporation  or  guild  of 
butchere  undoubtedly  existed  there,  which  delegated  to  its 
officers  the  duty  of  slaughtering  the  beasts  required  to 
supply  the  city  with  meat    The  establishments  requisite 
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for  UbiB  pnipofle  vero  at  first  acattered  about  the  Tarions 
streets,  .but  were  eventually  confined  to  one  quarter,  and 
formed  the  public  meat  market.  This  market^  in  the  time 
of  Nero,  was  one  of  tho  most  imposing  structures  in  the 
citj,  and  some  idea  of  its  magnificence  has  been  transmitted 
to  us  by  a  delineation  of  it  preserved  on  an  ancient  coin. 
As  the  policy  dnd  customs  of  the  Eomans  made  themselves 
felt  in  Qaul,  the  Boman  system  of  abattoirs,  if  it  may  be 
BO  called,  was  introduced  Uiere  in  an  imperfect  form.  A 
clique  of  families  in  Paris  long  exercised  the  special  func- 
tion of  catering  for  the  public  wants  in  respect  of  meat 
But  as  the  city  increased  in  magnitude  and  population,  the 
necessity  of  keeping  slaughter-houses  as  much  aa  possible 
apart  from  dwelling-houses  became  apparent  As  early  as 
the  time  of  Charles  IX.,  the  attention  of  the  French  author- 
ities was  directed  to  the  subject,  as  is  testified  by  a  decree 
passed  on  tht  25th  of  February  1567.  But  although  the 
importance  of  the  question  was  frequently  recogniMd,  no 
definite  or  decided  step  seems  to  have  been  taken  to  effect 
the  contemplated  reform  until  the  time  of  Napoleon  L 
The  evil  had  then  reached  a  terribly  aggravated  form. 
Slaughter-houses  abutted  on  many  of  the  principal  thorough- 
fares ;  the  traffic  was  impeded  by  the  constant  arrival  of 
foot-sore  beasts,  whose  piteous  cries  pained  the  ear;  and 
rivulets  of  blood  were  to  be  seen  in  the  gutters  of  the  public 
streets.  The  constant  accumulation  of  putrid  offal  tainted 
the  atmosphere,  and  the  Seine  was  polluted  by  being  used 
as  a  common  receptacle  for  slaughter-house  refuse.  This 
condition  of  things  could  not  be  allowed  to  continue,  and 
on  the  9th  of  February  IrSlO,  a  decree  was  passed  authoris- 
ing the  construction  of  abattoirs  in  the  outskirts  qf  Paris, 
and  appointing  a  Commission,  to  which  was  committed  the 
consideration  of  the  entire  question. 

The  result  of  the  appointment  of  this  Commission  was 
the  oonstmction  of  the  five  existing  abattoirs,  which  were 
formally  opened  for  business  on  the  16th  of  September 
1818.    The  Montmartie  abattoir  ocoupios  8}  Engli^  acres; 
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If^nilmontant,  10 J  acres;  Grenelle,  7};  Du  Roule,  5}; 
and  YiUejuif,  5}.  The  first  two  contain  each  64  slaughter- 
houses and  the  same  number  of  cattle-sheds;  the  third,  48 ; 
and  each  of  the  others  32.  The  dimensions  of  each  of  the 
slau^hter-housee  is  about  29^  feet  by  13.    The  general 


arrangement  of  the  abattoirs  will  be  nnderstood  from  die 
preceding  plan  of  that  of  Mdnilmontant. 

The  component  parts  of  a  French  abattoir  are— 1. 
Echaudoirty  which  is  the  name  given  by  the  Paris  butcher 
to  the  particular  division  allotted  to  him  for  the  purpose  of 
knocking  down  his  beasts ;  2.  Bouveriea  et  Bergeries^  tho 
places  set  apart  for  the  animals  waiting  to  be  slaughtered, 
where  the  animals,  instead  of  being  killed  at  once,  after  a 
long  and  distressing  journey,  when  their  blood  is  heated  and 
their  flesh  inflam^  are  allowed  to  cool  and  rest  till  the 
body  is  restored  to  its  normal  healthy  condition ;  3.  Fonr 
deurs,  or  boiling-down  establishments ;  and,  4.  Triperiet, 
which  are  builcUngs  set  apart  for  the  cleaning  of  the  tripe 
of  bullocks,  and  the  fat,  heads,  and  tripe  of  sheep  and 
calves.  Besides  these,  a  Paris  abattoir  contains  LogemenU 
des  agena,  Afageuina,  MSservoire,  Voiries,  Lieux  d^aisanee^ 
VoCteSf  MemtMS  et  kuriea.  Para  avx  Boeufs,  &c.,  and  is 
provided  with  an  abundant  supply  of  water.  All  the  abat- 
toirs are  under  the  control  of  the  municipal  authorities, 
and  frequent  inspections  are  made  by  persons  regukrly 
appointed  for  that  purpose. 

The  abattoirs  are  situated  within  the  barriers,  each  at  a 
distance  of  about  a  mile  and  three^uarters  from  the  heart 
of  the  city,  in  districts  where  human  habitations  are  still 
comparatively  few.  There  are  two  principal  markets  from 
which  the  abattoirs  at  Paris  are  supplied, — ^the  one  at 
Poissy,  about  13  miles  to  the  north-west,  and  the  other  at 
Sceauz,  about  6  miles  and  a  quarter  to  the  south  of  the 
city.  There  are  also  two  markets  for  cows  and  calves, 
namely,  La  Chapelle  and  Les  Bemadins. 

The  Paris  abattoirs  were  until  recently  the  most  perfect 
specimens  of  their  class ;  and  even  now,  although  in  some 
of  their  details  they  have  been  surpassed  by  the  new 
Islington  meat  market,  for  their  complete  and  compact 
arrangement  they  remain  unrivallod. 

The  example  set  by  Paris  in  this  matter  has  been  fol- 
lowed in  a  more  or  less  modified  form  by  most  of  the  prin- 
cipal Continental  towns,  and  the  system  of  abattoirs  has 
become  almost  universal  in  France. 

The  condition  of  London  in  tlfis  important  sanitary 
respect  was  for  a  long  period  littl^  more  endurable  than 
that  of  Paris  before  the  adoption  of  its  reformed  system. 
Smithfield  market,  situated  in  a  very  populous  neighbour- 
hood, continued  tiU  1852  to  be  an  abomination  to  tho  town 
and  a  standing  reproach  to  its  authorities.  Ko  fewer  than 
243,637  cattle  and  1,455,249  sheep  were  sold  there  in 
1852,  to  be  afterwards  slaughtered  in  the  crowded  courts 
and  thoroughfares  of  the  metropolis.  But  public  opinion 
at  length  forced  the  Legislature  to  interfere,  and  the  corpora- 
tion was  compelled  to  abandon  Smithfield  market  and  to 
provide  a  substitute  for  it  elsewhere. 

The  site  selected  was  in  the  suburb  of  Islington,  and  the 
designs  for  the  work  were  prepared  by  Mr  Bunning.  The 
first  stone  was  laid  March  24,  1854,  and  the  market  was 
opened  by  Prince  Albert,  June  15,  1866.  The  Islington 
market  is  undoubtedly  the  most  perfect  of  its  kind.  It  occu- 
pies a  space  of  some  20  acres  on  the  high  land  near  the  Pon- 
tonville  prison,  and  is  open  to  both  native  and  foreign  cattle, 
excepting  beasts  from  foreign  countries  under  quarantine. 

In  connection  with  the  Islington  cattle  market  are  a  few 
slaughter-houses,  half  of  which  were  originally  public,  and 
half  rented  to  private  individuals ;  but  at  present  they  are 
all  practically  private,  and  the  majority  of  the  cattle  sold 
are  driven  away  and  killed  at  private  slaughter-house^.  In 
this  respect  the  London  system  differs  from  that  of  Paris ; 
and  it  may  be  said  for  the  former  that  the  meat  is  less 
liable  to  be  spoiled  by  being  carted  to  a  distance,  and  is 
therefore  probably  delivered  in  better  condition ;  but  the 
latter  secures  that  great  desideratum,  the  practical  eztino- 
tion  of  isolated  slaughter-houses. 
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The  Edinbnigli  atMittolr,  erected  in  1851  liy  the  corpora- 
tiou,  £coni  desigDB  prepared  by  Mr  Da^id  Oniaiiiy  the  dty 
irdutect^  is  the  best  as  regards  both  oonstraction  and 
management  in  the  United  Kmgdom.  It  occupies  an  area 
of  four  acres  and  a  quarter,  sornnmded  by  a  screen-waU, 
from  which,  along  the  greater  part  of  its  length,  the  build- 
mgs  are  separated  hj  a  conuderable  open  spsce.    Opposite 
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the  principal  gateway  is  a  double  row  of  buildings,  extend- 
ing in  a  straigbt  line  to  about  376  feet  In  length,  with  a 
central  roadway  (marked  AA  in  the  annexed  plan),  25  feet 
wide.  There  axe  three  separate  blocks  of  building  on  each 
tide  of  the  roadway,  the  central  one  being  140  feet  in 
length,  and  the  others  100  feet  eadi— <srofls-roads  l-S  feet 
wide  separating  the  blocks.  These  ranges  of  building,  as 
well  as  two  smaller  blocks  that  are  placed  transversely 
behind  the  eastern  central  block,  are  divided  into  compart- 
ments, numbering  42  in  all,  and  all  arranged  on  the  same 
plan.  Next  the  roadway  is  the  slaughtering-booth  (BB),  18 
feet  by  24,  and  20  feet  in  height^  and  behind  this  is  a  died 
(CC)  18  feet  by  22,  where  the  cattle  are  kept  before  being 
fiLaughtered.  All  the  cattle  are  dxiTen  into  these  sheds  by 
a  back-entrance^  through  the  small  endoeed  yards  (DD). 
The  large  doors  of  the  booths  are  hung  by  balance  weights, 
and  slide  up  and  down,  so  as  to  present  no  obstruction 
either  within  the  booth  or  outside.  By  a  series  of  large 
▼entilators  along  the  roof,  and  by  other  contriyances,  the 
slaughtering-booths  are  thoroughly  yentilated.  Great  pre- 
cautions have  been  used  to  keep  rats  out  of  the  buildings. 
To  effect  this,  the  booths  are  laid  with  thick  well-dressed 
pavement,  resting  on  a  stratum  of  concrete  12  inches 
thick,  and  the  wedls,  to  the  height  of  7  feet,  are  formed  of 
solid  ashlar;  the  roadways,  too,  are  laid  with  concrete, 
and  causewayed  with  dressed  whinstone  pavement;  and  the 
drainage  consists  entirely  of  ^azed'  earthenware  tubes. 

The  ground  on  which  the  abattoir  is  built  was  previously 
connected  with  a  distillery,  and  contains  a  well  100  feet 
deep  (E),  which,  with  the  extensive  system  of  tunnels 
attached  to  it,  provides  the  establishment  with  an  abundant 
supply  of  pure  water.  By  means  of  a  steam-engine  ^F), 
btroduced  in  1872,  the  water  is  pumped  up  into  a  raised 
tank  (G),  whence  it  is  distributed  to  the  different  booths 
and  sheds,  as  well  as  for  scouring  the  roadways  and  drains. 
The 'steam  from  the  engine  is  utilised  in  heating  water  for 
the  numerous  cast-iron  tanks  required  in  the  operations  of 
cleaTising  and  dressing  the  tripery  (H)  and  pig  slaugh- 
tering-bouse (I).  By  an  ingenious  arrangement  of 
rotary  brushes  driven  by  the  steam-engine, — ^the  inven- 
tion of  Mr  Rutherford,  the  superintendent, — the  tripe  is 
dressed  in  a  superior  manner,  and  at  greatly  less  cost 


than  by  the  tedious  and  troublesome  method  of  huA- 
cleaning. 

By  the  Edinburgh  Slaughter-Houses  Act  of  1850,  the 
management  is  vested  in  the  city  authorities.  Booths 
are  let  at  a  statutory  rent  of  £S  each  per  annum,  and,  in 
addition  to  this,  gate-dues  are  payable  for  eveiy  beast 
entering  the  estabUshment  The  present  rates  for  tenants 
of  booths  are  1^  for  an  ox  or  cow.  Id.  for  a  calf  or 
pig,  and  ^  for  a  sheep.  Common  booths  are  provided 
for  butchers  who  are  not  tenants,  on  payment  of  double 
gate-dues.  The  dty  claims  the  blood,  gut,  and  manure. 
The  tripe  and  feet  are  dressed  for  the  trade  without  extn 
charge. 

The  blood  was  formerly  collected  in  large  casks,  and  dis> 
posed  of  for  manufacturing  purposes.  This  necessitated 
the  storage  of  it  for  several  days,  causing  in  warm  weather 
a  veiy  offensive  effluvium.  It  even  happened  at  timoi^ 
when  there  was  little  demand  for  the  commodity,  that 
the  blood  had  to  be  sent  down  the  drains.  AH  nuisance 
is  now  avoided,  and  the  amount  received  annually  for 
the  blood  has  risen  from  between  £200  and  £450  to 
from  £800  to  £1200,  by  a  contract  into  which  Messrs 
Smith  and  Forrest  of  Manchester  have  entered  with 
the  city  authorities,  to  take  over  the  whole  blood  at 
a  fixed  price  per  beast  They  have  erected  extensive 
premises  and  apparatus  at  their  own  cost,  for  extracting 
from  the  blood  the  albumen,  for  whidi  there  is  great 
demand  in  calico-printing,  and  for  converting  the  dot  into 
manure. 

In  connection  with  the  establishment  is  a  boiling-house, 
where  all  meat  unfit  for  human  food  is  boiled  down  and 
destroyed.  The  number  of  carcases  seised  by  the  inspec- 
tor, and  sent  to  the  boiling-house,  during  the  5^  years 
ending  with  the  dose  of  1872,  amounted  to  1449,  giving 
a  weight  of  upwards  of  400,000  pounds. 

Before  the  erection  of  these  buildings,  private  daughter- 
houses  were  scattered  all  pver  the  dty,  often  in  the  most 
populous  districts,  where,  through  want  of  drainage  and 
imperfect  ventilation,  they  contaminated  the  whole  neigh- 
bourhood. Since  the  opening  of  tlie  public  abattoir,  all 
private  slaughtering,  in  the  dtj  or  within  a  mile  of  it,  is 
strictiy  prohibited. 

Few  of  the  provindsl  towns  in  Great  Britain  have  as  yei 
followed  the  example  of  London  and  Edinburgh.  In  seme 
instances  improvements  on  the  old  system  have  been 
adopted,  but  Great  Britain  is  still  not  only  far  behind  her 
foreign  neighbours  in  respect  of  abattoirs,  but  has  even 
been  excelled  by  some  of  her  own  dependendes.  In 
America  abattoirs  are  numerous,  and  at  C&lcutta  and  other 
towns  in  British  India,  the  meat  markets  present  a  veiy 
creditable  appearance  from  their  deonlinefls  and  systematio 
arrangement.  (a  ir.  B.) 

ABAUZIT,  Fnacnr,  a  learned  Frendiman,  was  bom 
of  Protestant  parents  at  Us^,  in  Languedoc,  in  1679. 
His  father,  who  was  of  Arabian  descent,  died  when  he 
was  but  two  years  of  age ;  and  when,  on  the  revocation 
of  the  Edict  of  Nantes  in  1685,  the  authorities  took  stops 
to  have  him  educated  in  the  Boman  Catholic  faith,  his 
mother  contrived  his  escape.  For  two  years  his  brother 
and  he  lived  as  fugitives  in  the  mountains  of  the  Cevennes, 
but  they  at  last  reached  Geneva,  where  their  mother  after- 
wards joined  them  on  escaping  from  the  imprisonment  in 
which  she  was  held  from  the  time  of  their  fiight.  Abaudf  s 
youth  was  spent  in  diligent  study,  and  at  an  early  age  he 
acquired  great  profidency  in  languages,  phydcs,  and 
theology.  In  1698  ho  travelled  into  Holland,  and  there 
became  acquainted  with  Bayle,  Jurieu,  and  Basnage^ 
Proceeding  to  England,  he  was  introduced  to  Sir  Isaao 
Newton,  who  found  in  him  one  of  the  earliest  defenders 
of  the  ^eat  truths  his  discoveries  disdosed  to  the  worhL 
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Sir  Iflaao  ootrected  in  the  second  edition  of  his  Prineipia  an 
error  pointed  out  by  Abanzit.  The  high  estimate  Newton 
entertained  of  his  merits  appears  from  the  compliment 
he  paid  to  Abauzit,  when,  sending  him  the  Commercium 
Eputdieumy  ho  said,  ''Yon  are  well  worthy  to  jndge 
between  Leibnitz  and  me."  The  reputation  of  Abauzit 
mdaced  William  ILL  to  request  him  to  setUe  in  England, 
but  he  did  not  accept  the  king's  offer,  preferring  to  return 
to  Qeneva.  There  from  1 7 1 5  he  rendered  valuable  assistance 
to  a  society  that  had  been  formed  for  translating  the  Now 
Testament  into  French.  He  declined  the  offer  of  the 
chair  of  philosophy  in  the  University  in  1723,  but  ac- 
cepted, in  1727,  the  sinecure  office  of  librarian  to  the  dty 
3f  his  adoption.  Here  he  died  at  a  good  old  age,  in  1767. 
Abauzit  was  a  man  of  groat  learning  and  of  wonderful 
versatility.  The  varied  knowledge  he  possessed  was  so 
well  digested  and  arranged  in  his  retentive  mind  aa  to  be 
always  within  his  reach  for  immediate  use.  Whatever 
chanced  to  be  discussed,  it  used  to  be  said  of  Abauzit,  as 
of  Professor  Whewell  of  our  own  times,  that  he  seemed  to 
have  mode  it  a  subject  of  particular  study.  Bousseau, 
who  was  jealously  sparing  of  his  praises,  addressed  to 
him,  in  his  NouveUe  HSlaiae,  a  fine  panegyric ;  and  when  a 
stranger  flatteringly  told  Voltaire  he  had  come  to  see  a  great 
man,  the  philosopher  asked  him  if  he  had  seen  Abauzit. 
Littie  remains  of  the  labours  of  this  intellectual  giant,  his 
heirs  having,  it  ia  said,  destroyed  the  papers  tiiat  came  into 
their  possession,  because  their  religious  opinions  differed 
from  tiiose  of  Abauzit  A  few  theological,  archaeological, 
and  astronomical  articles  from  his  pen  appeared  in  the 
Journal  Hdvetique  and  elsewhere,  and  he  contributed 
several  papers  to  Rousseau's  Didionary  of  Music  A 
work  he  wrote  throwing  doubt  on  the  canonical  authority 
of  the  Apocalypse  was  answered— conclusively,  as  Abauzit 
himself  allowed — by  Dr  Leonard  Twells.  He  edited,  and 
made  valuable  additions  to  Spon's  HiUory  of  Geneva.  A 
collection  of  his  writings  was  published  at  Geneva  in 
1770,  and  another  at  Ix)ndon  in  1773.  Some  of  them 
were  translated  into  English  by  Dr  Harwood  (1770, 1774). 
Information  regarding  Abauzit  will  be  found  in  Senebier^s 
Ilittoire LiUSraire.de  Oenive,  Harwood's  Miscellanies,  and 
Onne's  Bibliotheea  Btbliea,  1834. 

ABB,  a  town  of  Yemen  in  Arabia,  situated  on  a  moun- 
tain in  the  midst  of  a  very  fertile  country,  73  miles  K.K 
of  Mocha.  Lat  13"*  58'  K,  long.  44""  16'  £.  It  contains 
about  800  houses,  and  is  surrounded  by  a  strong  wall ; 
the  streets  are  weU  paved ;  and  an  aqueduct  from  a  neigh- 
bouring mountain  supplies  it  with  water,  which  ia  received 
In  a  reservoir  in  front  of  the  principal  mosque.  The 
population  is  about  5000. 

ABBADIE,  James,  an/  eminent  Protestant  divine, 
was  bom  at  Nay  in  Bern  about  1657.  His  parents 
were  poor,  but  through  the  kindness  of  discerning  friends, 
he  received  an  exc^ent  education  He  prosecuted  his 
studies  with  such  success,  that  on  completing  his  course 
at  Sedan,  though  only  seventeen  yearn  of  age,  he  had  con- 
ferred on  him  the  degree  of  doctor  in  theology.  After 
spending  some  years  in  Berlin  as  minister  of  a  French 
^tostant  churdb,  he  accompanied  Marshal  Schomberg, 
in  1688,  to  England,  and  becEune  minister  of  the  Frendi 
church  in  the  Savoy,  London.  His  strong  attachment  to 
the  cause  of  King  William  appears  in  his  elaborate 
defence  of  the  Bovolution,  sji  well  as  in  his  history  of 
the  conspiracy  of  1696,  the  materiala  of  which  wero 
furnished,  it  is  said,  by  the  svcrotaries  of  state.  The 
king  promoted  him  to  the  deanoiy  of  Killaloe  m  Ireland. 
He  cQod  in  London  in  1727.  Abbadie  was  a  man  of 
great  ability  and  an  eloquent  preacher,  but  is  best  known 
by  his  religious  treatises,  several  of  which  were  translated 
from  the  original  French  into  other  languages,  and  had  a 


wide  circulation  all  over  Europei  The  muet  important  of 
these  are  TraiU  de  la  VSriii  de  la  Religum  ChrStienne/ 
its  continuation,  TraitS  de  la  DiviniU  de  Jisus-Ckrist ; 
and  VArt  de  se  eonno^re  Soi^mSme. 

ABBAS  L,  sumamed  the  Okeat,  one  of  the  most 
celebrated  of  the  sovereigns  of  Persia,  was  the  youngest 
son  of  Shah  Mohammed  Khodabendoh.  After  heading  a 
successful  rebellion  against  his  father,  and  causing  one  of 
his  brothers  (or,  sji  some  say,  both)  to  be  assassinated,  he 
obtained  possession  of  the  throne  at  the  early  age  of 
eighteen  (1585).  Detennined  to  raise  the  fallen  fortunes 
of  his  country,  he  first  directed  his  efforts  against  tiie 
predatory  Uzbeks,  who  occupied  and  harassed  Khorasan. 
After  a  long  and  severe  struggle,  he  defeated  them  in  a 
great  battie  near  Herat  (1597),  and  drove  them  out  of  his 
dominions.  Li  the  wars  he  carried  on  with  the  Turks 
during  nearly  the  whole  of  his  reign,  his  successes  were 
numerous,  and  he  acquired  or  regained  a  large  extent  of 
territory.  By  the  victory  he  gained  at  Bassorah  (1605), 
he  extended  his  empire  beyond  the  Euphrates ;  Achmed  1 
was  forced  to  cede  Shirwan  and  Eiurdistan  in  1611 ;  the 
united  aimics  of  the  Turks  and  Tartars  were  completely 
defeated  near  Sultanieh  in  1618,  and  Abbas  made  peace 
on  very  favourable  terms;  and  on  the  Turks  renewing  the  war, 
Baghdad  fell  into  his  hands  after  a  year's  siege  (1623). 
In  the  same  year  he  took  the'  island  of  Onnuz  from  the 
Portuguese,  by  the  assistance  of  the  British.  When  he  died 
in  1628,  his  dominions  reached  from  the  Tigris  to  the  Lidus. 
Abbas  distinguished  himself,  not  only  by  his  successes 
in  arms,  and  by  the  magnificence  of  hu  court,  but  also  by 
his  reforms  m  the  administration  of  his  kingdom.  He 
encouraged  commerce,  and,  l^  constructing  highways  and 
building  bridges,  did  much  to  facilitate  it  To  foreigners, 
especially  Christians,  he  showed  a  spirit  of  tolerance ;  two 
Englishmen,  Sir  Anthony  and  Sir  Robert  Shirley,  were 
admitted  to  his  confidence,  and  seem  to  have  had  much 
influence  over  him.  His  fame  is  tarnished,  however,  by 
numerous  deeds  of  tyranny  and  cruelty.  His  own  family, 
especially,  suffered  from  his  fits  of  jealousy;  his  eldest  son 
was  slain,  and  the  eyes  of  his  other  children  were  put  out, 
by  his  orders. 

ABBAS  MmZA  (6.  1785,  d.  1833),  Prince  of  Persia, 
third  son  of  the  Shah  Feth  Ali,  was  destined  by  his  father 
to  succeed  him  in  the  government,  because  of  his  mother's 
connection  with  the  royal  tribe  of  the  Kha^jars.  He  led 
various  expeditions  against  the  Russians,  but  generally 
without  success  (1803,  1813,  1826).  By  a  treaty  made 
between  Russia  and  Persia  in  1828,  the  right  of  Abbas 
to  the  succession  was  recognised.  When  the  Russian 
deputies  were  murdered  by  the  Persian  populace  in  1829, 
Abbas  was  sent  to  St  Petersburg,  where  he  received  a 
hearty  welcome  from  the  Cnur,  and  made  hims^  a 
favourite  by  his  courtesy  and  literary  taste.  He  formed  a 
design  against  Heratj  but  died  shortly  after  the  siege  had 
been  opened  by  his  son,  who  succeeded  Feth  Ali  as  the 
Shah  Mohammed  Mirza.  He  was  truthful — a  rare  quality 
in  an  Eastern — plain  ia  dress  and  style  of  living,  and  fond 
of  literature. 

ABBASSIDES,  the  caliphs  of  Baghdad,  the  most 
famous  dynasty  of  the  sovereigns  of  the  Mahometan  or 
Saracen  empire.  They  derived  their  name  and  descent 
from  Abbas  (6.  566,  d,  652  A.n.),  the  uncle  and  adviser  of 
Mahomet,  and  succeeded  the  dynasty  of  the  Onuniads,  the 
caliphs  of  Damascus.  Early  in  the  8th  century  tho 
family  of  Abbas  hod  acquired  great  influence  from  their 
near  relationship  to  the  Prophet ;  and  Ibrahim,  the  fourth 
in  descent  fh>m  Abbas,  supported  by  the  province  of 
Khorasan,  obtained  several  successes  over  the  Ommiad 
armies,  but  was  captured  and  put  to  death  by  the  Caliph 
Merwan  (747).    Ibrahim's  brother,  Abul-Abbas,  whom  he 
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had  named  his  heit,  assrimed  the  title  of  caliph,  and,  bj  a 
dedsiye  Tictoiynear  the  liTer  Zab  (750),  effected  the  over- 
throw of  the  Ommiad  dynasty.  Merwan  fled  to  Egypt, 
but  was  pursued  and  put  to  death,  and  the  vanquished 
family  was  treated  with  a  severity  which  gained  for  Abul- 
Abbas  the  surname  of  ■  Al-Saffah,  the  Blood-shedder. 
From  this  time  the  house  of  Abbas  was  fully  established 
in  the  government,  but  the  SpanieSi  provinces  were  lost  to 
the  empire  by  the  erection  of  an  independent  caliphate  of 
Cordova,  under  Abderrahman. 

On  the  death  of  Abul-Abbas,  Almansur  succeeded  to 
the  throne,  and  founded  Baghdad  as  the  seat  of  empire. 
He  and  his  son  Mohdi  waged  war  successfully  against  the 
Turkomans  and  Greeks  of  Asia  Minor ;  but  from  this  time 
Ihe  rule  of  the  Abbassides  is  marked  rather  by  the 
development  of  the  liberal  arts  than  by  extension  of 
territory.  The  strictness  of  the  Mohammedan  religion  was 
relaxed,  and  the  faithful  yielded  to  the  seductions  of  luxury. 
The  caliphs  Harun  Al-Kashid  (786-809)  and  Al-Mamun 
(81 3-833)  attained  a  world-wide  celebrity  by  their  gorgeous 
palacen,  their  vast  treasures,  and  their  brilliant  and  nume- 
rous equipages,  in  all  which  their  splendour  contrasted 
strikingly  with  the  poverty  of  European  sovereigns.  The 
former  is  known  as  one  of  the  heroes  of  the  Arabian 
KighU ;  the  latter  more  worthily  BtOl  as  a  liberal  patron 
of  literature  and  science.  It  is  a  mistake,  however,  to 
look  in  the  rule  of  these  caliphs  for  the  lenity  of  modem 
civilisation.  "No  Christian  government^"  says  Hallam, 
**  except  perhaps  that  of  Constantinople,  exhibits  such  a 
series  of  tyrants  as  the  caliphs  of  Baghdad,  if  deeds  of 
blood,  wrought  through  unbridled  passion  or  jealous 
policy,  may  challenge  the  name  of  tyranny." 

The  territoiy  of  the  Abbassides  soon  suffered  dismem- 
berment, and  their  power  began  to  decay.  Rival  sove- 
reignties (Ashlabites,  Edrisites,  dec.)  arose  in  Africa,  and 
an  independent  government  was  constituted  in  Khorasan 
(820),  under  the  Taherites.  In  the  West,  again,  the  Greeks 
encroached  upon  the  possessions  of  the  Saracens  in  Asia 
Minor.  Ruin,  however,  came  from  a  less  civiUsed  race.  The 
caliphs  had  coatinuaUy  been  waging  war  with  the  Tartar 
hordes  of  Turkestan,  and  many  captives  taken  in  these  wars 
were  dispersed  throughout  the  empire.  Attracted  by  their 
bravery  and  fearing  rebellion  among  his  subjects,  Motassem 
(833-842),  the  founder  of  Samarah,  and  successful  oppo- 
nent of  the  Grecian  forces  under  Theophilns,  formed  body- 
guards of  the  Turkish  prisoners,  who  became  from  that 
time  the  real  governors  of  the  Saracen  empire.  Mota- 
wakkel,  son  of  Motassem,  was  assassinated  by  them  in  the 
palace  (861) ;  and  succeeding  caliphs  became  mere  puppets 
in  their  hands.  Radhi  (934-941)  was  compelled  by  the 
disorganised  condition  of  his  Ungdom  to  delegate  to 
Mohammed  ben  Rayek  (936  A.D.),  under  the  title  of  Etnir- 
al-Omixra^  commander  of  the  commanders,  the  government 
of  the  army  and  the  other  functions  of  the  caliphate. 
Province  after  province  proclaimed  itself  independent; 
the  caliph's  rule  became  narrowed  to  Baghdad  and  its 
vicinity;  and  the  house  of  Abbas  lost  its  power  in  the 
East  for  ever,  when  Hulagu.  prince  of  the  Mongols,  set 
Baghdad  on  fire,  and  slew  Motassem,  the  reigning  caliph 
(20th  Feb.  1258).  The  Abbassides  continued  to  hold  a 
semblance  of  power  in  the  merely  nominal  caliphate  of 
Egypt,  and  feebly  attempted  to  recover  their  ancient  seat. 
The  last  of  them,  Motawakkel  IH,  was  taken  by  Sultan 
Selim  L,  the  conqueror  of  Egypt,  to  Constantinople,  and 
detained  ther^  for  some  time  as  a  prisoner.  He  afterwards 
returned  to  I^ypt,  and  died  at  Qtiro  a  pensionary  of  the 
Ottoman  government,  in  1538. 

ABB£  is  the  French  word  corresponding  to  Abbot,  but, 
from  the  middle  of  the  sixteenth  century  to  the  time  of 
the  ReDch  Bovolation,  ihe  tern  had  a  wider  application. 


The  assumption  by  a  numerons  dass  of  tHa  name  and 
style  of  abl^  appears  to  have  originated  in  the  right  con- 
ceded to  the  King  of  France,  by  a  concordat  between  Pepe 
Leo  X  and  Frauds  L,  to  appoint  cikhU  commendaiairtt  to 
225  abbeys,  that  is,  to  most  of  the  abbeys  in  France. 
This  kind  of  ^pointment,  whereby  the  living  was  com- 
mended  to  some  one  till  a  proper  election  could  take 
place,  though  ostensibly  provisional,  really  put  the  nomi- 
nee in  full  and  permanent  possession  of  the  benefice. 
He  received  about  one-third  of  the  revenues  of  the  abbey, 
but  had  no  share  in  its  government,  the  ehaige  of  the 
house  being  intrusted  to  a  resident  officer,  the  prieitr 
datutraL  The  aibSe  eommendatairet  were  not  necessarily 
priests ;  the  papal  bull  required  indeed  that  they  should 
take  orders  within  a  stated  time  after  their  appointment, 
but  there  seems  to  have  been  no  difficulty  in  procuring 
relief  from  that  obligation.  The  expectation  of  obtaining 
these  sinecures  drew  young  men  towards  the  C9iurch  in 
considerable  numbers,  and  the  dass  of  abb^  so  formed — 
abbie  de  eour  they  were  sometimes  called,  and  sometimes 
(ironically)  abb4e  de  sainte  eepiranee,  abb^  of  St  Hope- 
came  to  hold  a  recognised  position,  that  perhaps  proved  as 
great  an  attraction  as  the  hope  of  preferment.  The  con- 
nection many  of  them  had  with  the  Church  was  of  the 
slenderest  kind,  consisting  mainly  in  adopting  the  name 
of  abbd,  after  a  remarkably  moderate  course  of  theo- 
logical study ;  practising  celibacy ;  and  wearing  a  distinc- 
tive dress — a  s^ort  dark-violet  coat  with  narrow  collar. 
Being  men  of  presumed  learning  and  undoubted  leisora^ 
many  of  the  dass  found  admission  to  the  houses  of  the 
French  nobility  as  tutors  or  advisers.  Neatly  every  great 
family  had  its  abbd.  As  might  be  imagined  from  the 
objectless  sort  of  life  the  dass  led,  many  of  the  abbds  were 
of  indifferent  character ;  but  there  are  not  a  few  instsMces 
of  abb^  attaining  eminence,  both  in  political  lifa  and  in 
the  walks  of  literature  and  sdence.  The  Abb6  ESey^  may 
be  taken  as  a  prominent  example  of  the  latter  type. 

ABBEOEUTA,  or  Abeokuta,  a  town  of  West  Africa 
in  the  Toruba  Country,  situated  in  N.  lat.  7*"  8',  and 
R  long.  3*  25',  on  the  •Ogan  Biver,  about  50  miles  north 
of  Lagos,  in  a  direct  line,  or  81  miles  by  water.  It  lies 
in  a  beautiful  and  fertile  conntiy,  the  surface  of  whidi  is 
broken  by  masses  of  grey  granite.  Like  most  African 
towns,  Abbeokuta  is  spread  over  an  extensive  area,  being 
surrounded  by  niud  walls,  18  miles  in  extent  ^e  houses 
are  also  of  mud,  and  the  streets  mostly  narrow  and 
ffithy.  There  are  numerous  markets  in  whidi  native  pro- 
ducts and  artides  of  European  manufacture  are  exposed 
for  sale.  Palm-oil  and  shea-butter  axe  the  chief  artides  of 
export,  and  it  is  expected  that  the  cotton  of  the  country 
will  become  a  valuable  artide  of  commerce.  The  slave 
trade  and  human  sacrifices  have  been  abolished ;  but  not- 
withstanding the  efforts  of  English  and  American  mission- 
aries, the  natives  are  still  idle  and  degraded.  The  state 
called  Egbaland,  of  which  Abbeokuta  is  the  capital, 
has  an  area  of  about  3000  square  miles.  Its  progress  has 
been  much  hindered  by  frequent  wars  with  the  king  of 
Dahomey.  Population  of  the  town,  about  150,000;  of  the 
state  or  adjacent  territory,  50,000.  (See  Burton's  Abbeo- 
kuta and  the  Cameroon  Jfountaine,  2  vols.) 

ABBESS,  the  female  superior  oi  an  abbey  or  convent 
of  nuns.  The  mode  of  dection,  position,  rights,  and 
authority  of  an  abbess,  correspond  generally  with  those 
of  an  abbot  The  office  was  dective,  the  choice  being  by 
the  secret  votes  of  the  sisters  from  their  own  body.  The 
abbess  was  solenmly  admitted  to  her  office  by  episcopal 
benediction,  together  with  the  conferring  of  a  staff  and 
pectoral,  and  hdd  it  for  life,  though  liable  to  be  deprived 
for  misconduct  The  Conndl  of  !&ent  fixes  tiie  qualifying 
age  at  forty,  with  «ght  yeen  of  profession.    Abbesses  bad 
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a  light  to  demand  aboolnto  obedienoe  of  their  nuiie,  over 
whom  ikf/y  ezorcised  disdplizie,  eztendiiig  even  to  the 
power  of  expulsion,  sabject,  however,  to  the  bishop.  As 
a  'female  an  abbess  was  incapable  of  performing  the 
spiritual  fonctions  of  the  priesthood  belonging  to  an 
abbot  «^e  could  not  ordain,  confer  the  yefl,  nor  esoom- 
municate.  In  the  eighth  centuxy  abbesses  were  censured 
for  usurping  priestly  powers  by  presuming  to  give  the 
veil  to  virgins^  and  to  confer  b^ediction  and  imposition 
of  hands  on  men.  In  England  they  attended  ecdeeiastical 
councils,  €,ff,  that  of  Beccmfield  in  694^  whore  they  signed 
before  the  presbyters. 

By  Celtic  usage  abbesses  presided  over  joint-houses  of 
monies  and  nuns.  This  custom  accompanied  Celtic  mon- 
astic missions  to  Fraiyre  and  •Spain,  and  even  to  Rome 
itself.  At  a  kter  period,  A.IX  1115,  Robert,  the  founder 
of  Fontevraud,  committed  the  government  of  the  wlTole 
order,  men  as  well  as  women,  to  a  female  superior. 

Martene  asserts  that  abbesses  formerly  confessed  nuns, 
but  that  their  undue  inquisitiveness  rendered  it  necessary 
to  forbid  the  practice.       , 

The  dreas  of  an  English  abbess  of  the  12th  century 
consisted  of  a  lonff  white  tunic  with  close  sleeves,  and  a 
black  overcoat  as  long  as  the  tunic,  with  Lurge  and  loose 
sleeves,  the  hood  covering  the 'head  completely.  The 
abbesses  of  the  14th  and  l&th  centuries  had  adopted 
secular  habits,  and  there  was  little  to  distinguish  them 
from  their  lay  sisters.  (x.  Y.) 

ABBEVILLE,  a  dty  of  France,  in  the  department  of 
the  Somme,  is  situated  on  the  lUver  Sonmie,  13  miles 
from  its  mouth  in  the  En^^Ush  Channel,  and  26  miles 
K.W.  of  Amiens.  It  lies  in  a  pleasant  and  fertile  valley, 
and  is  built  partly  on  an  ialan^  and  partly  on  both  sides 
of  the  river.  The  streets  are  narrow,  and  the  houses  are 
mostly  picturesque  old  structures,  built  of  wood,  with 
many  quaint  decaying  gables  and  dark  archways.  The 
town  is  strongly  f ortfied  on  Yauban's  system.  It  has  a 
tribunal.and  <mamber  of  commerce.  The  most  reiharkable 
edifice  is  the  Church  of  8t  Wolfran,  which  was  eijicted  in 
the  time  of  Louis  XTT.  Although  the  original  design  was 
not  completed,  enough  was  built  to  give  a  good  idea  of 
the  splendid  structure  it  was  intended  to  erect  The 
fafade  is  a  magnificent  specimen  of  the  flamboyant  Gkythie 
style,  and  is  adorned  by  rich  tracery,  while  the  western 
front  is  flanked  bv  two  Gothio  towers.  A  cloth  manufac- 
tory was  established  here  by  Van  Robds,  a  Dutchman, 
under  the  patronage  of  the  minister  Colbert,  as  early  as 
1669 ;  and  sinee  that  time  Abbeville  has  continued  to  be 
one  of  the  most  thriving  manufacturing  towns  in  Fhmoe. 
Besides  black  cloths  of  the  best  quality,  there  are  produced 
velvets,  oottons,  linens,  serges,  sackings,  hosiery,  pack- 
thread, jewellery,  soap,  and  glass-wares.  It  has  also 
establiBhinente  for  spinning  wool,  print-works^  bleaching- 
works,  tanneries,  a  paper  manufactory,  &c. ;  and  being 
situated  in  the  centre  <d  a  populous  district,  it  has  a  con- 
siderable trade  with  the  soxrounding  oountiy.  Vessels  of 
from  200  to  300  tons  come  np  to  the  town  at  hi^-water. 
Abbeville  is  a  station  on  the  Northern  Railway,  and  is  also 
connected  with  Buis  and  Belgimn  by  canals.  Fossil 
remains  of  gigantic  mammalia  now  eztinet,  as  weU  as  the 
rude  flint  weapons  of  pre-historio  man,  hav«  been  dis- 
covered in  the  geolQgical  dspostts  of  the  nei^^iboaxhood. 
A  treaty  was  concluded  here  in  1259  between  Henry 
nL  of  England  and  Louis  IX.  of  France,  by  which  the 
province  of  Gniemie  was  ceded  to  the  EDslish.  Fonula- 
tum,  20,068.  ^ 

ABBET,  a  monastery,  or  oonvantoat  establishment, 
mider  the  government  of  an  abbot  or  an  abbbss.  A 
priory  only  difbred  from  an  abbey  in  that  the  aaperior 
bore  the  name  of  prior  instead  of  abboL    This  was  the 


case  in  all  the  English  conventual  cathedrals,  e^.,  Canteir- 
buxy,  Ely,  Norwidi,  ^,  where  the  archbishop  or  bishop 
occupied  the  abbof  s  place,  the  superior  of  the  monastery 
being  termed  prior.  Other  priories  were  originally  off- 
shoots from  the  larger  abbeys,  to  the  abbote  of  which  th^ 
continued  subordinate ;  but  in  later  times  the  actual  dis- 
tinction between  abbeys  and  priories  was  lost 

Reserving  for  the  article  Monabtioism  the  history  of  the 
rise  and  progress  of  the  monastic  system,  ito  objecto,  benefits, 
evils,  its  decline  and  f aU,  we  propose  in  this  article  to  con- 
fine ourselves  to  the  structural  plan  and  arrangement  of 
conventual  establishments,  and  a  description  of  the  various 
buildings  of  which  these  vast  piles  were  composed. 

The  earliest  Christian  monastic  communities  with  which 
we  are  acquainted  consisted  of  groups  of  cells  or  huto 
collected  about  a  common  centre,  which  was  usually  the 
abode  of  some  anchorite  celebrated  for  superior  holiness  or 
KingnUr  ascetlcism,  but  without  any  attempt  at  orderly 
arrangement  The  formation  of  such  communities  in  the 
East  does  not  date  from  the  introduction  of  Christianity. 
The  example  had  been  already  set  by  the  Essence  in  Judea 
and  the  Tnerapeutn  in  Egypt,  who  may  be  considered  tho 
prototypes  of  the  industrial  and  meditetive  communities  of 
monks. 

In  the  earliest  age  of  Christian  monasticism  the  ascetics 
were  accustomed  to  live  singly,  independent  of  one  another, 
at  no  great  distance  from  some  vulage,  supporting  them- 
selves by  the  labour  of  their-  own  hands,  and  distributing 
the  surpluB  after  the  supply  of  their  own  scanty  wants  to 
the  poor.  Increasing  religious  fervour,  aided  by  persecu- 
tion, drove  them  furtiier  and  further  away  from  tiie  abodes 
of  men  into  mountain  solitudes  or  lonely  deserts.  The 
deserte  of  ISgypt  swarmed  with  the  ceUs  or  hute  of  these 
anchoritea.  Antony,  who  had  retired  to  the  ISgyptiaa 
Thebeid  during  the  persecution  of  Marimin,  a.p.  312,  was 
the  most  celebrated  among  them  for  his  austerities,  his 
sanctity,  and  his  power  as  an  ezordst  His  fame  collected 
round  him  a  host  of  followers,  emulous  of  his  sanctity. 
The  deeper  he  withdrew  into  the  wilderness,  tilie  more 
nnmerous  hiii  disciples  became.  They  refused  to  be  sepa- 
rated from  him,  and  built  their  ceUs  round  that  of  their 
spiritual  father.  Thus  arose  the  first  monastdc  community, 
consisting  of  anchorites  living  each  in  his  own  littie  dwell* 
ing,  united  together  under  one  superior.  Antony,  aa 
Neander  remarks  {Ckureh  Sittory,  voL  iiL  p.  316,  CSark's 
Trans.),  **  without  any  conscious  design  of  his  own,  had 
become  the  founder  of  a  new  mode  of  living  in  common^ 
Coenobitism."  By  degrees  order  was  introduced  in  the 
groups  of  huts.  They  were  arranged  in  lines  like  tlie  tento 
in  sn  encampment^  or  the  houses  in  a  street  From  this 
arrangement  these  lines  of  single  cells  came  to  be  known 
as  LauroB,  Aavpai,  "  streeto"  or  **  lanes." 

The  real  founder  of  coanobian  monasteries  in  the  moden 
sense  was  Pachomius,  an  SJgyptian  of  the  beginning  of  the 
4th  century.  The  first  community  established  by'Um  was 
at  Tabenno,  an  island  of  the  Nile  in  Upper  Egypt  Eight 
others  were  founded  in  his  lifetime,  numbering  3000  monks. 
Within  60  years  from  his  death  his  societies  could  reckon 
60,000  members.  These  ocsnobia  resembled  villa^ges,  peopled 
by  a  hard-working  religious  community,  all  St  one  sex. 
like  buildings  were  detechedL  small,  and  of  the  humblest 
character.  Each  cell  or  hut^  .docording  to  Sosomen  (H.  £. 
iii  14),  contained  three  monks.  They  took  their  chief 
meal  in  a  common  refectory  at  3  p.ic)  up  to  ^i^iich  hour 
they  nsually  fasted.  They  ate  in  silence,  with  hoods  so 
drawn  over  their  faces  that  tiiey  could  see  nothing  bat  what 
was  on  the  table  before  them.  The  monks  spent  all  the 
time,  not  devoted  to  religious  serviees  or  study,  in  manual 
labour.  PaUadius,  who  visited  the  F^gyptian  monasteriet 
about  the  dose  of  the  4tli  oe&to^^  found  among  the  800 
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Hem'ben  of  the  CoBDobiimi  of  Panopolis,  under  the 
TSBcbomian  rale,  15  tailors,  7  smiths,  4  carpentexs,  12 
caznel-diiyers,  and  15  tanners.  Each  separate  community 
had  its  own  ceconomus,  or  steward,  who  was  subject  to 
a  chief  ceeonamus  stationed  at  the  head  establishment  AU 
the  produce  of  the  n^onks*  labour  was  committed  to  him, 
and  by  him  shipped  to  Alexandria.  The  money  raised  by 
the  sale  was  expended  in  the  purchase  of  stores  for  the 
support  of  the  communities,  and  what  was  over  was  devoted 
to  diarity.  Twice  in  the  year  the  superiors  of  the  several 
coenMa  met  at  the  chief  monastery,  under  the  presidency 
of  an  Archimandrite  ("  the  chief  of  the  fold,"  from  ftdvBpa;  a 
fold),  and  at  the  last  meeting  gave  in  reports  of  their 
administration  for  the  year. 

The  comobia  of  Syria  belonged  to  the  Pachomian  institu- 
tion. We  learn  many  dctiols  concerning  those  in  the 
vidnity  of  Antioch  from  Chrysostom's  writings.  The 
monks  lived  in  separate  huts,  icdXvpai,  forming  a  religious 
hamlet  on  the  mountain  side.  They  were  subject  to  an 
abbot;  and  observed  a  common  rule.  (They  had  no  refec- 
tory, btt  ate  their  common  meal,  of  br^  and  i^ater  only, 
when  the  day's  labour  was  over,  reclining  on  strewn  grass, 
sometimes  out  of  doors.  ^  Four  times  in  the  day  they 
joined  in  prayers  and  psalms. 

The  necessity  for  defence  from  hostile  attacks,  economy 
of  space,  and  convenience  of  access  from  one  part  of  the 
community  to  another,  by  degrees  dictated  a  more  compact 
and  orderly  arrangement  of  the  buildings  of  a  monastic 
ooenobium.  Large  piles  of  building  were  erected,  with 
strong  outside  walls,  capable  of  resisting  ^e  assaults  of  an 
enemy,  within  which  all  the  necessary  edifices  were  ranged 
round  one  or  more  open  courts,  usually  surrounded  with 
cloisters.  The  usual  Eastern  arrangement  is  exemplified 
in  the  plan  of  the  convent  of  Santa  Laura,  Mt  Athos 
{Laura,  the  designation  of  a  monastery  generally,  being 
converted  into  a  female  saint). 


Uoiuutery  of  Santa  Lama,  Mount  Athoa  (Lenoir). 

This  monastery,  like  the  Oriental  monasteries  generally 
i«  surrounded  by  a  strong  and  lofty  blank  stone  waU, 
eneloamg  an  area  of  between  3  and  4  acres.  The  longer 
side  extends  to  a  length  of  about  500  feet  There  is  only 
one  main  entrance,  on  the  north  side  (A),  defended  by 
three  separate  iron  doors.  Near  the  entrance  ia  a*^  large 
tower  (M),  a  oooatant  featore  in  the  monasteries  of  the 
Lemnt     Then  is  a  imaU  postern  gate  at  (L.)     The 
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enceinU  comprises  two  large  open,  courts,  sunoanded  with 
buildings  connected  with  cloister  galleries  of  wood  or  stone. 
The  outer  court,  which  is  much  the  larger,  'contains  ,the 
granaries  and  storehouses  f  K),  and  the  kitchen  (H),  and 
other  offices  connected  witn  the  refectory  (Q).  Imme- 
diately adjacent  to  the  gateway  is  a  twonstoreyed  guest- 
house, opening  from  a  doister  (C).  The  inner  court  is 
surrounded  by  a  cloister  (££),  from  which  open  the  monks' 
ceUs  (11).  In  the  centre  of  this  court  stands  the  cathoUcon 
or  conventual  church,  a  square  building  with  an  apse  of 
the  cruciform  domical  Byzantine  type,  approached  by  a 
domed  narthex.  In  front  of  the  church  stands  a  marble 
fountain  (F),  covered  by  a  dome  supported  on  columns. 
Opening  from  the  western  side  of  the  cloister,  but  actually 
standing  in  the  outer  court,  is  the  refectory  (G),  a  large 
cruciform  buildiug,  about  100  feet  each  way,  decorated 
within  with  frescoes  of  saints.  At  the  upper  end  is  a  semi- 
circular recess,  recalling  the  Triclinium  of  the  Lateran 
Palace  at  Rome,  in  which  is  placed  the  seat  of  the  He^' 
menos  or  abbot  This  apartment  is  chiefly  used  as  a  hall 
of  .meeting,  the  Oriental  monks  usually  taking  their  meals 
in  their  separate  cells.  St  Laura  is  exceeded  in  magnitude 
by  the  Convent  of  Vatopcde,  also  on  Mount  Athos.  This 
enormous  establishment  covers  at  least  4  acres  of  ground, 
and  contains  so  many  separate  buildings  within  its  massive 
walls  that  it  resembles  a  fortified  town.  It  lodges  above 
300  monks,  and  the  establishment  of  the  Hegumenos  is 
described  as  resembling  the  court  of  a  petty  sovereign 
prince.  The  immense  refectory,  of  the  same  cruciform 
shape  as  that  of  St  Laura,  will  accommodate  500  guests  at 
its  24  marble  tables. 

The  annexed  pjan  of  a  Coptic  monastery,  from  Lenoir 
shows  us  a  church  of  three 
aisles,  with  cellular  apses,  and 
two  ranges  of  cells  on  either 
aide  of  an  oblong  galleiy. 

Mooasticism  in  the  West 
owes  its  extension  and  de- 
velopment to  Benedict  of 
Nursia  (bom  A.D.  480).  His 
rule  was  diffused  with  miracul- 
ous rapidity  from  the  parent 
foundation  on  Monte  Cassino 
through  the  whole  of  Western 
Europe,  and  every  country  wit- 
nessed the  erection  of  monas- 
teries far  exceeding  anything  ^  ?JS'reh^ 
that  had  yet  been  seen  in  spaci-  c.  corridor,  wuh  e«iia  on  each  rids. 

«        «       1  TTi  D.  Staircase. 

ousness  and  splendour.  Few  ""*"* 
great  towns  in  Italy  were  without  their  Benedictine  convent, 
and  they  quickly  rose  in  all  the  great  centres  of  population  in 
England,  France,  and  Spain.  The  number  of  these  monaa- 
teries  founded  between  A.D.  520  and  700  is  amazing. 
Before  the  CJoundl  of  Constance,  A.D.  1415,  no  fewer  than 
15,070  abbeys  had  been  established  of  this  order  alone. 
The  Benedictin6  rule,  spreading  with  the  vigour  of  a  young 
and  powerful  life,  absorbed  into  itself  the  older  monastdo . 
foundations,  whose  discipline  had  too  usually  become  dis- 
gracefully relaxed.  In  the  words  of  Milman  {Ikain 
ChrMmUp,  voL  L  p.  425,  note  x.),  "The  Benedictine 
rule  was  universally  received,  even  in  the  older  monaa- 
teriea  of  Gkiul,  Britain,  Spain,  and  throughout  the  West, 
not  as  that  of  a  rival  order  (all  rivalry  was  of  later 
date),  but  as  a  more  full  and  perfect  rule  of  the  monas- 
tic life.*'  Not  only,  therefore,  were  new  monasteries 
founded,  but  those  akeady  existing  were  pulled  down, 
and  rebuilt  to  adapt  them  to  the  requirements  of  the 
new  rule.  . .      , 

The  buildings  of  a  Benedictine  abbey  were  unifonnJy 
arranged  after  dno  pLan,  modified  where  necessary  (aa^al 
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Dorliam  and  Worcester,  whore  the  monasteries  stand  dose 
to  the  steep  bank  of  a  river),  to  accommodate  the  arrange- 
ment to  local  circumstances. 

We  have  no  existing  examples  of  the  earlier  monasteries 
of  the  Benedictine  order.  They  have  all  yielded  to  the 
ravages  of  time  and  the  violence  of  man.  But  we  have 
fortunately  preserved  to  us  an  elaborate  plan  of  the  great 
Swiss  monastery  of  St  Gall,  erected  about  a.d.  820,  which 
puts  us  in  possession  of  the  whole  arrangements  of  a 
monastery  of  the  first  class  towards  the  early  part  of  the 
9th  century.  This  curious  and  interesting  phm  has  been 
made  the  subject  of  a  memoir  both  by  Keller  (Zurich, 
1844)  and  by  Professor  Willis  {Arch.  Journal,  1848,  vol. 
V.  pp.  86-117).     To  the  latter  we  are  indebted  for  the 
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Qiound-pUn  of  St  OaU. 
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A,  ITtidi  Altw. 

h  AiUrorSiPanL 
C  Alur  of  St  retob 
I>.  Nave. 
«.  PanidlM. 
vy,  Towen. 

MovAiTio  BuxLonroib 
O.  Clolitar. 

U.  Ciaeraetory,  with  Donnltory  over. 
L   Neocsiary. 
J.  Abbot's  houn. 
K,  Rofoetoiy. 
L.  Kitchen. 

U.  BjOiohoaM  tad  DrewhouOi 
N.  C«lUr. 
O.  Partonr. 

Pi  Sertptorinm,  with  Ubivy  over.  - 
Pt.  S«erigt7  and  VeMty. 
().  nonao  of  Norlcua— 1.  Chapel ;  9. 

Refectory;    S.  Calefactory:    4. 

Dormltoiy;  &.   Uast4si's   Ituum; 

&  Chambcra. 

B.  Inflrmary—l-^  as  above  In  the 

Honae  of  NoTlee& 
8.  Doctoi'a  Honaeb 
T.  Phyile  Oarden. 


(7.  Houae  for  blood4ottInK. 

V.  SchooL 

W.  Schoolmastei^a  Lodglofta. 

X|X|.    Oneat-hoDM   for  thoae    of 

aoperior  rank. 
X^Xf.  ODeat-botiao  for  the  poor. 
Y.  Guest-ebaoiber  for  atrange  mooka. 

MoriAZ.  DErAtmaxT. 
Z.  Factory, 
a.  Threahinff-floor. 
h.  Workshopi. 
CcMiUa. 
d  Kiln. 
<.  SUblea. 
f.  Cowshedai 

£1  Goatahed& 
?tC-eUea.    L  Sheep-folda. 
tt  t,  t.    Senranta*  and    workmea't 

alocplng  diambcra. 
I  Oardenec's  honaei 
m,  m.  Ben  and  Dack  houaei 
N.  Ponitry-^eeoer'a  houe. 
0.  Garden. 
p.  Cemetery. 

f.  DakehoQM  for  Sacramental  Bread, 
r.  Unnamed  In  Plaa. 
*,*,B.  Kitchens. 


gubstanoe  of  the  following  description,  as  well  as  for  the 
above  woodcut*  reduced  from  hia  elucidated  transcript  of 


the  original  preserved  in  the  archives  of  the  convent 
The  general  appearance  of  the  convent  is  that  of  a  town  of 
isolated  houses  with  streets  running  between  them.  It  is 
evidently  planned  in  compliance  with  the  Benedictine  rule, 
which  enjoined  that,  if  possible,  the  monastery  should  contain 
within  itself  eveiy  necessary  of  life,  as  well  as  the  build- 
ings more  intimately  connected  with  the  religious  and 
social  life  of  its  inmates.  It  should  comprise  a  mill,  a 
bakehouse,  stables  and  cow-houses,  together  with  accom- 
modation for  canying  on  all  necessary  mechanical  arts 
within  the  walls,  so  as  to  obviate^the  necessity  of  the 
monks  going  outside  its  limits.  The  general  distribution 
of  the  buildings  may  be  thus  described : — The  church, 
with  its  cloister  to  the  south,  occupies  the  centre  of  a 
quadrangular  area»  ai)out  430  feet  square.  The  build- 
ings, as  in  all  great  monasteries,  are  distributed  into 
groups.  The  church  forms  the  nucleus,  as  the  centre  of 
the  religious  life  of  the  community.  In  closest  connec- 
tion with  the  church  is  the  group  of  buildings  appropriated 
to  the  monastic  life  and  its  daily  requirements — ^th'e  refeo- 
toiyfor  eating,  the  dormitoiy  for  sleeping,  the  common 
room  for  social  intercourse,  the  chapter-house  for  religious 
and  disciplinary  conference.  These  essential  elements  of 
monastic  life  are  ranged  about  a  cloister  court,  surrounded 
by  a  covered  arcade,  affording  communication  sheltered  from 
the  elements,  between  the  various  buildings.  The  infirmary 
for  sick  monks,  with  the  physician's  house  and  physic  gar- 
den, lies  to  the  east  In  the  same  group  with  the  infirmary 
is  the  school  for  the  novices,  l^e  outer  school,  with  its 
head-master's  house  against  the  opposite  wall  of  the  ehurch, 
stands  outside  the  convent  enclosure,  in  dose  proximity 
to  the  abbot's  house,  that  he  might  have  a  constant  eye 
over  them.  The  buildings  devoted  to  hospitality  are  divided 
into  three  groups,— one  for  the  reception  of  distinguished 
guests,  another  for  monks  visiting  the  monastery,  a  third 
for  poor  travellers  and  pilgrims.  The  first  and  third  are 
placed  to  the  right  and  left  of  the  common  entrance  of  the 
monastery, — ^the  hospitium  for  distinguished  guests  being 
placed  on  the  north  side  of  the  church,  not  far  from  the  ab- 
bot's house;  that  for  the  poor  on  the  south  side  next  to  the 
farm  buildings.  The  monks  are  lodged  in  a  guest-house 
built  against  the  north  wall  of  the  church.  The  group  of 
buildings  connected  with  the  material  wants  of  ike  esta- 
blishment is  placed  to  the  south  and  west  of  the  church, 
and  is  distinctly  separated  from  the  monastic  buildings. 
The  kitchen,  buttery,  and  offices,  are  reached  by  a  passage 
from  the  west  end  of  the  refectoiy,  and  are  connected  with 
the  bakehouse  and  brewhouse,  which  are  placed  still  fur- 
ther away.  The  whole  of  the  southern  and  western  sides 
is  devoted  to  workshops,  stables,  and  farm-buildings.  The 
buildings,  with  some  exceptions,  seem  to  have  been  of  one 
story  only,  and  all  but  the  church  were  probably  erected 
of  wood.  The  whole  includes  thirty-three  separate  block& 
The  church  (D)  is  cruciform,  with  a  nave  of  nine 'bays,  and 
a  semicircular  apse  at  either  extremity.  That  to  the  west 
is  surrounded  by  a  semicircular  colonnade,  leaving  an  open 
**  Paradise"  (£)  between  it  and  the  wall  of  the  church. 
The  whole  area  is  divided  by  screens  into  various  chapels. 
The  high  altar  (A)  stands  immediately  to  the  east  of  the 
transept,  or  ritual  choir;  the  altar  of  St  Paul  (B)  in  the 
eastern,  and  that  of  St  Peter  (C)  in  the  western  apse.  A 
cylindrical  campanile  stands  detached  from  the  church  on 
either  side  of  the  western  apse  (FF). 

The  "  cloister  court"  (0)  on  the  south  side  of  the  nave 
of  the  church  has  on  its  east  side  the  "  pisaUs"  or  "  calefac- 
tory" (H),the  common  sitting-room  of  the  brethren,  warmed 
by  flues  beneath  the  floor.  On  this  side  in  later  monas- 
teries we  invariably  find  the  chapter-house,  the  absence  of 
which  in  this  plan  is  somewhat  surprising.  It  appears, 
however  from  the  inscriptions  on  the  plan  itself,  that  tho 
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nvth  indk  of  tlie  doiaten  MrvBd  f  or  tlia  porpoMS  ot  a  chap- 
ter-lioiue,  and  was  fitted  up  with  benoliM  on  the  loi^  ndei. 
Aboive  the  cale&etoiy  is  tne  ''  donmtoiy  openmg  into  the 
sooth  transept  of  the  churchy  to  enable  the  monks  to  attend 
the  noctoinal  semoes  with  xeadiness.  A  passage  at  the 
other  end  leads  to  the  "neocsssrinm"  (I),  a  portion  of  the 
monastio  buildings  atwajs  pLannod  with  extreme  care.  The 
Bouthem side  is  occupied  b^  the  ''refectory"  (K^  from  the 
west  end  of  which  by  a  Testibnle  the  kitchen  (L)  is  reached. 
This  is  separated  from  the  main  buildings  ol  the  monasteiy, 
and  is  connected  bja  long  passage  with  a  building  containing 
the  bakehouse  and  brewhouse  (M),  and  the  sleeping-rooms  of 
the  servants.  The  upper  story  (tf  the  refeetoiy  is  the  "vea- 
tiarium,"  where  the  ordinary  clothes  of  the  brethren  were 
kept  On  the  western  side  of  the  ckisfeer  is  another  two 
stoiy  building  (N).  The  cellar  is  below,  and  the  Uuder  and 
storsHroom  abova  Between  this  bnildinff  and  the  church, 
opening  by  one  door  into  the  chnfters,  and  by  another  to  the 
ooter  part  of  the  monasteiy  area,  is  the  ''parlour"  for  inter- 
▼lewB  with  Tiaitors  from  the  external  woild  (O).  On  the 
eastern  side  of  the  north  tnoaept  is  the  ''scriptorium" 
or  writing-room  (F J,  with  the  libraiy  aborei 

To  the  east  of  the  church  stands  a  group  of  buHdingi 
oomprising  two  miniature  conrentnal  eetabUshmenta,  eadi 
oomplete  in  itaell  Each  has  a  covered  cloister  surrounded 
by  the  usual  bnildhigs,  isL,  refectory,  dormitory,  &cl,  and 
a  diuieh  or  chapel  on  one  aide^  placed  back  to  back.  A 
detached  building  belonging  to  each  ffwit<u«#  a  bath  and  a 
kitchen.  One  of  these  dimmntive  convents  is  ^mropKiated 
to  the  "  oblati"  or  novioes  (Q),  the  other  to  the  nok  monks 
aa  an  "infixmaiy"  (B). 

The  "reaidenoe  of  Uie  physicians"  (S)  stands  eontiguons 
to  the  infirmaiy,  and  the  physic  garden  (T)  at  the  north-east 
eomer  of  the  monastery.  Besides  other  rooms,  it  contains 
a  drug  store,  and  a  chamber  for  those  who  are  dangeroualy 
flL  The  "  house  for  blood-letting  and  purging"  acyoins  it 
on  the  west  (XT). 

The  "outer  school,"  to  the  north  of  the  convent  area,  con- 
tains a  large  school-room  divided  across  the  middle  by  a 
screen  or  petition,  and  surrounded  by  fomteen  little  rooms, 
termed  i&&  dwellings  of  the  scholarB.  The  head-master's 
house  (WHs  opposite,  built  against  the  side  wall  of  the 
church.  The  two  "hospitia"  or  "guest-houses"  for  tiie 
entertsinment  of  strangera  of  different  degrees  (Xi  X,) 
comprise  a  large  common  chamber  or  refectory  in  tne 
oentre,  surrounded  by  sleeping  uMrtments.  Each  ii  jxro- 
vided  with  its  own  brewhouse  and  bakehouse,  and  that  for 
travellers  of  a  superior  order  has  a  kitchen  and  store-room, 
with  bed-rooms  for  their  servants,  and  stables  for  their 
hones.  There  is  also  an  "  hoepitium"  for  strange  monks, 
abutting  on  the  north  wall  of  the  church  (T). 

Beyond  the  cloister,  at  the  extreme  verge  of  the  con- 
Tent  area  to  the  south,  stands  the  "  factoiy"  (Z),  'contain- 
ing woricshope  for  ahoemakers,  saddleza  (or  shoemakers, 
§dlarn),  cutlers  and  grinders,  trencher-makers,  tannera,  cur- 
riers, fnJleis,  smiths,  and  goldsmiths,  with  their  dwellings 
in  the  rear.  On  this  side  we  alao  find  the  farm-buildinga, 
the  laiga  granary  and  threahing-floor  (a),  milla  (e),  mut- 
house  (cQ.  Facing  the  weat  are  the  staJ>les  M,  ox-sheds 
(/^  goat-stables  (ff),  {nggeries  (A),  sheep-folds  (t;,  together 
with  the  servants' and  labourerr  quarters  (A).  At  the  south- 
east comer  we  find  the  hen  and  duck  house,  and  po&ltiy- 
yard  ^m\,  and  the  dwelling  of  the  keeper  (n).  Hard  by  is 
the  kitchen  garden  {o),  the  beds  beaiins  the  namea  of  the 
vegetables  growing  in  them,  onions,  garUc,  celeiy,  lettucee, 
poppy,  carrots,  cabbagea,  &c.,  eighteen  in  alL  In  the  same 
way  the  physic  garden  presents  the  names  of  .'the  medicinal 
hertw,  and  the  cemetery  (v)  thoee  of  the  trees»  apple,  pear, 
pfam,  quince,  &&,  planted  there. 

It  it  evident^  from  tlus  moat  carious  and  vahiaUe  docu- 


ment, that  15y  the  9th  cantuiy  mmiaatic  eatahuaoiDenls 
had  become  wealthy,  and  had  acquired  considerable  import- 
ance^ and  were  occupying  a  leading  place  in  oducationy 
agriculture,  and  the  industrial  arta.  The  influence  such  an 
institution  would  diffuse  thronx h  a  wide  district  would  be 
no  less  benefidal  than  powerfuL 

The  curious  bird'a  eye  view  «f  Ganterbuiy  CSathedrsl  aud- 
its annexed  conyentual  buildings,  taken  about  1186,  pre- 
aerved  in  the  Cheat  ftdter  in  the  library  of  Trinity  College^ 
Oambridge,  as  elucidated  by  Ftafessor  WiUis  with  such 
admirable  skill  and  accurate  acquaintance  with  the  exirtbg 
remains,^  exhibits  the  plan  of  a  great  Benedictine  monas- 
tery in  the  12th  century,  and  enablee  ua  to  compare  it  with 
that  of  the  9th,  aa  aeen  at  St  GalL  We  see  in  both  the 
same  gen^  principlea  of  arrangement,  which  indeed  be- 
long to  sJl  Bttiedictine  monasteries,  enabling  us  to  deter- 
mine with  pedsion  the  diqpoaitiDn  of  the  various  build- 
ings, when  little  more  than  fragments  of  the  walls  exirt. 
From  some  local  reasons,  however,  the  cloister  and  monastio 
buildix^  are  placed  on  the  norUi,  instead,  as  is  far  more 
commonly  the  caae^  on  the  south  of  tiie  church.  There 
is  also  a  separate  chapterhouse,  whidi  ii  wanting  at 
StOalL 

The  buiUmgi  at  Ouiterboiy,  as  at  St  Gall,  form  separate 
groupa  Thachurch  forma  the  nucleus.  In  immedii^  con- 
tact with  this,  on  the  north  side,  Ee  the  doister  and  the 
group  of  buildingi  devoted  to  the  monastic  lif  a  Outside 
of  theee,  to  the  west  and  east,  are  the  **haSM  and  diamben 
devoted  to  the  exerdse  of  hoepitali^,  with  which  every 
monastery  was  provided,  for  tiie  purpose  of  receiving  aa 
gdests  persons  who  visited  it,  whether  clergy  or  laity,  tra- 
veUers,  pilgrims,  or  paupers."  To  the  north  a  large  open 
court  dividee  the  monastic  from  the  menial  buildings,  in- 
tentionally phkced  as  remote  as  possible  from  the  conven- 
tual buildinga  proper,  the  stables,  granaries,  bem,  bake- 
house, brewhouse,  laundries,  &a,  inhabited  by  the  ky  ser- 
vants of  the  estabhshment  At  the  greatest  possible  distance 
from  the  church,  hcvoDd  the  precinct  of  the  convent,  is 
the  eleemosynary  depertment  The  a/moi»ry  for  the  vdief  of 
the  poor,  with  a  great  hall  annexed,  forms  the  paAper's 


_  most  important  group  of  buildings  is  naturally  that 
devoted  to  monastic  lifa  This  indudes  two  doisters,  the 
great  cloister  surrounded  by  the  buildings  essentially  con- 
nected with  the  daily  life  of  the  monks,— ^he  diurch  to  the 
south,  the  refectory  or  f  rater-house  here  aa  alwaya  on  the 
side  oppodte  to  the  church,  and  farthest  removed  from  it, 
that  no  Bound  or  smell  of  eating  might  penetrate  its  sacred 
precincts,  to  the  east  the  dormitory,  raised  on  a  vaulted 
undercroft,  and  the  chapter-house  adjacent,  and  the  lodg- 
ings of  the  ceUarer  to  the  west  To  this  officer  was  com- 
mitted the  provinon  of  the  monks'  daily  food,  as  wdl  aa 
that  of  the  gnesta  He  was,  therefore,  appropriately  lodged 
in  the  immediate  vidnify  of  the  rafbctory  and  kitchen,  and 
dose  to  the  gnest-halL  A  passage  under  Ihe  docaodtory 
leads  eaatwards  to  the  smaller  or  infirmary  chaster,  appro- 
priated to  the  sick  and  infirm  monks.  Ksstward  of  thia 
cloister  extend  the  hall  and  chapd  of  the  infirmary,  resem- 
bling in-fdrm  and  arrangement  the  nave  and  chancd  of  ao 
aided  church.  Beneath  the  dormitory,  looking  out  into 
the  green  court  or  herbarium,  hee  tiie  "piaalia"  or  "cale- 
factory," the  common  room  of  the  monks.  At  its  north- 
east comer  access  was  giren  from  the  dormitory  to  the 
neeemearimm,  a  portentous  edifice  in  the  form  of  a  Kocman 
hall,  1 46  feet  long  by  20  broad,  containing  fifty-fire  aeats.  It 
waa,  in  common  with  all  such  dficea  in  ancient  monasteries^ 
constructed  with  the  most  careful  regard  to  «^l<MmKtMi—  god 

*  n§  AnMUeHmnA  Bitianf  qT  «•  Omwtnhml  ButkUngi  of  As 
Mmaakrf  qf  CkHH  CkmA  im  OmUtrtmrf,  By  ih»  Ibgf,  Bobait 
Wniia.    PdsAed forth! Kent AxefaMlogiodBoelilx,  IMS. 
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healthy  a  streom  of  water  miming  lihrongh  it  from  end  to 
end.  A  second  emaller  dormitory  mna  from  east  to  west 
for  the  accommodation  of  the  conyentoal  officers,  who  were 
bound  to  sleep  in  the  dormitory.  Close  to  the  refectory, 
but  outside  the  cloisters,  are  the  domestic  offices  connected 
with  it  j  to-  the  north,  the  kitchen,  47  feet  square,  sur- 
mounted by  a  lofty  pyramidal  roof,  and  the  kitchen  court; 
to  the  west,  the  butteries,  pantries,  &c.  The  infirmary  had 
a  small  kitchen  of  its  own.  Opposite  the  refectory  door  in 
the  cloister  are  two  lavatories,  an  invariable  adjunct  to  a 
monastic  dining-hall,  at  which  the  monks  washed  before  and 
after  taking  food 

The  buildings  devoted  to  hospitality  were  divided  into 
three  groups.  The  prior's  group  '*  entered  at  the  south-east 
angle  of  the  green  court,  placed  near  the  most  sacred  part 
of  the  cathedi^  as  befitting  the  distinguished  ecclesiastics  or 
nobility  who  were  assigned  to  him."  The  cellarer's  buildings, 
were  near  the  west  end  of  the  nave,  in  which  ordinary 
visitors  of  the  middle  dass  were  hospitably  entertainej. 
The  inferior  pilgrims  and  paupers  were  relegated  to  the 
north  hall  or  almonry,  just  within  the  gate,  as  far  as  possible 
from  the  other  twa 

Westminster  Abbey  is  another  example  of  a  great  Bene- 
dictine abbey,  identical  in  its  general  arrangements,  so  far  as 
they  can  be  traced,  with  those  described  above.  The  clois- 
ter and  monastic  buildings  lie  to  the  south  side  of  the  church. 
Parallel  to  the  nave,  on  the  south  side  of  the  doister,  was 
the  refectory,  with  its  lavatory  at  the  door.  On  the  eastern 
side  we  find  the  remains  of  the  dormitory,  raised  on  a 
vaulted  substructure,  and  .communicating  with  the  south 
transept  The  chapter-house  opens  out  (rf  the  same  alley 
of  the  cloister.  The  small  doiste?  lies  to  the  south-east  of 
the  larger  doister,  and  still  farther  to  the  east  we  have  the 
remains  of  the  infirmary,  with  the  table  hall,  the  refectory 
of  those  who  were  able  to  leave  their  chambers.  The 
abbofs  house  formed  a  small  court-yard  at  the  west 
entrance,  dose  to  the  inner  gateway.  Considerable  por- 
tions of  this  remain,  induding  the  abbot* s  padour,  cele- 
brated as  **  the  Jerusalem  Cl^ber,"  his  hall,  now  used 
for  the  Westminster  King's  scholars,  and  the  kitchen 
and  butteries  beyond. 

St  Mary's  Ahhtsy,  York,  of  which  the  ground-plan  is 
annexed,  exhibits  the  usual  Benedictine  arrangements.  The 
precincts  are  surrounded  by  a  strong  fortified  wall  on  three 
sides,  the  river  Ouse  being  sufficient  protection  on  the 
fourth  side.  The  entrance  was  by  a  strong  gateway  (U) 
to  the  north.  Close  to  the  entrance  was  a  chapd,  where  is 
now  the  church  of  St  Oki  (W),  in  which  tiie  new  comers  {mid 
their  devotions  immediately  on  tiieir  arri<raL  Near  the 
gate  to  the  south  was  the  guesf  s-hsll  or  hospitium  (T). 
The  buildings  axe  completdy  ruined,  but  enough  remains 
to  enable  us  to  identify  the  grand  cruciform  ^urdi  (A), 
the  cloister-court  with  the  chapter-house  (B),  the  refectory 
(I),  the  kitchen-oouBt  with  its  offices  (K,  O,  0),  and  the 
other  prindpal  apartments.  The  infirmary  has  perished 
completdy. 

Some  Benedictine  houses  display  exceptional  arrange- 
ments, dependent  upon  local  circumstances,  e.^.,  the  dormi- 
tory of  Worcester  runs  from  east  to  west,  from  tiie  west 
walk  of  the  doister,  and  that  of  Durham  is  built  over  Ihe 
west,  instead  of  as  usual,  over  the  east  walk ;  but,  as  a 
genmd  rule,  the  arrangements  deduced  from  the  examples 
described  may  be  regarded  as  invuiable. 

The  history  of  Monastidsm  is  one  of  alternate  periods 
of  decay  and  revival.  With  growth  in  popuhv  esteem 
came  increase  in  material  weaith,  leading  to  hixnry  and 
worldliness.  The  first  religious  ardqur  cooled,  the  strict- 
ness of  the  rule  was  relaxed,  until  by  the  10th  century  the 
decay  of  disdpline  was  so  oompl^  in  IVanee  tha#  the 
meoks  are  eaid  to  have  been  frequently  unacquainted  with 


the  rule  of  St  Benedict,  and  even  ignonnt  that  they  i 
bound  by  any  rule  at  aU.    (Bobertson's  Ckitrek  Sidarpp 
ii  p.  538.)    These  alternations  are  reflectedin  the  mom 
buildings  and  the  arrangements  of  the  establishment. 


St  Mtiy't  Ab1w7,  York  (BenedlctiSe).— ChorUm's  MoDSSlk 
a  oflioM 

p.  OclUra. 

g.  Unoortdto 

K,  Pmms*  m  AtMfB  BoMOfe* 

S.  PMufftt  to  OomiBom  BoMtr 

U.  OrMtO«t«. 
V.  IVKtM's  Lodgv. 
W.ChnieliofStOltr. 
X.  Towar. 
T. 


C  VwUbole  to  do. 

B.  Lllranr  or  SuiluUMllis* 

F.  CAlof  aetorj. 

O.  KeeiMiffy. 

H.  Parlour. 

L  BofoetorT. 

K.  OiMl  Kltebon  «Bd  COSH 

L.  Colltt«ff's  Offlot. 

ILCeDua 

X.  PaHM^toCtoMMb 

The  reformation  of  these  prevalent  abuses  generally  took 
the  form  of  the  establishment  of  new  monastic  otders,  with 
new  and  more  stringent  rules,  requiring  a  modification  of 
the  architectural  arrangements.  One  of  the  earliest  of 
these  reformed  orders  was  the  CIumoc  This  order  took 
its  name  from  the  little  viUage  of  Clugny,  12  miles  N.W. 
of  Macon,  near  whidi,  about  a.d.  9p9,  a  reformed  Bene^* 
dictine  abbey  was  founded  by  William,  Duke  of  Auvergne^ 
under  Bemo,  abbot  of  Beaume.  He  was  succeeded  by 
Odo,  who  is  often  regarded  a^  the  founder  of  the  order. 
The  fame  of  Clugny  spread  far'  and  wide^  Its  rigid  rale 
was  adopted  by  a  vast  number  of  the  old  Benedictine  .ab- 
beys, who  placed  themsdves  in  affiliatic^i  to  the  moUier 
society,  while  new  foundations  sprang  up  in  large  num- 
bers, all  owii^  allegianee  to  the  **  ardbabbot,"  estaUished 
at  Clugny.  ^y  the  end  of  the  12th  century  the  number 
of  monasteries  ftffliia»^  to  Clugny  in  the  vaiiona  ooa]k> 
tries  of  Western  Europe  amounted  to  2000.  The  monai- 
tio  establishment  of  Clugny  was  one  of  the  most  extensive 
and  magnificent  in  France.  We  may  form  some  idea  of 
ita  enormous  dimensbns  from  the  fact  recorded,  that  when, 
AJDp  1245,  Pope  Innocent  IV.,  accompanied  hj  iw^Te 
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cardinals,  a  patriarch,  tliree  archbifihops,  the  two  generals 
of  the  Carthusiaxia  and  Cistercian^,  the  king  (St  Louis), 
sad  three  of  his  sons,  the  queen  mother,  Baldwin,  Count 
of  Flanders  and  Emperor  of  Constantinople,  the  Duke  of 
Burgondy,  and  six  lords,  tinted  the  abbej,  the  whole 
party,  with  their  attendants,  were  lodged  within  the 
monastery  without  disarranging  the  monks,  400  in  num- 
ber. Nearly  the  whole  of  the  abbey  buHdings,  including 
the  magnificent  church,  were  swept  away  at  the  dose  of  the 
Ust  century.  When  the  annexed  ground-plan  wai^  taken, 
shortly  before  its  destruction,  nearly  all  the  monastery,  with 
the  exception  of  the  church,  had  been  rebuilt  The  church, 
the  ground-plan  of  which  bears  a  remarkable  resemblance 
to  that  of  Lincoln  Cathedral,  was  of  Tast  dimensions.  It 
was  656  feet  by  130  feet  wide.  The  nave  was  102  feet, 
and  the  aisles  .60  feet  high.    The  nave  (Q)  had  double 
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Taulted  aisles  on  either  side.  Like  Lincoln,  it  had  an 
eastern  as  well  as  a  western  transept,  each  furnished  with 
^dal  chapels  to  the  east  The  western  transept  was  213 
feet  long,  and  the  easten)  123  feet  The  choir  terminated 
in  a  semicircular  apse  (F),  surrounded  by  five  chapels,  also 
•emicircnlar.  The  western,  entrance  was  approached  by  an 
ante-churchy  or  narthex^B),  itself  an  aisled  church  of  no  mean 
dimensions,  flanked  by  two  towers,  rising  from  a  stately 
flight  of  steps  bearing  a  large  stone  cross.  To  the  south 
ci  the  church  lay  the  cloister-court  (H),  of  immense  sixe, 
placed  much  further  to  the  west  than  is  usually  the  case. 
On  tiie  south  side  of  the  doister  stood  the  refectory  (P),  an 
immense  building,  100  feet  long  and  60  feet  wide,  accommo- 
dating tax,  longitudinal  and  three  transverse  rows  of  tables. 
It  was  adorned  with  the  portents  of  the  chief  benefactors 
Of  the  abbey,  and  with  Scriptural  subjects.  The  end  wall 
displayed  the  Last  Judgment  We  are  unhappily  unable  to 
identify  any  other  of  the  principal  buHdings  (N),  The  abbot's 
residence  (K),  still  partly  standing,  adjoined  the  entrance^ 
The  guest-house  (L)  was  doee  by.    The  bakehouse 


(M),  also  remaining,  is  a  detached  ouuding  of  immense 
siza  The  first  English  house  of  the  Cluoiac  order  was  that 
of  Lewes,  founded  by  the  Earl  of  Warren,  dr.  a.d.  1077. 
Of  this  only  a  few  fragments  of  the  domestic  buildings  exist 
The  best  preserved  Cluniao  houses  in  England  are  Castle 
Acre,  No)rf oik,  and  Wenlock,  in  Shjropshire.  Ground-plans 
of  both  are  given  in  Britten's  Architectural  Antiquities, 
They  show  several  departures  from  the  Benedictine  arrange- 
ment. In  each  the  prior's  house  is  remarkably  perfect 
All  Cluniac  houses  in  England  were  French  colonies,  go- 
verned by  priors  of  that  nation.  They  did  not  secure  their 
independence  nor  become  "  abbeys  "  till  the  reign  of  Henry 
VL  The  Cluniac  revival,  with  all  its  brilliancy,  was  but 
short  lived.  The  celebrity  of  this,  as  of  other  orders, 
worked  its  moral  ruin.  With  their  growth  in  wealth  and 
dignity  the  Cluniac  foundations  became  as  worldly  in  life 
and  as  relaxed  in  discipline  as  their  predecessors,  and  a 
fresh  reform  was  needed.  The  next  great  monastic  re- 
vival, the  Cistercian,  arising  in  the  last  years  of  the  11th 
century,  had  a  wider  diflusion,  and  a  longer  and  more 
honourable  existence.  Owing  its  real  origin,  as  a  distinct 
foundation  of  reformed  Benedictines,  in  the  year  1098, 
to  a  countryman  of  our  own,  Stephen  Harding  (a  native  of 
Dorsetshire,  educated  in  the  monastery  of  Sherborne),  and 
deriving  its  name  from  Citeaux  (Cistercium),  a  desolate 
and  almost  inaccessible  forest  solitude,  on  tne  borders  of 
Champagne  and  Burgundy,  the  rapid  growth  and  wide 
celebrity  of  the  order  is  undoubtedly  to  be  attributed  to 
the  enthusiastic  piety  of  St  Bernard,  abbot  of  the  first  of 
the  inonastic  colonies,  subsequently  sent  forth  in  such  quick 
succession  by  the  first  Cistercian  houses,  the  far-famed 
abbey  of  Clairvaux  (de  Clara  Valle),  a.d.  1116. 

The  rigid  self-abnegation,  which  was  the  ruling  principle 
of  this  reformed  congregation  of  the  Benedictine  order, 
extended  itself  to  the  churches  and  other  buildings  erected 
by  them.  The  characteristic  of  the  Cistercian  abbeys  was 
the  extremest  simplicity  and  a  studied  plainness.  *Only  one 
tower — a  central  one — was  permitted,  and  that  was  to  be  very 
low.  Unnecessary  pinnacles  and  turrets  were  prohibited. 
The  trif  orium  was  omitted.  The  windows  were  to  be  plain 
and  undivided,  and  it  was  forbidden  to  decorate  them  with 
stained  glass.  All  needless  ornament  was  proscribed.  The 
crosses  must  be  of  wood;  the  candlesticks  of  iron.  The 
renunciation  of  the  world  was  to  be  evidenced  in  all  that 
met  the  eye.  The  same  spirit  manifested  itself  in  the 
choice  of  ^e  sites  of  their  monasteries.  The  more  dismal, 
the  more  savage,  the  more  hopeless  a  spot  appeared,  the 
more  did  it  please  their  rigid  mood.  But  thoy  came  not 
merely  as  ascetics,  but  as  improvers.  The  Cistercian 
monasteries  are,  as  a  rule,  found  placed  in  deep  well- 
watered  valleys.  They  always  stand  on  the  border  of  a 
stream;  not  rarely,  as  at  Fountains,  the  buildings  extend 
over  it  These  vsJleys,  now  so  rich  and  productive,  wore  a 
very  different  aspect  when  the  brethren  first  chose  them  as 
the  place  of  their  retirement  Wide  swamps,  deep  mo- 
rasses, tangled  thickets,  wild  impassable  forests,  were  their 
prevailing  features.  The  "  Bright  Valley,"  Clara  Vallis  of 
St  Bernard,  was  known  as  the  "  Valley  of  Wormwood," 
infamous  as  a  den  of  robbers.  **  It  was  a  savage  dreary 
solitude,  so  utterly  barren  that  at  first  Bernard  and  his 
companions  were  reduced  to  live  on  beech  leaves."-— (Mil- 
man's  Lat  Christ,  voL  iii  p.  335.) 

All  Cistercian  monasteries,  unless  the  circumstances  of 
the  locality  forbade  it,  were  arranged  according  to  one  plan. 
The  general  arrangement  and  distribution  of  the  various 
buildings,  which  went  to  make  up  one  of  these  vast  esta- 
blishments, may  be  gathered  from  that  of  St  Bernard's 
own  Abbey  of  Clairvaux,  which  is  here  given. 

It  will  be  observed  that  the  abbey  precincts  are  surrounded 
by  a  strong  wall,  furnished  at   intervals  with  watc^ 
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iowen  and  other  defennre  worb.  The  wall  is  aearlj 
encircled  by  &  stream  of  water,  artificially  diverted  from  the 
small  rivulets  which  flow  through  the  prednctSy  famishing 
the  establishment  with  an  abundant  supply  in  ereiy  part, 
for  the  irrigation  of  the  gardens  and  orchiods,  the  sanitary 
requirements  of  the  brotiierhood,  and  for  the  use  of  the 
offices  fmd  workshops.  The  precincts  are'  divided  across 
the  centre  by  a  wsdl,  running  &om  K.  to  S.,  into  an 
outer  and  inner  ward, — ^the  former  containing  the  mAti^yl^ 
the  latter  the  monastic  buildings.  The  precincts  are 
entered  by  a  gateway  (P^  at  the  extreme  western  ez- 
^i^o^^y  giving  admission  to  the  lower  ward.  Here  the 
bams,  granaries,  stables,  shambles,  workshops,  and  work- 
aien's  lodgings  were  placed,  without  any  -regard  to  sym- 
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metiy,  conyenienoe  being  the  ^nly  consideration.  Ad- 
vancing eastwards,  we  have  before  us  the  wall  separatftig 
the  outer  and  inner  ward,  and  the  gatehouse  (D)  affording 
communication  between  tiie  two.  On  passing  through  the 
gateway,  the  outer  court  of  the  inner  ward  was  entered, 
with  the  western  facade  of  the  monastic  church  in  front 
Immediately  on  the  right  of  entrance  was  the  abbofs 
house  (Q),  in  dose  proximity  to  the  guest-house  (F).  On 
the  other  side  of  the  court  were  the  stables,  for  the  acconmio- 
dation  of  the  horses  of  the  guests  and  their  attendants  (Hi 
The  ohurch  oocupied  a  central  position.  To  the  south 
were  the  great  cloister  Ul),  surrounded  by  the  chief  monas- 
tio  buildings,  and  furtner  to  the  east  the  smaller  doiater, 
•peaing  out  of  which  were  the  infirmary,  noyices*  lodgings, 
and  quarters  for  the  aged  monks.  Btill  further  to  the  east, 
diyidisd  from  the  monastic  buildingii  by  a  wall,  were  the 
'fiigefcable  gardens  and  orchards,  and  tank  for  fish.    The 


large  fish-ponds,  an  indispeoBaUe  a4iQnct  to  any  eodesias- 
tical  foundation,  on  the  formation  of  whidi  the  monks 
layished  extreme  care  and  pains,  and  which  often  remain 
as  almost  the  only  yirible  traces  ci  these  yast  establish- 
ments, were  placed  outside  the  abbey  walls. 

The  Plan  No.  2  furnishes  the  Ichnogn^y  of  the  di»> 
tinctly  monastie  buildings  on  a  larger  scde.  The  usually 
unyaiying  arrangement  of  the  Cis^xaan  houses  allows  us 
to  accept  this  as  a  type  of  the  monasteries  of  this  order. 
The  church  (A)  is  tiie  chief,  feature.  It  consists  of  a  yast 
naye  of  deyen  bays,  entered  by  a  narthex,  with  a  transept 
and  short  apsidal  choir.  (Itmayberemarkedthat  theeastem 
limb  in  all  unaltered  C^tercian  churches  is  remarkably 
shorty  and  usually  square.)    To  the  east  of  each  limb  of 
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the  transept  are  two  square  chapels,  diyided  according  to 
Cistercian  rule  by  solid  walls.  Nine  radiating  chapds, 
similarly  diyided,  surround  the  ^se.  The  stalls  of  the 
monks,  forming  the  ritual  choir,  oc^py  the  four  eastern 
bays  of  the  naye.  There  was  a  second  range  of  stalls  in 
the  extreme  western  bays  of  the  naye  for  ^^frairta  converaiy 
or  lay  brothers.  To  the  south  of  the  church,  so  as  to 
secure  as  much  sun  as  possible,  the  doister  was  iny&riably 
placed,  except  when  load  reas<ftis  forbade  it  Round  the 
doister  (B)  were  ranged  the  buildings  connected  with  the 
monks'  daily  life.  The  chapter-house  (C)  always  opened 
out  of  the  east  walk  of  the  doister  in  a  line  with  the 
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south  transept     In  Cistercian  lionses  this  was  quadran- 
golar,  and  was  divided  hj  pillars  and  arches  into  two  or 
three  aisles.     Between  it  and  the  transept  we  find  the 
fticristy  (X)»  and  a  small  book  room  (T),  ctrmarioiMm^ 
where  the  horothers  deposited  the  Tolomes  borrowed  from 
the  library.     On  the  other  side  of  the  chapter-house,  to 
the  south,  is  a  passage  (D)  communicating  with  the  courts 
and  builduigs  beyond.     Iliis  was  sometimes  known  as  the 
parioWf  coUog[ui%  hctu,  the  monks  haying  the  privilege  of 
oonyersation  here.     Here  also,  when  dudpline  beoune 
relaxed,  traders,  who  had  the  liberty  of  admission,  were 
allowed  to  display  their  goods.     Beyond  this  we  often  find 
the   calefaetorium   or  day-room — an   apartment  warmed 
by  flues  beneath  the  pavement,  where  the  brethren,  half- 
frozen  during  the  night  offices,  betook  themselves  after  the 
conclusion  (2  lauds,  to  gain  a  little  warmth,  grease  their 
sandals,  and  get  themselves  ready  for  the  work  of  the  day. 
In  the  plan  before  Us  this  apartment  (E)  opens  irom  the 
south  cloister  walk,  adjoining  the  refectory.     The  place 
usually  assigned  to  it  is  occupied  by  the  vaulted  substruc- 
ture of  the  dormitory  (Z).     The  dormiiory^  as  a  rule,  was 
placed  on  the  east  side  of  the  cloister,  running  over  the 
calefactory  and  chapter-howe,  and  joined  the  south  transept, 
where  a  flight  of  steps  admitted  the  brethren  into  the 
church  for  nocturnal  services.     Opening  out  of  the  dor- 
mitory was  always  the  necesaarium,  planned  with  the 
greatest  regard  to  health  and  cleanliness,  a  water-course 
Invariably  running  from  end  to  end.     The  refectory  opens 
out  of  the  south  doister  at  (Q),   The  position  of  the  refec- 
tory is  usually  a  marked  pomt  of  difference  between  Bene- 
dictine and  Cistercian  abbeys.     In  the  former,  as  at  Can- 
terbury, the  refectory  ran  east  and  west  parallel  to  {he  nave^ 
o^  the  church,  on  the  sicU  of  the  cloister  farthest  removeii^ 
from  it     In  ike  Cistercian  monasteries,  to  keep  tlie  noise 
and  sound  of  dinner  still  further  away  from  the  sacrkl 
building,  the  refectory  was  built  north  and  south,  at  right 
angles  to  the  axis  of  the  church.     It  was  often  divided, 
sometimes  into  two,  sometimes,  as  here,  into  three  aisles. 
Outside  the  refectory  door,  in  the  cloister,  was  the  lavatory, 
where  tiie  monks  washed  their  hands  at  dinner  timcL    The 
buildings  belonging  to  the  material  life  of  the  monks  lay 
near  the  refectory,  as  far  as  possible  from  the  churdi,  .to 
the  S.W.     With  a  distinct  entrance  from  the  outer  court 
was  the  kitchen  court  (F),  with  its  buttery,  scullery,  and 
larder,  and  the  important  a4junct  of  a  stream  of  running 
water.     Further  to  the  west,  projecting  beyond  the  line  of 
the  west  front  of  the  church,  were  vast  vaulted  apartments 
(SS),  serving  as  cellars  and  storehouses,  above  which  was  the 
dormitory  of  the  comern.     Detached  from  these,  an4  sepa^ 
rated  entirely  from  the  monastic  buildings,  were  various 
workshops,  which  convenience  required  to  be  banished  to 
the  outer  precincts,  a  saw-mill  and  oil-mill  (UU)  turned 
by  water,  and  a  currier's  shop  (Y),  where  the  sandals  and 
leathern  girdles  of  the  monks  were  made  and  repaired. 

Returning  to  the  cloister,  a  vaulted  passage  admitted  to 
the  small  cloister  (I),  opening  from  the  north  side  of  which 
were  eight  small  ceUs,  assigned  to  the  scribes  employed  in 
copying  works  for  the  Ubrary,  whidi  was  placed  in  the 
npper  story,  accessible  by  a  turret  staircase.  To  the 
south  of  the  small  cloister  a  long  hall  will  be  noticed. 
This  was  a  lecture-hall,  or  rather  a  hall  for  the  religious 
disputations  cnstomary  among  t^  Cistercians.  From  this 
cloister  opened'  the  infirmary  (£),  with  its  hall,  chapel, 
cells,  blood-letting  house,  and  other  dependencies.  At  the 
eastern  verge  of  the  vast  group  of  buildings  we  find  the 
nanee^  lodginge  (L),  with  a  third  cloister  near  the 
novices^  quarters  and  the  original  guest-house  (M).  De- 
tached from  the  great  mass  of  the  monastic  edifices  was 
the  otignial  abbot's  house  (Nl  with  its  dining-hall  CF). 
CUtrnlj  acyoiQing  to  this,  so  that  the  eye  of  the  father  id 


the  whole  establishment  should  be  oonstantly.cfy«r  those 
who  stood  the  most  in  need  of  his  watchful  care,— those 
who  were  training  for  the  monastic  life,  and  those  who  had 
worn  themselves  out  in  its  duties, — ^was  a  fourth  cloister 
^O),  with  annexed  buildirgs,  devoted  to  the  aged  and 
mfirm  members  of  the  establishment  The  oemeteiy,  the 
last  resting-place  of  the  brethren,  by  to  the  north  side  of 
the  nave  of  the  church  (H). 

It  will  be  seen  that  the  arrangement  of  a  Cistercian 
monastery  was  in  accordance  with  a  dearly-defined  system, 
and  admirably  adapted  to  its  purpose. 

The  base  court  nearest  to  the  outer  wall  contained  the 
buildings  bdonging  to  the  functions  of  the  body  as  agri- 
culturalists and  employers  of  labour.  Advancing  into  the 
inner  court,  the  buildings  devoted  to  hospitality  are  found 
dose  to  the  entrance;  while  those  connected  with  the 
supply  of  the  material  wants  of  the  brethren, — ^the  kitchen, 
cellars,  Ac,— form  anoourt  of  themsdves  outside  the  doister, 
and  quite  detached  from  the  church.  The  church,  refec- 
tory, dormitory,  and  other  buildings  bdonging  to  the 
professional  life  of  the  brethren,  surrotmd  the  great 
doistsr.  The  small  doister  beyond,  with  its  scribes' 
cells,  library,  hall  for  disputations,  &a,  is  the  centre  of  the 
literary  life  of  the  community.  The  requirements  of  sick- 
ness and  old  age  are  carefully  provided  for  in  the  infirmary 
doister,  and  tl^t  for  the  aged  and  infirm  members  of  the 
establishment  The  same  group  contains  the  qi^arters  of 
the  novices. 

This  stereotyped  arrangement  is  further  illustrated  by 
the  accompanying  bird's  eye  view  of  the  mother  establish' 
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dltects  troYetlPTB  to  the  gate  of  the  masaalUry,  reached  by 
an  ayenue  of  trees.  On  one  side  of  the  eate-hooee  (B) 
is  a  long  building  (C),  probably  thei  abnoniy,  with  a 
dormitory  above  for  the  lower  class  of  imests.  On  the  other 
side  is  a  chapel  (D).  As  soon  as  the  porter  heard  a  stranger 
knock  at  the  gate,  he  rose,  saying,  Deo  gratiaa,  the  oppor- 
tunity for  the  exercise  of  hospitality  being  regarded  as  a 
cause  for  thankfulness.  On  opening  the  door  he  welcomed 
the  new  arrival  with  a  blessing — Benedieits.  He  fell  on 
his  knees  before  him,  and  then  went  to  inform  the  abbot 
However  important  the  abbofs  occupations  might  be,  he 
at  once  hastened  to  receive  him  whom  heaven  had  sent 
He  also  threw  himself  at  his  guesf  s  feet,  and  conducted 
him  to  the  chapel  (D)  purposely  built  dose  to  the  gate. 
After  a  short  prayer,  tiie  abbot  committed  the  guest  to 
the  care  of  the  brother  hospitaller,  whose  duty  it  was  to 
provide  for  his  wants,  and  conduct  the  beast  on  which  he 
might  be  riding  to  the  stable  (F),  built  adjacent  to  the 
inner  gate-house  ^E).  This  inner  gats  conducted  inU 
the  base  court  ^T),  round. which  were  placed  the  bams, 
stables,  cow-sheas,  Ac.  On  the  eastern  side  stood  the 
dormitory  of  the  lay  brothers,  jVo^e*  converti  (G),  detached 
from  the  cloister,  with  cellars  and  storehouses  below.  At 
(H),  also  outside  the  monastic  buildings  proper,  was  the 
abbof  s  house,  and  annexed  to  it  the  guest-house.  For 
these  buildings  there  was  a  separate  door  of  entrance  into 
the  church  (S).  The  large  cloister,  with  its  surrounding 
arcades,  is  seen  at  Y.  On  the  south  end  projects  the 
refectory  (K),  with  its  kitchen  at  (I),  accessible  from  the 
base  court  The  long  gabled  buildmg  on  the  east  side  of 
the  doister  contained  on  the  ground  floor  the  diapter- 
house  and  calefactory,  with  the  monks'  dormitoty  above 
(M),  communicating  with  the  south  transept  of  the  church. 
At  (L)  was  the  staircase  to  the  dormitory.  The  small 
cloister  is  at  (W),  where  were  the  caroU  or  cells  of  the  scribes, 
with  the  library  (P)  over,  reached  by  a  turret  staiitase. 
At  (R)  we  see  a  portion  of  the  infirmary.  The  whole  pre- 
cinct is  surrotmd^  by  a  strong  buttressed  wall  (KXX), 
pierced  with  arches,  through  which  streams  of  water  are 
introduced.  It  will  be  noticed  that  the  choir  of  the  church 
is  shorty  and  has  a  square  end  instead  of  the  usual  apse. 
The  tower,  in  accordance  with  the  Cistercian  rule,  is  veiy 
lew.  The  windows  throughout  accord  with  the  studied 
simplidty  of  the  order. 

The  ^gliah  Cistercian  houses,  of  which  there  are  such 
extensive  and  beautiful  remains  at  Fountains,  Rievaulx, 
Kiikstall,  Tintem,  Netley,  &c,  were  mainly  arranged  after 
the  same  plan,  with  slight  local  variations.  As  an  example, 
we  give  the  groimd-plui  of  KirkstaU  Abbey,  which  ii  one 
of  &e  best  preserved  and  least  altered.  Ilie  church  here 
is  of  the  Cistercian  type,  with  a  short  chancd  of  two 
squares,  and  transepts  with  three  eastward  chapels  to  each, 
divided  by  solid  walls  (2  2  2).  The  whole  is  of  the  most 
studied  plainness.  The  windows  are  unomamented,  and 
the  nave  has  no  triforium.  The  cloister  to  the  souUi  (4) 
occupies  the  whole  length  of  the  nave.  On  the  east  sule 
stands  the  two-aisled  chapter  house  (6),  between  which  and 
the  south  transept  is  a  small  sacristy  (3),  and  on  the  other 
side  two  small  apartments,  one  of  which  was  probably 
the  parlour  (6).  Beyond  this  stretches  southward  the 
calefiictory  or  day-room  of  the  monks  (14).  Above  this 
whole  range  of  building  runs  the  monks'  dormitory,  opening 
by  stairs  into  the  south  transept  of  the  church.  At  the 
other  end  were  the  necessaries.  On  the  south  side  of  the 
doister  we  have  the  remains  of  the  old  refectory  (11), 
running,  as  in  Benedictine  houses,  from  east  to  west,  and 
the  new  refectoiy  (12),  which,  with  the  increase  tif  the 
inmates  of  the  house,  superseded  it,  stretching,  as  iz  usual 
in  Cistercian  houses,  from  north  to  south.  Ac^acent  to 
this  apartment  are  the  remains  of  the  kitohex^  pantry,  and 


buttery.  The  arches  of  the  lavatory  are  to  be  seen  near 
the  reiectory  entrance.  The  western  side  of  the  doister 
is,  as  usual,  occupied  by  vaidted  cellars,  supporting  on  the 
upper  story  the  dormitory  of  the  lay  brothers  (8).  Ex- 
tending from  the  south-east  angle  of  the  main  group  of 
buildings  are  the  walk  and  foundations  of  a  secondary 
group  of  considerable  extent  These  have  been  identified 
dther  with  the  ho^tium  or  with  the  abbot's  house,  but 
they  occupy  the  podtion  in  which  the  infirmary  is  more 
usually  fotmd.  ThQ  hall  was  a  very  spadous  apartment, 
measuring  83  feet  in  length  by  48  foet  9  inches  in  breadth 
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and  was  divided  by  two  rows  of  columns.  The  fish-ponds 
lay  between  the  monastery  and  the  river  to  the  south.  The 
abbey  mill  was  dtuated  about  80  yards  to  the  north-west 
The  mill-pool  may  be  distinctly  traced,  together  with  the 
gowt  or  znill  stream. 

Fountains  Abbey,  first  founded  A.D.  1132,  deserves 
special  notice,  as  one  of  the  largest  and  best  preserved 
Cistercian  houses  in  England.  But  the  earlier  buildings 
recdved  condderable  additions  and  alterations  in  the  later 
period  of  the  order,  causing  deviations  from  the  strict 
Cistercian  t3rpe.  The  •church  stands  a  short  distance  to 
the  north  of  the  river  Skell,  the  buildings  of  the  abbey 
stretching  down  to  and  even  across  the  stream.  We  have 
the  doister  (H)  to  the  south,  with  the  three-aisled  chapter- 
house (I)  ana  <»lefactory  HL)  opening  from  its  eastern  walk, 
and  the  refectory  (S),  with  the  kitchen  (Q)  and  buttery  (T) 
attached,  at  right  angles  to  its  southern  walk.  F&iallel 
with  the  western  walk  is  an  immense  vaulted  substructure 
(U),  incorrectly  styled  the  doisters,  serving  as  cellars  and 
store-rooms,  and  supporting  the  dormitory  of  the  connerri 
above.    This  building  extended  across  tne  river.    At  it^ 
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S.W.  oomer  wen  the  nftoeiwMiee  (V),  also  boilt,  aausna], 
above  the  swiftly  flowing  stream.  The  monks'  dormitoiy 
was  in  its  nsnal  position  above  tlie  okapter-lioaeey  to  tlM 
Bovftli  of  the  ttBOsept  As  pecnliazities  of  arrangement 
maj  be  noticed  the  position  of  thb  kitchen  (Q),  betfveen  the 
refectory  and.  cale&ctoiy,  and  of  the  infirmaiy  (W)  (unless 
ihero  IS  some  error  in  its  designation)  above  the  river  to 
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tiiew«rt>a4JoimngtheguestJioases(XX).  Wemayalsocall 
attention  to  the  greatly  lengthened  choir,  commenced  by 
Abbot  JRahn  of  Ywk,  1203-1211,  and  carried  on  by  his 
Wf  tenninating^  lika  Dnrham  Cathedral,  in  an 


eastern  transept,  the  work  of  Abbot  John  of  Kent,  1220- 
1247,  and  to  &e  tower  (D),  added  not  long  before  the  dis- 
solntion  by  Abbot  Hul^,  1494-1526,  in  a  very  nnnsual 
position  at  the  northern  end  of  the  north  trans^  The 
abbof  8  house,  the  largest  and  most  remaricable  example  of 
this  class  of  buildings  in  the  kingdom,  stands  south  to 
the  east  of  the  church  and  cloister,  from  which  it  is  divided 
by  the  kitchen  court(K),  surrounded  by  the  ordinary  domestic 
offices.  A  considerable  portion  of  this  house  was  erected 
on  arches  over  the  SkelL  The  sise  and  character  of  this 
house,  probably,  at  the  time  of  its  erection,  the  most 
spacious  house  of  a  subject  in  the  kingdom,  not  a  castle, 
bespeaks  the  wide  departure  of  the  Cistercian  order  from 
the  stem  simplicity  of  the  original  foundation.  The  hall 
(2)  was  one  of  the  most  spacious  and  magnificent  apart- 
ments in  medieval  times,  measuring  170  feet  by  70  feet 
Like  the  hall  in  the  castle  at  Winchester,  and  Westminster 
HaU,  as  originally  buil^  it  was  divided  by  18  pillars  and 
arches,  with  3  aisles.  Among  other  apartments,  for  the 
designation  of  which  we  must  refer  to  the  ground-plan, 
was  a  domestic  oratory  or  chapel,  46}  feet  by  23  feet,  and 
a  kitchen  (7),  50  feet  by  38  feet  The  #hole  arrangements 
and  character  of  the  bmlding  bespeak  the  rich  and  powerful 
feudal  lord,  not  the  humble  father  of  a  body  of  hard- 
working brethren,  bound  by  vows  to  a  life  of  poverty  and 
self-denying  toU  Jn  the  words  of  Dean  Milman,  ''the 
superior,  once  a  man  bowed  to  the  earth  with  humility, 
care-worn,  pale,  em^Msiated,  with  a  coarse  habit  bound 
with  a  cord,  wiUi  naked  feet,  had  become  an  abbot  on  his 
curvetting  palfrey,  in  rich  attire,  with  his  silver  cross  before 
him,  travelling  to  take  his  place  amid  the  lordliest  of  the 
realm."— ^Zot  CkrisL,  vol  iii  p.  330.) 

The  buildings  of  the  Aiuitn  Canons  or  Black  Canons 
(w>  called  from  the  colour  of  tiieir  habit)  present  few 
oistmctive  peculiarities.  This  order  had  its  first  seat  in 
England  *at  Colchester,  where  a  house  for  Austin  Canons 
was  founded  about  a.d.  1105,  and  it  very  soon  spread 
widely.  As  an  order  of  regular'  clergy,  holding  a  middle 
position  between  monks  and  secular  canons,  almost  resem- 
bling a  ccmimunity  of  pariah'  priests  living  under  rule, 
they  adopted  naves  of  great  length  to  accommodate  large 
oongr^tiona.  The  choir  is  usually  long,  and  is  some- 
times, as  at  Llanthony  and  Christ  Church  (Twynham), 
shut  off  from  the  aisles,  or,  as  at  Bolton,  Kirkham,  dec.,  is 
destitute  of  aisles  altogether.  The  nave  in  the  northern 
houses,  not  unfrequently,  had  only  a  north  aisle,  as  at 
Bdton,  Brinkbum,  and  Lanercost  The  arrangement  of 
the  monastic  buildings  followed  the  ordinary  type.  The 
prior's  lodge  was  almost  invariably  attached-  to  the  S.W. 
angle  of  tiie  nave.  The  annexed  plan  of  the  Abbey  of 
St  Augustine's  at  Bristol,  now  the  cathedral  church  of 
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that  city,  bIiows  tno  arrangement  of  the  btuldings,  which 
departs  very  little  from  the  ordinary  Benedictine  tyjje. 
The  Austin  Canons'  honse  at  Thornton,  in  Lincolnshire^  is 
remarkable  for  the  size  and  magnificence  of  its  gate-honse, 
the  upper  floors  of  which  formed  the  gaest-house  of  the 
establishment,  and  for  possessing  an  octagonal  chapter- 
house of  Decorated  date. 

The  Premonstratennan  regular  canons,  or  White  Canons, 
had  as  many  as  35  honsea  in  England,  of  which  the  most 
perfect  remaining  are  those  of  Easby,  Yorkshire,  and 
Bayham,  Sussex.  The  head  house  of  the  order  in  England 
was  Welbeck.  This  order  tTas  a  reformed  branch  of  the 
Austin  canons,  founded,  jld.  1119,  by  Norbert  (bom  at 
Xanten,  on  the  Lower  Rhine,  c  1080)  at  Frdmontr^,  a 
secluded  marshy  yalley  in  the  forest  of  Coucy,  in  the 
diocese  of  Laon.  The  order  spread  widely.  Even  in  the 
founder's  lifetime  it  possessed  houses  in  Syria  and  Pales- 
tine. It  long  maintained  its  rigid  austerity,  till  in  the 
course  of  years  wealth  impaired  its  disciplhie,  and  its 
members  sank  into  indolence  and  luzury.  The  Premon*^ 
stratensians  were  brought  to  England  ^i^ortly  after  a.d. 
IHO,  and  were  first  settled  at  Newhouse,  in  Lincolnshire, 
near  the  Humber.  The  ground-plan  <^  Easby  Abbey, 
owing  to  its  situation  on  Sie  edge  of  the  steeply-sloping 
banks  of  a  riTer,  is  singularly  irregular.  The  cloister  is 
duly  placed  on  the  south  side  of  the  church,  and  the 
chief  buildings  occupy  their  usual  positions  round  it 
But  the  cloister  garth,  as  at  Chichester,  is  not  rectangu- 
lar, and  all  the  surrounding  buildings  are  thus  made  to 
rwl  in  a  yeiy  awkward  fashion.  The  church  follows 
plan  adopted  by  the  Austin  canons  in  their  northern 
abbeys,  and  has  oidy  one  aisle  to  the  nave — that  to  the 
north;  while  the  choir  is  long,  narrow,  and  aisleless. 
Each  transept  has  an  aisle  to  the  east,  forming  three 
cliapels. 

The  church  at  Bayham  was  destitute  of  aisle  either  to 
nave  or  choir.  The  latter  terminated  in  a  three-sided  apse. 
This  church  is  remarkable  for  its  exceeding  narrowness  in 
proportion  to  its  leng;th.  Extending  in  longitudinal  dimen- 
sions 257  feet,  it  is  not  more  than  25  feet  broad.  To 
adopt  the  words  of  Mr  Beresford  Hope — ''  Stem  Premon- 
stratensian  canons  wanted  no  congregations,  and  cared 
for  no  processions ;  therefore  they  built  their  dmrch  like  a 
long  room." 

The  Carthuaian  order,  on  its  establishment  by  St  Bruno, 
about  A.D.  1084,  developed  a  greatly  modified  form  and 
arrangement  of  a  monastic  institution.  The  principle  of 
this  order,  which  combined  the  ccenobitio  with  the  solitary 
life,  demanded  the  erection  of  buildings  on  a  noyel  plan. 
Ihis  plan,  which  was  first  adopted  by  St  Bruno  and  his 
twelve  companions  at  the  original  institution  at  Chartreux, 
near  Qrenoble,  was  maintained  in  all  the  Carthusian 
establishments  throughout  Europe,  even  after  the  ascetic 
severity  of  the  order  had  been  to  some  extent  relaxed,  and 
the  primitive  simplicity  of  their  buildings  had  been  ex- 
changed for  the  magnificence  of  decoration  which  charac- 
terises such  foundations  as  the  Cerio9a$  of  Favia  and 
Florence.  According  to  the  role  of  St  Bruno,  all  the 
members  of  a  Carthusian  brotherhood  lived  in  the  most 
absolute  solitude  and  silence.  Each  occupied  a  small 
detached  cottage,  standing  by  itself  in  a  small  garden 
surrounded  by  high  walls  and  connected  by  a  common 
corridor  orxloister.  Li  these  cottages  or  ceUs  a  Carthusian 
monk  passed  his  time  in  the  strictest  asceticism,  only 
leaving  his  solitary  dwelling  to  attend  the  services  of  the 
Church,  except  on  certain  days  when  the  brotherhood 
assembled  in  the  refectory. 

The  peculiarity  of  the  arrapgements  of  a  Carthusian 
monastery,  or  eharier-^oute,  as  it  was  called  in  England, 
trom  a  cortuption  of  the  Fronchxharfrem,  is  exhibited  in 


the  plan  of  that  of  Clermont,  from  YioUot  le  Due  The 
whole  establishment  is  surrounded  with  a  wall,  furnished 
at  intervals  with  watch  towers  (B).  Th^  enclosure  is 
divided  into  two  courts,  of  which  the  eastern  court,  snr* 
rounded  by  a  cloister,  from  which  the  cottages  of  the 
monks  (I)  open,  is  much  the  larger.    The  two  courts  are 
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divided  by  the  main  buildings  of  the  monastery,  including 
the  church,  the  sanctuary  (A),  divided  from  (B),  the  monks' 
choir,  by  a  screen  with  two  altars,  the  smaller  cloister  to 
the  south  (B)  surrounded  l^.  the  chapter-house  (E),  the 
refectory  (a) — these  buildings  occupying  their  normal- 
position— and  the  chapel  of  Pontgibaud  (K).  The  kitchen 
with  its  offices  (V)  lies  behind  the  reiectory,  accessible 
from  the  outer  court  wiUiout  entering  the  doister.  To 
the  north  of  the  church,  beyond  the  sacristy  (L),  and  the 
side  chapels  (M^,  we  find  the  cell  of  the  sub-prior  (a);  with 
its  garden.  Tne  lodgings  of  the  prior  (Q)  occupy  the 
centre  of  the  outer  court,  immediately  in  front  of  the  west 
door  of  the  church,  and  face  the  gateway  of  the  conventjfO^ 
A  snuJl  raised  court  with  a  f otmtain  (C)  is  before  it  This 
outer « court  also  contains  the  guest^hambers  (P),  the 
stables,  and  lodgings  of  the  by  brothers  (N),  the  bams 
and  granaries  (Q),  the  dovecot  (H),  and  the  bakehouse  (T). 
At  (Z)  is  the  prison.  (Li  this  outer  court,  in  all  the  earlier 
foundations,  as  at  Witham,  there  was  a  smaller  church  in 
addition  to  the  larger  church  of  the  monks.)  The  outer  and 
inner  court  are  connected  by  a  long  passage  (F),  wide 
enough  to  admit  a  cart  laden  with  wood  to  supply  the 
cells  of  the  brethren  wiUi  fuel  The  number  of  cdls  sur- 
rounding the  great  cloister  is  18.  They  are*  all  arranged 
on  a  umform  plan.  Each  little  dwelling  contains  three 
rooms  :  a  sitting-room  (C^,  warmed  with  a  stove  in  winter; 
a  sleeping-room  (D),  furnished  with  a  bed,  a  table,  a  bench, 
and  a  bookcase;  and  a  closet  (E).  Between  the  cell  and 
the  doiBter  gallery  (A)  Ib  a  passi^  or  coiridor  (B),  cnttins 
off  the  inmate  of  the  cell  from  all  sound  or  movement 
which  might  interrosfc  his  meditationB.    The  superior  had 
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freeaooeoB  to  this  oorridor,  and  thrcmgli  open  niches  was  able 
to  inspect  t]ie  garden  withont  being  seen.  At  (I)  is  the 
batch  or  tun-table,  in  which  the  daily  allowance  of  food  was 
deposited  by  a  brother  appointed  for  that  purpose,  afford- 
ing no'view  either  inwards  or  outwards.    (H)  is  the  garden, 
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coltmied  by  the  occupant  of  the  ceH  At  (K)  is  the 
wood'housa  (F)  iz  a  covered  walk,  with  the  necessaiy  at 
the  end.  These  arrangements  are  found  with  scarcely  any 
variation  in.  all  the  charter-houses  of  Western  Europe. 
The  Yoikahire  Charter-house  of  Mount  Grace,  founded  by 
Thomas  HoUaad  the  yoTmg  Duke  of  Surrey,  nephew  of 
Richard  IL,  and  Marshal  of  England,  during  the  revival 
of  the  popularity  of  the  order,  about  A.D.  1397,  is  the  most 
perfect  and  best  preserved  English  example.  It  is  charac- 
terised by  all  the  simplicity  of  the  order.  The  church  is  a 
modest  building,  long,  narrow,  and  aialeless.  Within  the 
wall  of  enclosure  are  two  courts.  The  smaller  of  the  two, 
the  south,  presents  the  usual  arrangement  of  church,  refec- 
tory, &C.,  opening  out  of  a  cloister.  The  buildings  are 
plain  and  soUd.  The  northern  court  contains  the  ceUs,  14 
in  number.  It  is  surrounded  by  a  double  stone  wall,  the 
two  walls  being  about  30  feet  or  40  feet  apart  Between 
these,  each  in  its  own  garden,  stfl^d  the  cells ;  low-built 
twostoried  cottages,  of  two  or  three  roouis  on  the  ground- 
floor,  lighted  wiUi  a  larger  and  a  smaller  window  to  the 
aide,  and  provided  with  a  doorway  to  the  court,  and 'one  at 
the  back,  opposite  to  one  in  the  outer  wall,  through  which 
the  monk  may  have  conveyed  the  sweepings  of  his  cell  and 
the  refuse  of  his  garden  to  the '' eremus"  b^ond.  By  the 
side  of  the  door  to  the  court  is  a  little  hatch,  through  which 
the  daily  pittance  of  food  was  supplied,  so  contrived  by 
turning  at  an  angle  in  the  wall  that  no  one  could  either 
look  in  or  look  but  A  veiy  perfect  example  of  this  hatch 
— an  arrangement  beioinng  to  all  CSarthusian  houses-^ 
exists  at  Muaflores,  near  Burgos,  which  remains  nearly  as 
it  was  completed  in  1480. 

There  were  only  nine  Carthusian  houses  in  England. 
The  earliest  was  that  at  Witham  in  Somersetshire,  founded 
by  Henry  IL,  by  whom  the  order  was  first  brou^t  into 
l^ghmd.  The  wealthiest  and  jnost  magnificent  was  that 
of  Sbene  or  Bichmond  in  Surrey,  founded  by  Heniy  Y. 
about  AJO.  1414.  The  dimensions  of  the  buildings  at 
Sheneiare  stated  to  have  been  remarkably  large.  The 
great  court  measured  300  feet  by  250  feet ;  the  cloisters 
were  a  square  of  500  feet ;  the  hall  was  110  feet  in  length 
bj  60  feet  in  breadth,  llie  most  celebrated  historically  is 
theCbarter-honseof  London,  founded  by  Sir  Walter  Manny 
A.P.  1371,  the  name  of  which  is  preserved  by  the  famous 


public  sdmol  established  on  the  dte  by  Thomas  Button 
A.D.  1611. 

An  artide  on  monastic  arrangements  would  be  incom- 
plete without  some  account  of  the  convents  of  the  Mendi- 
cant or  Preaching  Friars,  including  the  Black  Friars  or 
Dominicans,  the  Qrey  or  Fianciscans,  the  White  or  Carmel- 
ites, the  Eremite  or  Austin  Friars.  Those  orders  arose  at 
the  beginning  of  the  13th  century,  when  the  Bimedifltinesy 
together  with  their  various  reformed  branches^  iiad  termi- 
nated their  active  mission,  and  Christian  Eurofte  was  ready 
for  a  new  religious  revivaL  Planting  themselves,  as  a  role, 
in  laige  towns,  and  by  preference  in  the  poorest  and  most 
densely  populated  districts,  the  Preaching  Friars  were 
obliged  to  adapt  their  buildings  to  the  requirements  of  the 
site.  Begularity  of  arrangement,  therefore,  was  not  pos* 
sible,  even  if  they  had  studied  it  Their  churches,  built 
for  the  reception  of  laige  congregations  of  hearers  rather 
than  worshippers,  form  a  class  by  themselves,  totally  unlike 
those  of  the  elder  orders  in  ground-plan  and  character. 
They  were  usually  long  paralldograms  unbroken  by  tran- 
septs. The  nave  very  usually  consisted  of  two  equal  bodies^ 
one  containing  the  stalls  of  the  brotherhood,  the  other  left 
entirely  free  for  the  congregation.  The  constructional 
choir  is  often  wanting,  the  whole  church  forming  one  unin- 
terrupted structure,  with  a  continuous  range  of  windowal 
The  east  end  was  usually  square,  but  the  Friars  Church  at 
Wincholsea  had  a  polygonal  apse.  We  not  unf requently 
find  a  single  transept,  sometimes  of  great  size,  rivalling  or 
exceeding  the  nave.  This  arrangement  is  frequent  in 
Ireland,  where  the  numerous  small  friaries  afford  admirable 
exemplifications  of  these  peculiarities  of  ground-plazL  The 
friars'  churches  were  at  first  destitute  of  towers;  but  in  the 
14th  and  15  th  centuries,  tall,  slender  towers  were  com- 
monly inserted  between  the  nave  and  the  choir.  The  Grey 
I^riars  at  Lynn,  where  the  tower  is  hexagonal,  is  a  good 
example.  The  arrang^sment  of  the  monastic  buildings  is 
equally  peonliar  and  characteristic.  Wo  miss  intirely  the 
regularity  of  the  buildings  of  the  earlier  ordera  At  the 
Jacobins  at  Paris,  a  cloister  lay  to  the  north  of  the  long 
narrow  church  of  two  parallel  aisles,  whUe  the  refectory — 
a  room  of  immense  length,  quite  detached  from  the  cloister 
— stretched  across  the  area  before  the  west  front  o£  the 
church.  At  Toulouse  the  nave  also  has  two  parallel  aisles^ 
but  the  choir  is  apsidal,  with  radiating  chapels.  The  refec- 
tory stretches  northwards  at  right  angles  to  the  cloister,  which 
lies  to  the  north  of  the  chuxvch,  having  the  chapter-house 
and  sacristy  on  the  east  As  examples  of  English  friaries 
the  Dominican  Ijpuse  at  Norwich,  and  those  of  the  DonunSC- 
cans  and  Franciscans  at  Gloucester,  may  be  mentioned.  The 
church  of  the  Black  Friars  of  Norwich  departs  from  the 
original  typo  in  the  nave  (now  St  Andrew's  Hall),  in  having 
regular  aisles.  In  this  it  resembles  the  earlier  examples  (3 
the  Grey  Friars  at  Reading.  The  choir  is  long  and  aisle- 
lesif ;  an  hexagonal  tower  between  the  two,  like  that  exist- 
ing at  Lynn,  has  perished.  The  cloister  and  monastic 
buildings  remain  tolerably  perfect  to  the  nortlL  The 
Dominican  convent  at  Gloucester  still  exhibits  the  cloister- 
court,  on  the  north  side  of  which  is  the  desecrated  church. 
The  refectory  is  on  the  west  side,  and  on  the  south  the 
dormitory  of  the  1 3th  century.  This  ia,  a  remarkably  good 
example.  There  were  18  cells  or  cubicles  on  each  side, 
divided  by  partitions,  the  bases  of  which  remain.  On  the 
east  side  was  the  prior's  house,  a  building  of  later  date. 
At  the  Grey  or  Frandacan  Friars,  the  church  followed  the 
ordi|iary  type  in  having  two  equal  bodies,  each  g^led^ 
with  a  continuous  range  of  windows.  There  was  a  slender 
tower  between  the  nave  and  choir.  Of  the  convents  of  the 
Carmelite  or  White  Friars  we  have  a  good  example  in  the 
Abbey  of  Hulme,  near  Alnwick,  the  first  of  the  order  in 
England,  founded  a.d.  1240.     The  church  is  .a  narrow 
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oblong,  destitate  of  aifilM,  123  feet  long  by  onlj  26  feet 
wide.  The  floisten  are  to  the  south,  with  the  chapter- 
houBe,  Ac.,  to  the  east,  with  the  dormitory  OTer.  The 
prior'a  lodge  is  placed  to  the  west  of  the  cloister.  The 
gnest-honses  adjoin  the  entrance  gateway,  to  which  a  chapel 
was  annexed  on  the  south  side  of  the  conyentual  area. 
The  nave  of  the  church  of  the  Austin  Friars  or  Eremites 
in  London  is  stiU  standing.  It  is  of  Decorated  date,  and 
has  wide  centre  and  side  aisles,  divided  by  a  veiy  light  and 
graceful  arcade.  Some  fragments  of  the  south  walk  of  the 
doister  of  the  Groy  Friars  exist  among  the  buildings  of 
Christ's  Hospital  or  the  Bluo-Ooat  School  Of  the  Black 
Friars  all  has  perished  but  the  name.  Taken  as  a  whole, 
the  remains  of  the  establishments  of  the  friars,  afford  little 
warrant  for  the  bitter  inyectiTe  of  the  Benedictine  of  St 
Alban's,  Matthew  Paris :— '<  The  friars  who  have  been 
founded  hardly  40  years  haTO  built  residences  as  the 
palaces  of  king&  These  are  they  who,  enlarging  day  by 
day  their  sumptuous  edifices,  encircling  them  with  lofty 
walls,  by  up  in  thorn  their  incalculable  treasures,  impru- 
dently transgressing  the. bounds  of  poverty,  and  violating 
the  veiy  fundamental  rules  of  their  profession.''  Allowance 
must  here  be  made  for  jealousy  of  a  rival  order  just  rising 
In  popularity. 

Eveiy  large  monastery  had  depending  upon  it  one  or 
more  smaller  establishments  known  as  Mt,  These  cells 
were  monastic  colonies,  sent  forth  by  the  ponnt  house,  and 
planted  on  some  outlying  estate.  As  an  example,  we  may 
refer  to  the  small  religious  house  of  St  Maiy  Magdalene's, 
a  cell  of  the  great  Benedictine  house  of  St  Mary's,  York,  in 
the  valley  of  the  ^itham,  to  the  south-east  of  the  city  of 
Lincoln.  This  consists  of  one  long  narrow  range  of  build- 
ing; of  which  the  eastern  part  formed  the  diapel,  and 
the  western  contained  the  apartments  of  the  handful  of 
monks  of  which  it  was  the  home.  To  the  east  may  be 
traced  the  site  of  the  abbey  mill,  with  its  dam  and  mill- 
lead.  These  cells,  when  belonging  to  a  Cluniao  house, 
were  colled  Obedientice, 

The  plan  given  by  Yiollet  le  Duo  of  the  Frioiy  of  i^ 
Jean  des  B<m$  Hcmmeif  a  Cluniao  cell,  situated  between 
the  town  of  Avallon  and  the  village  of  Savigny,  shows  that 
these  diminutive  establishments  comprised  every  essential 
feature  of  a  monasteir, — chapel,  cloister,  chapter-room, 
refectory,  dormitory,  all  grouped  according  to  the  recog- 
nised arrangement. 

Those  Cluniao  obedientioi  differed  from  the  ordinary 
Benedictine  cells  in  being  also  places  of  punishment,  to 
which  monks  who  had  been  guilty  of  any  srave  infringe- 
ment of  the  rules  wore  relegated  as  to  a  kmd  of  peniten- 
tiary. Hero  they  wero  placed  under  the  authority  of  a 
prior,  and  were  condemned  to  severe  manual  labour,  ful- 
filling the  duties  usually  executed  by  the  lay  brothers,  who 
acted  as  farm-servants. 

The  outiying  farming  establishments  belonging  to  the 
monastic  foundations  were  known  as  vUUb  or  granga. 
They  gave  employment  to  a  body  of  converti  and  labourers 
under  the  management  of  a  monk,  who  bore  the  titie  of 
Brother  Jlospitaller — the  granges,  like  their  parent  in- 
stitutions, affording  shelter  and  hospitality  to  belated 
travellers. 

Authorities.-' — Dugdale,  Monastieon;  Fosbrooke,  British 
Monaehism;  Holyot,  Dictionnaire  des  Ordres  Beligieux; 
Lenoir,  ArehUedure  Monastique;  Yiollet  le  Due,  IHetionr 
ncire  BaisonnSe  de  V Architecture  Franeatse;  Walcott, 
Ccnpeniual  Arrangement;  Willis,  Abbey  (^St  Gail;  Archaeo- 
logical Journal,  voL  v.,  Cenventual  Buildings  of  Canter- 
bury; Curzon,  Monasteries  of  the  Levant,  (x.  T.) 

ABBIATE  QRASSO,  a  town  in  the  north  of  Italy,  near 
the  Ticino,  U  miles  W.S.W.  of  Milan.  It  has  silk  manu- 
factures, and  contains  about  5000  inhabitant!!. 


ABBON  Of  Flbtoy.  or  Abbo  FLOBiAonraiB,  a  learned 
Frenchman,  bom  near  Orieans  in,  945.  He  distinguished 
himself  in  the  schools  of  Paris  and  Bheims,  and  was  aprofi- 
cient  in  science,  as  known  in  his  time.  After  spending  two 
years  in  England,  assisting  Archbishop  Oswald  of  York  in 
restoring  the  monastic  system,  ho  returned  to  France  and 
was  made  Abbot  of  Fleury  (970).  He  was  twice  sent 
to  Bome  by  Robert  the  Wise  (986, 996),  and  on  each  occa- 
sion succeeded  in  warding  off  a  threatened  papal  interdict 
He  was  killed  in  1004,  in  endeavouring  to  quell  a  monkish 
revolt  He  wrote  an  epitome  of  the  Lives  of  Ha  Bonum 
Pontifi,  besides  controversial  treatises,  letters,  &<x 

ABBOT,  the  head  and  chief  governor  of  a  community 
of  monks,  called  also  in  the  East  Archimandrita,  from 
nutndra^^^tktoid/'oTBfegumenos.  The  name  a&6of  is  derived 
from  the  Hebrew  am,  Ab,  or  father,  through  the  Syxiao 
Abba.  It  had  its  origin  in  the  monasteries  of  Syria, 
whence  it  spread  through  the  East,  and  soon  beoame 
accepted  generally  in  all  languages  as  the  designation  of 
the  head  of  a  monastery.  At  first  it  was  employed  as  a 
respectful  titie  for  any  monk,  as  we  learn  from  St  Jerome 
(in  Epist  ad  QaL  iv.  6,  in  Matt  zxiii  9),  but  it  was  soon 
restricted  to  the  Superior. 

The  name  abbo^  tiiough  genenil  in  the  West^  was  not 
universal  Among  the  Dominicians,  X^armelites,  Angus- 
tines,  Ac,  the  superior  was  called  Brcepositus,  "  Tnyrott," 
and  Prior;  among  the  Franriscans,  Gustos,  **  Guardian;" 
and  by  the  monks  of  Camaldoli,  Mq^or, 

Monks,  as  a  rule,  were  laymen,  nor  at  the  outaet  was 
the  abbot  any  exceptioiL  All  orders  of  dergy,  therefore, 
even  the  "doorkeeper,"  took  precedence  of  him.  For 
the  reception  of  the  sacraments,  and  for  other  religioua 
offices,  the  abbot  and  his  monks  were  commanded  to 
attend  the  nearest  churcL — (NoveUes,  1 33,  e.  ii  )  This  rule 
naturally  proved  inconvenient  when  a  monastery  was 
situated  in  a  desert,  or  at  a  distance  from  a  city,  and 
necessity  compelled  ^e  ordination  of  abbota  This,  ixmova- 
tion  was  not  introduced  without  a  struggle,  ecclesiastical 
dignity  being  regarded  as  inconsiBtent  wiUi  the  higher 
spiritual  life,  but,  before  the  dose  of  the  5th  century,  at  least 
in  the  East,  abbots  seem  almost  xmiversally  to  have  become 
deacoi^  if  not  presbyters.  The  change  spread  more 
slowly  in  the  West,  where  the  office  of  abbot  was  conomonly 
filled  by  laymen  tUl  the  end  of  the  7th  century,  and 
partially  so  up  to  the  11th.  Ecclesiastical  Coundb  were^ 
however,  attended  by  abbots.  Thus,  at  that  held  at  Con- 
stantinople, x.J>.  448,  for  the  condemnation  of  Entyches, 
23  archunandrites  or  abbots  sign,  with  80  bishops,  and, 
eir.  JLJ>,  690,  Archbishop  Theodore  promulgated  a  canon, 
inhibiting  bishops  from  compelling  abbots  to  attend 
coundls.  Examples  are  not  uncommon  in  Spain  and 
in  England  in  Saxon  times.  Abbots  were  permitted 
by  the  Second  Council  of  Kicna,  A.D.  787,  to  ordain 
their  mcmks  to  the  inferior  orders.  This  mla  was 
adopted  in  the  West,  and  the  strong  prejudice  against 
deriool  monks  having  gradually  broken  down,  eventoally 
monks,  almost  without  exception,. bdonged  to  some  grade 
of  the  ministry. 

Originally  no  abbot  was  permitted  to  rulo  over  mom 
than  one  monastic  conmiunity,  though,  in  some  exceptional 
cases,  Qregory  the  Qreat  allowed  the  tule  to  be  broken. 
As  time  went  on,  violations  of  the  rule  became  increasing^ 
frequent,  as  is  proved  by  repeated  enactments  against  it 
The  cases  of  Wilfrid  of  York,  eir.  jlX>.  675,  who  hdd  the 
abbacy  of  the  monasteries  he  hod  founded  at  Hexham  and 
Ripon,  and  of  Aldhelm,  who,  at  the  same  date,  stood  in 
the  same  double  relation  to  tiiose  of  Molmesbuiy,  Frome, 
and  Bradford,  are  only  apparent  transgressions  of  the  rule. 
We  find  more  deddod  instances  of  plurality  in  Hugh  of 
tLe  royal  Carlovingian  house,  or,  720,  who  was  at  the  samo 
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tfane  Bishop  of  Bonen,  Park^-BayeoZy  and  Abbot  of  Fonte- 
neQe  and  Jmni^geB ;  and  Sidonins/  Bishop  of  Constanoe, 
who,  bdng  already  Abbot  of  Bcichenau,  took  the  abbacy  of 
8t  Gall  also.  Hatto  of  Mentz,  cir.  912,  annexed  to  his 
see  no  less  than  12  abbacies. 

In  Egypt,  the  first  home  of  monastidsm,  we  find  abboU 
t»  Mrf  or  arckimandrttes  exercising  jxirisdietion  over  a 
laige  nnmber  of  commnnities,  each  of  which  had  its  own 
abbot  ThnSy  Gassian  speaks  of  an  abbot  in  the  Thebaid 
who  had  500  monks  nnder  him,  a  nnmber  exceeded  in 
other  cases.  In  later  times  also,  general  jurisdiction  was 
exercised  oyer  the  honses  of  their  order  by  the  abbots  of 
Honte  Cassino,  St  Dalmatins,  Clugny,  &&  The  abbot  of 
Oassino  was  styled  Abbaa  Abbatum,  The  chiefs  of  other 
orders  had  the  titles  of  Abbas  Generalis,  or  Magitter,  or 
MimiaUr  Oeneralis, 

Abbots  were  originally  subject  to  episcopal  jurisdiction^ 
and  continued  generally  so,  in  fact,  in  the  West  till  the 
11th  century.  The  Codex  of  JuititUan  (lib.  L  tit  iii  de 
£^  1^  xL),  expressly  su])ordinates  the  abbot  to  epis- 
copal orersight  The  first  case  recorded  of  the  pextial 
exemption  df  an  abbot  from  episo(ml  control  is  ^t  of 
Fanstus,  Abbot  of  Lerins,  at  the  Council  of  Aries,  A.D. 
456;  but  the  oppressiye  conduct,  and  exorbitant  claims 
and  exactions  of  bishops,  to  which  this  repugnance  to 
episcopal  control  is  to  be  traced,  far  more  than  to  the 
arrogance  of  abbots,  rendered  it  increasingly  frsquent, 
and,  in  the  6th  century,  the  practice  of  exempting  religious 
houses  partly  or  altogether  frbm  episcopal  control,  and 
nmlriTig  them  responsible  to  the  Pope  alone,  leoeiyed  an 
impulse  from  Gregory  the  Qreat  These  exceptions, 
thoo^^  introduced  with  a  good  object,  had  grown  into  a 
widespread  and  ciying  evil  by  the  12th  century,  virtually 
creating  an  imperi/um  in  imperio,  and  entirely  depriving 
the  buihop  of.  sill  authority  over  the  chief  centres  of  power 
and  influence  in  his  diocese.  In  the  12th  centuiy  the 
abbots  of  Fulda  daimed  precedence  of  the  ArchbiBhop  of 
Cologne.  Abbots  more  and  more  aped  episcopal  state, 
and  in  defiance  of  the  express  prohibition  of  early  councils, 
and  the  jffotests  of  St  Bernard  and  others,  adopted  the 
episcopal  insignia  of  mitre,  ring,  .gloves,  and  sandals.  A 
mitre  is  said  to  have  been  gran^  to  the  Abbot  of  Bobbio 
by  Pope  Theodorus  L,  A.D.  643,  and  to  the  Abbot  of  St 
Savianus  by  ^Ivester  IL,  jld.  1000.  Ducange  asserts 
that  pontifical  insignia  were  first  assigned  to  abbots  by 
John  JLVUJL,  A.D.  1004-1009 ;  but  the  first  undoubted 
grant  is  said  to  be  that  to  the  Abbot  of  S#  Maximinian  at 
Treves,  by  Oxegcfry  VII.  (Hildebrand),  A.D.  1073-.1085, 
The  mitred  abbots  in  England  were  those  of  Abingdon, 
8t  Alban's,  Bardney,  Battle,  Bury  St  Edmund's,  St  Augus- 
tineE's  Canterbury,  Colchester,  Croyland,  EvesJiam,  Qlaa- 
tonbory,  Gloucester,  St  Benef  a  Hulme,  Hyde,  Malmes- 
bury,  Peterborough,  Bamsey,  Beading,  Selby,  Shrewsbury, 
Tavistock,  Thon^ey,  Westminster,  Winchcombe,  St  Mary's 
York.  Of  these  the  precedence  was  originally  yielded  to 
the  Abbot  of  Glastonbury,  until  in  A.D.  1154  Adrian  IV. 
(Nicholas  Breaksp^r)  granted  it  to  the  Abbot  of  St 
Albaa's,  in  which  monasteiy  he  had  been  brought  up. 
Next  after  the  Abbot  of  St  Alban's  ranked  the  Abbot  of 
Westminster. 

To  distinguish  abbots  from  bishops,  it  was  ordained  that 
their  mitre  should  be  made  of  less  costly  materials,  and 
should  not  be  ornamented  with  gold,  a  rule  which  was 
soon  entirely  disregarded,  and  t^t  the  crook  of  their 
pastoral  staff  should  turn  inwards  instead  of  outwaidd, 
indicating  that  their  jurisdiction  was  limited  to  their  own 
hoaae.  The  adoption  of  episcopal  insignia  by  abbots 
was  followed  by  an  encroachment  on  episcopal  functions, 
which  had  to  be  specially  but  ineffectually  guarded  against 
by  the  Latann  Council^  a.d.  1123.    In  the  East^  abbots, 


if  in  priests'  orders,  with  the  consent  of  the  Inahop,  were, 
as  we  have  seen,  permitted  by  the  Second  Niccne  Council, 
A.D.  787,  to  conier  the  tonsure  and  admit  to  the  order  of 
reader ;  but  they  gradually  advanced  higher  claims,  until 
we  find  them  auUiorised  by  Bellarmine  to  be  assodatod  . 
with  a  single  bishop  in  episcopal  consecrations,  and  pez- 
mitted  by  Innocent  IV.,  a.i>.  1489,  to  confer  both  the 
subdiaconate  and  diaconate.  Of  course,  they  always  and 
everywhere  had  the  power  of  admitting  their  own  mOnks, 
and  vesting  them  with  the  religious  habit  In  the  first 
instance,  when  a  vacancy  occurred,  the  bishop  of  the  diocese 
chose  the  abbot  out  of  the  monks  of  the  convent,  but 
the  right  of  election  was  transferred  by  jurisdiction  to 
the  monks  themselves,  reserving  to  the  bishop  the  con- 
firmation of  the  election  and  the  benediction  of  the  new 
abbot  In  abbeys  exempt  from  episcopal  jurisdiction,  the 
confirmation  and  benediction  had  to  be  conferred  by  the 
Pope  in  person,  the  house  being  taxed  with  the  expenses 
of  the  new  abbof  s  journey  to  Home.  By  the  rule  of  St 
Benedict,  the  consent  of  the  laity  was  in  some  unde* 
fined  way  required;  but  this  seems  never  to  have  been 
practically  enforced.  It  was  necessary  that  an  abbot 
should  be  at  leaM  25  years  of  age,  of  legitimate  birth,  a 
monk  of  the  house,  unless  it  fiui^ed  no  suitable  can- 
didate, when  a  liberty  was  allowed  of  electing  from  another 
convent,  well  instructed  himself,  and  able  to  instruct  others, 
one  also  who  had  learned  how  to  command  by  having  prac- 
tised obedience.  In  some  exceptional  cases  an  abbot  was 
allowed  to  name  his  own  successor.  Cassian  speaks  of  an 
abbot  in  Egypt  doing  this ;  and  in  later  times  we  have 
another  example  in  the  case  of  St  Bruno.  Popes  and 
sovereigns  gradually  encroached  on  the  rights  of  the 
monks,  tmtil  in  Italy  the  Pope  had  usurped  the  nomina- 
tion of  all  abbots,  and  the  king  in  France,  with  the  el- 
oeption  of  Clugny,  Pr^montr^,  and  other  houses,  chiefs  of 
their  order.  The  election  was  for  life,  mdess  the  abbot 
was  canonically  deprived  by  the  chieft  of  his  order,  or, 
when  he  was  directly  subject  to  them,  by  the  Pope  or  the 
bishop. 

The  ceremony  of  the  formal  admission  of  a  Benedictine 
abbot  in  medinval  times  is  thus  prescribed  by  the  consuetu- 
dinary of  Abingdon.  The.  newly  elected  abbot  was  to 
put  off  his  shoes  at  the  door  of  the  church,  and  proceed 
barefoot  to  meet  the  members  of  the  house  advancing  in 
a  procession.  After  proceeding  up  the  nave,  he  was  to 
kneel  and  pray  at  the  topmost  step  of  the  entrance  of  the 
choir,  into  wMch  he  was  to  be  introduced  by  the  bishop 
or  his  commissary,  and  placed  in  his  stalL  The  monks, 
then  kneeling,  gave  him  the  kiss  of  peace  on  the  hand, 
and  rising,  on  &e  mouth,  the  abbot  holding  his  staff  of 
office.  He  then  put  on  his  shoes  in  the  vestry,  and  a 
chapter  was  held,  and  the  bishop  or  his  commissary 
preached  a  suitable  sermon. 

The  power  of  the  abbot  was  paternal  but  absolute, 
limited,  however,  by  the  canons  of  the  church,  and,  until 
the  general  establishment  of  exemptions,  by  episcopal 
control  As  a  rule,  however,  implicit  obedience  vras  en- 
forced; to  act  without  his  orders  was  culpable ;  while  it 
was  a  sacred  duty  to  execute  his  orders,  however  unrea- 
sonable, until  they  were  withdrawrL  Examples  among  the 
Egyptian  monks  of  ♦^"  blind  submission  to  the  commands 
of  the  superiors,  exalted  into  a  virtue  by  those  who  re- 
garded the  entire  crushing  of  the  individual  vrill  as  the 
highest  excellence,  are  detailed  by  Cassian  and  others, — e.^., 
a  monk  watering  a  dry  stick,  day  after  day,  for  months,  or 
endeavouring  to  removes  a  huge  rock  immensely  exceeding 
his  powers.  St  Jerome,  indeed,  lays  down,  as  the  principle 
of  the  compact  between  the  abbot  and  his  monks,  that  they 
should  obey  their  superiors  in  all  things,  and  perform  what- 
ever they  oammanded. — (Ep.  2,  ad  Eustodi*  de  custody 
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yirgiD.}  So  deaputic  did  tHe  tjnany  beoome  in  tHe  Weit» 
that  in  the  time  of  Charlemagne  it  was  neoeaaaiy  to  re- 
strain abbots  by  tegal  enactments  from  mutilating  their 
monks,  and  putting  out  their  eyes;  while  the  rule  of  St 
Columba  ordained  100  lashes  as  the  punishment  for  Tery 
slight  offences.  An  abbot  also  hful  the  power  of  excom- 
municating refractory  nuns,  which  he  might  use  if  desired 
by  thoir  abbess. 

The  abbot  was  treated  with  the  utmost  submission  and 
royerence  by  the  brethren  of  his  house.  When  he  appeared 
either  in  diurch  or  chapter  all  present  rose  and  bowed. 
His  letters  were  received  kneeling,  like  those  of  the  Pope 
and  the  king.  If  he  gave  a  command,  the  monk  receiving 
it  was  also  to  kneel  No  monk  might  sit  in  his  presence, 
or  leave  it  without  lus  permission.  The  highest  place  was 
naturally  assigned  to  him,  both  in  church  and  at  taUei 
In  the  East  he  was  commanded  to  eat  with  the  other  monks. 
In  the  West  the  rule  of  8t  Benedict  appointed  him  a  sepa- 
rate table,  at  which  he  might  entertain  guests  and  strangerSb^ 
This  permission  opening  the  door  to  luxurious  living,  the 
Council  of  Aix,  iuD.  817,  decreed  that  the  abbot  ^ould 
dine  in  the  refectory,  and  be  content  with  the  ordinary 
fare  of  the  monks,  imless  he  had  to  entertain  a  guest 
These  ordinances  proved,  however,  generally  ineffectual  to 
secure  strictness  of  diet»  and  contemporaneous  literature 
abounds  with  satirical  remarks  and  complaints  conoeming 
the  inordinate  extravagance  of  the  tables  of  the  abbots. 
When  the  abbot  condescended  to  dine  in  the  refectory,  his 
chaplains  waited  upon  him  with  the  dishes,  a  servant,  if 
necessary,  assisting  theuL  At  St  Alban's  the  abbot  took 
the  lord's  seat,,  in  the  centre  of  the  high  table,  and  was 
served  on  silver  plate,  and  sumptuously  entertained  noble- 
men, ambassadors,  and  strangers  of  quality.  When  abbots 
dined  in  their  own  private  hall,  the  rule  of  St  Benedict 
charged  them  to  invite  their  monJcs  to  their  table,  provided 
there  was  room,  on  which  occasions  the  guests  were  to  ab- 
stain from  quarrels,  slanderous  talk,  smd  idle  gossipping. 
The  complaint,  however,  was  sometimes  made  (as  by  Matt 
Fbris  of  Wulsig,thethirdabbot  of  St  Alban'sl  that  they  invited 
ladies  of  rank  to  dine  with  them  instead  of  tneir  monks.  Thto 
ordinajy  attire  of  the  abbot  was  according  to  rule  to  be  the 
same  as  that  of  the  monks.  But  by  the  10th  century  the 
rule  was  commonly  set  aside,  and  we  find  frequent  com- 
plaints of  abbots  dressing  in  silk,  and  adopting  great 
sumptuousness  of  attire.  Nay,  they  sometimes  laid  aside 
the  monastic  habit  altogether,  and  asstmied  a  secular  dress.^ 
This  was  a  necessary  consequence  of  their  following  the  chase, 
which  was  quite  usual,  and  indeed  at  that  time  only  natural 
With  the  increase  of  wealth  and  power,  abbots  had  lost 
much  of  thoir  special  religious  character,  and  become  great 
lords,  chiefly  distinguished  from  lay  lords  by  celibacy. 
Thus  we  hear  of  abbots  going  out  to  sport,  with  their  men 
carrying  bows  and  arrows;  keeping  horses,  dogs,  and 
huntsmen;  and  special  mention  is  made  of  an  abbot  of 
Leicester,  cir,  1360,  who  was  the  most  skilled  of  all  the 
nobility  in  hare-hunting;  In  magnificence  of  equipage  and 
retinue  the  abbots  vied  with  the  first  nobles  of  the  realm. 
They  rode  on  mules  with  gilded  bridles,  rich  saddles  and 
housings,  canying  hawks  on  their  wrist,  attended  by  an 
immense  train  of  attendants.  The  beUs  of  the  churches 
were  rung  as  they  passed.  They  associated  on  equal  terms 
with  laymen  of  the  highest  distinction,  and  shared  all  their 
pleasures  and  pursuits.  This  rank  and  power  was,  how- 
ever, often  used  most  beneficially.  For  instance,  we  read 
of  Whiting,  the  last  Abbot  of  Glastonbury,  Judicially  mur- 
dered by  Henry  YIIL,  that  his  house  was  a  kind  of  well- 
ordered  court,  where  as  many  as  300  sons  of  noblemen  and 

1  Wslvortb,  th«  foarth  abbot  of  8t  Alboi't,  dna  980,  b  ehiif«l  by 
iUttlMiw  Pails  vith  sdoptlDg  tha  attira  of  s  aportanaa. 


gentlemen,  who  had  been  sent  to  him  for  virtoooB  edncsr 
tion,  had  been  brought  up,  besides  others  of  a  meaner  rank, 
whom  he  fitted  for  the  universities.  His  table,  attendance^ 
and  officers  were  an  honour  to  the  nation.  He  would 
entertain  as  many  as  500  persons  of  rank  at  one  time, 
besides  relieving  the  poor,  of  the  vicinity  twice  a-week. 
He  had  his  country  houses  and  fisheries,  and  when  ho 
travelled  to  attend  Ffetfliament  his  retinue  amounted  to 
upwards  of  100  persons.  The  abbots  of  Qugny  and 
Yendome  were,  by  virtue  of  their  office,  cardinals  of  th£ 
Romish  Church. 

In  process  of  time  the  title  abbot  was  improperly  trans- 
ferred to  clerics  who  had  no  connection  with  the  monastic 
svstem,  as  to  the  principal  of  a  body  of  parochial 
clergy;  and  under  the  Oarlovingians  to  the  chief  chaplain 
of  the  king.  Abbot  Curia,  or  military  chaplain  of  the  em- 
peror. Abbot  CoHreruit,  It  even  came  to  be  adopted  by 
purely  secular  officials.  Thus  the  chief  magistrato  of  the 
republio  at  Qenoa  was  called  Abbot  Fopuli,  Ducange,  m 
his  Olossaiy,  also  gives  us  Abbot  CampontUt,  Clo^erii, 
FakiUf  Sekoloritf  ic 

Lag  abboit,  so  called,  had  their  origin  in  the  system  of 
commendaiiemf  in  the  8th  century.  By  this,  to  meet  any 
great  necessity  of  the  state,  such  as  an  inroad  of  the  Sara- 
cens, the  revenues  of  monasteries  were  temporarily  com- 
mended, %,€.,  handed  over  to  some  layman,  a  noUe,  or  even 
the  king  himself,  who  for  the  time  became  titukr  abbot 
Enough  was  reserved  to  maintain  the  monastio  brother- 
hood, and  ^en  the  occasion  passed  away  the  revenues 
were  to  be  restored  to  their  rightful  owners.  The  estates, 
however,  had  a  habit  of  lingering  in  lay  hands,  so  that  in 
the  9th  and- 10th  centuries  most  of  the  sovereigns  and 
nobles  among  the  Franks  and  Burgundians  were  titular 
Abbots  of  some  great  monasteiy,  the  revenues  of  which 
they  applied  to  their  -own  purposes.  These  lay-abbots 
were  styled  AbbocomtUet  or  AbbtOet  MUiUt,  Hu£^  Capet, 
before  his  elevation  to  the  throne,  as  an  Abboeoinet  held 
the  abbeys  of  St  Denis  and  St  Qermain  in  eommendam. 
Bishop  Hatto,  of  Hents,  jlv.  891-912,  is  said  to  have  held 
12  abbeys  in  eommendam  at  once.  In  EngUnd,  as  wo  see 
from  the  Acts  of  the  Council  of  Cloveshoe,  in  the  8th 
century,  monasteries  were  often  invaded  and  occupied  by 
laymen.  This  occurred  sometimes  from  the  monastery 
having  voluntarily  placed  itself  under  the  protection  of  a 
powerful  layman,  who,  from  its  protector,  became  its  op- 
pressor. Sometimes  there  were  two  linos  of  abbots,  one  of 
laymen  ei^oying  the  lion's  share  of  the  revenues,  another 
of  clerics  fulfilling  the  proper  duties  of  an  abbot  on  a  small 
fraction  of  the  incomei  The  gross  abuse  of  lay  commen- 
dation which  had  sprung  up  during  the  corruptioii  of 
the  monastic  system  passed  away  with  its  reformation  in 
the  10th  century,  either  voluntarily  or  by  compulsion. 
The  like  abuse  prevailed  in  the  East  at  a  later  period. 
John,  Patriarch  of  Antioch,  at  the  beginning  of  the  12th 
century,  informs  us  that  in  his  time  most  monasteries  had 
been  handed  over  to  laymen,  benejtciarii,  for  life,  T>r  for 
part  of  their  lives,  by  the  emperors. 

In  conventual  cathedrals,  where  the  bishop  ocsupied 
the  place  of  the  abbot,  the  functions  usually  devolving  on 
the  superior  of  the  monastery  were  perf  ormod  by  s  prior. 
In  other  oonvento  the  prior  was  the  second  officer  next  to 
tlie  abbot,  representing  him  in  his  absence,  and  fulfilling 
hiB  duties.  Tlie  superiors  of  the  ceUs,  or  small  monastio 
estaUishmenfs  dependent  on  the  larger  monasteries,  were 
also  sailed  priors.  They  were  appointed  by  the  abboU^ 
and  held  office  at  their  pleasure. 

Auihoriiist ," — ^Bingham,  Orii^ncj  ;  Ducange,  CfUmary  ; 
Herxog,  Raalwdrterbueh.;  Robertson,  Ch,  Hitt. ;  ICartone, 
De  Anti^.  Monasi.  Bitibua,  Montalembert^  Monkt  qf  ih€ 
Wtd  (1.  y.) 
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ABBOT,  Chasle9^  gpeakor  of  the  Hoose  of  Commons 
from  1802  to  1817,  afterwards  created  Lord  Oolchester. 

See  COLCHESTEB. 

ABBOT,  QsoRGE,  ArchbiBhop  of  Canterbury,  iras  bom 
October  19,  1562,  at'Quildford  in  Surrey,  where  his  father 
\na  a  doth-worker.  He  studied  at  Balliol  College,  Oxford, 
and  was  chosen  Master  of  Uniyersity  College  in  1597. 
He  was  three  times  appointed  to  the  office  of  Yioe-Chan- 
cellor  of  the  UniversUy.  When  in  1604  the  version  of  the 
Bible  now  in  use  was  ordered  to  be  prepared,  Dr  Abbof  s 
name  stood  second  on  the  list  of  the  eight  Oxford  divines 
to  whom  was  intrusted  the  translation  of  the  New  Testar 
ment,  excepting  ^e  Epistles.  In  1 608  he  went  to  Scotland 
with  the  Earl  of  Dunbar  to  arrange  for  a  union  between 
tbo  Churches  of  England  and  Scotland,  and  his  conduct  in 
that  n^otiation  laid  the  foundation  of  his  preferment,  by 
attracting  to  him  the  notice  and  favour  of  the  king.  With- 
out having  held  any  parochial  charge,  he  was  appointed 
Bishop  of  Lichfield  and  Coventry  in  1609,  was  translated 
to  the  sea  of  London  a  month  afterwards,  and  in  less 
than  a  year  was  made  Archbishop  of  Canterbury.  This 
rapid  preferment  was  due  as  much  perhaps  to  his  flat- 
tering his  royal  master  as  to  his  legitimate  merits.  After 
his  elevation  he  showed  on  several  occasions  firmneas 
and  courage  in  resisting  the  king.  In  the  scandalous 
divorce  suit  of  the  Lady  Frances  Howard  against  the  Earl 
of  Essex,  the  archbishop  persistently  opposed  the  dissolu- 
tion of  the  marriage,  though  the  influence  of  the  king  and 
court  was  strongly  and  successfully  exerted  in  the  opposite 
direction.  In  1618,  when  a  declaration  was  published  by 
tiie  king,  and  ordered  to  be  read  in  all  the  diurches,  per- 
mitting sports  and  pastimes  on  the  Sabbath,  Abbot  had 
the  courage  to  forbid  its  being  read  at  Croydon,  where  he 
happened  to  be  at  the  time.  As  may  be  inferred  from 
the  incident  just  mentioned.  Abbot  was  of  the  Protestant  or 
Puritan  party  in  the  Church.  ^  He  was  naturally,  therefore, 
a  promoter  of  the  match  between  the  Elector  Palatine  and 
the  Princess  Elizabeth,  and  a  firm  opponent  of  the  projected 
marriage  of  the  Prince  of  Wales  with  the  Infanta  of  Spain. 
This  policy  brought  upon  him  the  hatred  of  Laud  and  the 
eourt  The  king,  indeed,  never  forsook  him ;  but  Buck- 
ingham was  his  avowed  enemy,  and  he  was  regarded  with 
diflJike  by  the  Prince  of  WsJes,  afterwards  Charles  L 
In  1622  a -sad  misfortune  befdl  the  archbishop  while 
hunting  in  Lord  Zouch's  park  at  BramzilL  A  bolt  from 
his  cross-brow  aimed  at  a  deer  happened  to  strike  one  of 
the  ke^ra,  who  died  within  an  hour,  and  Abbot  was  so 
greatly  distressed  by  the  event  that  he  fell  into  a  state  of 
settled  melancholy.  His  enemies  maintained- that  the  fatal 
issue  of  this  accident  disqualified  him  for  his  office,  and 
aigoed  that,  though  the  homicide  was  involuntary,  the 
sport  of  hunting  which  had  led  to  it  was  one  in  which  no 
clerical  person  could  lawfully  indulge.  The  king  had  to 
refer  the  matter  to  a  commission  of  ten,  though  he  said 
that  '^  an  angel  might  have  miscarried  after  this  sort"  A 
decision  was  given  in  the  archbishop's  favour;  but  to  pre- 
vent disputes,  it  was  recommended  that  the  king  should 
fonnaUy  absolve  him,  and  confer  his  office  upon  lum  anew. 
After  tins  the  archbishop  seldom  appeared  at  the  council, 
chiefly  on  account  of  his  infirmities.  He  attended  the 
king  constantly,  however,  in  his  last  illness,  and  performed 
the  ceremony  of  the  coronation  of  Charles  L  A  pretext 
was  soon  found  by  his  enemies  for  depriving  him  of  all  his 
functions  as  primate,  which  were  put  in  commission  by 
the  king.  Tlus  high-handed  procedure  was  the  result  of 
Abbof  s  refusal  to  license  a  sermon  preached  by  Dr  Sibthorp, 
in  which  the  king's  prerogative  was  stretched  beyond  con- 
stitntional  limits.  The  archbishop  had  his  powers  restored 
to  him  shortly  afterwards,  however,  when  the  king  found 
it  mbeolntaly  necessary  to  summon  a  Parliament.    His  pre- 


sence being  unwelcome  at  opurt,  he  lived  from  that  time 
in  retiremeut,  leaving  Laud  and  his  party  in  undisputed 
ascendency.  He  died  at  Croydon  on  Uie  5th  August  1683, 
and  was  buried  at  Quildf  ord,  his  native  place,  where  he  had 
endowed  an  hospital  with  lands  to  the  value  of  £300  a  year. 
Abbot  wrote  a  large  number  of  works;  but,  with  the  excep- 
tion of  his  ExpotUian  on  the  Frcphei  Jonah  n.600),  which 
was  reprinted  in  1845,  they  are  now  little  Known.  His 
Geography f  or  a  Brxtf  Dueriptitm  of  the  WhoU  World, 
passed  through  nxmierous  editions. 

ABBOT,  QsoBOB,  known  as  **  The  Puritan,"  has  been 
oddly  and  persistently  mistaken  for  others.  He  has  been 
described  as  a  clergyman,  which  he  never  was,  and  as  son 
of  Sir  Morris  Abbot,  and  his  writings  accordingly  entered 
in  the  bibliographical  authorities  as  by  the  nephew  of 
the  Archbishop  of  Canterbury,  One  of  the  sons  of  Si» 
Monis  Abbot  was,  indeed,  named  Qeorge,  and  he  was 
a  man  of  mark,  but  the  more  famous  Qeorge  Abbot 
was  of  a  different  family  altogether.  He  was  son  or 
grandson  (it  is  not  clear  which)  of  Sir  Thomas  Abbots 
knight  of  IWngton,  East  Yorkshire,  having  been  bom 
there  in  1603-4,  his  mother  (or  grandmother)  being 
of  the  ancient  house  of  Pickering.  He  married  a 
daughter  of  Colonel  Purefoy  of  Caldecote,  Warwickshire, 
and  as  his  monument,  which  may  stiU  be  seen  in  the 
church  there,  tells,  he  bravely  held  it  against  Prince 
Bupert  and  Maurice  during  the  civil  war.  He  was  a 
member  of  the  Long  Parliunent  for  Tamworth.  As  a 
layman,  and  nevertheless  a  theologian  and  scholar  of 
rare  ripeness  and  critical  ability,  he  holds  an  almost 
unique  place  in  the  literature  <of  the  period.  His  Whole 
Boohe  of  Job  Paraphrased,  or  made  eaty  for  any  to  under' 
stand  (1640,  4to),  is  in  striking  contrast,  in  its  concinnity 
and  terseness,  with  the  prolixity  of  too  many  of  the  Puritan 
expositors  and  commentators.  His  Vindieioi  Sahhathi{\  641, 
8vo)  had  a  profound  and  lasting  influence  in  the  long 
Sabbatic  controversy.  His  Brief  Notes  upon  the  Whole  Boot 
of  Fsalme  (1651,  4to),  as  its  date  shows,  was  posthumous. 
He  died  February  2,  1648.  (MS:  collections  at  Abbey- 
villa  ifor  histoiy  of  all  of  the  nama  of  Abbot,  by  J.  T. 
Abbots  Esq.,  E.aA,  Darlington;  Dugdale's  AniiquiUMs  of 
Warwckshiitey  1656,  p.  791;  Wood's  Aihsna  (Bliss),  s.  v.; 
Cox's  Uttpraiwre  of  the  Sabbath;  Dr  James  Gilfillan  on 
The  Sahba^;  Lowndes,  Bodleian,  B.  Museum  CataL 
a  V.)  (a.  8.0.) 

ABBOT,  B<7k«EEiv  Noted  as  this  Puritan  divine  was  in 
lus  own  time,  and  ^presentative  in  various  ways^  he  has 
hitherto  been  confoundKl  with  others,  as  Bobcat  Abbot| 
Bishop  of  Salisbury,  a»d  his  personality  distributed  over 
a  Bobert  Abbot  of  Crapbrook;  another  of  Southwick, 
Hants;  a  third  of  St  Austin's.  London ;  while  these  succes- 
sive places  were  only  the  successive  livings  of  the  one 
Bobert  Abbot.  He  is  also  described  as  of  the  Archbishop's 
or  Guildford  Abbots,  whereas  he  was  in  no  way  relate, 
albeit  he  acknowledges  very  gratefully,  in  the  first  of  his 
epistles-dedicatoiy  of  A  Jlcmd  of  Fellowhif  to  Helps  Keepe 
ovt  Sinne  and  Antichrist  (1623,  4to),  that  it  was  fnm  the 
archbishop  he  had  "received  all*'  his  "worldly  mainte- 
nance," as  well  as  "best  earthly  countenance"  and  ''fatherly 
incouragements."  The  worloQy  maintenance  was  the  pre* 
sentation  to  the  vicarage  of  Cranbrook  in  Kent,  of  which 
the  archbishop  was  patron.  This  was  in  1616.  He  had 
received  his  education  at  Cambridge,  where  he  proceeded 
M.A,  and  was  afterwards  incorporated  at  Oxford.  In 
1639,  in  the  epistle  to  the  reader  of  his  most  noticeable 
book  historically,  his  TriaU  of  our  ChurchrForsakere, 
he  tells  us,  "I  have  lived  now,  by  Qod's  gratious  dis- 
pensation, above  fifty  years,  and  in  the  place  of  my 
allotment  two  and  twenty  fulL"  The  former  date 
caixiM  us  back  to  1588-89,  or  perhaps  1587-88— the 
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'<  Armada" yeax^—aa  his  birth-tiine;  the  latter  to  1616-17 

ivt  ntpra).  In  his  Bee  Thank/uU  London  and  her  Sister* 
1626),  he  describes  himself  as  formerly  "  asmstant  to  a 
reyerend  divine" ....  now  with  Qod/'  and  the  name  on 
the  margin  iz  "  Master  Haiwaid  of  Wool  Church."  This 
was  doubtless  prerious  to  his  going  to  Cranbrook.  Yeiy 
remarkable  and  effectiye  was  Abbot's  ministry  at  Cran- 
brook, where  the  father  of  Phineas  and  Giles  Fletcher  was 
the  first ''  Befonpation"  pastor,  and  which,  relatively  small 
as  it  is,  is  transngored  by  being  the  birth-place  of  the  poet 
of  the  '<  LocustffiT  and  "  The  j^irple  Island."  His  parish- 
ioners were  as  his  own  "  sons  and  daughters'*  to  him,  and 
by  day  and  night  he  thought  and  felt,  wept  and  prayed,  for 
them  and  with  theuL  He  is  a  noble  specimen  of  the  rural 
clergyman  of  his  age.  Puritan  though  he  was  in  his  deepest 
convictions,  he  was  a  thorough  Churchman  as  toward  Non- 
conformists, e,g.f  the  Brownists,  with  whom  he  waged  stem 
warfare.  He  remained  until  1643  at  Cranbrook,  and  then 
chose  the  veiy  inferior  living  of  Souihwick,  Hants,  as  be- 
tween the  one  and  the  o&er,  the  Parliament  deciding 
against  plutalities  of  ecclesiastical  offices.  Succeeding  the 
"  extruded  "  Udall  of  St  Austine's,  Abbot  continued  there 
until  a  good  old  age.  In  1657,  in  the  Warning-piece,  he 
is  described  as  still  **  pastor  of  Austine's  in  London."  He 
disappears  silently  between  1657-8  and  1662.  Robert 
Abbot's  books  are  distinguished  from  many  of  the  Puritans 
by  their  terseness  and  variety.  (Brook's  Puritans^  iii 
182,  d;  Walker's  iSftt/mVf;  Wood's ui«A«9M9  (Bliss);  Cato- 
hgue  Impreej^anfm  Librorum  in  Biblidheca  Bodleiana,  &v.; 
Palmer's  iTcyicoi^.  Mem.,  ii  218.)  (a.  s.  o.) 

ABBOTSFOBD,  the  celebrated  residence  of  Sir  Walter 
Scott,  situated  on  the  south  bank  of  the  river  Tweed,  about 
three  miles  above  Melrose.  The  nucleus  of  the  property 
was  a  small  farm  of  100  acres,  with  the  "inharmonious 
designation"  of  Clarty  Hole,  aoquired  by  Scott  on  the  lapse 
of  hi9  lease  (1811)  of  the  neighbouring  house  of  AshestieL 
It  was  gradually  increased  by  various  acquisitions,  the  last 
and  principal  being  that  of  Toftfield  (afterwards  named 
Huntlybum),  purchased  in  1 81 7.  The  present  new  house  was 
then  commenced,  and  was  completed  in  1824.  The  general 
ground-plan  is  a  parallelogram,  with  irregular  outlines — 
one  side  overlooldng  the  Tweed,  and  the  other  facing  a 
courtyard;  and  the  general  style  of  the  building  is  the 
Scottish  baronial  Scott  had  only  enjoyed  his  new  resi- 
dence one  year  when  (1825)  he  met  with  that  reverse  of 
fortune  (connected  with  the  failure  of  Ballantyne  and 
Constable),  which  involved  the  estate  in  debt  In  1830, 
the  library^  and  museum  were  presented  as  a  free  gift  by 
the  creditors;  and  after  Scotfs  death,  which  took  place  at 
Abbotsford  in  September  1832,  a  committee  of  friends 
subscribed  a  further  sum  of  about  X8000  towards  the  same 
object  The  property  was  wholly  disencumbered  in  1847, 
by  Mr  CadeU,  the  publisher,  accepting  the  remaining* 
claims  of  the  family  over  Sir  Walter  Scott's  writings  in 
requital  of  his  obligation  to  obliterate  the  heritable  bond  on 
the  property.  The  result  of  this  transaction  was,  that  not 
only  was  the  estate  redeemed  by  the  fruit  of  Scott's  brain, 
but  a  handsome  residue  fell  to  the  publisher.  Scotfs  only 
son  Walter  (Lieutenant-Colonel  15th  Hussars)  did  not  live 
to  enjoy  the  property,  having  died  on  his  way  from  India 
in  1847.  Its  subsequent  possessors  have  been  Scotfs 
son-in-law,  J.  Q.  Lockhart,  and  the  latter's  son-in-law, 
J.  B.  Hope  Scott,  Q.C.,  whose  daughter  (Scotfs  great- 
granddaughter)  is  the  present  proprietor.  Mr  Lodkhart 
died  at  Abbotsford  in  1854.~See  Li/e  of  SeoU,  by  J.  G. 
Lockhart;  AbboU/ord  and  IfeweUad  Abbey,  by  Washing- 
ton Irving;  Abbotsford  Notanda  in   OenUemain*s  Mag., 

*  The  Catalogao  of  the  Libnuy  at  Abbotsford  fomi  voL  IzL  of  the 
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April  and  May  1869;  The  Land*  of  Seott,  by  James  F. 
Hunnewell,  cr.  dvo,  1871;  SeoU  Loan  £zhibiHon  Cata 
logue,  4to,  1871. 

ABBOTSFOBD  CLUB,  one  of  the  principal  printing 
dubs,  was  founded  in  1834  by  Mr  W.  R  D.  D.  Tumbnll,  and 
named  in  honour  of  Sir  Walter  Scott  Taking  a  wider 
range  than  its  predecessors,  the  Bannatyne  and  Maitland 
Clubs,  it  did  not  confine  its  printing  (aa  remarked  by  Mr 
Lockhart)  to  works  connected  with  Scotland,  but  admitted 
all  materials  that  threw  light  on  the  ancient  histozy  of 
literature  of  any  country,  anywhere  described  or  disoissed 
by  the  Author  of  Waverley.  The  dub,  now  dissolved,  con* 
sisted  of  fifty  members;  and  the  publications  extend  to  3 1 
voU.  quarto,  issued  during  the  years  1835-1864. 

ABBBEVIATION,  a  letter  or  group  of  letters,  taken 
from  a  word  or  words,  and  employed  to  represent  them  for 
the  sake  of  brevity.  Abbreviations,  both  of  single  words 
and  of  phrases,  having  a  meaning  more  or  less  fixed  and 
recognised,  are  common  in  andent  writings  and  inscnp 
tions,  and  very  many  are  in  use  at  the  present  time.  A 
distinction  is  to  be  observed  between  abbreviations  and  the 
contractions  that  are  frequently  to  be  met  with  in  old 
manuscripts,  and  even  in  early  printed  books,  whereby 
letters  are  dropped  out  here  and  there,  or  particular  collo- 
cations of  letters  represented  by  somewhat  arbitrary  symbols. 
The  commonest  form  of  abbreviation  is  the  substitution  for 
a  word  of  its  initial  letter ;  but,  with  a  view  to  prevent 
ambiguity,  one  or  more  of  the  other  letters  are  frequently 
added.  Letters  are  often  doubled  to  indicate  a  plural  or  a 
superlative. 

L  Classical  Abbebvlation8. — The  following  list  con- 
tains a  sdection  from  the  abbreviations  that  occur  in  the 
writings  and  inscriptions  of  the  Bomans  i-^ 

A. 

A.  Abaolvo,  JEdflia,.  Me,  Ager,  Ago^'  Aio,  Amiciia,  Annna, 

Antiqao^  Anctor,  Auditor,  Angiistiu,  AuIub,  Aiinu\ 
Ant 

A  A       JE»  alienum.  Ante  audita,  Apnd  agmm,  Aurum  aisvutum. 

AA         AugUBtL    AAA  Augosti  tree. 

A.  A.A.F.F.  Auro  ai^gonto  nrefla&do  feriundo.^ 

A.A.V.    Alter  ambova. 

A.C.        Acta  causa.  Alius  civis. 

A.D.       Ante  diem ;  •.g.,  A.D.y,  Ante  diflm.%uiuLu]a. 

/V.  D.  A    Ad  dandoe  agroe. 

iBD.        .fides,  AMilis,  .fidilitaa. 

iEM.  amd  AIM.  iSmiUus,  JEmUia. 

iBR.        JBrarium.     ^R.P.  firepublicOi 

AF.  Actum  fide,  Auli  filiua. 

AG.  Ager,  Ago,  Agrippa. 

A  G.      Animo  grato,  Amna  Gdliua. 

III.  A.  and  A.LS.  Arbitriom  litia  MtifuauUMb 

A.M.  atui  A.MILL     Ad  milliarium. 

AN.         Anlmmis,  Annus,  Ante. 

ANN.     Annales,  Anni,  Annona. 

ANT.      Ante,  Antonius. 

A.O.       Alii  omnes,  Amioo  optima 

AP.         Appiua,  Apud. 

A.  P.        Ad  pedes,  iSdilitia  potestota. 

A.  P.F.    Auro  [or  ar||ento)  publico  feriundo. 

A. P.M.    Amico  posuit  monumentum,  Annomm  plus  iilnuik 

A.P.R.C  Anno  post  Romam  conditam. 

ARQ.       Anrantum. 

A R. y.y.IXD.  Azam Totsmvolens  dedicavit  Axma  Totiva dooo  dado. 

AT.        A  teisa    Also  ATK.  and  X  TER. 

AT.1LD.0.  ido  to  mihi  dare  operteia. 

AY.         Augur,  Augustus,  Auzelius. 

A.y.        Annos  vizit 

A.y.a    Ab  urbe  oondita. 

AYG.      Augur,  Augustus. 

AYOO.    AxigaMd(geHsraUftftufo).     AyOGG.  AugOfti  tm. 

AYT.PR.R.  Auotocitas  provrnda  Romanorum. 

B 

B.  Bilbins,  Balbus,  Beatus,  Bene,  Benefldarius,  1 

Bonus,  Brutus,  Bustum. 
B/ory.  Benia,BiYUS,  Bixit. 
B.  A.        Bizit  annos,  Bonis  augnrii%  Bonus  aoubilis. 
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BR  at  BL'R  Bom  lena,  !«.,  optfan^  Optimiu. 

B.  D.        Bon»  d6«b  Ronom  datum. 

B.DD.     BonudMbos. 

BlD.&IL  Bene  do  sa  merenti. 

B.F.        BofBa  femiii%  Bona  ftdea,  6<tea  fortiua,  Boiram  fDietam. 

fl.  J.        Bona  femina*  Bona  ftlia. 

RH.        Bona  hatvditaria,  Bonomm  herei. 

B.  I.         BonnmjudidixnLB.LI.  Boni  judids  jndicium. 

B.  M.       B«ats  memoriflB,  Bene  merentu 

R  N.       Bona  nostza,  Benom  aomen. 

BN.H.T.  Bona  bio  inreniea. 

B.  P.        Bona  patema,  Bonornm  potestae,  ^nvm  paUiooin. 

R  Q.        Bene  qnieeca^  Bona  qoaaita. 

R  RP.N.  Bono  xeipaUio»  natu. 

BRT.       BritannicQa. 

RT.        Bonornm  tntor,  firevl  tempore. 

R  V.        Bene  vmle.  Bene  Tizit^  Bonua  vir. 

RV.V.    Balnea  Tina  Yenni. 

BX.        Bixit» /or  visit 

C. 
G.  Oner,  Ouiu»  CSapat»  Gansa,  Censor,  Cirii,  CoKorB,  Colonia, 

Comitialis   (dies),   Condemnor   Consnl,   Com,   Cnro, 

Cnstoa. 
f>i  Caia,  Centaria,  dun,  the  prefix  Con. 

C.R        Civis  bonus,  Commune  bonum,  Coi^JQgi  benemerenti,  Cui 

bono. 
Galnmnia  causa,  Causa  cognita,  Coi^ugi  earissima^  Con> 

silium  cepit,  Cnxiis  ooiuulto. 
OslumniiB  carenda  causft. 
Caesar  (or  Caius)  euravit  faciendum,  Calus  Caii  fiUu^ 


ca 

eaa 

OarV.  Clarisslmi  Tin. 
CESw 

ap. 

CIL 
C.L 
CI-. 
CUV. 

a  M. 

CN. 

COH. 

COL. 

COLL. 

COM. 

CON. 

COR. 

COS. 

ap. 


Caoaans  decreto,  Gsxus  Decins,  Comitialibus  diebua^ 

Censor,  Censoreo.    CESS.  Censores 

Ckusa  fiduda,  Coi\iugi  fedt,  Cnrarit  fadendumt 

Cnstos  beredum,  Custoa  bortomm. 

Ckius  Julius,  Consul  jussil^  CuraTit  judex. 

Qarissimus,  Claudius,  pHodiua,  Colonia. 

Clarissimus  rir,  ClypouTn  royii 

Caius  Marius,  Causa  mortis. 

Cn»us. 

Coheres,  Cobors. 

Collega,  Colleflium,  Colonia,  Colmnu. 

CoIIoga,  Coloni,  Colonia. 

Comes,  Comitium,  Comiwratum. 

Coi^jux,  Consensus,  Consiliarius,  Consul,  ConsulsriSb 

Cornelia  (tribus),  Cornelius,  Corona,  Corpnn. 

Consiliarius,  Consul,  Consularss.     COSS.  Consules. 

Osrissimus  or  Clarissimua  pner,  Civis  publicus,  Curavit 
ponendnm. 

GLB.        Gsxus'Kufus,  Ciris  Romaausi  Cnrayit  tdidendum. 
OS.  Cnsr,  Communis,  Consul 

C.V.        Clarisdmus  or  consnlaris  Tir. 
CVR      Cnra,  Curator,  Cnrarit^  Curia. 

D. 
D.  Dat,  Dedil;  aec,  De,  Dedmus,  Dedus,  Becretum,  Decurio, 

Deus,   Didt,  kn.^  Dies,   Divus,  Dominua,  Domus, 

Donum. 
D.CL        Deenrio  oolonis,  Diebns  comitialibus,  'Divus  Cssar. 
D.D.        I>ea  Dia,  Decurionum  decreto,  Dedicavit,  Deodedit,  Dono 

dedit 
D.  D.  D.   Datum  decreto  decurionum,  Dono  dedit  dedicaTit 
D.RB.    Deeara. 
DESw       Designatus. 

D.  I.         Dedit  imperator,  Dfis  immortalibus,  Diis  inferis. 
D.I.IL    Deo  invicto  Mithra,  Diis  inferis  Manibus. 
D.  M.       Deo  Magno,  Dignus  memoria,  Diis  liaaibua,  Dolo  msla 
D.  O.  H.    Deo  Optimo  Maximo. 
D.P.S.    Dedit  proprio  snmptn,  Deo  perpetoo  sacnun.  De  pecnnia 


K. 
EG. 
E.  IC 
EQ.1C 
RRA. 


F.D. 

y.F.F. 

PL. 
F.U 
FfL 
F.&. 


Ejus,  Equea,  Erezit,  Ergo,  Est,  Et^  Etiam»  E& 

iBger,  Egit,  Egregiua. 

Egregitt  momoriie,.  E^jusmodi,  Erezit  monumentom 

Eqnitnm  magistsr. 

Earesagitnr. 

P. 
Fabius,  Faoere»  Fedt,  Ice.,  Famnia,  Fastoi  (dies),  Felii. 

Femina,  Fides»  Filioa,  Flamen,  Fortune,  Prater,  Fnit, 

Functus. 
Faciendum  cnraTit,  Fidd  oommissum,  Fiduda 
Fidem  dedit,  Flamen  Dialis,  Frauds  donaTit. 
Ferro  flamma  ftime,  Fortior  fortune  fiito. 
Filius,  Flamen,  Flioninius,  Flayius. 
FaTeto  Unguis,  Fedt  libens,  Fdix  Uber. 
Formn,  Froote,  Frumentarina. 
Fonyn  BomanuiB. 


a 


a  GaiuB  (=CbiQs),  QaUia,  Gaadiun,  OeUto^,  Gsmina,  QeiM» 

Ossta,Ontia. 
G.F.        Qemina  iidelis  (lygrftel  fs  a  Zcfim).    Bo  a.P.F.  Geniioa 

piafidelia. 
OU         Oloz^ 

ON.        Genius,  Gens,  G«nu^  Gnaoi  (^CnaasX 
Q.  P.  R.    Qenio  popull  Romant 

H. 
H.  Habe^  ITeres,  Hic^  Homo,  Honor,  ITora. 

HER      Heresy  HerenniuSb    HER  md  HERa  Henulesi 
H.  L       Hao  kge,  Hoc  loco,  Honesto  looo. 
H.M.      Hoo  monumentum,  Honesta  muUar,  Horn  mala. 
H.a.]L    Hio  sepnltu9  est,  Hio  situs  est 
H.y.       Had  urbs^  Hio  TiTit^  H6neste  Ytiit,  Honestus  vir. 

L 
L  Immortalis,  Imperator,  In,  Infia,  Inter,  Inyietus,  Ipss^ 

Isis,  Judex,  Julius,  Junius^  Jupiter,  Justus. 
I  A.  Jam,  Intra. 

I.C.        Julina  Casar,  Juris  Consultum,  Jus  dvile. 
ID.  Idem,  Idus,  Interdum. 

I.D.        Inferis  diis,  Jovi  dedicatum,  Jus  dioendnm,  Jussn  Del 
I.D.H.    Jot!  deo  msgno. 
I.F.         In  foro,  In  m>nte. 
I.  H.       Jacot  hifl^  In  boneetatem,  Justus  bomcw 
IM.         Imago,  Immortalis,  Immunis,  Impensa* 
IMP.       Imperator,  Imperium. 
I.  O.  M.    Joy!  optimo  maximo. 
LP.         In  publico^  Intra  proTindam,  Justa  persons. 
LRY.P.  Impensa  sua  yiyus  posuit 

K. 
K.  Kaso^  (Taia,  Cslumnis»  Caputs  Cams,  Ciastrs. 

K.,  KAL.,  and  ILL,  Kalenda. 

L> 
Ifc  Lalius,  Legio,  Lex,  libens,  liber,  libra.  Locus,  LoUiuA 

Lucius^  Ludus. 
LR         Libens,  Liberi,  Libertus. 
L.D.D.D.  Locus  datus  decreto  decurionum. 
LEG.      Legatus,  Legio. 

LIR       Liber,  LiberaUtas,  libertas,  libertus,  libnrios 
LL.         Lsges,  libentissime,  libertL 
L.K.       Libens  merito,  Locus  monnmnntL 
Ii.S.        laribus  sacrum,  libena  solyit,  Locus  sacer. 
LVD.      Ludus. 
LV.P.F.  Lndos  pubUcos  fedt 

M. 
VL  Hsgister,  Magistrttus,  Magnus,  Manes,'' Marcus,  Marius, 

Marti,  Mater,  Memoria,  Mensia^  Miles,  Monumentum, 

Mortttus,  Mudus,  Mulier. 
M*.  Manias. 

M.D.       Magno  Deo,  Manibus  diis,  Matri  dsum,  Merenti  dsdit 
MES.      Mensis.     MESS.    Menses.  « 

M.  F.       Mala  fides,  Mard  filius,  Monumentum  fedt 
M.  I.        Matri  Idaea,  Matri  Isidi,  Maximo  Joyi 
MNT.  and  MON.  Moneta.  • 
M.P.       Male  podtns,  Monumentum  posuit 
M.S.        Manibus  sacrum,  Memoria  sacrum,  Manttacriptnm. 
MYK.     Municeps,   or  munidpium;    to  aUo  MN.,   MY.,   and 

MVNIC. 
M.Y.S.   Marti  ultori  sacrum,  Mcrito  yotom  solvit 

N. 
N.  Katio,  Natus,  Nefastus  (dies),  Ncpos,  Keptunus,  Nero, 

Komen,  Non,  Nona,  Noster,  Notus,  Kuraen,  Nume* 

rius,  Numerus,  Nummus. 
NEP.      KepoB,  Neptunus. 
N.F.C.    Nostra  fidei  crmmissum. 
N.L.        Kon  licot,  Non  liquet,  Non  longe. 
N.M.Y.  Nobilis  memoria  vir. 

NN.        NoatrL     NN.,  NNO.,  and  NNR  Nostromm. 
NOR      Nobilis.      NOB.,  NOBR,  and  NOY.  Ifovembria 
N.P.       Nefastus  primo  (i.e.,  priore  parte  diei),  Non  potest 

O. 
0.  Ob,  Officium,  Omnis,  Oportet,  Optimus>  Opus.  Ossa. 

OB.         Obiit,  Obiter,  Orbis. 
O.C.S.     Ob  dres  servatos. 
O.II.F.    Omnibus  bonoribus  functua 
O.H.S.S.  Ossa  bic  dta  sunt 
OR     '  Hora,  Ordo,  Omamentum. 
O.T.B.(2'  Ossa  tua  bene  quiescant 
P. 
P.  Pars,  Psssus,  Pater,' Patronus,  Pax,  Perpetuus,  Pes^  Pius, 

Plebs,  Pondo^  Populns,  Post  Posuit  Prases,  Praetor, 

Primus,  Pro,  Prorinda,  PuUicus,  Pablius,  Pner. 
P.O.        Pactum  conrentum,  Patrca  conscripti,  Pecunia  constitttta, 

Ponendumcurant  Postconsolatnm,  Potestateoensoria 


2d 
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P.r.       PU  fidelifl,  Pins  feliz,  PramiBia  fides,  PaUii  filini. 

P.K       Pia  memoriae  Plu  minoB,  Pontifex  mudmnA. 

P.P.       Pator  patratnii,  Patsr  patn«»  Peoonia  pablici,  Prapoiitiia, 

FnxDipiloB,  Propmtor. 
PB.         PmM,  Prntor,  Piidie,  Prinoem. 
P.B.       Penniara  reipabli<a%  Popoloi  ftomaniu. 
P.  K.  C.    Post  Romun  oonditam. 
PR.  PR.  Pwfectas  prvtorii,  Proprvtor. 

P.*  a.       PectmiA  raa,  Plebiadtom,  Proprio  iimi|)ta,  Pablics  MlatL 
P.y*       PU  Tictriz,  Prafectus  urbi,  PrMtantuBuniu  vir. 

Q. 
Q.  Qoflstor,  QTundo^  Qaantiu^  Qua,   Qoi,   Quin^Qemuilia, 

Qaintufl,  Quirites. 
Q.D.R    Qaa  de  re. 

Q.I*8-Sb  Qnn  ii^fr«  icripta  sont ;  m  Q.  S.  &  8L  Qiub  lapn,  tc 
QQ.         QiuBoanqoe,  Qmnquennalis,  Quoqua. 
Q;K.       QiuBBtor  nipablicn. 

R 
B.  BactSp  Bety  Respabliei,  Betrcs  B«z»  Bipa,  Boma.  BomA&iit, 

Bxdas,  RonoB. 
B.O.       Bomana  ciTitaa^  Bomaniis  <sMm. 
BFJBP.  andR?.  Bflq[>abUoa. 
BET.  P.  »ul  BP.  Betro  pedes. 

& 
8L  flaerom,   Scriptas,   Semis,   Senatos,    Sepoltai,   Setrins, 

BeeruM,  Seztos,  Sibi,  Sine,  Situ^  Solos,  Solyit^  Sab^ 

Sana. 
SAO.      Saoerdos^  Sacrifidnm,  Sacnun. 
8.G.        Senatos  conaaltam. 
S.D.       Sacnim  dils^  Salutam  didt^  Senatoa  decretOi  Sentmtiam 

dedit 
aD.tf.   Saenim  diis  Ksnibos,  Sins  dolo  mala 
SER.       SffTins,  Senms. 
&E.T.Ii.  Sit  m  terra  leris. 
SN.         Senatos,  Sententia,  Sine. 
S.P.        Saoerdos  perpetoa,  Sine  peconia,  Soa  peennia. 
8.P.Q.R  Senatoa  popolosque  Bomanus. 
S.S.         Sanctiisimos  senatos,  Sopra  scriptnm. 
&y.B.E.S.Q.y.  Si  Tales  bane  est^  ego  qoidem  ralea 

T. 
T.  Tennino^  Testamentom,  Titos,  Tribonns,  To,  Tonna, 

Totor. 
TR,  TL,  and  TIB.  Tiberios. 
TR,  TB.,  and  TBB.  Tribonos. 
T.F.        Testamentom   fedt,    Titi   filios,    Titolom    fedt,    Titos 

FlaTins. 
TIC        Terminos,  Testamentom,  ThemuBi 
T.P.        Terminom  pocoit,  Tribonida  potestate^  Tribonos  plebis. 
TVL.      Tollios,  Tofios. 

V. 
V.  Urbs,  Usos,  Uxor,  Vale,  Verba,  Vestalii,  Vester,  Vir, 

ViTos,  Vizit,  Volo^  Votom. 
V.A.       Veterano  assiflpatas,  Visit  aanoa. 
y.C        Vale  ooxgoz,  Vir  darissimos,  Vir  consolaris. 
V.K.        Verom  etiam,  Vir  ^gregios,  Visom  est 
V.F.        Usos  froctos.  Verba  fedt,  Viyos  fedt 
V.P.       UrbisprKfoctos,  Vir  perfectissimos.  Vivos  posoit 
V.R.       UrU  Boms,  Uti  logas,  Votom  reddidit 

IL  MsDLSYAL  Abbrkviations. — Of  the  different  kinds 
of  abbreviations  in  use  in  the  middle  ages,  tbe  following 
are  examples: — 

A.M.  Ato  ICsria. 

B.P.  Beatos  Paolos,  Beatos  Petros. 

CC.  Carissimos  {dltoplvr,  Oaiissimi),  ClarissimQS,  Ghmm. 

D.  Deos,  DominicoiL  Dnz. 

D.N. PP.  Dominns  noster  Papa. 

FF.  Felidssimns,  Fratres,  Pandecta  (prob,  for  Or.  n). 

I.e.  or  I.X.  Jesos  Cbristos. 

1 .  D.  N.  In  Dd  nomine. 

KK.  Karissimos  {or  •mi). 

MIC.  Msfistrl,  liartrrea,  Katrimoninm,  MetitisBimos. 

O.  S.  a  OnUnis  Sandi  BenedictL 

PP.  Papa,  Patres,  Piisdmos. 

R.F.  Bex  Franoomm. 

R.  P.  D.  Bererendisdmos  PatAr  DominoSi 

S.  C.  M.  Sacra  CMarea  Majestaa. 

S.M.Fi.  Sanota  Hater  Ecclesia. 

aM.lC.  Sancta  Hater  Maria. 

S.B.I.  Sanotom  Bomanom  Imperiom. 

aV.  Sanotitaa  Vestra,  Sancto  Vixgo. 

V.  Venerabilii,  Venerandns. 

V.B.P.  Vestra  Beyerendisaima  Patemitai. 

lEL  Abbreviations  kow  ik  ttsb. — Tbe  import  of  these 
will  often  be  readily  imderatood  from  the  connection  in 


which  ihey  occur.  There  is  no  occasion  to  explain  beit 
the  common  abbreviations  used  for  Christian  names,  books 
of  Scripture,  months  of  the  year,  points  of  the  compass, 
grammatical  and  mathematical  terms,  or  familiar  tLtlee^ 
like  "Mr,"  Ac. 

The  ordinary  abbreviations^  nOw  or  recently  In  use,  may 
be  conveniently  classified  tmder  the  following  headings : — 

1.  Abbbsviated  Titles  Ain>  Desionai^ons. 
AA       Associate  of  Arts. 
A.B.'       Able-bodied  seaman. 
A.H.       {ArHum  MagiaUr),  Haster  of  Arts. 
A.B.A.    Assodata  of  the  Boyal  Academy. 
AR.&  A  Assodata  of  the  Boyal  Scottish  Academy, 
a  A.        Bachdorof  Arts. 
B.C.L.    Bachelor  of  CivU  Law. 
KD.       Bachelor  of  Divinity. 

B.  LL.     Bachdor  of  Laws. 
B.Se.      Bachdor  of  Sdenoa. 
GL  Glkainnan. 

G.  A       Chartered  Aoooontant 

0.  B.        Companion  of  the  Bath. 

as.        Civil  Engineer. 

CM.       (OMrurfict  MaaitUr),  Haster  in  Soigery. 

C.  M.  0.    Companion  of  St  Michad  and  St  Geoi;ge. 
C.&L      Companion  of  the  Star  of  India. 
D.CI*    Doctor  of  Civil  Law. 

D.D.       Doctor  of  Divinitj. 

D.  lit     Doctor  of  Literatore. 

D.  M.       Doctor  of  Medidne  [Ozfoid] 
D.Sc.      Doctor  of  Sdenoe.- 

Ebor.       ^boraetntis),  of  York.^ 

F. C.&     Fellow  of  the  Chemical  Sodety. 

F.D.        {Fidei  Ve/ttuor),  Defender  of  the  Faith. 

F.F.P.S.  Fellow  of  the  Facolty  of  Physidans  k  Suigcons  [Gloagow] 

F.  0.  S.     Fellow  of  the  Geological  Sodety. 

F.E.Q.C.P.L  Fellow  of  King  and  Qoaen'a  College  of  Phyadans 

in  Ireland. 
F.L.S.     Fellow  of  the  Linnaan  Sodety. 
F.M.       Fidd  HanhaL 
P.  P.&     Fellow  of  the  Philological  Sodetv. 
F.B.A.S.  Fellow  of  the  Boyal  Astronocical  Sodety. 
F.  B.C.  P.  Fellow  of  the  Boyal  College  of  Phyddans. 
F.B.aP.£.  Fdlow  of  the  Boyal  College  of  PhyddanB  of  Edin- 

borgh. 
F.B.C.S.  Fellow  of  the  Boyal  Coll^  of  Sozgeons. 
F.B.G.&  Fellow  of  the  Boyal  Geographioal  Sodety. 
F.  B.  S.     Fellow  of  the  Boyal  Sodety. 
F.B.S.E.  Fellow  ofthe  Boyal  Sodety  of  Edinburgh. 
F.B.S.L.  Fellow  of  the  Boyal  Sodety  of  literature. 
F.  S.  A     Fellow  of  the  Sodety  of  Antiquaries. 
F.S.S.     FeUow  of  the  Statistical  Sodety. 
F.  Z  &     Fellow  of  the  Zodogioal  Sodetv. 
Q.  C.  B.    Knight  Grand  Cross  of  the  BatL 
G.G.H.    Knight  Grand  Cross  of  Hanover. 
G.aM.G.  Knight  Grand  Cross  of  St  Michael  and  St  GooigOb 
G.C.S.L  Knight  Grand  Commander  of  the  Star  of  India. 
H.&H.  His  (9r  Her)  Boyal  Uighneaa. 
J.  P.        Justice  of  toe  Peace. 

J.  U.D.    (Jurit  uMuoqtu  Dodar\  Doctor  of  Civil  and  Canon  Law* 
K.C.S.I.  Knight  Commander  of  the  Star  of  India. 
K.C.B.-  Kni^t  Commander  of  the  Bath. 
K.G.        Knight  of  the  Garter. 

E.  P.       Knight  of  St  Patrick. 
K.T.       Knight  of  the  Thistle. 

L.A.H.   Licentiate  of  the  Apothecaries' HalL 

L.C.  J.     Lord  Chief  Justice. 

LLbB.     {Ltgwn^  itoeaUaunntf),  Badielor  of  Lawa 

LL.  D.     (Z^rim  Dodor),  Doctor  of  Lawa. 

LL.H.     {Leffim  Magider),  Haster  of  Laws. 

L.&C.P.  licentiate  of  the  Boyal  College  of  PhyddaOa. 

L.  B.C.S.  licentiate  of  the  Boyal  College  of  Sorgeona. 

L.&  A     Licentiate  of  the  Apothecariea^  Sodety. 

M.A       Haster  Of  Arta. 

M.  B.       UiedieifUB  Baeealawmu),  Bachelor  of  Hedido& 

H.G.       Member  of  Congreaa. 

M.  D.       UiediiMUB  Doctor),  Doctor  of  Hedicine. 

M.  P.       Member  of  Parliament 

M.B.CP.  Member  of  the  Boyal  College  of  Physidana. 

H.B.L  A  Member  of  the  Boyd  Irish  Academy. 

Mua.  B.  Bachdor  of  Mudc 

^  An  ardibiihop  or  bishop,  in  writing  his  signature,  substitutes  f»T 
his  sunsme  the  name  of  hia  see ;  thus  the  prelates  of  Canterbury,  York* 
Ocford,  London,  ke.,  subscribe  themsdvea  A.  0.  Gaatoar.,  W.  Sbor.^ 
J.  F.  Ozon.i  J.  London,  ko. 
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HulI).  ]>oetor  of  Hilda 

ir.P.       Hotaiy  PuhUc 

P.a        Privy  Councillor. 

Ph.  D.     (PkOtaoi^  Doctor),  Doctor  of  Philotoplisr. 

P.ILA.    Preddant  of  the  BojaI  Academy. 

Q.a        Qaeen'i  ConzueL 

R.  QUx,  Stgina),  Kuig»  Queen. 

ILA.       Boyil  Aoademidan.    Boyal  Artillenr. 

R.A.1L  Boyel  Academy  of  Hnno. 

R.£.        Boyal  Ennneeri. 

Bee.  ProL  Baffiui  ProCaMOi; 

R.SL       Boyal  Marmea. 

R.N.       Boyal  Navy. 

&  erStSamt 

&  a  a     Solicitor  hefon  the  SQ|irBme  Courts  [of  Soodand]. 

(fiaeremmetm   Theoiogtm  Pr^fmor),   Profotsor  of  Saofed 
Thedqer. 

Yloe-Chanoeuor.    Victoria  Croaa. 

Yicar-OeneraL 

Yeterinazy  Soraeon. 

Writer  to  the  Signet  [in  Scothmd].  BqumdmatoJUom^, 

2.  Abbreviations  denotino  Mokhs,  WmGarSy  and 

MSABUBES:— ^ 

!*,•  £,«  or  I    (KJm),  poand 


&T.P. 

v.a 

V.O. 
V.8. 
W.SL 


bar.      hainL 

hoa.     hnaheL 

e.        oent 

e.  (or  cub.)  ft  &a  caUo  foot^ 

cvl     hundredweight 
d.         {dmarius),  penny. 

dwt 

1 

fl. 

ft 

fur. 

r        grain, 
orhr.  hoar. 


diachm  or  dram. 


florin. 

foot 

ftirlong. 


hhd. 

in. 

kilo. 


hoffshead. 

incL 

kilomrtffc 


or 

(money). 
Ih.  or  Ibk  (Jt6ra),  poond  (weight), 
m.  or  mL  mile ;  minnte. 
m.      ^linim. 
mob     month* 
na.       nail. 
OS.       oimce. 
pit      peek. 
Yn.      pole, 
pt       pint. 

q.        {guadrmd^,  fibrthing. 
qr.       quarter, 
qt        quart 
ro.       rood. 
Ba.*     rupeaa. 
a.or/(joi^),  ahilUiig. 
a.  or  aeo.  aeoond. 
8C.  cr  acr.  acmple. 
a^v  ft  ftc  aquare  foot,  fco. 
at       atone, 
yd.      yard. 

3.  Miscellaneous  AuBBEviATioNa. 

A        Accepted. 

Aa    (^Jite  C%rMt*m),  Befora  Chriat 

aoc,  a,'e.',  or  acct  Account 

A  D.    {Anno  Zkmiini),  In  the  year  of  our  lord. 

AB.LO.U.  Auatrin  eat  imperare  orbi  universo,'  or  Alloa  Eitlrci.li 

lat  Oeateneich  Unterthan. 
JEt  or  £tat  (.i&aHi  [afmo]),  In  the  year  of  his  age. 
A.  H.    {4nno  Etgira)^  In  the  year  of  the  Hegira  (the  Mohammodau 

era). 
A  >L   {AwHo  Iftmdtif  In  the  year  of  the  world. 
A  M:    LlnU  meridiem).  Forenoon. 
AnoQ.  Anonymooa. 
AU.CX  {Anmo  urbie  eondita).  In  the  year  from  the  buildinff  of  the 

city  (ijt,.  Borne.) 
B.a     Before  Ubiist 
CL  or  Cap.  {Oaput^  Chapter. 
C        Centigrade  (or  Caiaius'a)  Thermometer, 
cent*  (Gmtum),  A  hundred,  yVrywmtZy  iBlOO. 
Ct       {Oai^er),  Compare. 
Ch.  or  Chapu  Chapter. 
Ca      Company.    County. 
Cr.      Creditor. 

curt.    Current  the  meaent  montb. 
I).0.    (M  9ra<»a),  By  the  grace  of  Ood. 
1^      DittOk  the  aame. 

IXO.IL  (Deo  Optimo  Maximo),  To  God  the  Baat  ond  Greateai 
J>r.      Debtor. 
]>.  V.   {Deo  wOoiUe),  Ckxl  willing; 


*  Cbaraetera,  not  properly  abbreriationa,  are  used  in  tbe  aame  way  ; 
'•^^  •  "  for  ••  dcgreea,  miuutea,  aeconds,'*  (circular  meaaure)  J  J,  3,  3 
for  "ooneeai  drachma,  acmplaa."  %  ia  probably  to  be  traced  to  tbe 
written  fonn  of  tbe  a  fai  *•  oa." 

'  Theee  forma  (aa  weU  aa  |^  tbe  aymbol  for  the  American  dollar)  aie 
placed  before  their  amonnta. 

*Ii  ie  gieem  to  Awtria  to  rule  the  whole  earth.  The  derioe  of 
ifljtria,  ilrsi  adopted  by  Frederick  HI. 

♦-ParciPt"  If  often  aipified  hj  •/,,  %  forni  \m^'^  \o  «  W-" 


a.  g:     (fiaMwU  grtdta).  For  aamplab 

eel  orlta  {St  etetera).  And  the  net ;  and  no  fNth. 

Xx.      Examj^a. 

F.  or  Fahr.  Fahienheil^B  Thermomelec. 

Fee.     (AcfO.  Ha  made  (or  did)  it 

fl.        Fknlriahed. 

Fa  or  FoL  FoUok 

f.o.lx  nee  on  board. 

O.P.O.  (General  Poet  Offioa. 

H.1L&  Her  Mi^eety'a  Shia 

IK  or.Ibid.  (/Mdam),  In  the  aame  place. 

Id.     '(/<^)»  The  aame. 

La.      ildett),  ThaAiL 

L H.a  iJeaue  JTommum  Salvator),  Jonu  Iho  Sariour  <of  men. 

In£     ( Ji0«)f  Below. 

inat    In^aa^  the  praaent  month. 

LO.lT.IoweyoiL 

Lq.      (Idem  ptod^  The  aame  aa. 

K.r.x.  (jm)  «A  >Mw£i.Jgt  etetera,  and  tbo  rost, 

L.  or  lib.  (JMer),  Book. 

Lat    Utttodii 

Lc      {Loeo  oUato),  In  the  place  oited. 

Lon.  or  Long.  Longitude. 

L.S.     {Xociw  eigm*  The  pUce  of  the  aeaL 

Mem.  (MemenUo),  Bemember,  Memorandum. 

Ma     Manmnript    MSS.  Manuacripta. 

N.B.    (iNToto  iena),  Mark  well ;  take  notice. 

N.a   North  Britain  (i&,  Scotland). 

N.D.  Nodate^ 

num.  con.  (y«miiM  ooiUrGdioeiU^,  Ko  one  oontradietlajr. 

Na     ilhmmo).  Number. 

N.a    New  Style. 

N.T.    NewTeatament 

oK       (OMiO,  Died. 

Oba.    Obaoleta' 

O.U.M.a  OnHerMaJeaty'BBennaab 

O.a     Old  Style. 

O.T.    Old  Teatament 

P.        Page.    Pp.  Pflgea. 

^.        (Per),  For:  e,g,,  ^  lb.,  For  one  pound. 

PInz.  {Pimasii),  He  painted  it 

P.M.   (/W  •naritfjm),  Afternoon. 

P.O.    Poet  Office.        P. 0.0.  Poet  Office  Older. 

P.P.a^>ur  wiwwfri  cong^).  To  take  leave. 

P.  B.    Price-nng. 

proz.    {ProoBimo  [menas]).  Next  month. 

P.a     Poetacript 

Pt      Part 

ixt  or  mo,  tem.  (Pro  tempore),  For  the  time. 

P.T.O.  rleaae  turn  oTcr. 

Q.,  Qu.,  or  Qy.  Query ;  Queation. 

Q.d.     {Quaei  dieat),  Aa  if  he  ahould  aay  ;  aa  much  aa  to  aay. 

Q.  E.D.  (Quod  enU  demonetranditm),  which  wna  to  be  domonatratad. 

Q.E.F.  (Quod  erat/actendum)',  which  waa  to  be  done. 

q.a.  or  quant  aulT.     {Quantum  n^^leii),  Aa  much  aa  ia  auffiuient 

q.  r.      (Quod  tride),  Which  aee. 

B.  or  B..  {Jteetpe),  Tkke. 

V  (=  r.  for  radix),  the  aign  of  the  aquare  root 

B.LP.  CBequieeeat  wpaee/).  May  he  reat  in  peaoel 

80.        (Sctlicei),  Namely  ;  that  ia  to  aay. 

S&  or  Sculp.  (Sculpeit).  Ho  engraved  it 

aD.U.E.  Society  for  the  Diffuaion  of  Uaeful  Knowledge; 

aeq.  or  aa,,  aeqq.  or  aqq.  (Sequene,  eegvetUia),  The  following. 

a.  pi      (^«Mj»^),  mthoutoifapring. 

aP.O.  Society  lor  the  Propagation  of  the  GoapoL 

Sup.     (Supra),  Above. 

a.v.      {Sm  voe$).  Under  the  word  (or  headinid. 

T.aD.  Trinity  <S>llege.  Dublin. 

ult      (Ultimo  [meneei,  Laat  month. 

U.S.    United  Statea. 

▼.        (FarnM),  Agahiat 

T.  or  vid.  (riA)78ee. 

via.      (FicIaUb^,  Namely. 

V.  B.  metoria  BmM),  Victoria  the  Qnoen. 

Xmaa.  Chiiatmaa  [ITUe  Xita  (Sreek  letter,  eorretpanding  to  Cttl 

(See  Grarius's  Tkesaurue  Antiquitatuni,  1694,  sqq,; 
Nicoki's  Tradatue  de  Sifflie  Vetorum;  Mommaen's  Corpui 
InecripUoMm  Laiinarum,  1863,  eqq.;  NataJis  do  WaiUVi 
PaliographU,  Paris,  1838;  ^Iph.  Chaasaafs  FaUographie, 
1864,  azKl  DicHonnatre  dee  AbrSviaHane,  3d  ed.,  1866.  A 
mamuJ  of  thg  abbreviations  in  cmrent  use  is  a  desideratmn. ) 

ABBREVIATORS,  a  body  of  writers  in  the  Piipal 
Ghancexy,  whose  business  is  to  sketch  out  and  prepare  in 
dne  form  the  Pope's  buUs»  brief a^  and  consiBtotial  deczee0» 


so 
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I'hey  are  first  mentioned  in  a  Imll  of  Benedict  XII,  early 
in  the  14th  oentuiy.  Their  number  b  fixed  at  seventy- 
two,  of  whom  twelve,  distinguished  as  depareo  mcujarit  hold 
prelatic  rank;  twenty-two,  depareo  minori,  are  clergymen  of 
lower  rank ;  and  the  remainder,  examinatoret,  may  be  laymen. 

ABD  ALLATIF,  or  AB]>-ni/-LATi7,  a  celebrated  physician 
and  traveller,  and  one  of  the  most  voluminous  writers  of 
the  East,  was  bora  at  Baghdad  in  1162.  An  interesting 
memoir  of  Abdallatif,  written  by  himself,  has  been  pre- 
served with  additions  by  Ibn-Abu-Osaiba,  a  contemporaiy. 
From  that  work  we  learn  that  the  higher  education  of  the 
youth  of  Baghdad  consisted  principally  in  a  minute  and 
carefcQ  stady  of  the  rules  and  principles  of  grammar,  and 
in  their  committing  to  memory  the  whole  of  the  Koran,  a 
treatise  or  two  on  philology  and  jurisprudence,  and  the 
choicest  Arabian  poetry.  After  attaining  to  great  pro- 
ficiency in  that  kmd  of  learning,  Abdallatif  applied  him- 
self to  natural  philosophy  and  medicine.  To  enjoy  the 
society  of  the  learaed,  he  went  first  to  Mosul  (1189),  and 
afterwards  to  Damascus,  the  great  resort  of  the  eminent 
men  of  that  age.  The  chemical  fooleries  that  engrossed 
the  attention  of  some  of  these  had  no  attraction  for  him, 
but  he  entered  with  eagerness  into  speculative  discussions. 
With  letters  of  recommendation  from  Saladin's  vizier,  he 
visited  Egypt,  where  the  wish  he  had  long  cherished  to 
converse  with  Maimonides,  "the  Eagle  of  the  Doctors," 
was  gratified.  He'  afterwards  formed  one  of  the  circle  of 
learaed  men  whom  Saladin  gathered  around  him  at  Jera- 
salem,  and  shared  in  the  great  sultan's  favours.  He  taught 
medicine  and  philosophy  at  Cairo  and  at  Damascus  for  a 
number  of  years,  and  afterwards,  for  a  shorter  period,  at 
Aleppo.  ^  love  of  travel  led  him  in  his  old  age  to  visit 
different  parts  of  Armenia  and  Asia  Minor,  and  he  was 
setting  out  on  a  pilgrimage  to  Mecca  when  he  died  at 
Baghdad  in  1231.  Abdallatif  was  undoubtedly  a  man  of 
great  knowledge  and  of  an  inquisitive  and  penetrating 
mind,  but  is  said  to  have  been  somewhat  vain  of  his  attain- 
menta.  Of  the  numerous  works — ^most  of  them  on  medi- 
cine— ^which  Osoiba  ascribes  to  him,  one  only,  the  AcoourU 
of  Egypt^  appears  to  be  known  in  Europe.  The  manuscript 
of  this  work,  which  was  discovered  by  Pococke  the  Orien- 
talist, is  preserved  in  the  Bodleian  Library.  It  was  trans- 
lated into  Latin  by  Professor  White  of  Oxford  in  1800,  and 
into  French,  with  very  valuable  notes,  by  De  Sacy  in  1 810. 
It  consists  of  two  parts :  the  first  gives  a  general  view  of 
IJgypt ;  the  second  treats  oi  the  Nile,  and  contains  a  vivid 
description  of  a  famine  caused,  during  the  author's  residence 
in  Egypt,  by  the  river  failing  to  overflow  its  banks.  The 
work  gives  an  authentic  detailed  account  of  the  state  of 
Egypt  during  the  middle  age& 

ABD-EL-KADER,  celebrated  for  his  brave  resistance  to 
the  advance  of  the  French  in  Algeria,  was  bora  near 
Mascara,  in  the  early  part  of  the  year  1807.  His  father 
was  a  man  of  great  influence  among  his  countrymen  from 
his  high  rank  and  learning,  and  Abd-el-Kader  himself  at 
an  early  age  acquired  a  wide  reputation  for  wisdom  and 
piety,  as  well  as  for  skill  in  horsemanship  and  other  manly 
exercises.  In  1831  he  was  chosen  Emir  of  Mascara,  and 
leader  of  the  combined  tribes  in  their  attempt  to  check  the 
growing  power  of  the  French  in  Africa.  His  efforts  were 
at  first  successful,  and  in  1834  he  concluded  a  treaty  with 
the  French  general,  which  wa^  very  favourable  to  his  cause. 
This  treaty  was  broken  in  the  succeeding  year;  but  as  the 
war  that  followed  was  mainly  in  favour  of  the  Arabs,  peace 
was  renewed  in  1837.  War  again  broke  out  in  1839, 
and  for  more  than  a  year  was  carried  on  in  a  very 
desultory  manner.  In  1841,  however,  Marshal  Bugeaud 
assumed  the  chief  command  of  the  French  force,  which 
numbered  nearly  100,000  men.  The  war  was  now 
earned  on  with  great  vigour,  and  Abd-el-Kader,  after  a 


moat  determined  resistanoa,  snnendered  himself  to  the 
Due  d'Aumale,  on  the  22d  December  1847.  The  promise, 
that  he  would  be  allowed  to  retire  to  Alexandria  or  St 
Jean  d'Acre,  upon  the  faith  of  which  Abd-el-Kader  had 
given  himself  up,  was  broken  by  the  French  government 
He  was  taken  to  France,  and  was  imprisoned  first  in  the 
castle  of  Pan,  and  afterwards  in  that  of  Amboise.  In  1852 
Louis  Napoleon  gave  him  hi^  liberty  on  condition  of  his  not 
returning  to  Algeria.  Since  then  he  resided  successively  at 
Broussa,  Constantinople,  and  Damascus.  He  is  reported 
to  have  died  at  Mecca  in  October  1873.    See  Aloebia. 

ABDERA  (1.),  in  Ancient  deography,  a  maritime  town  of 
Thrace,  eastward  from  the  mouth  of  the  river  Nestua. 
Mythology  assigns  the  founding  of  the  town  to  Hercules ; 
but  Herodotus  states  that  it  was  first  colonised  by  TimesiaB 
of  C9aaomen8B,  whom  the  Thradans  in  a  short  time  expelled. 
Rather  more  than  a  century  later  (&a  541),  the  people  of 
Sees  recolonised  Abdera.  The  town  soon  became  one  of 
considerable  importance,  and  in  &a  408,  when  it  was  re- 
duced by  Thrasybulus  the  Athenian,  it  is  described  as  in  a 
very  flourishing  condition.  Ita  prosperity  was  greatly  im- 
paired by  its  disastrous  war  witii  the  Triballi  (drca  &a 
376),  and  very  little  is  heard  of  it  thereafter.  The 
Abderitse,  or  Abderitani,  were  proverbial  for  their  want  of 
wit  and  judgment;  yet  their  city  gave  birth  to  several 
eminent  persons,  as  Protagoras,  Democritus,  and  Anaxarchus 
the  philosophers,  Hecatsus  the  historian,  Nicenetus  the 
poet,  and  odiers. 

ABDERA  (2.),  a  town  in  Hispania  Baaica,  founded  by 
the  Carthaginians,  on  the  south  coast,  between  Malaoa  and 
PronL  ClMridemi.  It  is  probably  represented  by  the 
modern  Adra. 

ABDICATION,  the  act  whereby  a  person  in  office 
renounces  and  gives  up  the  same  before  the  expiry  of  the 
tmie  for  which  it  is  hdd.  The  word  is  seldom  used  except 
in  the  sense  of  surrendering  the  supreme  power  in  a  state. 
Despotic  sovereigns  are  at  liberty  to  divest  themselves  of 
their  powers  at  any  time,  but  it  is  otherwise  with  a  limited 
monarchy.  The  throne  of  Great  Britain  cannot  be  lawfully 
abdicated  unless  with  the  consent  of  the  two  Houses  of  Par- 
liament When  James  II,  after  throwing  the  Great  Seal 
into  the  Thames,  fled  to  France  in  1688,  he  did  not  formally 
resign  the  crown,  and  the  question  was  discussed  in  Parlia- 
ment whether  he  had  forfeited  the  throne  or  had  abdicated. 
The  latter  designation  was  agreed  on,  for  in  a  full  assembly 
of  the  Lords  and  Commons,  met  in  convention,  it  was  re- 
solved, in  spite  of  James's  protest,  "  that  King  James  IL 
having  endeavoured  to  subvert  the  constitution  of  the  king' 
dom,  by  breaking  the  original  contract  between  king  and 
people,  and,  by  the  advice  of  Jesuits  and  other  wicked  persons, 
having  violated  the  fundamental  laws,  and  having  with- 
drawn himself  out  of  this  kingdom,  has  abdicated  the 
government,  and  that  the  throne  is  thereby  vacant"  The 
Scotch  Parliament  pronounced  a  decree  ik  forfeiture  and 
deposition.  Among  the  most  memorable  abdications  of 
antiquity  may  be  mentioned  that  of  Sulla  the  dictator,  &a 
79,  and  that  of  the  Emperor  Diocletian,  a.d.  305.  The  follow- 
ing is  a  Ustof  the  more  important  abdicationsof  laturtimes : — 

Benedict  IX.,  Pope, 1048 

Stephen  11.  of  Hungary, 1131 

Albert  (the  Bear)  of  Brandenburg,  .        .  .  11G9 

LadiBlani  III.,  Dnke  of  Poland,       .        .  .  1207 

John  Balliol  of  Scotland,  ...  .  1296 

John  Gantaciuene^  Emperor  of  the  East  .        .        •  1855. 

John  XXIII.,  Pope,        .......  1415 

Eric  YII.  of  Denmark  and  XIII.  of  9wediin.   .        •        .  1439 
Amnnth  II.,  Ottoman  Emperor,     .        .        .          1444  and  1445 

CharleaY.,  Emperor,.  1550 

Chriatina  of  Sweden,        • ,  ]654 

John  Casimir  of  Poland,  ...  .        ,  1668 

Jamee  II.  of  En^and, .  1688 

Fredflrick  Angortos  of  Poland 1706 
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FliillpT.or  Spain.         .       . 
Victor  Anwdim  IL  ^BndhdM, 
AduDst  IIL,  Ottonua  Smpsor, 
CaiarlM  of  K^les  (on  •ccwion  to  throne 
StaaiaLun  IL  of  Poland, 
Chulaa  Smaanel  IT.  of  Saidinii, 
GhaiiMlY.  ofSpaiiw 
Joaeph  Boninarta  of  Kaplaa, 
QnataToa  IV.  of  Bwedon, 
Loida  Bonaparta  of  Holland, 
Napoleon  of  Fnaoe, 
Victor  Emannel  of  Sardinia, 
Charlaa  X.  of  Franca,      • 
Pedzoof 


of  Sjioin), 


Bon  Migoal  of  Portngal, 
William  I.  of  Holland, 
lionia  Philippa  of  Fianoa^ 
Looia  Charlaa  of  Bavaria, 
Ferdinand  of  Austria, 
Cfaarlea  Albert  of  SardmiD, 
Leopdd  IL  of  Toacany, 
laabellalL  of  Spain,      . 
AmadeoaL  of  Spain,     • 


Aiirill, 


1814, 


Jnna 
Mar. 
June 
Mar. 
July 
and  June 
Mar. 
Aug. 

'^ 

Oct 
Feb. 
Mar. 
De& 
Mar. 
July 
June 
Feb. 


1724 
1780 
1780 
17fi» 
1796 
4,  180S 
19,  1808 

6,  1808 
29,  1809 

2,  1810 
2%  1816 
13,  1821 

2,  1830 

7,  1831 
26,  1834 

7,  1840 
24,  1848 
21,  1848 

2,  1848 
28,  1849 
21,  1859 
26,  1870 
11,  1878 


ABDOICEK,  in  A  natomp,  the  lower  part  of  the  trook  of 
the  body^  ntnated  between  the  thorax  and  the  pelyis.  See 
Ahatomt. 

ABDOMINALES^  or  Abdominal  Fishbs,  a  sulHliyision 
of  the  MalaoopterygioiiB  Order,  whose  yentral  fine  are  placed 
behind  the  peotoralsy  under  the  abdomen.  The  typical 
abdominala  are  carp,  nhnon,  herring,  iQnres,  and  pike. 

ABDUCTION,  a  law  term  denoting  the  forcible  or 
fandnlent  removal  oi  a  perK>n,  limited  by  coetom  to  the 
ease  where  a  woman  is  the  yictink  In  the  case  of  men  or 
children^  H  has  been  nsoal  to  sabstttnte  the  teim  Kii>- 
KAPPnro  {q,9.)  The  old  severe  laws  against  abdaction, 
generally  oontemTilatang  its  object  as  the  possession  of  an 
heiress  and  her  fortone,  have  been  repealed  by  24  and  26 
VieL  c.  100,  s.  53,  whieh  makes  it  felony  for  any  one  from 
motivae  of  locre  to  take  away  or  detain  against  her  will, 
with  intent  to  many  or  carnally  know  her,  dkc.  any  woman 
of  any  age  who  hsa  any  interest  in  any  real  pr  personal 
estate,  or  is  an  heiress  presomptive.  or  oo-heiiess,  or  pre- 
somptiTe  next  of  kin  to  any  one  having  snch  an  interest ; 
or  for  any  one  to  eanae  snch  a  woman  to  be  married  or 
carnally  lofown  by  any  other  person ;  or  for  any  one  with 
snch  intent  to  allure,  take  away,  or  detain  any  snch  woman 
nnder  the  age  of  twenty-one.  oat  of  the  possession  and  against 
the  will  of  her  parents  or  gnardians.  ^ys.  54,  forcible  taking 
away  or  detention  against  her  will  of  any  woman  of  any  age 
with  like  intent  is  felony.  Even  without  such  intent,  abdue- 
Haa  of  any  nnmairied  giil  nnder  the  age  of  sixteen  is  a 
misdemeanour.  In  Scotland,  where  there  is  no  statutoiy 
adjustment^  abduction  is  similarly  dealt  with  by  practice. 

ABDUL  MEDJID,  Sultan  of  Turkey,  the  thirty-first 
sovereign  of  the  house  of  Othman,  was  bom  Apifl  28, 
1823,  and  succeeded  hie  father  Mahmoud  H  on  the  2d 
of  July  183d.  Mahmoud  appears  to  have  been  unable 
to  effect  the  lef orma  he  desired  in  the  mode  of  educating 
his  children,  so  that  his  son  received  no  better  education 
than  that  given,  according  to  use  and  wont^  to  Turkish 
princes  in  the  haiem.  When  Abdul  Mecyid  succeeded  to 
the  throne,  the  affairs  ol  Turkey  were  in  an  extremely 
critiGal  statei  At  the  veiy  time  his  father  died,  the  news 
was  on  its  way  to  Constantinople  that  the  Turldsh  anny 
bad  been  signally  defeated  at  Nistb  by  that  of  the  rebel 
Egyptian  vioercyy,  Mehemet  Ali;  and  the  Turkish  fleet  was 
at  the  same  time  .on  its  way  to  Ilgypt,  to  be  surrendered 
perfidiously  by  its  conmiander  to  the  same  enemy.  But 
through  the  intervention  of  the  great  European  powers, 
Mehemet  AH  was  obliged  to  come  to  tenns,  and  the  Otto- 
nan  empire  was  saved.    In  compliance  with  his  father^s 

>  Pidro  had  tnooMikd  to  tlw  throM  of  Pottncal  ia  1826,  bat  abdi- 
gsleiSt  aft  oqoa  iq  UfWJt  of  hi*  daaghtar. 


express  instructions,  Abdul  Mecyid  set  at  onoe  about  carry- 
ing out  the  extensive  reforms  to  which  Mahmoud  had  so 
energetically  devoted  himsell  In  November  1839  was 
prodkinied  an  edict^  known  as  the  Hatti-aherif  of  Qulhan^ 
consolidating  and  enforcing  thes6  lefonns,  wluch  was 
supplemented,  at  the  cloee  of  the  Crim^  war,  by  a 
similar  statute^  issued  in  February  1856.  By  these  enact- 
ments it  was  provided  that  all  closea  of  the  sultan's  sub- 
jects should  have  security  for  thdr  lives  and  property; 
that  taxes  should  be  fairly  imposed  and  justice  impartially 
administered;  and  that  aU  should  have  full  religious 
liberty  and  equal  dvil  rightai  -The  scheme  was  reguded 
as  so  revdutionaiy  by  the  aristocracy  and  the  educated 
classes  (the  Ulema)  that  it  met  with  keen  opposition,  and 
was  in  consequence  but  partially  put  in  force,  especially  in 
the  remoter  parts  of  the  empire ;  and  more  than  one  con- 
spiracy was  f onned  against  the  sultan's  life  on  account  of 
it  Of  the  other  measures  of  reform  promoted  by  Abdul 
Mecyid  the  more  important  were — the  reorganisation  of  the 
army  (1843-4),  the  institution  of  a  council  of  public  ii^ 
struction  (1846^,  the  abolition  of  an  odious  and  unfairly 
impoeed  capitation  tax,. the  repression  of  slave  trading,  and 
various  provisions  for  the  better  administration  of  the  public 
service  and  for  the  advancement  of  commercei  The  publio 
history  of  his  times — ^the  disturbances  and  insurrections  in 
different  parts  of  hie  dominions  throughout' his  reign,  and 
the  great  war  successfully  carried  on  against  Russia  by 
Turkey,  and  by  England,  France,  and  Sardinia,  in  the 
interest  ol  Turkey  (1853-56)— can  be  merely  alluded  to 
in  this  personal  notice.  When  Kossuth  and  others  sought 
refuge  m  Turkey,  after  the  failure  of  the  Hungarian  rising 
in  1849,  the  sultan  was  called  on  by  Austria  and  Russia  to 
surrender  them,  but  boldly  and  determinedly  refused.  It 
is  to  his  credit,  too,  that  he  would  not  allow  the  con* 
spiraton  sgainst  his  own  life  to  be  put  to  death.  He  bore 
the  character  of  being  a  kind  and  honourable  man. 
Against  this,  however,  must  be  set  down  his  excessive 
extravagance,  especially  towards  the  end  of  his  life.  He 
died  on  the  25th  of  June  1861,  and  was  succeeded,  not  by 
one  of  hie  sons,  but  by  hie  brother,  Abdul  Ariz,  the  present 
sultan,  as  the  oldest  survivor  of  the  family  of  Othman. 

A.  BEOKET,  Thomab,  Archbishop  of  Canterbury  and 
Chancellor  of  England  in  the  12th  century,  was  bom  in 
London  on  the  21st  of  December  1118.  His  father, 
Qilbert  Becket,  and  his  mother  Roesa  or  Matilda,  were 
both,  there  can  be  littie  doubt,  of  Norman  extraction,  if 
indeed  they  themselves  were  not  immigrants  from  Normandy 
to  England.  Gilbert  Becket,  a  merdiant,  and  at  one  time 
Sherifif  of  London,  a  man  of  generous  impulses  and  some- 
what lavish  hospitality,  provided  for  hie  only  child  Thomas 
all  the  attainable  advantages  of  influential  society  and  a 
good  education.  At  ten  years  of  age  Thomas  was  placed 
under  the  tuition  of  the  canons  regular  of  Morton  on  the 
Wandle  in  Surrey.  Fh>m  Merton  he  proceeded  to  study  in 
the  London  schools,  then  in  high  repute.  At  Pevensey 
Castle,  the  seat  of  his  father's  fnend  Richer  de  I'Aigle,  one 
of  the  great  barons  ol  England,  he  subsequently  became  a 
proficient  in  all  the  feats  and  graces  of  chiviJry.  From 
Pevensey  he  betook  himself  to  the  study  of  theology  in  the 
University  of  Paris.  He  never  became  a  scholar,  much 
lees  a  theologian,  like  Wolsey,  or  even  like  some  of  the 
learned  ecclesiastics  of  his  own  day ;  but  his  intellect  was 
vigorous  and  original,  and  his  manners  captivating  to  his 
associates  and  popular  with  the  multitude.  His  father's 
failure  in  businees  recalled  him  to  London,  and  for  three 
years  he  acted  as  a  clerk  in  a  lawyer's  office.  But  a  man 
so  variously  accomplished  oould  not  fail  to  stumble  on 
preferment  sooner  or  later.  Accordingly,  about  1142, 
Archdeaoon  Baldwin,  a  learned  civilian,  a  friend  of  the 
elder  Bedcet,  introdv^  him  to  Theobald,  Archbidiop  oi 
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Cfuiterbiiiy,  who  iA  onoe  i^ypointed  him  to  an  office  in  the 
Archiepiscopal  Court  His  talents  speedily  Taised  him  to 
the  axchdeacoury  of  the  sea  A  Beckef  s  tact  in  assisting 
to  thwart  an  attempt  to  interest  the  Pope  in  favour  of  the 
coronation  of  Stephen's  son  Eustace,  paved  the  way  to  the 
archdeacon's  elevation  to  the  Chancellorship  of  England 
under  Henry  11,  a  dignity  to  which  he  was  raised  in  1155. 
As  be  had  served  Theobald  the  archbishop,  so  be  served 
Henry  the  king  faithf uOy  and  walL  It  was  his  nature  to 
be  loyaL  Enthusiastie  partisanship  is,  in  fwd,  the  key  to 
much  that  is  otherwise  inexpUeable  in  his  subsequent  con> 
duct  towards  Henry.  When  at  a  later  period  A  Becket  was 
raised  to  the  primacy  of  Enghmd,  a  dignity  not  of  his  own 
seeking^  be  must  neids  quarrel  with  Henry  in  the  inter^t 
of  the  Pope  and  **  for  the  honour  of  God."  As  Chancellor  of 
England  be  appeared  in  the  war  of  Toulouse  at  the  head  of 
the  chivAliy  at  England,  and  **  who  can  recount,"  says  his 
attendant  and  panegyrist  Grim,  **  the  carnage,  the  desolation 
he  mode  at  the  h£i  of  a  strong  body  of  soldiers  1  He 
attacked  castles,  and  razed  towns  and  cLtiea  to  the  ground ; 
he  burned  down  houses  and  fbrms,  and  never  showed  the 
slightest  touch  of  pity  to  any  one  who  rose  in  insurrection 
against  his  master.^  In  single  comba:;  he  vanquished  and 
made  prisoner  the  valiant  Knight  'Rngftl^m  de  Tii&  Nor 
did  )l  Beoket  the  chancellor  seek  to  quell  Henry's  secular  foes 
alone.  He  was  the  i^le  mouthpiece -xxf  the  Crown  in  its 
contention  with  the  Bishc^  of  Chichester,  who  had  alleged 
that  the  permission  of  the  Pope  was  necessary  to  the  con- 
ferring or  taking  away  of  ecclesiastical  benefices;  and  he 
rigorously  exacted  dcutagt,  a  military  tax  in  lieu  of  personal 
service  in  the  field,  from  the  clergy,  who  accused  him  of 
"plunging  .a  sword  into  the  bosom  of  his  mother  the 
church."  His  pomp  and  munificence  as  chancellor  were 
beyond  precedent  In  1159  he  undertook,  at  Henry's 
request,  an  embassy  to  the  French  Court  for  the  purpose 
of  ajfigncing  the  kiiig's  eldest  son  to  the  daughter  of  the 
king  of  France.  His  progress  through  the  country  was 
like  a  triumphal  procession.  "How  wonderful  must  be 
the  king  of  England  himself  whose  chancellor  travels  in 
such  state  1"  was  on  every  one's  lips.'  In  1162  he  was 
elected  Archbishop  of  Canterbury,  Gilbert  Foliot,  Bishop 
of  Herford,  alone  dissenting,  and  remarking  sarcastically, 
at  the  termination  of  the  ceremony,  that  "  the  king  hod 
worked  a  miracle  in  having  that  day  turned  a  layman  into 
an  archbishop  and  a  soldier  into  a  saint"  Hitherto  A. 
Becket  had  only  been  in  deacon's  oirders,  and  had  made  no 
profession  of  sanctity  of  life.  At  the  same  time,  there  is 
nothing  to  show  that  hie  character  was  stained  by  the  gross 
licentiousness  of  the  times.  Now,  however,  he  devoted 
himsdf  body  and  soul  to  the  service  of  the  churcL  The 
fastidious  Courtier  was  at  once  transformed  into  the  squalid 
penitent,  who  wore  hairsdoUi  next  lus  skin,  fed  on  roots, 
drank  nauseous  water,  and  daily  washed  the  feet  of  thirteen 
beggars.  Henry,  who  had  expected  to  see  the  archbishop 
completely  sunk  in  the  chancellor,  was  amased  to  receive 
the  following  laconic  message  from  A.  Becket: — **  I  desire 
that  yon  will  provide  yourself  with  another  chancellor,  as 
I  find  myself  hardly  sufficient  for  the  duties  of  one  office, 
much  less  of  twa"  From  that  moment  there  was  strife 
between  A  Becket  and  Henry,  JL  Becket  straining  every 
nerve  to  extend  the  authority  of  the  Pope,  and  Henry 
doiDg  his  utmost  to  subject  the  church  to  his  own  will 
Throughout  the  Utter  struggb  for  supremacy  which  ensued 
between  A.  Becket  and  the  king,  A.  Becket  was  backed  by 
the  aympathy  of  the  Saxon  populace,  Henry  by  the  support 
of  the  Norman  barons  and  by  the  greater  dignitaries  of  the 
churcL  At  the  outset  A.  Becket  was  worsted.  He  was 
constrained  to  take  an  oath,  "with  good  faith  and  without 
fraud  or  reserve,  to  observe  the  Constitutions  of  Claren- 
don," which  subjected  derk^  gtiilty  of  crime  to  the  ordinary 


civil  tribunals,  pot  ecclesiastical  dignities  at  the  royal  dis 
posal,  prevented  all  appeals  to  Rome,  and  made  Henry  the 
virtual  "  head  of  the  church."    For  his  guilty  compliance 
with  theqe  anti-papal  constitutions  he  received  the  special 
pardon  and  absolution  of  his  holiness,  and  proceeded  to 
anathematise  them  with  the  energy  of  a  genuine  remorse. 
The  king  resolved  on  his  ruin.    He  wa^  summoned  before 
a  great  council  at  Northampton,  and  in  defiance  of  justice 
was  called  on  to  account  for  the  sum  of  44,000  marks 
dedared  to  have  been  misappropriated  by  him  during  his 
chancellorship.     "  For  what  happened  before  my  consecra- 
tion,'' said  JL  Beckety  "  I  ought  not  to  answer,  nor  will  L 
Know,  moreover,  that  ye  are  my  children  in  God ;  neither 
law  nor  reason  allows  you  to  judge  your  father.    I  refer  my 
quarrel  to  the  decision  of  .the  Pope.   To  him  I  appeal,  and 
shall  now,  under  the  protection  of  the  Catholic  Church  and 
the  Apostolic  See,  depart"  He  effected  his  escape  to  France, 
and  took  refuge  in  the  Cistercian  monastery  of  Pontigny, 
whence    be    repeatedly   anathematised   his    enemies    in 
England,  and  hesitated  not  to  speak  of  Henry  as  a  "  mali- 
cious tyrant"    Pope  Alexander  IIL,  though  at  heart  a 
warm  supporter  of  Becket^  was  gnaided  iA  his  conduct 
towards  Henly,  who  had  shown  a  disposition  to  support  the 
anti-pope  Pascal  IIL,  and  it  was  not  till  the  Archbishop  ol 
Torl^  in  defiance  of  a  papal  bull,  had  usurped  the  functions 
of  the  exiled  primate  I7  officiating  at  the  coronation  of 
Henry's  son,  that  Alexander  became  really  formidable.    A 
Becket  was  now  lesdute  for  martyrdom  or  victory.    Heruy 
began  to  trembls^  and  an  interview  between  him  and  Becket 
was  arranged  to  take  place  at  Fereitville  in  1170.    It  was 
agreed  thi^  JL  Becket  should  return  to  his  see,  and  that  the 
king  should  discharge  his  debts  and  defray  the  expenses  of 
his  journey.    A.  Becket  proceeded  to  the  coast,  but  the  king^ 
who  had  promised  to  meet  him>  broke  his  engagement  in 
every  particular.  JL  Becket,  in  retaliation,  excommunicated 
the  Archbishop  of  York  and  the  Bishops  of  London  and 
Salisbury  for  officiating  at  the  coronation  of  the  long's  soiu 
The  terrified  prelates  took  refuge  in  Normandy  with  Henry, 
who,  on  hearing  their  tale,  accompanied  by  an  account  of 
JL  Beckef  s  splendid  reception  at  Canterbury,  exclaimed  in 
ungovernable  fury,  "  Of  the  cowards  who  eat  my  bread,  is 
there  not  one  who  will  free  me  from  this  turbulent  priest  1 " 
Four  knights,  Fitsurse,  Tracy,  Morville,  and  Biito,  resolved 
to  avenge  their  sovereign,  who  it  appears  was  ignorant  of 
their  intentioiL     They  arrived  in  Oanterlyury,  and  finding 
the  archbishop,  threatened  him  with  death  if  he  would  not 
absolve  the  excommunicated  bishops.     "  In  vain,"  replied 
k  Becket, "  you  threaten  me.   If  all  the  swords  inr  England 
were  brandishing  over  my  head,  your  terrors  cotdd  not  move 
me.    Foot  to  foot  you  will  find  me  fighting  the  battle  of  the 
Lord."   He  was  bu-barously  murdered  in  the  great  cathedral, 
at  the  foot  of  the  altar  of  St  Benedict,  on  the  29th  Decem- 
ber 1170.     Two  years  thereafter  he  was  canonised  by  the 
Pope;  and  down  to  the  Reformation  ixmumerable  pilgrim- 
ages were  made  to  the  shrine  of  St  Thomas  of  Canterbury 
by  devotees  from  every  comer  of  Christendom.   So  numerous 
were  the  miracles  wrought  at  his  tomb,  that  Gervase  of 
Canterbury  tells  us  two  large  volumes  kept  in  the  cathedral 
were  filled  with  accounts  of  them.     Every  fiftieth  year  a 
jubilee  was  celebrated  in  his  honour,  which  lasted  fifteen 
days ;  plenary  indulgences  were  then  granted  to  all  who 
visited  his  tomb ;  and  as  many  as  100,000  pilgrims  were 
-registered  at  a  time  in  Canterbury.    The  worBhip  of  St 
Thomas  superseded  the  adoration  of  God,  and  even  that  of 
the  VirgixL     In  one  year  there  was  offered  at  God's  altar 
nothing;  at  that  of  the  Viigin  j£4,  Is.  8d.;  while  St 
Thomas  received  for  his  share  ^95  4, 6s.  3d. — an  enormous 
sura,  if  the  purchasing  power  of  money  in  those  times  be 
conddered.    Henry  VXEL,  with  a  just  if  somewhat  ludi- 
crous appreciation  of  the  issue  whidi  A  Socket  had  raised 
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with  hk  royal  predeoesaor  Henry  IL,  not  only  piOaged  the 
rich  ehiine  dedicated  to  St  Thomas,  but  cauaed  the  saint 
hixnself  to  be  dted  to  apjiear  in  conrt,  and  to  be  tiiedand 
condemned  as  a^iraitor,  at  the  same  time  ordering  his  name 
to  be  strock  out  of  the  calendar,  and  his  bones  to.be  burned 
and  the  ashes  thrown  in  the  air.  A  Becket's  character  and 
aims  have  been  the  subject  of  the  keenest  ecclesiastical  and 
historic  controTersy  down  to  the  present  time,  but  it  is  im- 
poesihle  to  doubt  the  fundamental  sincerity  of  the  one  or 
the  disinterestedness  of  the  other,  however  inconsiBtent  his 
actions  may  sometimes  appear.  If  the  fruit  of  the  Spirit 
be  "  love,  joy,  peace,  long-sufferinjg,  gentleness,  goodness, 
faith,  meekness,  and  temperance,"  A  Becket  was  assuredly 
not  a  saint,  for  he  indulged  to  the  last  in  the  bitterest 
invectives  against  his  foes;  but  that  he  fought  with 
admirable  courage  and  devotion  the  "  battle  of  the  Lord," 
according  to  the  warlike  ideas  of  an  age  with  which  he  was 
in  intense  sympathy,  is  beyond  dispute.  He  was  the 
lading  Ultramontane  of  his  day,  hesitating  not  to  reprove 
the  Pope  himself  for  lukewarmness  in  the  cause  of  the 
''  church's  liberty."  He  vras  the  last  of  the  great  ecclesiastics 
of  the  type  of  Lanfranc  and  Anselm,  who  struggled  for 
supremacy  with  the  dvil  power  in  England  on  almost  equal 
termsL  In  his  day*the  secular  stream  was  running  very 
strong,  and  he  might  as  chancellor  have  floated  down  the 
current  pleasantly  enough,  governing  England  in  Henry's 
name.  He  nevertheless  perished  in  a  chivalrous  effort  to 
stem  the  torrent  The  tendency  of  his  principles  was 
to  supersede  a  civil  by  a  spiritiui}  despotism ;  ''  but,  in 
point  of  fact,"  says  Hook,  in  his  valuable  Life,  "  he  was 
a  high-principled,  high-spirited  demagogue,  who  taught 
the  people  to  struggle  for  their  liberties,"  a  struggle 
soon  to  commence,  and  of  which  he  was  by  no  means 
SB  impotent  if  an  unconscious  precursor. — See  Dr  Giles's 
Vita  et  EpUtoUjsS.  Thomoi  Cantuariensit ;  Canon  Morris's 
Ltfe  of  St  Thomas  Becket;  Canon  Robertson's  Life  of 
Bedet;  Canon  Stanley's  Historical  Memorials  of  CarUer- 
hury;  J.  G.  Nichol's  Pilgrimages  of  Walsingham  and 
Canterbury;  Hook's  Lives  of  the  Archbishops  of  Canter- 
bury;  and  Lord  Campbell's  Lives  of  the  Chancellors  of 
Sngland. 

A'BECOrrr,  Gilbebt  Abbott,  a  successful  cultivator 
of  light  literature,  vras  bom  in  London  in  1 8 1 1,  and  educated 
at  Westminster  School.  He  wrote  burlesque  dramas  with 
success  from  his  boyhood,  took  an  active  share  in  the 
establishment  of  different  comic  periodicals,  particularly 
Figaro  in  London  and  Funch,  and  was  a  constant  contributor 
to  the  columns  of  the  latter  from  its  commencement  till  the 
time  of  his  deatL  .  His  principal  publications,  all  over- 
flowing with  kindly  humotir,  and  rich  in  quaint  fancies, 
are  his  parodies  of  living  dramatists  (himself  included), 
repiinted  from  Fvmch  (1844) ;  The  Small  Debts  Act,  vfith 
Annotations  and  Bxplanations  (1845) ;  The  .(^istiology  of 
the  British  Drama  and  The  Comic  Blackstone  (1846);  A 
Comic  History  of  England  (1847) ;  and  A  Comic  History  of 
Borne  (1852).  He  contributed  occasionally,  too,  to  the 
Times  and  other  metropolitan  papers.  A'Beckett  was 
called  to  the  bckr  in  1841,  and  horn  1849  discharged  with 
great  efficiency  the  duties  of  a  metropoljtan  police  magis- 
tnta',  He  died  at  Boulogne  on  the  30th  of  August 
1856. 

AT^TgT.  (^an^  breath,  vanity,  transitoriness),  the  second 
son  of  Adam,  slain  l^  Cain  hia  elder  brother  (Gton.  rr 
1-16).  The  narrative  in  Genesis,  which  tells  us  that  "the 
Lord  had  respect  unto  Abel  and  to  his  offering,  but  unto 
Gain  and  to  hu  offering  he  had  not  respect,"  is  supplemented 
by  the  statement  of  the  New  Testament,  that  "  by  faith 
Abel  offered  unto  God  a  more  excellent  sacrifice  than  Cain," 
(Hah  zL  4),'and  that  Cain  slew  Abel  '^because  his  own 
woffkaweresfvil  aadhis  brother's  right«oas"  (1  Johniii  12). 


In  patristic  theology  the  eiriking  ocmtEBSt  between  the 
brothers  was  mystically  explained  and  typically  applied  in 
various  waya  Augustine,  for  example,  regards  Abel  as 
the  representative  of  the  regenerate  or  spiritual  man,  and 
Cain  as  the  representative  of  the  natural  or  corrupt  man. 
Augustine  in  his  treatise  De  Hosresibus,  c.  86,  mentious  a 
sect  of  Abelitae  or  AbeUans,  who  seem  to  have  lived  in 
North  Africa,  and  chiefly  in  the  neighbourhood  of  Hippo- 
Regius.  According  to  their  tradition,  Abel,  though  married, 
lived  in  continence,  and  they  followed  his  practice  in  this 
respect,  so  as  to  avoid  the  guilt  of  bringing  sinful  creatures 
into  the  world. 

ABEL,  KutL  Fbixdbioh  (1726-1787),  a  celebrated  Ger- 
man musician.  His  adagio  compositions  have  been  highly 
praised,  but  he  attained  greater  distinction  as  a  performer 
than  as  a  composer,  hie  instrument  being  the  Viola  digamba, 
which  from  his  time  has  given  place  to  the  violoncello. 
He  studied  under  Sebastian  Bach,  played  for  ten  years 
(1748-58)  in  the  band  formed  at  Dresden  by  the  Elector 
of  Saxony,  under  Hasse,  and  then,  proceeding  to  England, 
became  (1759)  chamber-musician  to  tke  queen  of  Geoige  ILL 
His  life  was  shortened  by  habits  of  intemperance. 

ABELj  NiXLS  HxNKiK,  one  of  the  ablest  and  acutest 
mathematicians  of  modem  times,  was  bom  at  Findoe  in 
Norway  in  1802,  and  died  near  Arendal  in  1829.  Con- 
sidering the  shortness  of  his  life,  the  extent  and  thoro\igh- 
ness  of  his  mathematical  investigations  and  analyses  are 
marvellous.  His  great  powers  of  generalisation  were  dis- 
played in  a  remarkable  degree  in  his  development  of  the 
theory  of  elliptic  fimctions.  Legendre's  eulogy  of  Abel, 
"  Quelle  tSte  celle  du  jeune  Norvegien  1"  is  the  more  forcible, 
that  the  French  mathematician  had  occupied  himself  with 
those  functions  for  most  of  his  lifetime.  Abel's  works, 
edited  by  M.  Holmboe,  the  professor  under  whom  he  studied 
at  Christiania,  were  published  by  the  Swedish  government 
in  1839. 

ABEL,  THdUAS,  a  Roman  Catholic  divine  during  the 
reign  of  Henry  VIII.,  was  an  Englishman,  but  when  or 
where  bom  does  not  apj^ear.  He  was  educated  at  Oxford, 
where  he  passed  B.A  on  4th  July  1513,  M.A  on  27th 
June  1516,  and  proceeded  D.D.  On  23d  June  1530  he 
was  presented  by  Queeo  Catherine  to  the  rectory  of  Brad- 
well  in  Essex,  on  the  Ma-coast  He  had  been  introduced 
to  the  court  through  the  report  of  his  learning  in  classical 
and  living  languages,  and  accomplishments  in  music ;  and 
he  was  appointed  domestic  chaplain  to  Queen  Catherine. 
It  speaks  well  both  for  the  chaplain  and  his  royal  mistress, 
that  to  the  last  he  defended  the  outraged  queen  against 
"bluff  King  HaL"  The  Defence,  '^Tnvicta  Veritas,"  was 
printed  at  Lunebeige  in  1532.  This  pungent  little  book 
was  replied  to,  but  never  answered,  and  remains  the 
defence  on  Queen  Catherine's  part  Abel  was  ensnared,  as 
greater  men  were,  in  the  prophetic  delusions  and  ravings  of 
Elizabeth  Barton,  called  the  "  Holy  Maid  of  Kent"  As 
belonging  to  the  Church  of  Rome,  he  inevitably  opposed 
Henry  VIIL's  assumption  of  supremacy  in  the  diurch. 
Ultimately  he  was  tsied  and  condemned  for  "  misprisioD 
of  treason,"  and  perished  in  the  usual  cruel  and  ignoble 
wayl  The  execution,  as  described,  took  place  at  Smith- 
field  on  July  80,  1540.  If  we  may  not  concede  the  vene- 
rable and  holy  name  of  martyr  to  Abel — and  John  Foxa 
is  passionate  in  his  refusal  of  it — ^yet  we  must  hold  that 
he  at  least  fell  a  victim  to  his  unsparing  defence  of  his 
queen  and  friend,  the  "misprision  of  treason"  having 
been  a  foregone  conclusion.  In  stat  25,  Henry  VlUL,  c 
12,^ he  is  described  as  having  "caused  to  be  printed 
and  set  forth  in  this  realme  diverse  books  against  the 
divorce  and  separation."  Neither  the  Traetatus  nor  the 
"diverse  books"  are  known. — Dodd,  Church  History, 
Brussels,  1737,  folio,  vol  L  p.  208;  Bourchier,  Hist.  MoeL 
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de  Ifartyr.  FtaJtr.  minor.  (IngoUt  1583);  Pitts,  Dt 
iUuttr,  AngL  Scrip.;  Tanner's  Bibliotheca  RtberniechBritfm' 
nica,  p.  i ;  Zurich,  Original  Letters  relative  to  the  Engliah 
Reformatum  (Parker  Society,  pi.  iL  pp.  209-211,  1846); 
Foze's  Acts  and  ManumenU  (Cattle/s,  toL  y.  pp.  438-440) ; 
Burnet,  Soameif  Biog,  BriL;  Wood's  Athena  (Bliss),  s.  ▼. ; 
Stow,  Chron,  p.  681.  (a.  bl  o.) 

ABELABD,  Pkteb,  bom  at  Pallet  (Palais),  not  far 
from  Nantes,  in  1079,  was  the  eldest  son  of  a  noble  Breton 
house.  The  name  Abcelardiu  (also  written  Abailardw, 
Abaielardua,  and  in  many  other  ways)  is  said  to  be  a  cor- 
ruption of  Ilabdardue,  substituted  by  himself  for  a  nick- 
name Be^olardtu  given  to  him  when  a  student.  As  a 
boy,  he  showed  an  extraordinary  quickness  of  apprehen- 
sion, and,  choosing  a  learned  life  instead  of  the  active 
career  natural  to  a  youth  of  his  birth,  early  became  an 
adept  in  the  art  of  dialectic,  under  which  name  philosophy, 
meaning  at  that  time  chiefly  the  logic  of  Aristotle  trans- 
mitted through  Latin  channeLs,  was  the  great  subject  of 
liberal  study  in  the  episcopal  schools.  Boscellm,  the 
famous  canon  of  Compiegne,  is  mentioned  by  himself  as 
his  teacher;  but  whether  ha  heard  this  champion  of 
extreme  Nominalism  in  early  youth,  when  he  wandered 
about  from  school  to  school  for  instruction  and  exercue, 
or  some  years  later,  after  he  had  already  begun  to  teach 
for  himself,  remains  uncertain.  His  wandeoings  finally 
brought  him  to  Paris,  still  under  the  age  of  twenty.  There, 
in  the  great  cathedral  school  of  Notre-Dame,  he  sat  for  a 
while  under  the  teaching  of  William  of  Champeaux,  the 
disciple  of  St  Ansclm  and  most  advanced  of  Realists,  but, 
presently  stepping  forward,  he  overcame  the  master  in 
discussion,  and  thus  began  a  long  duel  that  issued  in 
the  downfall  of  the  philosophic  theoiy  of  Realism,  till  then 
dominant  in  the  early  Middle  Age.  First,  in  the  teeth  of 
opposition  from  the  metropolitan  teacher,  he  proceeded  to 
set  up  a  school  of  his  own  at  Melnn,  whence,  for  more 
direct  competition,  he  removed  to  Corbeil,  nearer  Paris. 
The  success  of  his  teaching  was  signal,  though  for  a  time 
he  had  to  quit  the  field,  the  strain  proving  too  great  for 
bis  physical  strength.  On  his  return,  after  1 108,  he  found 
William  lecturing  no  longer  at  Notre-Dame,  but  in  a 
monastic  retreat  outside  tiie  city,  and  there  batUe  was 
again  joined  between  them.  Forcing  upon  the  Realist  a 
material  change  of  doctrine,  he  was  once  more  victorious, 
and  thenceforth  he  stood  supreme.  His  discomfited  rival 
still  had  power  to  keep  him  from  lecturing  in  Paris,  but 
soon  failed  in  this  last  effort  alsa  From  Melun,  where  he 
had  resumed  teaching,  Abelard  passed  to  the  capital,  and 
set  up  his  school  on  &e  heights  of  St  Qenevi&ve,  looking 
over  Notre-Dame.  When  he  had  increased  his  distinc- 
tion still  further  by  winning  reputation  in  the  theological 
school  of  Anselm  of  Laon,  no  other  conquest  remained  for 
him.  He  stepped  into  the  chair  at  Notre-Dame,  being  also 
nominated  canon,  about  the  year  1116. 

Few  teachers  ever  held  such  sway  as  Abelard  now 
did  for  a  time.  Distinguished  in  figure  and  manners,  he 
was  seen  surrounded  by  crowds — ^it  is  said  thousands---of 
students,  drawn  from  'Ul  countries  by  the  fame  of  his 
teaching,  in  which  acuteness  of  thought  was  relieved  by 
simplicity  and  grace  of  exposition.  *  Eariched  by  the  offer- 
ings of  his  pupils,  and  feasted  with  universal  admiration, 
he  came,  as  he  says,  to  think  himself  the  only  philosopher 
standing  in  the  world.  But  a  change  in  his  fortunes 
was  at  hand.  In  his  devotion  to  science,  he  had  hitherto 
lived  a  very  regular  life,  varied  only  by  the  excitement  of 
conflict:  now,  at  the  height  of  his  fame,  other  passions 
b^gan  to  stir  within  him.  There  lived  at  that  time, 
within  the  precincts  of  Notre-Dame,  under  the  care  of  her 
imele^  the  canon  Fulbert,  a  young  girl  named  Heloise,  of 
noble  extiaetion  and  bom  about  1101.     Fair,  but  still 


more  remarkable  foi  Iter  knowledge,  which  extended  beyond 
Latin,  it  is  said,  to  Greek  and  Hebrew,  she  awoke  a  feel- 
ing olt  love  in  the  breast  of  Abelard;  and  with  intent  to 
win  her,  he  sought  and  gained  a  footing  in  Fulberf  s  house 
as  a  regolar  inmateu  Becoming  also  tutor  to  the  maiden, 
he  used  the  unlimited  power  which  he  thus  obtained  over 
her  for  the  purpose  of  seduction,  though  not  without 
che.ri.shing  a  real  affection  which  she  returned  in  unparalleled 
devotion.  Their  relation  interfering  with  his  public  work, 
and  being,  moreover,  ostentatiously  sung  by  himself,  soon 
became  known  to  all  the  world  except  the  too-confiding 
Fulbert;  and,  when  at  last  it  could  not  escape  even  his 
vision,  th^  were  separated  only  to  frieet  in  secret  There- 
upon Heloise  found  herself  pregnant,  and  was  carried  off 
by  her  lover  to  Brittany,  where  she  gave  birth  to  a  son. 
To  appease  her  furious  unde^  Abelard  now  proposed  a 
marriage,  under  the  condition  that  it  should  be  kept 
secret,  in  order  not  to  mar  his  prospects  of  advancement  in 
the  church;  but  of  marriage,  whether  public  or  secret, 
Heloise  would  hear  nothing.  She  appealed  to  him  not  to 
sacrifice  for  her  the  independence  of  his  life,  nor  did  she 
finally  yield  to  the  arrangement  without  the  darkest  fore- 
bodings, only  too  soon  to  be  realised.  The  secret  of  the 
marriage  was  not  kqit  by  Fulbert;  and  when  Heloise,  true 
to  her  singular  purpose,  boldly  then  denied  it,  life  was 
made  so  unsupportable  to  her  that  she  sought  refuge  in  the 
convent  of  AigenteuiL  Immediately  Fulbert,  believing 
that  her  husbemd,  who  aided  in  the  flight,  designed  to  be 
rid  of  her,  conceived  a  dire  revenge.  He  and  some  others 
broke  into  Abelard's  chamber  by  night,  and,  taking  hiin 
defenceless,  perpetrated  on  him  the  most  brutal  mutilation. 
Thus  cast  down  from  his  pinnacle  of  greatness  into  an 
abyss  of  shame  and  misery,  there  was  left  to  the  brilliant 
master  only  the  life  of  a  monk.  Heloise,  not  yet  twenty, 
consummated  her  work  of  self-sacrifice  at  the  call  of  his 
jealous  love,  and  took  the  veiL 

It  was  in  the  Abbey  of  St  Denis  that  Abelard,  now 
aged  forty,  sought  to  boiy  himself  with  his  woes  out  of 
sight.  Finding,  however,  in  the  cloister  neither  calm  nor 
solitodo,  and  having  gradually  turned  again  to  study,  he 
yielded  a^fter  a  year  to  urgent  entreaties  ^m  without  and 
within,  and  went  forth  to  reopen  his  school  at  the  Priory 
of  Maisonoelle  (1120).  His  lectures,  now  framed  in  a 
devotional  spirit,  were  heard  again  by  crowds  of  students, 
and  all  his  old  influence  seemed  to  have  returned ;  but  old 
enmities  were  revived  also,  against  which  he  was  no  longer 
able  as  Sefore  to  make  head.  No  sooner  had  he  put  iu 
writing  his  theological  lectures  (apparenUy  the  ItUroductio 
ad  Theoloffiam  that  has  come  down  to  us),  than  his  adver- 
saries fell  foul  of  his  rationalistic  interpretation  of  the 
Trinitarian  dogma.  Charging  him  with  the  heresy  of 
SabelUus  in  a  provincial  synod  held  at  Soissons  in  1121, 
they  procured  by  irregular  practices  a  condemnation  of  his 
teaching,  whereby  he  was  made  to  throw  his  book  into  tho 
flames,  and  then  was  shut  up  in  the  convent  of  St  Medard. 
After  the  other,  it  was  the  bitterest  possible  experience 
that  could  befall  him,  nor,  in  the  state  of  mental  desola- 
tion into  which  it  plunged  him,  could  he  find  any  comfort 
from  being  soon  again  set  free.  The  life  in  his^  own 
monastery  proving  no  more  congenial  than  formerly,  he 
fled  from  it  in  secret,  and  only  waited  for  permission  to 
live  away  from  St  Denis  before  he  chose  the  one  lot  that 
suited  his  present  mood.  In  a  desert  place  near  Nogent- 
sur-Seine,  he  built  himself  a  cabin  of  stubble  and  reeds, 
and  turned  hermit  But  there  fortune  came  back  to  him 
with  a  new  surprise.  His  retreat  becoming  known,  students 
flocked  from  Paris,  and  covered  the  wilderness  around  him 
with  their  tents  and  huts.  When  he  began  to  teach  again, 
he  ^ound  consolation,  and  in  gratitude  he  consecrated  tho 
new  oratory  they  built  for  him  by  the  name  of  the  Paraclete 
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Upon  ilie  letnm  of  new  dangeis,  or  at  least  of  f ean, 
Abekrd  left  Uie  Faradete  to  make  trial  of  another  refuge, 
accepting  an  invitation  to  preside  over  the  Abbey  of  St 
GUdaa-de-Rhnys,  on  the  far-off  shore  of  Lower  Brittany. 
It  proyed  a  wretched  exchange.  The  region  was  inhospit- 
able, the  domain  a  prey  to  lawless  exaction,  the  honse  itself 
saTsge  and  disorderly.  Yet  for  nearly  ten  years  he  con- 
tinued to  stmggle  with  fate  before  he  fled  from  lus  charge, 
yielding  in  the  end  only  under  peril  of  violent  death.  I^ie 
misery  of  those  years  was  not,  however,  unrelieved ;  for  he 
had  been  able,  on  the  breaking-up  of  HeloxM's  convent  at 
Argenteuil,  to  establish  her  as  head  of  a  new  religious 
boose  at  ike  deserted  Paraclete,  and  in  the  capacity  of 
spiritual  director  he  often  was  called  to  revisit  the  spot 
thus  made  doubly  dear  to  him.  AH  this  time  Heloise  had 
lived  amid  univenal  esteem  for  her  knowledge  and  character, 
uttering  no  word  under  the  doom  that  had  fallen  upon  her 
youth;  but  now,  at  last,  the  occasion  came  for  expressing  all 
the  pent-up  emotions  of  ner  souL  Living  on  for  some  time 
in  Brittany  after  his  flight  from  St  Gildas,  Abelard  wrote, 
among  other  things,  Us  famous  JEtistoria  CcUamUatumy 
and  thus  moved  her  to  pen  her  flrst  LeUeTf  which  remains 
an  unsuipassed  utterance  of  human  passion  and  womanly 
devotion ;  the  flist  being  followed  by  the  two  other  Letter*,  in 
which  she  finally  accepted  the  part  of  resignation  which, 
now  as  a  brother  to  a  sister,  Abelard  commended  to  her. 
He  not  long  after  was  seen  once  more  upon  the  field  of 
his  early  triumphs,  lecturing  on  Mount  St  Genevieve  in 
1136  hrhexk  he  was  heard  by  John  of  Salisbury),  but  it 
^ras  only  for  a  brief  space :  no  new  triumph,  but  a  last 
great  tnal,  awaited  Il^q  in  the  few  years  to  come  of  his 
chequered  life.  As  far  back  as  the  Paraclete  days,  he 
hud  counted  as  chief  among  his  foes  Bernard  of  Clairvaux, 
in  whom  was  incarnated  the  principle  of  fervent  and 
unhesitating  faith,  from  which  rational  inquiry  like  his 
was  sheer  revolt,  and  now  this  uncompromising  spirit  was 
moving,  at  the  instance  of  others,  to  crush  the  growing  evil 
in  the  person  of  the  boldest  offender.  After  prellminaiy 
negotiations,  in  which  Bernard  was  roused  by  Abelard's 
steadfastness  to  put  forth  all  his  strength,  a  councQ  met 
at  Sens,  before  which  Abelard,  formally  arraigned  upon  a 
number  of  heretical  charges,  was  prepared  to  plead  his 
omse.  When,  however,  Bernard,  not  without  foregone 
terror  in  the  prospect  of  meeting  the  redoubtable  dialec- 
tician, had  opened  the  case,  suddenly  Abelard  appealed 
to  Rome.  The  stroke  availed  him  nothing;  for  Bernard, 
who  had  power,  notwithstanding,  to  get  a  condemnation 
passed  at  the  coimcil,  did  not  rest  a  moment  till  a  second 
condemnation  was  procured  at  Rome  in  the  following  year. 
Meanwhile,  on  his  way  thither  to  urge  his  plea  in  person, 
Abelard  had  broken  down  at  the  Abb^  of  duni,  and  there, 
an  utterly  fallen  man,  with  spirit  of  the  humblest,  and 
only  not  bereft  of  his  intellectual  force,  he  lingered  but  a 
few  months  before  the  approach  of  death.  Removed  by 
friendly  hands,  for  the  relief  of  his  sufferings,  to  the 
Priory  of  St  Marcel,  he  died  on  the  21st  of  April  1142. 
FLnst  buried  at  St  Marcel,  his  remains  soon  lifter  were 
carried  off  in  secrecy  to  the  Paraclete,  and  given  over  to 
the  loving  care  of  Heloise,  who  in  time  came  herself  to 
rest  l>eside  them.  The  bones  of  the  pair  were  shifted 
more  than  once  afterwards,  but  they  were  marvellously 
preserved  even  through  the  vidssitudes  of  the  Frend^ 
Revolution,  and  now  they  lie  united  in  the  well-known 
tomb  at  P^Lachoise. 

Great  as  was  the  influence  exerted  by  Abelard  on  the 
minds  of  his  contemporaries  and  the  course  of  mediaeval 
thought^  he  has  been  little  known  in  modem  times  but 
for  hia  connection  with  Heloise.  Lddeed,  it  was  not  till 
the  present  oentuiy,  when  Cousin  in  1836  issued  the 
edUe^ion  entitled  Ouvraga  Mdits  tPAb&ard,  that  bis 


philosophical  performance  could  be  judged  at  first  hand: 
of  his  stricUy  philosophical  works  only  one,  the  ethical 
treatise  Seito  U  iptum^  having  been  published  earlier, 
namely,  in  1721.  Cousin's  collection,  besides  giving  ex- 
tracts &om  the  theological  work  Sic  et  Non  (an  assemblage 
of  opposite  opinions  on  doctrinal  points,  culled  from  the 
Fathers  as  a  basis  for  discussion),  includes  the  Dialectica, 
commentaries  on  logical  works  of  Aristotie,  Porphyry,  and 
Boethius,  and  a  fragment,  De  Oeneribus  et  Speeiebui.  The 
last-named  work,  and  also  the  psychological  treatise  De 
InieileeHlnu,  published  apart  by  Cousin  (in  Froffmeru 
PkUoBophiquu,  voL  ii),  are  now  considered  upon  Internal 
evidence  not  to  be  by  Abelard  himself,  but  only  to  have 
sprung  out  of  his  schooL  A  genuine  work,  the  GIouuUb 
tuper  Porphyrium,  from  which  M.  de  R^musat,  in  his 
classical  monograph  AhUard  (1846),  has  given  extracts, 
remains  in  manuscript. 

The  general  importance  of  Abelard  lies  in  his  having 
fixed  more  dedsively  than  any  one  before  him  the 
scholastic  manner  of  philosophiung,  with  its  object  of 
giving  a  formally  rational  expression  to  the  received 
ecclesiastical  doctrine.  However  his  own  particular  inter- 
pretations may  have  been  condemned,  they  were  conceived 
in  essentially  the  same  spirit  as  the  general  scheme  of 
thought  afterwards  elaborated  in  the  13th  oentuiy  with 
approval  from  the  heads  of  the  church.  Through  him 
was  prepared  in  the  Middle  Age  the  ascendency  of  the 
philosophical  authority  of  Aristotie,  which  became  firmly 
estaUii&ed  in  the  half-century  after  his  death,  when  first 
the  completed  Organon^  and  gradually  all  the  other  works 
of  the  Greek  thii^er,  came  to  be  known  in  the  schools : 
before  his  time  it  was  rather  upon  the  authority  of  Plato 
that  the  prevailing  Realism  sought  to  lean.  As  regards 
the  central  question  of  Univenals,  without  having  suffi- 
cient knowledge  of  Aristotie's  views,  Abelard  yet,  in 
taking  middle  groxmd  between  the  extravagant  Realism  of 
his  master,  William  of  Champeaux,  or  of  St  Anselm,  and 
the  not  lees  extravagant  Nominalism  (as  we  have  it 
reported)  ofhis  other  master,  Roscellin,  touched  at  more 
than  one  point  the  Aristotelian  position.  Along  .with 
Aristotie,  also  with  Nominaliste  generally,  he  ascribed  full 
reality  only  to  the  particular  concretes ;  while,  in  opposi- 
tion to  the  ''  ifuana  sentetUia "  of  Roscellin,  he  deciarod 
the  Universal  to  be  no  mere  word  (vox),  but  to  consist,  or 
^perhaps  we  may  say)  emerge,  in  the  fact  of  predication 
itermo).  Lying  in  the  middle  between  R(»klism  and 
(extreme)  Nominalism,  this  doctrine  has  often  been  spoken 
of  as  Conceptualism,  but  ignorantiy  so.  Abelard,  pre* 
eminentiy  a  logician,  did  not  concern  himself  with  the 
psychological  question  which  the  Conceptualist  aims  at 
deciding  as  to  the  mental  subsistence  of  the  UniversaL 
Outside  of  his  dialectic,  it  was  in  ethics  that  Abdaid 
showed  greatest  activity  of  philosophical  thought ;  laying 
very  particular  stress  upon  the  subjective  intention  as 
determining,  if  not  the  moral  character,  at  least  the  moral 
value,  of  human  action.  His  thought  in  this  direction, 
wherein  he  anticipated  something  of  modem  speculation, 
is  the  more  remarkable  because  his  scholastic  successom 
accomplished  least  in  the  field  of  morals,  hardly  venturing  to 
bring  the  principles  and  rules  of  conduct  under  pure  p^o- 
sophical  discussion,  even  after  the  great  ethical  inquries  of 
Anstotie  became  fully  known  to  them.  (o.  a  B.) 

ABENCERRAGES,  a  family  or  faction  that  is  said  to 
have  held  a  prominent  position  in  the  Moorish  kingdom 
of  Granada  in  the  1 5th  century.  The  name  appears  to  have 
been  derived  from  the  Tussuf  ben-Serragh,  the  head  of 
the  tribe  in  the  time  of  Mahommed  VII.,  who  did  that 
sovereign  good  service  in  his  struggles  to  retain  the 
crown  of  which  he  was  three  times  deprived.  Nothing 
ia  known  of  the  family  with  certainty;  but  the  name  ii 
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familiar  from  the  interasting  romance  of  Qines  ?eres  de 
}Iila»  CherroM  civiUt  ds  Grcmada^  which  celebrates  the 
f ends  of  the  Abencenrages  and  the  riTal  familj  of  the 
Zegfia,  and  the  cruel  treatment  to  which  the  fonner  were 
subjected.  Ftorian's  Gansalvo  of  Cordova,  and  Qiatean- 
briand's  Last  of  the  Abeneerragei^  are  imitations  of  Perez 
de  Hita's  work.  The  hall  oil  the  Abencerrages  in  the 
Alhambra  takes  its  name  from  being  the  reputed  scene  uf 
the  massacre  of  the  family. 

ABENEZBA,  or  Ibn  ^zra,  is  the  name  ordinarily  given 
to  Abraham  ben  Hezb  ben  £zra  (called  also  Ahavare  or 
Evenare),  one  of  the  most  eminent  of  the  Jewish  literati 
of  the  Middle  i^  He  was  bom  at  Toledo  about  1 090 ;  left 
.Spain  for  Rome  about  1140;  resided  afterwards  at  Mantua 
(1145),  at  Lucca  (n^*)»  a*  Rhodes  (1155  and  1166),  and 
in  England  (1159) ;  and  died  probably  in  1168.  He  was 
distinguished  as  a  philosopher,  astronomer,  physician,  and 
poet,  but  especially  as  a  grammarian  and  commentator. 
The  works  by  which  he  is  b^  known  form  a  series  of  Com- 
mentariet  on  the.  books  of  the  Old  Testament,  which  have 
nearly  all  been  printed  in  the  great  Rabbinic  Bibles  of 
Romberg  (1525-6),  Buztozf  (1618-9),  and  Frankfurter 
(1724-7).  Abenezra's  commentaries  are  acknowledged  to 
be  of  Tery  great  value ;  he  was  the  first  who  raised  biblical 
exegesis  to  the  rank  of  a  science,  interpreting  the  text 
according  to  its  literal  sense,  and  illustrating  it  from  cognate 
languages.  His  style  is  elegant,  but  is-  so  concise  as  to  be 
sometimes  obscure ;  and  he  occasionally  indulges  in  epigram. 
In  addition  to  the  commentaries,  he  wrote  several  treatises 
on  astronomy  or  astrology,  and  a  number  of  grammatical 
works. 

ABENSBERQ,  a  small  town  of  Bavaria,  18  miles  aW. 
of  Regcnsburg,  containing  1300  inhabitants.  Here  Napo- 
leon gained  an  important  victory  over  the  Austrians  on 
the  20th  of  April  1809.  The  town  is  the  Ahusina  of  the 
Romans,  and  ancient  ruins  exist  in  its  neighbourhood. 

ABERAVON,  a  parliamentary  and  municipal  borough 
of  Wales,  in  the  county  of  Glamorgan,  beautifully  situated 
on  the  Avon,  near  its  mouth,  8  miles  east  of  Swansea. 
The  town  and  a4jacent  villages  have  increased  rapidly 
in  recent  years,  from  the  extension  of  the  mines  of  cool  and 
iron  in  the  vicinity,  and  the  establishment  of  extensive 
works  for  the  smelting  of  tin,  copper,  and  zinc  The 
harbour.  Port  Talbot,  has  been  much  improved,  and  has 
good  docks;  and  there  is  regular  steam  communication 
with  Bristol  Ores  for  the  smelting  furnaces  are  imported 
from  Cornwall,  and  copper,  tin,  and  coal  are  exported. 
AberavoQ  unites  with  Swansea,  Eeufigg,  Loughor,  and 
Neath,  in  returning  a  member  to  Parliament  In  1871  the 
population  of  the  parish  was  3396,  of  the  parliamentary 
borough,  11,906. 

ABERCONWAY.     See  Conway. 

ABERCROMBIE,  John,  an  eminent  physician  of  Edin- 
burgh, was  the  son  of  the  Rev.  George  Abcrcrombie  of 
Aberdeen,  in  which  city  he  was  bom  in  1781.  After 
attending  the  Grammar  School  and  Marischal  College, 
Aberdeen,  he  commenced  his  medical  studies  at  Edinburgh 
in  1800,  and  obtained  his  degree  of  M.D.  there  in  1803. 
Soon  afterwards  he  went  to  London,  and  for  about  a  year 
gave  diligent  attention  to  the  medical  practice  and  lectures 
in  St  George's  Hospital  In  1804  he  returned  to  Edin- 
burgh, became  a  Fellow  of  the  College  of  Surgeons,  and 
commenced  as  general  practitioner  in  tiiat  city ;  where,  in 
dispensary  and  private  practice,  he  laid  the  foundation  of 
that  character  for  sagacity  as  an  observer  of  disease,  and 
judgment  in  its  treatment,  that  eventually  elevated  him  to 
the  head  of  his  profession.  In  1823,  be  became  a  Licen- 
tiate of  the  College  of  Physicians;  in  1824,  a  Fellow  of 
that  body;  and  from  the  death  of  Dr  Gregory  in  1822, 
he  was  considered  the  first  physician  in  ScoUand.     Aber- 


erombie  early  began  the  laudable  practice  of  preserving 
accurate  notes  of  the  cases  that  fell  under  his  core ;  and  at 
a  peripd  when  pathological  anatomy  was  far  too  little 
regarded  by  practitioners  in  this  country,  he  had  tha 
merit  of  sedulously  pursuing  it,  and  collecting  a  mass  of 
most  important  information  regarding  the  changes  pro- 
duced by  disease  on  different  organs ;  so  that,  before  the 
year  1824,  he  had  more  extended'  experience,  and  more 
correct  views  in  this  interesting  field,  than  most  of  hia 
contemporaries  engaged  in  extensive  practice.  From  1816 
he  occasionally  enriched  the  pages  of  the  Edinburgh 
Medical  and  Surgical  Journal  with  essays,  that  display 
originality  and  industry,  particularly  those  "  on  the  dis<»sea 
of  the  spinal  cord  and  brain,"  and  "  on  discofles  of  the 
intestinal  canal,  of  the  pancreas,  and  spleen."  The  first 
of  these  formed  the  basis  of  his  great  and  very  original 
work,  Patholugical  and  Practical  Researclus  en  Diseases 
of  the  Brain  and  Spinal  Cordy  which  appeared  at  Edin- 
burgh in  1828.  In  the  same  year  he  published  also 
another  very  valuable  work,  his  Reseai-ches  on  tlte  Diseases 
of  ike  Intestinal  Canal,  Liver,  and  ether  Viscera  of  i/ie 
Abdomen.  Though  his  professional  practice  was  vciy 
extensive  and  lucrative,  he  found  time  for  other  speculin- 
tions  and  occupations.  In  1830  he  published  his  Inquiries 
concerning  the  Intellectual  Powers  of  Man  and  the  Investi- 
gation of  Truth,  a  work  which,  though  less  original  and 
profound  than  his  medical  speculations,  contains  a  popular 
view  of  an  interesting  subject,  expressed  in  simple  languagift. 
It  was  followed  in  1833  by  a  sequel.  The  Philosophy  of 
the  Moral  Feelings,  the  object  of  which,  as  stated  in  the 
preface,  was  "  to  divest  the  subject  of  all  improbable 
speculations,''  and  to  show  "  the  important  relation  which 
subsists  between  the  science  of  mind  and  the  doctrines  of 
revealed  religion."  Both  works  have  been  very  extensively 
read,  reaching  the  18th  and  14th  editions  respectively  in 
1 869.  Soon  after  the  publication  of  Moral  Feelings,  the 
University  of  Oxford  conferred  on  the  author  the  honorary 
degree  of  Doctor  of  Medicine,  and  in  1835  ho  was  elected 
Lord  Rector  of  Marischal  College,  Aberdeen.  Dr  Abcr- 
crombie was  much  beloved  by  his  numerous  friends  for 
the  suavity  and  kindness  of  his  manners,  and  was  uni- 
versally esteemed  for  his  benevolence  and  unaffected  piety. 
He  died  on  the  14th  of  November  1844  of  a  veiy  uncom- 
mon disease,  the  bursting  (from  softening  of  the  musculir 
substance)  of  the  coronaxy  vessels  of  the  heart 

ABERCROMBY,  David,  M.D.  This  Scottish  physi 
cian  was  sufficiently  noteworthy  half  a  century  after  hia 
(probable)  decease  to  have  his  Nova  Medidnce  Praxis 
reprinted  at  Paris  in  1740;  while  during  his  lifetime  his 
Tuta  ac  efficax  luis  venerece  scepe  absque  mercurio  ac  semper 
absque  salivatione  mercuiiali  cufundo  metfiodus  (1684,  8vu) 
was  translated  into  German  and  published  at  Dresden  in 
1702  ^8vo).  In  1685  were  published  De  Pulsus  Varia^ 
tione  (London;  Paris,  1688,  12mo),  and  Ars  explortnuli 
medicds  facultates  plantarum  ex  solo  sap,  (London).  His 
OjMMcfk^.,  were  collected  in  1687.  These  professinnul 
^Titings  gave  him  a  place  and  memorial  in  Holler's  Bihlio. 
theca  Medicines  Pract.  (4  vols.  8vo,  1779,  torn,  iil  pi  619); 
but  he  claims  passing  remembrance  rather  as  a  meta- 
physician by  his  remarkable  controversial  books  in  theo- 
logy and  philosophy.  Formerly  a  Roman  Catholic  and 
Jesuit,  he  abjured  Popery,  and  published  Protestancy 
proved  Safer  titan  Popery  (London,  1686).  But  by  far 
the  most  noticeable  of  his  productions  is  A  Discourse 
of  Wit  (London,  1685).  This  treatise  somehow  has  fallen 
out  of  sight — much  as  old  coined  gold  gets  hidden  away 
— BO  that  bibliographers  do  not  seem  to  have  met  with 
it,  and  assign  it  at  hap-hazard  to  Patrick  Abcrcromby, 
M.D.  Notwithstanding,  the  most  cursory  examination 
of  it  proves  that  in  this  Discourse  of  H'if  are  cuntaiuedL 
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some  of  tlie  most  characteristio  and  most  definitely-put 
(oetapbysical  opinioiiB  of  the  Scottish  philosophy  of  com- 
mon aensa  Of  this  early  metaphysician  nothing  biographi- 
cally  has  come  down  save  that  he  was  a  Scotchman 
(**  Sootos") — bom  at  Seaton.  He  was  living  early  ia  the 
18th  oentniy.  (Haller,  as  iupra;  Lawrence  Charteris's 
M.&,  &  V.)  So  recently  as  1833  was  printed  A  Short 
AeeoutU  of  Scots  Divines  by  him,  edited  by  James  Maidment, 
Edinbmgh.  (a.  B.  o.) 

AB£RCHOMBT,  Jaxss,  Lobd  Duitfesuuns,  third  son 
of  the  celebrated  Sir  Ralph  Abercromby,  was  bom  on  the 
7th  Nov.  1776.  Educated  for  the  profession  of  the  law, 
be  was  called  to  the  bar  at  Lincoln's  Lm  in  1801,  but  he 
tras  prevented  from  engaging  to  any  considerable  extent  in 
general  practice  by  accepting  appointments,  first  as  commis- 
sioner in  bankraptcy,  and  subsequently,  as  steward  of  the 
estates  of  the  Duke  of  Devonshire.  He  commenced  his 
political  career  in  1807,  when  he  was  elected  member  of 
Parliament  for  the  borough  of  Midhurst  His  sympathies 
with  the  small  and  straggling  Opposition  had  already  been 
declared,  and  he  at  once  attached  himself  to  the  Whig 
por^,  with  which  he  consistently  acted  throughout  life. 
In  1812  he  was  returned  for  Calne,  which  he  continued  to 
represent  until  his  elevation  to  the  Scotch  bench  in  1830. 
During  tins  lengthened  period  he  rendered  conspicuous  and 
valuable  services  to  his  party  and  the  countiy.  In  Scotch 
affairs  he  took,  as  was  natural,  a  deep  interest;  and,  by 
introducing,  on  two  separate  occasions,  a  motion  for  the 
redress  of  a  special  glaring  abuse,  he  undoubtedly  gave  a 
strong  impulse  to  the  growing  desire  for  a  general  reform. 
In  1824,  and  again  in  1826,  he  presented  a  petition  from 
the  inhabitants  of  Edinburgh,  and  followed  it  up  by  a 
motion  "  for  leave  to  bring  in  a  Bill  for  the  more  effectual 
representation  of  the  city  of  Edinburgh  in  the  Commons 
House  of  Parliament.''  The  motion  was  twice  rejected, 
but  by  such  narrow  majorities  as  showed  that  the  monopoly 
of  the  self-elected  Council  of  thirty-three  was  doomod.  In 
1827,  on  the  accession  of  the  Whigs  to  power  under  Mr 
Caning,  Abercromby  received  the  appointment  of  Judgo- 
Advocate-General  and  Privy  Counsellor.  In  1830  he  was 
raised  to  the  judicial  bench  as  Chief  Baron  of  the  Exche- 
quer in  Scotland.  The  ofSce  was  abolished  in  1832;  and 
almost  contemporaneously,  Edinburgh,  newly  enfranchised, 
was  called  to  return  two  members  to  the  first  reformed 
Parliament  As  the  election  marked  the  commencement 
of  a  new  political  era,  the  honour  to  be  conferred  possessed 
a  peculiar  value,  and  the  choice  of  the  citisens  fell  most 
appropriately  on  Francis  Jeffrey  and  James  Abercromby, 
two  of  the  foremost  of  those  to  whom  they  were  indebted 
for  their  hard-won  privileges.  In  1834  Mr  Abercromby 
obtained  a  seat  in  the  cabinet  of  Lord  Qrey  as  Master  of 
the  Mint.  On  tlie  assembling  of  the  new  Parliament  in 
1835,  the  election  of  a  speaker  gave  occasion  for  the  first 
trial  of  strength  between  Uie  Bef omi  party  and  the  followers 
of  Sir  Robert  PeeL  After  a  memorable  division,  in  which 
more  members  voted  than  had  ever  before  been  known, 
Abercromby  was  elected  by  816  votes,  to  310  recorded  for 
Manners-Sutton.  The  choice  was  amply  justified,  not  only 
by  the  urbanity,  impartiality,  and  firmness  with  whidi 
Abercromby  diecharged  the  public  duties  of  the  chair,  but 
also  by  the  important  refomis  he  introduced  in  regard  to 
the  conduct  of  private  business.  In  1839  he  resigned  the 
office,  and  received  the  customary  honour  of  a  peerage,  with 
the  titb  of  Lord  Dunfermline.  The  evening  of  his  life  was 
passed  in  retirement  at  CoL^ton,  near  Edinburgh,  where  he 
died  on  the  17th  April  1858.  The  courage  and  sagacity 
which  marked  his  entire  conduct  as  a  Liberal  were  >  never 
more  oonspicuons  thsn  when,  towards  the  dose  of  lus  life, 
he  availed  himself  of  an  opportunity  of  practically  asserting 
his  cherished  doctrine  of  absolute  religious  equsiity^  ^  The 


important  port  he  took  in  originatuig  and  supporting  tho 
United  Industrial  School  in  Edinbuigh  for  ragged  children, 
irrespective  of  their  religious  belief,  deserves  to  be  grate- 
fully acknowledged  and  remembered,  even  by  those  who 
took  the  opposite  side  in  the  controversy  which  arose  with 
regard  to  it 

ABEBCBOMBT,  Patrick,  M.D.,  was  the  third  son  of 
Alexander  Abercromby  of  Fettemeir  in  Aberdeenshire,  and 
brother  of  Francis  Abercromby,  who  was  created  by  James 
n.  Lord  Glasford.  He  was  bom  at  Forfar  in  1656.  As 
throughout  Scotland,  he  could  have  had  there  the  benefits  of 
a  good  parish  school;  but  it  would  seem  from  after  events 
that  his  family  was  Roman  Catholic,  and  hence,  in  all  pro- 
bability, his  education  was  private.  This,  and  not  the  un- 
proved chaise  of  perversion  from  Protestantism  in  subsei^ 
viency  to  James  IL,  explains  his  Boman  Catholicism  and 
adhesion  to  the  fortunes  of  that  king.  But,  intending  to 
become  a  doctor  of  medicine,  he  entered  the  Univereity  of 
St  Andrews,  where  he  took  his  degree  of  M.D.  in  1685. 
From  a  statement  in  one  of  his  preface-epistles  to  his  mag- 
num opusy  the  Martial  Achievements  of  the  Scots  Nation, 
he  must  have  spent  most  of  his  youthful  years  abroad. 
It  has  been  stated  that  he  attended  the  Univeraity  of 
Paris.  The  Discourse  of  Wit  (1685),  assigned  to  hixn, 
belongs  to  Dr  David  Abercromby,  a  contemporaiy.  On  his 
return  to  Scotland,  he  is  found  practising  as  a  physician  in 
Edinburgh,  where,  besides  his  professional  duties,  he  gave 
himself  with  characteristic  zeal  to  the  study  of  antiquities, 
a  study  to  which  he  owes  it  that  his  name  still  lives,  for 
he  finds  no  place  in  either  Haller  or  Hutchison's  Medical 
Biographies.  He  was  out-and-out  a  Scot  of  the  old  patriotic 
type,  and,  living  as  he  did  during  the  agitations  for  the 
union  of  England  and  Scotland,  he  took  part  in  the  war 
of  pamphlets  inaugurated  and  sustained  by  prominent 
men  on  both  sidos  of  the  Border.  He  crossed  swords 
with  no  less  redoubtable  a  foe  than  Daniel  Defoe  in  his 
Advantages  of  the  Act  of  Security,  compared  with  those  of 
the  intended  Union  (Edinburgh,  1707),  and  A  Vindication 
of  the  Same  against  Mr  De  Foe  (ibtd.)  The  logic  and 
reason  were  with  Defoe,  but  there  was  a  sentiment  in  the 
advocates  of  independence  which  was  not  sufficiently 
allowed  for  in  the  clamour  of  debate;  and,  besides,  the 
disadvantages  of  union  were  near,  hard,  and  actual,  tho 
advantages  remote,  and  contingent  on  many  things  and 
persons.  Union  wore  the  look  to  men  like  Abercromby 
and  Lord  Belhaven  of  absorption,  if  not  extinction.  Aber- 
cromby was  appointed  physician  to  James  11.,  but  the  Re« 
volution  deprived  him  of  the  post  Crawford  (in  his  Peer- 
age, 1716)  ascribes  the  title  of  Lord  Qlasf ord  to  an  intended 
recognition  of  ancestral  loyalty;  its  bestowment  in  1685 
corresponding  with  the  younger  brother's  graduation  as 
M.D.,  may  perhaps  explain  his  appointment  A  minor 
literary  work  of  Abercromby's  was  a  translation  of  M« 
Beague's  partisan  History  (so  called)  of  the  War  carried  on 
by  ti^e  Popish  Qovemment  of  Cardinal  Beaton,  aided  by  the 
fVench,  against  the  English  under  the  Protector  Somerset, 
which  appeared  in  1707.  The  work  with  which  Aber- 
cromby's  name  is  permanently  associated  is  his  already 
noticed  Martial  Achievements  of  the  Scots  Nation^  ieeued  in 
two  noble  folios,  vol  i  1711,  vol.  ii  1716.  In  the  title- 
page  and  preface  to  vol  i  he-  diflclaims  the  ambition  of 
being  an  historian,  but  in  vol  ii,  in  title-page  and  preface 
aHke,  he  is  no  longer  a  simple  biographer,  but  an  historian. 
That  Dr  Abercromby  did  not  use  the  word  "genuine  history^' 
in  his  title-page  without  warrant  is  clear  on  every  page  of 
his  large  work.  Oranted  that,  read  in  the  light  of  after 
researches,  much  of  the  first  volume  must  necessarily  be 
relegated  to  the  region  of  the  mythical,  none  the  less  was 
the  historian  a  laborious  and  accomplished  reader  and  inves- 
tigator of  all  available  authorities,  as  well  manuscript  as 
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pnnted;  whfle  the  roll  of  names  of  fhoae  trlio  aided  him 
indndes  ereiy  man  of  note  in  Scotland  at  the  time,  from 
Sir  Thomas  Craig  and  Sir  Qeorgd  Maokenzie  to  Mr  Alex- 
ander Kisbet  and  Mr  Thomaa  Buddiman.  The  MarUdl 
AchievemenU  has  not  been  reprinted,  though  practically 
the  first  example  of  Scottish  typography  in  any  way 
aotioeable,  yoL  iL  having  been  printed  under  the  scholarly 
mpervinon  of  Thomas  Ruddiman.  The  date  of  his  death 
is  uncertain.  It  has  been  Tarioualy  assigned  to  1715, 
1716,  1720,  and  1726,  and  it  is  usually  added  that  he  left 
a  widow  in  great  poyerty.  That  he  was  liying  in  1716  is 
certain,  as  (>awford  speaks  of  him  (in  his  Fterage^  1716) 
as  ^'my  worthy  friend.''  Probably  he  died  about  1716. 
2£€!ttixAr%  of  the  Ahercnmhys,  commonly  given  to  him,  does 
not  appear  to  have  been  published.  (Chambers's  EmineiU 
Scotsmen, «.  v, ;  Anderson's  ScoUith  Ifatum, «. «. ;  Chalmers's 
JBiog,  IHa,,  8,  V. ;  Chalmers's  Lift  of  Ruddiman;  Haller^s 
Bibliotheca  Medidnm  Prod,)  4yol8.  4to,  1779;  Hutchin- 
son's Bioff.  Medical,  2  vols.  8yo,  1799;  Lee's  Defoe,  3  vols. 
Svo.)  (a.  B.  G.) 

A^ERCROMBT,  Sm  Ralph,  KE,  Ueutenant-General 
in  the  British  army,  was  the  eldest  son  of  Qeoige  Aber- 
cromby  of  Tullibody,  Clackmannanshire,  and  was  bom  in 
October  1734.  After  passing  some  time  at  an  excellent 
school  at  Alloa,  he  went  to  Rugby,  and  in  1762-63  he 
attended  cksses  in  Edinburgh  Uniyersity.  In  1764  he  was 
sent  to  Leipsic  to  study  civil  law,  with  a  view  to  his  pro- 
ceding  to  Uie  Scotch  bar,  of  whidi  it  is  worthy  of  notice 
that  bot}L  his  grandfather  and  his  father  lived  to  be  the 
oldest  members.  On  returning  from  the  Continent  he 
expressed  a  strong  preference  for  the  militaiy  profession, 
and  a  comef s  commission  was  accordingly  obtained  for 
him  (March  1766)  in  the  3d  Dragoon  Guards.  He  rose 
through  tho  intermediate  gradations  to  the  rank  of  lieu- 
tenant-colonel of  the  regiment  (1773),  and  in  1781  he 
became  colonel  of  the  103d  infantry.  When  that  regiment 
was  disbanded  in  1783  he  retired  upon  half-pay.  That 
Qp  to  this  time  he  had  scarcely  been  engaged  in  active 
service,  was  owing  mainly  to  his  disapproval  of  the  policy 
of  the  Government,  and  especially  to  his  sympathies  with 
the  American  colonists  in  ^eir  struggles  for  independence; 
and  his  retirement  is  no  doubt  to  be  ascribed  to  similar 
ieelinga.  But  on  France  declaring  war  against  England 
in  1793,  he  hastened  to  resume  £is  professional  duties; 
and,  being  esteemed  one  of  the  ablest  and  most  intrepid 
officers  in  the  whole  British  forces,  he  was  appointed  to 
the  command  of  a  brigade  under  Uie  Duke  <rf  Tork,  for 
■enrioe  in  Holland.  He  commanded  the  advanced  guard 
in  the  action  on  the  heights  of  Cateau,  and  was  wounded 
at  Kim^guen.  The  duty  fell  to  him  of  protecting  the 
British  army  in  its  disastrous  retreat  out  of  Holland,  in 
the  winter  of  1794-^.  In  1796  he  reoeived  the  honour  of 
knighthood,  the  Order  of  the  Bath  being  conferred  on  him 
in  acknowledgment  of  his  services.  The  same  year  he 
was  appointed  to  succeed  Sir  Charles  Grey,  as  commander- 
in-chief  of  the  British  forces  in  the  West  Indies.  In  1 796, 
Grenada  was  suddenly  attacked  and  taken  by  a  detach- 
ment c^  the  army  under  his  ordem  He  afterwards 
obtained  possession  of  the  settiements  of  Demerara  and 
EsseqnibO)  in  South  America,  and  of  the  islands  of  St 
Lnda,  St  Vincen^  and  Trinidad.  He  returned  in  1797 
to  Europe,  and,  in  reward  for  his  important  services,  was 
appointed  to  the  command  of  the  regiment  of  Scots  Greys, 
intrusted  with  the  governments  of  &e  Ma  of  Wieht,  Fort 
George^  and  Fort  Augustus,  and  raised  to  the  rank  of  liea- 
tenantgeneraL  He  held,  in  1797-8,  the  chief  oonmumd 
of  the  f oroes  in  Ireland.  There  he  laboured  to  maintain 
the  discipline  of  the  anny,  to  suppress  the  rising  rebellion, 
and  to  protect  the  people  from  nulitaiy  oppression,  with  a 
care  worthy  ^e  of  &  great  general  and  an  enlight^ed 


and  beneficent  stateaman.    When  he  was  appointed  to  the 
command  in  Ireland,  an  invasion  of  that  country  by  the 
French    was   confidenUy   anticipated    by   the   English 
Government    He  used  his  utmost  efforts  to  restore  the 
discipline  of  an  army  that  was  utterly  disorganised;  and, 
as  a  first  step,  he  anxiously  endeavoured  to  protect  the 
people,  by  re-establishing  the  supremacy  of  the  dvil  power, 
and  not  allowing  the  mULtaiy  to  be  called  out,  except  when 
it  was  indispensably  necessary  for  the  enforcement  of  the 
law  and  the  maintenance  of  order.    Finding  that  he  received 
no  adequate  support  from  the  head  of  &e  Irish  Govern- 
ment, and  that  all  his  efforts  were  opposed  and  thwarted 
by  those  who  presided  in  the  coundls  of  Ireland,  he  resigned 
the  command     His  departure  from  Ireland  was  deeply 
lamented  by  the  reflecting  portion  of  the  people,  and  was 
speedily  followed  by  those  disastrous  results  which  he  had 
anticipated,  and  which  he  so  ardently  desired  and  had  so 
wicely  endeavoured  to  prevent.     After  holding  for  a  short 
period  the  office  of  Commander-in-Chief  in  Scotland,  Sir 
Ralph,  when  the  enterprise  against  Holland  was  resolved 
upon  in  1799,  was  again  called  to  command  under  the 
Duke  of  York.     The  difficulties  of  the  ground,  the  incle- 
mency of  the  season,  unavoidable  delays,  the  disorderly 
movements  of  the  Russians,  and  the  tunid  duplicity  of  the 
Dutch,  defeated  the  objects  of  that  expedition.     But  it 
was  confessed  by  the  Dutch,  the  French,  and  the  British 
alike,  that   even  victory  the   most   dedaive   could   not 
have  more  conspicuously  proved  the  talents  of  this  distin- 
gushed  officer.     His  country  applauded  the  choice,  when, 
in  1801,  he  was  sent  with  an  army  to  dispossess  the 
French  of  Egypt     His  experience  in  Holland  and  the 
West  Indies  particularly  fitted  him  for  this  new  command, 
as  was  proved  by  his  carrying  his  army  in  health,  in  spirits, 
and  witii  the  requisite  supplies,  in  spite  of  very  great  diffi- 
culties, to  the  destined  scene  of  action.    The  debarkation 
of  the  troops  at  Aboukir,  in  the  face  of  an  opposing  force, 
is  justiy  ranked   among  the  most  daring  and  brilliant 
exploits  of  the  Knglish  army.     A  batUe  in  the  neighbour- 
hood of  Alexandria  (March  21,  1801)  was  the  sequel  of 
this  successful  landing,  and  it  was  Sir  R.  Abercromby'a 
fate  to  fall  in  the  moment  of  victory.     He  was  struck  by 
a  spent  ball,  which  could  not  be  extracted,  and  died  seven 
days  after  the  battle.     The  Duke  of  Tork  paid  a  just 
tribute  to  the  great  soldiei^s  memory  in  the  general  order 
issued  on  Ihe  occasion  of  his  death : — "  His  steady  obaerv- 
ance   of  discipline,  his   ever-watchful  attention  to  the 
health  and  wants  of  his  troops,  the  persevering  and  un- 
conquerable spirit  which  marked  his.  militaiy  career,  the 
splendour  of  his  actions  in  the  field,  and  the  heroism  of 
his  death,  are  worthy  the  imitation  of  all  who  desire,  like 
him,  a  life  of  heroism  and  a  death  of  glory."    By  a  vote 
of  tiie  House  of  Commons,  a  monument  was  erected  in 
honour  of  Sir  Ralph  Abercromby  in  St  Paul's  CathedraL 
His  widow  was  created  a  peeress,  and  a  pension  of  J&200O 
a  year  was  settled  on  her  and  her  two  successors  in  the 
titie.    It  may  be  mentioned  that  Abercromby  was  returned, 
after  a  keen  contest,  as  member  of  Parliament  for  his 
native  county  of  Clackmannanshire  in  1773;  but  a  parliar 
mentaiy  life  had  no  attractions  for  him,  and  he  dkl  not 
seek  reelection.     A  memoir  of  the  later  years  of  his  life 
(1793-1801),  by  his  son.  Lord  Dunfermline,  was  published 
in  1861. 

ABERDARE,  a  town  of  Wales,  in  the  county  o£ 
Glamoigan,  on  the  right  bank  of  the  river  Qynon,  four 
miles  &W.  of  Herthyr-iydyiL  The  district  around  la 
rich  in  valuable  mineral  products,  and  coal  and  iron 
mining  are  very  extensively  carried  on  in  the  neigihlxmr- 
hood.  Lnportant  tin-works,  too,  have  been  recently 
opened.  Put  of  (he  coal  is  used  at  the  iron-works,  and 
luge  quantitiea  aie  sent  to  Cardiff  for  exportation.    Abexw 


ABERDEEN 


39 


dare  is  comiected  with  the  coast  by  canal  and  railway. 
Owing  to  the  great  development  of  the  coal  and  iron 
trade,  it  has  rapidly  increased  from  a  mere  village  to  a 
huge  and  fluorishing  town.  Handsome  churches,  banks, 
and  hotels  have  been  erected,  a  good  supply  of  water  has 
been  introduced,  and  a  public  pork  has  been  opened. 
Two  markets  are  held  weekly.  The  whole  parish  falls 
within  the  parliamentary  borough  of  Merthyr-TydviL 
The  rapid  growth  of  its  population  is  seen  by  the  fol- 
lowing figures :  in  1841  the  number  of  inhabitants  was 
6471 ;  in  1851,  14,999;  in  1861,  32,299;  and  in  1871, 
37,774. 

ABERDEEN,  a  royal  burgh  and  city,  the  chief  part  of  a 
parliamentary  burgh,  the  capital  of  the  county  of  Aberdeen, 
the  chief  seaport  in  the  north  of  Scotland,  and  the  fourth 
Scottish  town  in  population,  industry,  and  wealth.  It  lies 
in  lat  57''  9'  N.  and  long.  2""  6'  W.,  on  the  German  Ocean, 
near  the  mouth  of  the  river  Dee,  and  ii  542  miles  north 
of  London,  and  111  miles  norUi  of  Edinbuigh,  by  the 
bhortest  railway  routea 
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Aberdeen,  probably  the  Devana  on  the  Diva  of  Ptolemy, 
was  an  important  place  in  the  12th  century.  William  the 
Lion  had  a  residence  in  the  city,  to  which  he  gave  a  char- 
ter in  1179,  confirming  the  corporate  rights  granted  by 
David  L  The  city  received  many  subsequent  roytd 
chartefrs.  It  was  burned  by  Edward  UL  in  1336,  but 
it  was  soon  rebuilt  and  extended,  and  called  New  Aber- 
deen. The  houses  were  of  timber  and  thatched,  and 
many  such  existed  till  1741.  The  burgh  records  are  the 
oldest  of  any  Scottish  burgh.  They  b^gin  in  1398,  and  are 
complete  to  the  present  time,  with  only  a  short  break. 
Extracts  from  them,  extending  from  1398  to  1570,  have 
been  published  by  the  Spalding  Club.  For  many  centuries 
the  city  was  subject  to  attacks  by  the  barons  of  the  sui^ 
nmnding  districts,  and  its  avenues  and  six  ports  had  to 
be  guarded.  The  ports  had  all  been  removed  by  1770. 
Sevacal  monasteries  existed  in  Aberdeen  before  the  Bo- 
fflfimitifm      Most  of  the  Scottish  sovereigns  visited  the 


city  and  received  gifts  from  the  authorities.  In  1497  • 
blockhouse  was  built  at  the  harbour  mouth  as  a  protection 
against  the  English.  During  the  religious  struggle  in  the 
17th  century  between  the  Royalists  and  Covenanters  the 
city  was  plundered  by  both  parties.  In  1715  Earl 
Marischal  proclaimed  the  Pretender  at  Aberdeen.  In  1745 
the  Duke  of  Cumberland  resided  a  short  time  in  the  dty. 
In  the  middle  of  the  18th  century  boys  were  kidnapped 
in  Aberdeen,  and  sent  as  slaves  to  America.  In  1817  the 
city  became  insolvent,  with  a  debt  of  £225,710,  contracted 
by  public  improvements,  but  the  debt  was  soon  paid  oflf. 
The  motto  on  the  city  arms  is  Bon- Accord.  It  formed  the 
watchword  of  the  Aberdonians  while  aiding  King  Robert 
the  Bruce  in  his  battles  with  the  English. 

Of  eminent  men  connected  with  Aberdeen,  New  and 
Old,  may  be  mentioned — John  Barbour,  Hector  Boece  or 
Boethius,  Bishop  Elphinstone,  the  Earls  Marischal ;  C^rge 
Jamesons,  the  famous  portrait  painter ;  Edward  Raban,  the 
first  printer  in  Aberdeen,  1622;  Rev.  Andrew  Cant, 
the  Covenanter ;  David  Anderson  (Davie  do  a'  thing),  a 
mechanic;  James  Gregory,  inventor  of  the  reflecting 
telescope;  Dr  Thomas R^eid,  the  metaphysician;  Dr  George 
Campl^  Principal  of  Marischal  College,  author  of  several 
important  works,  and  best  known  by  his  Philoacphy  of 
Ekdorie;  Dr  James  Beattie;  Lord  Byron;  Sir  James 
Mackintosh;  Robert  Hall;  Dr  R.  Hamilton,  who  wrote  on 
the  National  Debt 

Till  1800  the  city  stood  on  a  few  eminences,  and  h)>4l 
steep,  narrow,  and  crooked  streets,  but,  since  the  Improve- 
ment Act  of  that  year,  the  whole  aspect  of  the  place  has 
been  altered  by  the  formation  of  two  new  spacious  and 
nearly  level  streets  (Ution  Street  and  King  Street,  meet- 
ing in  Castle  Street),  and  by  the  subsequent  laying  out  of 
many  others,  besides  squares,  terraces,  Ac.,  on  nearly  flat 
ground.  The  city  is  above  eight  miles  in  circuit,  and  ii 
built  on  sand,  gravel,  and  boulder  day.  The  highest  parts 
are  from  90  to  170  feet  above  the  sea.  The  chief  thorough- 
fare is  Union  Street,  nearly  a  mile  long  and  70  feet  broad. 
It  runs  W.S.W.  from  Castle  Street,  and  crosses  the  Den- 
bum,  now  the  railway  valley,  by  a  noble  granite  arch  132 
feet  in  span  and  50  feet  high,  which  cost,  with  a  hidden 
arch  on  each  side,  £13,000. 

Aberdeen  is  now  a  capacious,  elegant,  and  well-built 
town,  and  from  the  material  employed,  consisting  chiefly  of 
light  grey  native  granite,  is  oJled  the  ''granite  dty." 
It  contains  many  fine  public  buildings.  The  prindpal  of 
these  is  Marischal  CoUege  or  University  Buildings,  which 
stands  on  the  site  of  a  pre-Ref ormation  Franciscan  Convent, 
and  was  rebuilt,  1836-1841,  at  a  cost  of  about  £30,000. 
It  forms  three  ddes  of  a  court,  which  is  117  by  105  feet, 
and  has  a  back  wing,  and  a  tower  100  feet  high.  The 
accommodatioa  consists  of  twenty-five  large  class-rooms  and 
laboratories,  a  hall,  library,  museums,  &a 

The  Univerdty  of  Aberdeen  was  formed  by  the  union 
and  incorporation,  in  1860,  by  Act  of  Parliament,  of  tbe 
University  and  King's  College  of  Aberdeen,  founded  in  Old 
Aberdeen,  in  1494,  by  William  Elphinstone,  Bishop  of 
Aberdeen,  under  the  authority  of  a  Papal  bull  obtained  by 
James  IV.,  and  of  the  Marischal  College  and  University  of 
Aberdeen,  founded  in  New  Aberdeen,  in  1593,  by  George 
Keith,  Earl  Marischal,  by  a  charter  ratified  by  Act  of  Par- 
liament The  officials  consist  of  a  chancellor,  with  rector 
and  principal;  there  are  21  professors  and  8  assistants. 
Arts  and  divinity  are  taught  in  King's  College,  and  medicine, 
natural  histoiy,  and  law  in  Marischal  College.  The  arts 
session  lasts  from  the  end  of  October  to  the  beginning 
of  April.  The  arts  curriculum  of  four  years,  with  gradua- 
tion, costs  £36,  lis.  There  are  214  arts  bursaries^  29 
I'  divinity,  and  1  medical,  of  the  aggregate  annual  value  of 
£3646,  £650^  and  £26,  respectively.      About  60  arte 
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bursftnes,  mostly  fiom  £10  to  X35  in  vsme,  an  given 
jearly  by  oompetitioD,  or  by  presentation  and  examination. 
Two-thirds  of  the  arts  stodents  are  bnrsars.  Seventeen 
annual  scholarships  and  prises  of  the  yearly  value  of  X768 
are  given  at  the  end  of  the  arts  ourriculnm.  The  average 
yearly  number  of  arts  students,  in  the  thirteen  years 
since  the  union  of  the  arts  classes  of  the  two  colleges  in 
I860,  has  been  342,  while  in  the  separate  colleges  together 
for  the  nine  years  before  the  ifnion,  it  was  431.  In  winter 
session  1872-73  there  were  623  matriculated  students  in 
all  the  faculties.  In  1872,  32  graduated  in  arts,  68  in 
medicine,  5  in  divinity,  and  1  in  law.  The  library  has 
above  80,000  volumes.  The  General  Council  in  1873  had 
J2075  registered  members,  who,  with  those  of  Glasgow  Uni- 
versity, return  one  member  to  Parliament. 

The  Free  Church  Divinity  College  was  built  in  1850, 
at  the  cost  of  £2025,  in  the  Tudor-Gothic  style.  It  has  a 
large  hall,  a  library  of  12,000  volumes,  and  15  bursaries  of 
the  yearly  value  of  from  £10  to  £25. 

At  the  east  end  of  Union  Street,  and  partly  in  Castle 
Street,  on  the  north  side,  are  the  new  County  and  Muni- 
cipal buildings,  an  imposing  Franco-Scottish  Gothic  pile, 
225  feet  long,  109  feet  broad,  and  64  feet  high,  of  four 
stories,  built  1867-1873  at  the  cost  of  £80,000,  including 
£25,000  for  the  site.  Its  chief  feature  is  a  tower  200 
feet  high.  It  contains  a  great  hall,  74  feet  long,  35  feet 
brodd,  and  50  feet  high,  with  sn  open  timber  ceiling :  a 
Justiciary  Cuurt-House,  50  feet  long,  37  feet  broad,  and 
31  feet  high;  a  Town  Hall,  41  feet  long,  25  feet  broad, 
and  15  feet  high,  and  a  main  entrance  corridor  60  feet 
long,  16  feet  broad,  and  24  feet  high.  A  little  to  the  west 
is  the  Town  and  County  Bank,  a  highly  ornamented  building 
inside  and  outside,  in  the  Italian  style,  costing  about 
£24,000.  fc  ^, 

A  very  complete  closed  public  market  of  two  floors  waa 
built  in  1842^  at  a  cost  of  £28,000,  by  a  company  incor- 
porated by  Act  of  Parliament.  The  upper  floor  or  great 
hall  is  315  feet  long,  106  feet  broad,  and  45  feet  high, 
with  galleries  all  round.  The  lower  floor  is  not  bo  high. 
The  floors  contain  numerous  small  shops  for  the  sale  of 
meat,  fowls,  fish,  &c,  besides  stalls  and  seats  for  the  sale 
of  vegetables,  butter,  eggs,  (fee.  The  galleries  contain  small 
shops  for  the  sale  of  drapery,  hardware,  fancy  goods,  and 
books.  On  the  upper  floor  is  a  fountain  of  polished  Peter- 
head granite,  costing  £200,  with  a  basin  7J  feet  diameter, 
cut  out  of  one  block  of  stone.  Connected  with  this  under- 
taking was  the  laying  out  of  Market  Street  from  Union 
Street  to  the  quay.  At  the  foot  of  this  street  is  being  built 
in  the  Italian  style  the  new  post  and  telegraph  office,  at  a 
cost  of  £16,000,  including  £4000,  the  cost  of  the  site. 
It  is  to  form  a  block  of  about  100  feet  square  and  40  feet 
high. 

Aberdeen  has  about  60  places  of  worship,  with  nearly 
48,000  sittings.  There  are  10  Established  churches;  20 
Free,  6  Episcopalian,  6  United  Presbyterian,  5  Congre- 
gational, 2  Baptist,  2  Methodist,  2  Evangelical  Union,  1 
Unitarian,  1  of  Roman  Catholic,  1  of  Friends,  and  1  of  Origi- 
nal Seceders.  There  are  also  several  mission  chapels.  In 
1843  all  the  Established  ministers  seceded,  with  10,000  lay 
members.  The  Established  and  Free  Church  denominap 
tions  have  each  about  11,000  members  in  communion. 
The  Established  West  and  East  churches,  in  the  centre  of 
the  eity,  within  St  Nicholas  churchyard,  form  a  continuous 
>vii1fling  220  feet  long,  including  an  intervening  aisle,  over 
which  is  a  tower  and  spire  140  feet  higL  The  West  was 
built  in  1775  in  the  Italian  style,  and  the  .East  in  1834  in 
the  Gothic,  each  costing  about  £5000.  They  occupy  the 
site  of  the  original  cruciform  church  of  St  Nicholas,  erected 
in  the  13th,  14th,  and  15ih  centuries.  One  of  the  nine 
bella  in  the  tower  bears  the  date  of  1852.  and  is  4  feet  1 


diameter  at  the  mouth,  31  feet  high,  and  veiy  thick.  Tlie 
Union  Street  front  <k  tiie  churchyard  is  occupied  by  a 
very  elegant  granite  facade,  built  in  1830,  at  the  cost  of 
£1 460.  It  is  1 47^  feet  long,  with  a  central  arched  gateway 
and  entablature  32^  feet  high,  with  two  attached  Ionic 
columns  on  each  ^de.  Eadi  of  the  two  wings  has  six 
lonio  columns  (of  single  granite  blocks,  15  feet  2  inches 
long),  with  basement  and  entablature,  the  whole  being  23} 
feet  high.  The  following  are  the  s^le,  cost,  and  date  of 
erection  of  the  other  principal  Aberdeen  churches — St  An- 
drew's, Episcopal,  Gothic,  £6000,  1817 ;  North  Church, 
Established,  Greek,  £10,000,  1831;  three  churches  in  a 
cruciform  group.  Free,  simple  Lancet  Gothic,  with  a  fine 
brick  spire  174  feet  high,  £5000,  1844 ;  Boman  Catholic, 
Gothic,  £12,000, 1859;  Free West^  Gothic,  £12,856, 1869, 
with  a  spire  175  feet  higL 

In  1873  there  were  in  Aberdeen  about  110  schools,  with 
from  10,000  to  11,000  pupils  in  attendance.  About  2500 
students  attend  the  University,  Mechanics'  Institution,  and 
private  schools  for  special  brcmehes. 
•  Five  miles  south-west  of  Aberdeen,  on  the  south  side  of 
the  Dee,  in  Kincardineshire,  is  St  Maiy^s  Boman  Catholic 
College  of  Blairs,  with  a  president  and  three  professors. 

The  Aberdeen  Grammar  School,  dating  from  about  1263, 
is  a  preparatory  school  for  the  university.  It  has  a  rector 
and  four  regiUar  masters,  who  teach  dassics,  English, 
arithmetic,  and  mathematics,  for  the  annual  fee  of  £4, 10s. 
for  each  pupiL  Writing,  drawing,  Ac,  are  also  taught 
Nearly  200  pupils  attend,  who  enter  about  the  age  of 
twelve.  Like  the  Edinburgh  High  School,  it  lutf  m> 
elementary  department  There  are  30  bursaries.  A  new 
granite  building  for  the  school  was  erected,  1861-1863, 
in  the  Scotch  baronial  style,  at  the  cost  of  £16,000,  in- 
eluding  site.  It  is  215  feet  lonx  and  60  feet  high,  and 
has  three  towers.  ^ 

The  Mechanics^  Institution,  founded  1824,  and  re- 
organised 1834,  has  a  hall,  class-rooms,  and  a  library  of 
14,000  volumes,  in  a  building  erected  in  1846,  at  a  cost  of 
£3500.  During  the  year  1872-73,  there  were  at  the  School 
of  Science  and  Art  385  pupils;  and  at  other  evening  classes, 
538. 

'  Aberdeen  has  two  native  banks,  besides  branch  banks, 
and  a  National  Security  Savings  Bank;  three  insurance 
companies,  four  shipping  tompanies,  three  railway  com- 
panies, and  a  good  many  miscellaneous  companies.  There 
are  ten  licensed  pawnbroking  establishments,  with  about 
440,000  pledges  in  the  year  for  £96,000,  and  with  a 
capital  of  £27,000.  There  are  seven  incorporated  trades, 
originating  between  1398  and  1527,  and  having  charitable 
funds  for  decayed  members,  widows,  and  orphans.  They 
have  a  hall,  built  in  1847  for  £8300,  in  the  Tudor  Gothic 
style.  The  hall,  60  feet  long,  29  wide,  and  42  high,  con- 
tains  curious  old  chairs,  and  curious  inscriptions  on  the 
shields'of  the  crafts. 

Among  the  charitable  institutions  is  Gordon's  Hospital, 
founded  in  1729  by  a  miser,  Bobert  Gordon,  a  Duitzic 
merchant,  of  the  Straloch  family,  an<i  farther  endowed 
by  Alexander  Simpson  of  CoUyhill  in  1816.  It  it 
managed  by  the  Town  Council  and  four  of  the  Establidied 
ministers  of  Aberdeen,  incorporated  by  royal  charteia  of 
1772  and  1792.^  The  central  part  of  the  house  was  built 
in  1739,  and  the  wings  in  1830-1834,  the  whole  oocting 
£17,300,  and  being  within  a  garden  of  above  four  acrss. 
It  now  (1873)  maintains  and  educates  (in  English,  writing 
arithmetic,  physics,  mathematics,  drawing,  music,  French, 
&&)  180  boys  of  the  age  9  to  15,  the  sons  and  grandsons 
of  decayed  burgesses  of  guild  and  trade  of  the  city;  and 
next  those  of  decayed  inhabitants  (not  paupers).  Expendi- 
ture for  year  to  Slst  October  1872,  £4353  for  164  bojs. 
It  has  a  head-master,  three  ngnlai^  and  aeveial  vifiitin^ 
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mialfln.  Tlie  Boys'  and  Girls'  Hospital,  k  aly  hmh  for 
XlOfiW^  maintaiiui  and  educates  50  boys  and  50  girls. 

TIm  Female  Orphan  Ajiylnm;  founded  by  Mrs  Elmalie, 
in  1840y  and  ntani^ged  by  trasteoi,  maintains  and  educates, 
chiefly  as  domesth  serranis,  46  girls  between  the  ages  of 
4  and  1^,  at  tlie  yearly  oost  for  each  of  about  j£23,  13s. 
Those  sdmittftd  must  be  legitimate  orphan  daughters  of 
respectable  paients,  who  haTe  lived  three  years  imme- 
diately before  death  in  Aberdeen  or  in  the  a4Joining 
parishes  of  Old  Hachar  and  Nigg.  The  Hospital  for 
Orphan  and  Female  Destitute  Children,  endowed  by  John 
Oamegie  and  the  trustees  of  the  Hurtle  Fund,  maintains 
md  educates  50  girls,  chiefly  for  domestic  sendee.  The 
Asylum  for  the  Blind,  established  in  1843,  on  a  foundation 
by  Miss  Cruickshank,  maintains  and  educates  about  10 
blind  children,  and  gives  industrial  employment  to  blind 
adults.  There  is  a  boyi^  and  girls'  school  for  150  boys 
snd  150  girls  on  Dr  Bell's  foundation.  The  Industrial 
Schools,  b^gun  by  Sheriff  Watson  in  1841,  and  the  Re- 
formatory Schools,  begun  in  1857,  having  some  600  pupils 
on  the  roll,  have  greatly  diminished  juvenile  crime  in  the 
districts  The  Murtle  or  John  Gordon's  Charitable  Fund, 
founded  in  1815,  has  an  annual  revenue  from  land  of  about 
£2400,  applicable  to  all  kinds  of  charity,  in  sums  from 
X5  to  X300.  The  Midbeltie  Fund,  founded  by  a  bequest 
of  X20,000,  in  1848,  by  James  Allan  of  Midbeltie,  gives 
yearly  pensions  ranging  from  £5  to  £16  to  respectable 
decayed  widows  in  the  parishes  of  St  Kiidiolas  and  Old 
ICachar. 

The  two  parishes  in  which  Aberdeen  is  situated,  viz., 
St  Nicholas  and  Old  Machar,liave  each  a  Luge  poor-house. 
The  poor  <rf  both  parishes  oost  about  £20,000  a  year. 

The  Bceyal  Infirmary,  instituted  in  1740,  was  rebuilt 
1833-1840,  in  the  Grecian  style,  at  the  cost  of  £17,000. 
It  is  a  well-situated,  large,  commodious,  and  imposing 
bnOding.  It  has  three  stories,  the  front  being  166  feet 
long  and  50  feet  high,  with  a  dome.  A  detadied  fever- 
house  was  built  in  1872  for  about  £2500.  Xhe  managers 
vere  incorporated  by  royal  charter  in  1773,  and  much 
increased  in  number  in  1852.  The  institution  is  sup- 
ported by  land  rents,  feu-duties,  legacies,  donations,  sub- 
icripttons,  church  coUections,  kc  Each  bed  has  on  an 
svoBge  1 200  cubic  feet  of  space.  There  are  on  the  average 
130  resident  patients,  costing  each  on  the  average  a  shilling 
daily,  and  the  number  of  patients  treated  may  be  stated  at 
1 700  annually,  besides  outdoor  patients  receiving  ad^ce  and 
medicine.  The  recent  annual  expenditure  has  been  about 
£4300.     There  is  a  staff  of  a  dozen  medical  officers. 

The  Royal  Lunatio  Asylum,  opened  in  1800,  consists  of 
two  separate  houses,  valued  in  1870  at  £40,000,  in  an 
enclosure  of  40  acres.  It  is  under  the  same  management 
as  the  Infirmary.  The  recent  daily  average  of  patients  has 
been  about  420,  at  an  annual  cost  of  £1 3,000.  The  annual 
rate  for  each  pauper  is  £25, 10s.  The  General  Dispensary, 
Tsecine,  and  Lying-in  Institution,  founded  in  1823,  has 
had  as  many  as  6781  cases  in  one  year.  The  Hospital  for 
Incurables  has  a  daily  average  of  26  patients,  and  the  Oph- 
thalmic and  Auric  Institution  has  had  671  cases  in  a  yeas. 

The  Musie  Hall,  built  in  1821  and  1859  at  the  cost 
of  £16,500,  has  a  front  90  feet  long,  with  a  portico  of  6 
Ionic  pillars  30  feet  high;  large,  highly-decorated  lobbies 
and  looms;  and  a  hall  150  feet  bng,  68  broad,  and  50 
high,  with  a  flat  ceiling,  and  galleries.  The  hall  holds  2000 
persons  seated,  and  has  a  fine  organ  and  an  orchestra  for 
300.  Here  H.R.H.  Prince  Albert  opened  the  British 
Association,  as  president,  14th  September  1859.  A  new 
Theatre  and  Opera  House  was  built  in  1872,  in  the  mixed 
Gothic  style,  for  £8400,  with  the  stage  52]^  feet  by  29,  and 
the  auditorium  for  1700  to  1800  persons.  The  front  wall 
is  of  bluish  granite  and  red  and  yellow  freestone^  with 


some  polished  Peterhead  granite  pillars,  the  rest  beii^ 
buiH  of  6oncretei 

In  Castle  Street,  the  City  Place  and  Old  Market  Stance, 
is  the  Market  Cross,  a  beautiful,  open-arched,  hexasonal 
structure  of  freestone,  21  feet  diameter,  and  18  feet  high. 
It  has  lonio  oolumns  and  pilasters,  and  an  entablature  of 
twelve  panelB.  On  ten  of  the  panels  are  medallions, 
cut  in  stone,  in  high  relief,  of  the  Scottish  sovereigns  f n/m 
James  L  to  James  YJLL  From  the  centre  rises  a  com- 
posite column  12]^  feet  high,  with  a  Corinthinn  capital,  on 
which  is  the  royal  unicorn  rampant  This  cross  was  planned 
and  erected  about  1682  by  John  Montgomery,  a  native 
architect,  for  £100  sterling.  On  the  north  side  of  the 
same  street,  a4Joining  the  municipal  buildings,  is  the 
North  of  Soothmd  Bcmk,  a  Grecian  building  in  granite, 
with  a  portico  of  Corinthum  columns,  having  most  elabo- 
rately carved  capitals.  On  an  eminence  east  of  Castle 
Street  are  the  military  barracks  for  600  men,  built  in  1796 
for  £16,000. 

The  principal  statues  in  the  city  are  those  of  the  last 
Duke  of  Gordon— died  1836 — in  grey  granite,  10  feet  high; 
Queen  Victoria,  in  white  Sicilian  marble,  Sj^  feet  high; 
^ince  Albert,  bronse,  natural-size,  sitting  posture;  and  a 
curious  rough  stone  figure,  of  unknown  date,  supposed  to 
be  Sir  William  Wallace. 

The  Dee  to  the  south  of  the  city  is  crossed  by  three 
bridges,  the  old  bridge  of  Dee,  an  iron  suspension  bridge, 
and  the  Caledonian  Railway  bridge.  The  first,  till  1832 
the  only  access  to  the  dty  from  the  south,  consists  of 
seven  semicircular  ribbed  arches,  is  about  30  fset  high, 
and  was  built  early  in  the  16th  century  by  Bishops  Elphin- 
stone  and  Dunbar.  It  was  nearly  all, rebuilt  1718-1723, 
and  from  being  14}  feet  wide^  it  was  in  1842  jnade  26 
feet  wide.  From  Castle  Street,  King  Street  leads  in  the 
direction  of  the  new  bridge  of  Don  (a  little  east  of  the  old 
"  Brig  o'  Balgownie  "),  of  five  granite  arches,  each  75  feet 
span,  built  for  nearly  £13,000  in  1827-1832. 

A  defective  harbour,  and  a  shallow  sand  and  gravel  bar  at 
its  entrance,  long  retarded  the  trade  of  Aberdeen,  but,  under 
various  Acts  since  1773,  they  have  been  greatly  deepened. 
The  north  pier,  built  partly  by  Smeaton,  1775-1781,  and 
partly  by  Telford,  1810-1815,  extends  2000  feet  into  the 
German  Ocean.  It  is  30  feet  broad,  and,  with  the  parapet, 
rises  15  feet  above  high  water.  It  consists  of  large  granite 
blocksw  It  has  increased  the  depth  of  water  on  the  bar 
from  a  few  feet  to  22  or  24  feet  at  spring  tides,  and  to  17 
or  18  feet  at  neap.  The  wet  dock,  of  29  acres,  and  with 
6000  feet  of  quay,  was  completed  ja  1848,  and  called 
Victoria  Dock,  in  honour  of  Her  Mcgesty's  visit  to  the 
city  in  that  year.  These  and  other  improvements  of  the 
harbour  and  its  entrance  oost  £325,000  down  to  1848. 
By  the  Harbour  Act  of  1868,  the  Dee  near  the  harbour 
has  been  diverted  to  ^the  south,  as  the  cost  of  £80,000, 
and  90  acres  of  new  ground  (in  addition  to  25  acres 
formerly  made  up)  for  harbour  works  ar6  being  made  up  on 
the  city  or  north  side  of  the  river;  £80,000  has  been 
laid  out  in  forming  in  the  sea,  at  the  soul^  side  of  the 
river,  a  new  breakwater  of  concrete,  1050  feet  long,  again&t 
south  and  south-east  storms.  The  navigation  channel  is 
being  widened  and  deepened,  and  the  old  pier  or  break- 
water on  the  north  side  of  the  river '  mouth  is  to  be 
lengthdhed  at  least  500  feet  seaward.  A  body  of  31  com- 
missioners manage  the  harbour  affairs. 

Aberdeen  Bay  affords  safe  anchorage  with  off-shore  winds, 
but  not  with  those  from  the  N.K,  E.,  and  S.E.  On  the 
Girdleness,  the  south  point  of  the  bay,  a  lighthouse  was 
built  in  1833,  in  kt  57*"  8'  K.,  and  long.  2^  3'  W.,  with 
two  fixed  lights,  one  verticaUy  below  the  other,  and  re- 
spectively 115  and  185  feet  above  mean  tidei  There  are 
also  fixed  leading  lights  to  direct  ships  entering  the  harbour 
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at  iiight  In'  fogs,  a  steam  whistle  near  the  lighthouse  is 
soanded  ten  seconds  every  minute.  Near  the  harbour 
mouth  are  three  batteries  mounting  nineteen  guns. 

The  water  supplied  to  the  city  contains  01S7  ^i  grains 
solid  matter  in  a  gallon,  with  a  hardness  of  about  2  degrees. 
It  is  brought  by  gravitation,  in  a  close  brick  cidvejrt^ 
from  the  Dee,  21  miles  W.S.W.  of  the  city,  to  a  reservoir, 
which  supplies  nine-tenths  of  the  city.  The  other  tenth, 
or  higher  part  of  the  city,  is  supplied  by  a  separate  reser- 
voir, to  which  part  of  the  water  from  the  culvert  is  forced 
up  by  a  hydraulic  engine.  Nearly  40  gallons  water  per 
head  of  the  population  are  consumed  daily  for  all  purposes. 
The  new  water  works  cost  £160,000,  and  were  opened  by 
Her  Majesty,  16th  October  1866. 

The  gas  is  made  of  cannel  cool,  and  is  sent  through  71 
miles  of  main  pipes,  which  extend  6  miles  from  the  works. 

The  manufactures,  arts,  and  trade  of  Aberdeen  and 
vicinity  are  large  and  flourishing.  Woollens  were  made  as 
early  as  1 703,  and  knitting  of  stockings  was  a  great  industry 
in  the  18th  century.  There  are  two  huge  firms  in  the 
woollen  trade,  with  1550  hands,  at  £1000  weekly  wages, 
and  making  above  1560  tons  wool  in  the  year  into  yams, 
oarp^,  hand-knit  hosieiy,  doths,  and  tweeds.  The  linen 
trade,  much  carried  on  since  1749,  is  now  confined  to  one 
firm,  with  2600  hands,  at  £1200  wages  weekly,  who  spin, 
weave,  and  bleach  50  tons  flax  and  60  tons  tow  weekly, 
and  produce  yams,  floorcloths,  sheetings,  dowlas,  ducks, 
towels,  sail-canvas,  &c.  The  cotton  manufacture,  introduced 
m  1779,  employs  only  one  firm,  with  550  hands,  at  £220 
weekly  wag^  who  spin  5000  bales  of  cotton  aryear  into 
mule  yam.  The  wiucey  trade,  begun  in  1889,  employs 
400  hands,  at  £200  weekly  wages,  who  make  2,100,000 
yards  doth,  27  to  36  inches  brood,  in  the  year.  Paper, 
first  made  here  in  1696,  is  now  manufactured  by  three 
firms  in  the  vicinity.  The  largest  has  2000  hands,  at 
£1250  weekly  wages,  and  makes/weekly  75  to  80  tons  of 
writing  paper,  and  6^  millions  of  envelopes,  besides  much 
cardbo^  and  stamped  paper;  another  firm  makes  weekly 
77  tons  coarse  and  cardpaper;  and  a  third,  20  tons  print- 
ing and  other  paper.  The  comb  works  oiP  Messrs  Stewart 
&  Co.,  begun  in  1827,  are  the  largest  in  the  world,,  em- 
ploying 900  hands,  at  £500  weeUy  wages,  who  yearly 
convert  1100  tons  horns,  hoofs,  indisrmbber,  and  tortoise- 
shells  into  11  millions  of  combs,  besides  spoons,  cups, 
scoops,  paper-knives,  &c  Seven  iron  foundries  and 
many  engineering  woiks  employ  1000  men,  at  £925 
weekly  wages,  and  oonvert  6000  tons  of  iron  aryear  into 
marine  and  land  steam  ongines  and  boilers,  com  miUs, 
wood-preparing  machinery,  machineiy  to  grind  and  pre- 
pare artificial  manures,  besides  sugar  mills  and  frames  and 
coffee  machinery  for  the  colonies. 

The  Sandilands  Chemical  Works,  begun  in  1848,  cover 
five  acres,  and  employ  over  100  men  and  boys,  at  £90  to 
£100  weddy  wages.  Here  are  prepared  naph^ia,  benzde, 
creosote  oil,  pitct^  asphalt,  sulphate  of  ammonia,  sulphuric 
add,  and  artificial  manures.  Paraffin  wax  and  ozokerite 
are  refine^  An  Artesian  wdl  within  the  works,  421  feet 
de^,  mves  a  constant  supply  of  good  water,  always  at 
51*"  Fahr.  Of  several  provision-curing  works,  the  largest 
empbys  300  hands,  chiefly  females,  in  preserving  meats, 
soups,  sauces,  jama,  jellies,  pidkles,  ^,  and  has  in  con- 
nection  with  it,  near  the  dinr,  above  230  acres  of  fruit,  vege- 
table, and  farm  ground,  and  a  huge  piggery.  IThe  products 
oC^tha  breweries  and  distilleries  are  mostly  oomsumed  at 
home.  A  huge  agricultural  implement  work  employs  70 
or  80  men  and  boys.  Neariy  200  acres  of  ground,  within 
three  miles  of  the  fitj,  are  laid  out  in  rearing  shrub  and 
foreBtrtree  seedlings.  In  1872  about  145  acres  of  straw- 
hemes  were  reared  within  three  mileB  of  Aberdeen,  and 
80  tons  of  this  fruit  aie  said  to  have  baen  exported. 


Very  durable  groy  granite  has  been  quarried  near  Aber* 
deen  for  300  years,  and  blocked  and  dressed  paving,  kerb^ 
and  building  granite  stones  have  long  been  exported  from 
the  district  In  1 764,  Aberdeen  granite  pavement  was  first 
used  in  London.  About  the  year  1 795,  large  granite  block» 
were  sent  for  the  Portsmouth  docks.  The  chief  stones  of 
the  New  Thames  Embankment,  London,  are  from  Kemnay 
granite  quarries,  16  miles  north-west  of  the  dty.  Aber- 
deen is  almost  entirely  built  of  granite,  and  huge  quantities 
of  the  stone  are  exported  to  build  bridges,  wharfs,  docks, 
lighthouses,  &a,  dsewhere.  Aberdeen  is  famed  for  its 
polishing-works  of  granite,  especially  grey  and  red.  They 
employ,  about  15QK)  hands  in  poliddng  vases,  tables, 
chimney-pieces,  fountains,  monuments,  columns,  dsc.,  for 
British  and  foreign  demand  Mr  Alexander  Maodonald, 
in  1818,  was  the  first  to  begin  the  granite  polishing  trade, 
and  the  works  of  the  same  firm,  the  only  ones  of  the  kind 
tUl  about  1850,  are  still  the  largest  in  the  kingdom. 

Li  182Q,  15  vessels  from  Aberdeen  were  engaged  in  the 
northern  whale  and  seal  fishing ;  in  1860,  one  vessel,  but 
none  since.  The  white  fishing  at  Aberdeen  employs  some 
40  beats,  each  with  a  crew  of  5  men.  Of  the  900  tons 
wet  fish  estimated  to  be  brought  to  market  yearly,  above  a 
third  are  sent  fredi  by  rail  to  Etagland.  The  salmon 
caught  in  the  Dee^  Don,  and  sea  are  nearly  aU  sent  to 
London  fresh  in  ice.  llie  herring  fishing  has  been  pro- 
secuted since  1836,  and  from  200  to  350  boats  are 
engaged  in  it 

Aberdeen  has  been  famed  for  shipbuilding,  especially 
for  its  fast  dippers.  Since  1855  nearly  a  score  of  vessels 
have  been  built  of  above  1000  tons  eacL  The  largest 
vessd  (a  sailing  one)  ever  built  here  was  one  in  1 855, of  2400 
tons.  In  1872  there  were  built  11  iron  vessels  of  9450 
tons,  and  6  wooden  of  2980  tons,  consuming  5900  tons 
iron,  and  costing  £252,700,  induding  £70,700  for  engines 
and  other  machinery.  1400  hands  were  employed  in 
shipbuilding  in  that  year,  at  the  weekly  wages  of  about 
£1230. 

In  1872,  there  bdonged  to  the  port  of  Aberdeen  286 
vessels,  of  101,188  tons,  twenty-four  of  the  vessels,  of  7483 
tons,  bemg  steamers.  They  trade  with  most  British  and 
Irish  ports,  the  Baltic  and  Mediterranean  ports,  and  many 
more  distant  regions.  In  1872,  434,108  tons  shipping 
arrived  at  the  port,  and  the  custom  duties  were  £112,414. 
The  export  trade,  exdusive  of  coasting,  is  insignificant 
The  shore  or  harbour  dues  were  £126  in  1765,  and  £1300 
in  1800.  In  the  year  ending  30th  September  1872,  th^ 
were  £25,520;  while  the  ordinary  harbour  revenue  was 
£37,765,  expenditure  £28,598,  and  debt  £324,614.  The 
introduction  of  steamers  in  1821  greatly  promoted  in- 
dustry and  traffic,  and  especially  the  cattle  trade  of 
Aberdeendiire  with  London.  These  benefits  have  been 
mudi  increased  by  the  extension  of  railways.  Commodious 
steamers  ply  regularly  between  Aberdeen  and  London, 
.Hull,  Newcastle,  Ldth,  Wick,  Kirkwall,  and  LerwidL 

The  joint  railway  station  for  the  Caledonian,  Great 
North  of  Sootbnd,  and  Deeside  lines,  was  opened  1867, 
and  is  a  very  handsome  erection,  costing  about  £26,000. 
It  is  500  feet  long,  and  102  feet  broad,  with  the  side  walls 
32  feet  hi^  The  ardied  roof  of  curved  lattice-iron  libe, 
covered  with  alate,  sine,  and  g^bss,  is  all  in  one  span,  rising 
72  feet  hi^  and  is  very  li^t  and  airy. 

The  Medico-ChiruigiGal  Sodety  of  Aberdoen  was  founded 
in  1789.  The  haU  was  built  in  1820  at  a  cost  of  £4000, 
and  is  adorned  with  an  Ionic  portico  of  four  granite  oolumna, 
27  feet  hig^  It  has  42  members,  and  a  library  of  5000 
vdumes.  The  legal  practitioners  of  Aberdeen  have  been 
styled  advocates  since  1633,  and  recdved  royal  diarten 
in  1774,  1779,  and  1862.  They  fonn  a  sodety^  called 
the  Sode^  of  Advocates,  of  127  menoftma  in  187S»  witli  a. 
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ban  baOt  in  1871  for  £5075,  a  miniy  of  imxty  6000 
▼olmneBy  and  a  fond  to  support  decayed  and  indigent 
memben,  and  their  nearest  relatiTea.  The  rerenue  in 
1872T7a8je2880. 

Aberdeen  has  one  daily  and  three  weekly  newtpapere. 
The  Aherde^  Journal,  established  in  1748,  is  the  ddest 
newspaper  north  of  the  Forth. 

The  places  of  ont-door  recreation  and  amusement  are 
chiefly  the  following: — ^The  Links,  a  grassy,  benty,  and 
sandy  tract,  2  miles  long  and  ^  to  ^  mile  broad,  along 
the  shore  between  the  mouths  of  the  Dee  and  the  Don. 
It  IB  mostly  only  a  few  feet  above'  the  sea,  but  the  Broad 
Hill  rises  to  94  feet  Oattle  shows,  reviews,  4^,  are  held 
on  the  Links.  To  the  north-west  of  the  town,  a  Public 
Kecreation  Park  of  13  acres  was  laid  out  in  1872,  at  the 
cost  of  j£3000,  with  walks,  grass,  trees,  shrubs,  and  flowers. 
Daily  observations  from  1857  to  1872  show  the  mean 
temperature  of  Aberdeen  for  the  year  to  be  45'''8  Fahr., 
for  the  three  summer  months  56^  Fahr.,  and  for  the  three 
winter  months  37'**3.  The  average  yearly  rainfall  is  30*57 
inches.  Aberdeen  is  the  healthiest  of  tiie  large  Scottish 
towns.    East  winds  prevail  in  spring. 

Since  1867  £50,000  has  been  spent  in  constructing' 
main  sewers  throughout  the  city.  A  few  acres  of  fann 
land  have  been  irrigated  by  pert  of  the  sewage. 

The  city  is  governed  by  a  corporation,  the  magistrates 
and  town  coundl,  consisting  of  twenty-flve  councillors, 
including  a  provost,  six  bailies,  a  dean  of  guild,  a  trea- 
surer, he  The  corporation  revenue  in  the  year  1871-72 
was  XI  1,498.  The  police,  water,  and  gas  are  managed  by 
the  council  The  municipal  and  police  burgh  has  an  area 
of  nearly  three  square  miles,  with  12,514  municipal  electors, 
and  with  assessable  property  valued  ai  £230,000  in  1873. 
The  Parliamentaiy  burgh  has  an  area  of  nine  square  miles, 
including  Old  Aberdeen  and  Woodside,  with  14,253  Par- 
liamentary electors,  and  real  property  to  the  value  of 
£309,328  in  1873.  It  returns  one  member  to  Parliament 
llie  population  of  Aberdeen  in  1396  was  about  3000;  in 
1643,  8750;  in  1708,  5556;  in  1801,  26,^92;  in  1841, 
63,262;  and  in  1871,  88,125;  with  6718  inhabited 
houses,  292  uninhabited,  and  77  building.  ' 

AsEJiDsrar,  Old,  is  a  small,  quietj  ancient  town,  a 
buigh  of  barony  and  regality,  a  mile  north  of  Aberdeen, 
and  as  far  south-west  of  tho  mouth  of  the  Don.  It  mostly 
forms  one  long  street,  45  to  80  feet  above  the  sea.  The 
Don,  to  the  north  of  the  town,  runs  through  a  narrow, 
wooded,  rocky  ravine,  and  is  spanned  by  a  single  Qothic 
arch,  the  ''  Brig  cf  Balgownie''  of  Lord  Byron.  The  bridge 
rests  on  gneiss,  and  is  67  feet  wide  and  Z4t\  feet  high  above 
the  surface  of  the  river,  which  at  ebb  tide  is  here  19  feet 
deepu  The  bridge  is  the  oldest  in  the  north  of  Scotland, 
and  IS  said  to  have  boen  built  about  1305,  The  funds 
belonging  to  the  biidge  amount  to  iE24,000. 

The  town  was  formerly  the  see  of  a  bishop,  and  had  a 
large  cathedisl  dedicated  to  St  Machar.  In  1137  DavidI 
translated  to  Old  Aberdeen  the  biBhopric,  founded  at 
Mortlach  in  Banflshire  in  1004  by  Malcolm  IL  in  memory 
of  his  signal  victory  there  over  the  Danes.  In  1153 
Malcolm  17.  gave  the  bishop  a  new  charter. 

The  cathedral  of  St  Machar,  begun  about  1357,  occupied 
nearly  170  yean  in  building,  and  did  not  remain  entire 
fifty  years.  What  is  still  left  is  the  oldest  part,  viz.,  the 
nave  and  side  aisles,  126  feet  long  and  62^  feet  broad, 
no>w  used  as  the  parish  church.  It  is  chiefly  built  of 
^uUayer  granite  stones,  and  while  the  plainest  Scottish 
cathedral,  is  the  only  one  of  granite  in  the  kingdom.  On 
the  flat  pennelled  ceiling  of  the  nave  are  48  heraldic  shields 
of  the  princes,  nobles,  and  biahope  who  aided  in  its  erection. 
It  has  been  htdy  repaired,  and  some  painted  windows 
iiMeitad,  aft  the  cost  of  £4280. 


The  chief  etmetaie  in  Old  Aberdeen  is  the  stately  fabrio 
of  King's  College  near  the  middle  of  the  town.  It  forms 
a  quadrangle,  with  interior  court  108  feet  square,  ta'o 
sides  of  which  have  been  rebuilt,  and  a  projecting  wiog  for 
a  library  added  since  1860.  The  oldest  parts,  the  Crown 
Tower  and  Chapel,  date  from  about  1500.  The  former 
is  30  feet  square  and  60  feet  high,  and  is  surmounted 
by  a  structure  about  40  feet  high,  consisting  of  a  six-sided 
lantern  and  a  royal  crown,  both  sculptured,  and  resting  on 
the  intersections  of  two  arched  ornamented  slips  rising  from 
the  four  comen  of  the  top.of  the  tower.  Tho  chapel,  120 
feet  long,  28  feet  broad,  and  37  feet  high,  still  retains  in 
the  choir  the  original  oak  canopied  stalls,  nuserere  seat,  and 
lofty  open  screen.  These  fittings  are  300  yean  old,  in 
the  French  flamboyant  stylo,  and  are  unsurpassed,  in  taste- 
ful design  and  delicate  execution,  by  the  oak  carving  of 
any  other  old  church  in  Europe.  This  carved  woodwork 
owes  its  preservation  to  the  Principal  of  Reformation 
times,  who  armed  his  people,  and  protected  it  from  the 
fury  of  the  barons  of  the  Meams  after  they  had  robbed 
the  cathedral  of  its  bells  and  lead.  The  chapel  is  still  used 
for  public  wonhip  during  the  Univeraity  session. 

Connected  with  Old  Aberdeen  is  a  brewery  in  the  town, 
and  a  brick  and  coarse  pottery  work  in  the  vicinity.  Thero 
are  also  a  Free  church,  two  secondary  schools,  and  two 
primary  schools.  Old  Aberdeen  has  its  own  municipal 
officers,  consisting  of  a  provost,  4  bailies,  and  13  councillors. 
The  town  is  drained,  lighted,  supplied  with  water,  and  is 
within '  the  Parliamentary  boundary  of  New  Aberdeen. 
There  are  several  charitable  institutions.  Population  in 
1871,  1857 ;  inhabited  houses,  233.  (a.  a) 

ABERDEENSHIRE,  a  maritime  county  in  the  north- 
east of  Scotknd,  between  56"*  52'  and  57''  42^  N.  lat  and 
between  T  49'  and  3''  48'  long.  W.  of  Greenwich.  It  is 
bounded  on  the  north  and  east  by  the  Qerman  Ocean ;  on 
the  south  "by  the  counties  of  Kincardine,  Forfar,  and  Perth ; 
and  on  the  west  by  those  of  Inverness  and  Banfl^  Its 
greatest  length  is  102  miles,  and  breadth  50  miles.  Its 
circuit  with  sinuosities  is  about  300  miles,  60  being  sea- 
coast  It  is  the  fifth  of  Scotch  counties  in  size,  and  is  one- 
sixteenth  of  the  extent  of  Scotland.  Its  area  is  1970 
square  miles,  or  1,260,625  acres,  of  which,  in  1872,  36'6 
per  cent.,  or  585,299  acres,  were  cultivated,  93,339  in  woods 
(mostly  Scotch  fir  and  larch),  and  6400  in  liices.  It  eon* 
tains  85  civil  parishes  and  parts  of  6  others,  or  101  pazishes, 
mduding  civil  and  quoad  9aara.  The  county  is  generslly 
hilly,  and  mountainous  in  the  south-west,  whence,  near  the 
centre  of  Scotland,  the  Qrsmpians  send  out  various  bianchsH, 
mostly  to  the  north-east,  through  the  county.  The  run  uf 
the  rivers  and  the  general  slope  of  the  county  is  tQ  the 
north-east  'and  east.  It  is  popularly  divided  into  five 
districts: — ^Elrst,  Mar,  mostly  between  the  Dee  and  Don, 
and  forming  nearly  the  sontii  half  of  the  county.  It  is 
mountainous,  especially  Braemar,  its  west  and  Highland 
part)  which  contains  the  greatest  mass  of  elevated  land  in 
the  British  Isles.  Here  &e  Dee  riste  amid  the  grandeur 
and  wildness  of  lofty  mountains,  much  visited  by  tourists, 
and  composed  chiefly  of  granite  and  gneiss,  forming  many 
high  precipices,  and  showing  patches  of  snow  throughout 
every  summer.  j3ere  rises  Ben  Muichdhui,  the  second  highest 
mountain  in  Scotland  and  in  the  British  Isles,  4296  feet ; 
Braeriach,  4225 ;  Caimtoul,  4245 ;  Cairngorm  (famed  fur 
"  Cairngorm  stones,"  a  peculiar  kind  of  rock  crystal),  4090 ; 
Ben<arBuird,  3860;  Ben  Avon,  3826;  and  Byron's  "dark 
Lochnagar,"  3786.  The  soil  on  the  Dee  is  sandy,  anil 
on  the  Don  loamy.  The  city  of  Aberdeen  is  in  Mar. 
Second,  i^ormofiMi, 'between  the  lower  Don  and  Tthan, 
witii  a  sandy  coasf^  succeeded  by  a  dayej,  fertile,  tilled 
tract,  and  then  by  low  hilk,  moors,  mosses,'and  tilled  land. 
Third,  ^uckaa^  north  of  the  Tthan,  and  next  in  siie  to 
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Mar,  with  ports  of  tho  coast  bold  and  rocky,  and  with  the 
interior  bore,  low,  flat,  undulating,  and  in  parts  peaty.  On 
the  coast,  six  miles  south  of  Peterhead,  are  the  BiUlers  of 
Bnchan,— «  basin  in  which  the  sea,  entering  by  a  natural 
arch,  boils  up  violently  in  stormy  weather.  Buchan  Ness 
is  the  oastmost  point  of  Scotland.  Fourth,  Garioeh,  a 
beautiful,  undulating,  loamy,  fertUe  valley,  formerly  called 
the  granary  of  Aberdeen,  with  the  prominent  hill  Benachie, 
1676  feet,  on  the  south.  Fifth,  Strathbogie,  mostly  con- 
sisting of  hiUs  (The  Buck,  2211  feet;  Noath,  1830  feet), 
moors,  and  mosses.  The  county  as  a  whole,  except  the  low 
grounds  of  Buchan,  and  the  Highlands  of  Braemar,  oonsiBts 
mainly  of  nearly  level  or  undulating  tracts,  often  naked 
and  infertile,  but  interspersed  with  many  rich  and  highly 
cultivated  spots. 

The  chief  rivers  are  the  Dee,  96  miles  long;  Don,  78; 
Tthan,  37,  with  mussel  beds  at  its  mouth;  Ugie,  20;  and 
Demon,  58,  partly  on  the  boundaiy  of  Banffshire.  The 
pe^  mussel  occurs  in  the  Tthan  and  Don.  A  valuable 
pearl  in  the  Scottish  crown  is  said  to  be  from  the  Ythan. 
Loch  Muick,  the  largest  of  the  few  lakes  in  the  county, 
1310  feet  above  the  sea,  is  only  2\  miles  long  and  }  to  J 
mile  broad.  The  rivers  have  plenty  of  salmon  and  trout 
There  are  noted  chalybeate  springs  at  Peterhead,  Fraser- 
burgh, and  Pananich  near  Balkter. 

Thid  climate  of  Aberdeenshire,  except  in  the  mountainous 
districts,  is  comparotivoly  mild,  from  the  sea  being  on  two 
sides.  The  mean  annual  temperature  at  Braemar  is  43^*6 
Fahr.,  and  at  Aberdeen  45''*8.  The  mean  yearly  rainfall 
varies  from  about  30  to  37  inches.  The  summer  climate 
of  tiie  Upper  Dee  and  Don  valleys  is  the  driest  and  most 
bracing  in  the  British  Isles,  and  grain  is  cultivated  up  to 
1600  feet  above  the  sea,  or  400  to  500  feet  higher  than 
elsewhere  in  North  Britain.  .Ail  the  crops  cultivated  in 
Scotland  ripen,  and  the  people  often  live  to  a  great  age. 

The  rocks  are  mostly  granite,  gneiss,  with  sznall  tracts  of 
syenite,  mica*  slate,  quartz  rock,  clay  slate,  grauwacke, 
primaiy  limestone,  old  red  sandstone,  serpentine,  and  trap. 
Lias,  greensand,  and  chalk  flints  occur.  The  rocks  are 
much  covered  with  boulder  day,  gravel,  sand,  and  allu- 
vium. Brick  clay  occurs  near  the  coast  The  surface  of 
the  granite  under  the  boulder  day  often  presents  glacial 
smoothings,  grooves,  and  roundings.  Cairngorm  stone, 
beryl,  and  amethyst  are  found  in  the  granite  of  Braemar. 
I  The  tops  of  the  highest  mountains  have  an  arctio  flora. 
At  Her  Majesty's  Lo^,  Loch  Muick,  1350  feet  above  the 
sea»  grow  larches,  vegetables,  currants,  laurels,  roses,  ke. 
Some  ash  trees,  4  or  5  feet  in  girth,  are  growing  at  1300 
feet  above  the  sea.  The  mole  occurs  at  1800  feet  above 
the  sea,  and  the  squirrd  at  1400.  Trees,  especially  Scotch 
fir  and  larch,  grow  well  in  the  county,  and  Braemar  abounds 
in  natural  timber,  said  to  surpass  any  in  the  north  of 
Europei  Stumps  of  Scotch  fir  and  ocJc  found  in  peat  in 
the  county  are  often  far  laiger  than  any  now  growing. 
Qrouse,  partridges,  and  hares  abound  in  the  county,  and 
rabbits  are  often  too  numerous.  Bed  deer  abound  in 
Braemar,  the  deer  forest  being  there  valued  at  £5000  a 
year,  and  estimated  at  500,000  acres,  or  one-fourth  the 
area  of  deer  forests  in  Scotlfuid. 

Poor,  gravelly,  clayey,  and  peaty  soils  prevail  much  more 
in  Aberdeenshire  than  good  rich  loams,  but  tile  draining, 
bones,  and  guano,  and  the  best  modes  of  modem  tillage, 
have  greatly  increased  the  produce.  Farm-houses  and 
steadings  have  greatly  improved,  and  the  best  agricultural 
implements  and  machines  are  in  general  use.  About  two- 
thirds  of  the  population  depend  entirely  on  agriculture,  and 
oatmeal  in  various  forms,  with  milk,  is  the  chief  food  of 
farm-servants.  Farms  are  generally  small,  compared  with 
those  in  the  south-east  counties.  The  fidds  are  separated 
\gy  diy-etone  dykes,  and  also  by  wooden  and  wire  fences. 


Leases  of  19  or  21  years  prevail,  and  tho  five,  six,  orflevoa 
shift  rotation  is  in  general  use.  Li  1872  there  were  1 1,642 
occupien  of  land,  with  an  average  of  50  acres  each»  and 
paying  about  £536,000  in  rent  Of  the  585,299  acres  of 
the  county  in  crop  in  1872,  191,880  acres  were  in  oats, 
18,930  in  barley  and  here,  1633  in  lye,  1357  in  wheat, 
95,091  in  turnips  (being  one-fifth  of  the  turnips  grown  in 
Scotland),  8414  in  potatoes,  232,178  in  grasses  and  dover. 
Li  1872  the  county  had  23,117  horses,  157,960  cattle 
(being  above  one-seventh  of  all  the  cattle  in  Scotland), 
128,308  sheep,  and  13,579  pigs.  The  county  is  unsu^ 
passed  in  breeding,  and  unrivalled  in  feeding  cattle,  and 
this  is  morb  attended  to  than  the  cultivation  of  grain-crops. 
About  40,000  fat  cattle  are  reared,  and  above  £1,000,000 
value  of  cattle  and  dead  meat  is  sent  from  the  ooun^  to 
London  yearly.  The  capital  invested  in  agriculture  within 
the  county  is  estimated  at  about  £5,133,000. 

The  great  mineral  wealth  in  Aberdeenshire  is  its  long* 
famed  durable  granite,  which  is  largdy  quarried  for  build- 
ing, paving,  causewaying,  and  polishing.  An  acre  of  land 
on  being  reclaimed  has  yielded  £40  to  £50  worth  of  cause- 
waying stones.  Qneiss  is  also  quarried,  as  also  primaiy 
limestone,  old  red  sandstone,  conglomerate  millstone,  grau- 
wacke, clay  slate,  syenite,  and  hornblende  rock.  Iron  ors^ 
mangan^,  and  plumbago  occur  in  the  county. 

.A  large  fishing  population  in  villages  along  the  cOast 
engage  in  the  white  and  herring  fishery.  Haddocks  are 
salted  and  rock-dried  (speldings),  or  smoked  (finnans).  The 
rivers  and  coasts  yield  many  salmon.  Peterhead  was  long 
the  chief  British  port  for  the  north  whale  and  seal  fishery, 
but  Dundee  now  vies  with  it  in  this  industry. 

The  manufactures  and  arts  of  the  county  are  mainly 
prosecuted  in  or  near  the  town  of  Aberdeen,  but  throughout 
the  rural  districts  there  are  much  milling  of  com,  bridk  and 
tile  making,  stone-quarrying,  smith-work,  brewing  and 
distilling,  cart  and  farm  implement  making,  casting  and 
drying  of  peat,  timber  felling,  especially  on  Dceside  and 
Donside,  for  pit-props,  railway  deepers,  lath,  barrd  staves, 
&C.  The  chief  imports  into  the  county  are,  coals,  lime, 
timber,  iron,  slates,  raw  materials  of  textile  manufac- 
tures, wheat,  cattle-feeding  stuffs,  bones,  guano,  sugar, 
alcoholic  liquors,  fruits,  &c.  The  chief  exports  are  granite 
(rough,  drcAsed,  and  polished),  flax,  woollen,  and  cotton 
goods,  paper,  combs,  preserved  provisions,  oats,  barley, 
Uve  and  dead  cattle,  ^  In  the  coimty  there  are  about 
520  fairs  in  the  year  for  cattle,  horses,  sheep,  hiring  ser- 
vants, kc 

Aberdeenshire  communicates  with  the  south  by  the 
Caledonian  Bailway,  and  five  macadamised  roads  across 
the  east  Qrsmpians,  the  highest  rising  2200  feet  above  the 
sea.  About  188  miles  of  railway  ^the  Great  North  of 
Scotland,  Formartin  and  Buchan,  and  Deeside  lines),  and 
2359  miles  of  public  roads,  ramify  through  the  county. 
Tolls  over  the  county  were  abolished  in  1865,  and  the 
roads  are  kept  up  by  assessment  The  railway  lines  in  the 
county  have  cost  on  the  average  about  £13,500  a  milei 
Several  macadamised  roads  and  the  Great  North  of  Scot- 
land Railway  form  the  main  exits  from  the  coimty  to  the 
north-west 

The  chief  antiquities  in  Aberdeenshire  are  Picts*  houses 
or  weems;  stone  foundations  of  circular  dwellings;  mono- 
liths, some  being  sculptured;  the  so-callod  Druid  drdes; 
stone  dsts;  stone  and  earthen  endosures;  the  vitrified 
forts  of  Dunnideerand  Noath;  cairns;  crazmoges;  earthen 
mounds,  as  the  Bass;  flint  arrow-heads;  da/^eral  urns; 
stone  cdts  and  hammers.  Remains  of  Roman  camps  occur 
at  Peterculter,  Kintore,  and  Auchterless,  respectively  107]^, 
100,  and  115  acres.  Roman  arms  have  been  found.  Ruins 
of  andent  edifices  occur.  On  the  top  of  a  conical  hill  called 
Dnnnideer.  in  the  Garioeh  district^  ore  the  remains  of  a. 
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CBdle,  sDppoeed  to  be  700  yean  old,  and  fniroiinded  l)j  t 
YJtxiBod  wall,  which  must  be  atill  older.  The  fonndaAioiis 
of  two  bufldings  still  remain,  the  one  in  Braemar,  and  the 
other  in  the  Loch  of  Cannor  (the  latter  with  tiie  remains 
of  a  wooden  bridge  between  it  and  the  land),  which  are 
snppoeed  to  have  belonged  to  Malcolm  Caumorey  King  of 
Scotland.  The  most  extensiye  rains  are  the  grand  ones  of 
Kildrommj  Castle,  eyidentlj  once  a  princely  seat^  and  still 
covering  nearly  an  acre  of  ground.  It  belonged  to  David 
Earl  of  Huntingdon  in  1150,  and  was  the  seat  of  the  Earls 
of  Marr  attainted  in  1716.  The  Abbey  of  Deer,  now  in 
rains,  was  begun  byOumyn  Earl  of  Buchan  about  1219. 

In  Roman  times,  Aberdeenshire  formed  part  of  Yea* 
pasiana  in  Caledonia,  and  was  occupied  by  the  Taizali,  a 
warlike  tribe.  The  local  names  are  mostly  Qaelio.  St 
Colmnba  and  his  pupil  Drostan  visited  Buchan  in  the  6th 
century.  In  1052  Macbeth  fell  near  the  Peel  Bog  in 
Lomphanan,  and  a  cairn  which  marks  the  sp^  is  still 
shown!  In  1309  Bruce  defeated  Comyn,  Earl  of  Buchan, 
near  Inverurie,  and  annihilated  a  powerful  Norman  family. 
In  1411  the  Earl  of  Marr  defeated  Donald  of  the  Isles  in 
the  battle  of  Harlaw,  near  Liverurie,  when  Sir  Robert 
Davidson,  Provost  of  Aberdeen,  was  killed.  In  1562 
occurred  the  battle  of  Corrichie  on  the  Hill  of  Fare,  when 
the  Earl  of  Murray  defeated  the  Marquis  of  Huntly.  In 
1715  the  Earl  of  Marr  proclaimed  the  Pretender  in  Braemar. 
In  1746  the  Duke  of  Cumberland  with  his  army  marched 
through  Aberdeenshire  to  Culloden.  In  1817  a  base  line 
of  venfication,  5  miles  100  feet  long,  was  measured  in  con- 
nection with  the  Trigonometrical  Survey  of  the  British  Islee, 
on  the  Belhelvie  Links  5  to  10  miles  north  of  Aberdeen. 

Among  eminent  men  connected  with  Aberdeenshire  are, 
Robert  Qordon  of  Straloch,  who  in  1648  published  the  first 
atlas  of  Scotland  i rom  actual  survey ;  the  Earls  Maris<^al, 
whose  chief  seat  was  Inverugie  Castle;  Field-Marshal 
Keith,  bom  at  Inverugie  Castle,  1696 ;  Dr  Thomas  Reid, 
the  metaphysician,  minister  of  New  Machar  1737  to  1752 ; 
Lord  Pttsligo,  attainted  l745;  Sir  Archibald  Grant  of 
Monymusk,  who  introduced  turnips  into  the  county  1756, 
and  waa  the  first  to  plant  wood  on  a  great  scale ;  Peter 
Garden,  Auehterless,  said  Xo  have  died  at  the  age  of  132, 
about  1780;  Rev.  John  Skinner,  author  of  some  popular 
Scottish  songs ;  Morrison  the  hygeist ;  the  Earl  of  Aberdeen, 
Prime  Minister  during  the  Crimean  war. 

The  native  Scotch  population  of  Aberdeenshire  are  long- 
headed, shrewd,  careful,  canny,  active,  persistent,  but 
reserved  and  blunt,  and  without  demonstrative  enthusiasm. 
They  have  a  physiognomy  distinct  from  the  rest  of  the 
Sootlash  people,  and  have  a  quick,  sharp,  rather  angry 
accent.  The  local  Scotch  dialect  is  broad,  and  rich  in 
diminutives,  and  is  noted  for  the  use  of  e  for  o  or  v,/for 
idh,  d  for  tk,  &c    In  1830  Gaelic  was  the  fireside  language 

almoet  every  family  in  Braemar,  but  now  it  is  little  used. 

Aberdeenshire  has  a  Lord-Lieutenant  and  3  Vice  and  60 
Deputy-Lieutenants.  The  Supreme  Court  of  Justidaiy  sits 
m  Aberdeen  twice  a-year  to  try  cases  from  the  counties  of 
Aberdeen,  Banff,  and  Kincardine.  The  counties  of  Aberdeen 
and  Kincardine  are  under  a  Sheriff  and  two  SherifG^Substi- 
tnte.  The  Sheriff  Courts  are  held  in  Aberdeen  and  Peter^ 
liead.  Sheriff  Small-Debt  and  Circuit  Courts  are  held  at 
seven  places  in  the  connty.  There  are  Burgh  or  Bailie  Courts 
in  Aberdeen  and  Ihe  other  royal  burghs  in  the  county. 
Justice  of  the  Peace  and  Police  Courts  are  held  in  Aberdeen, 
&C.  The  Sheriff  Courts  take  cognisance  of  Commissary 
bouness.  During  1871,  994  persons  were  confined  in  the 
Aberdeenshire  prisons.  In  the  year  1870-71,  74  parishes 
in  the  county  were  assessed  J^3,703  for  7702  poor  on  the 
roll  and  1847  casual  poor. 

Aberdeenshire  contains  105  Established  churches,  99 
Free,  31  Episcopal,  15  United  Presbyteriai^  9  Roman 


Catholic,  and  31  of  other  denominatbnii  This  indndis 
detached  parts  of  the  two  adjacent  oountiesL 
*  By  the  census  of  1871,  84 -83  per  cent  of  the  children 
in  the  county,  of  the  ages  5  to  13^  were  receiving  education. 
Those  formerly  called  the  parochial  schoolmasters  of 
Aberdeenshire  participate  in  the  Dick  and  ^lilne  Bequests, 
which  contributed  more  salary  to  the  schoolmasters  in  some 
cases  than  did  the  heritors.  Most  of  the  schoolmasters  are 
Masters  of  Arts,  and  many  are  preachers.  Of  114  parochial 
schools  in  the  county  before  the  operation  of  the  new 
Education  Act,  89  received  the  Milne  Bequest  of  £^0  a 
year,  and  91  the  Dick  Bequest,  averaging  £30  a  year,  and 
a  sdioohnaster  with  both  bequests  wodd  have  a  yearly 
income  of  JC145  to  XI 50,  and  in  a  few  cases  £250.  The 
higher  branches  of  education  have  been  more  taught  in  the 
schools  of  the  shires  of  Aoerdeen  and  Banff  than  in  the 
other  Scotch  counties,  and  pupils  have  been  long  in  the 
habit  of  going  direct  from  the  schools  of  these  two  counties 
to  the  Universi^. 

The  value  of  proper^,  or  real  rental  of  the  lands  and 
heritages  in  the  county  (including  the  burghs,  except  that 
of  Aberdeen),  for  the  year  1872-73,  was  £769,191.  The 
railway  and  the  water  works  in  the  city  and  county  were 
for  the  same  year  valued  at  £11,1 33.  For  general  county 
purposes  for  the  year  ending  15th  May  1872,  there  was 
assMsed  £14,803  to  maintain  police,  prisons,  militia,  county 
and  municipal  buildings,  &&,  and  £19,320  to  maintain 
2359  miles  of  public  county  roadu 

The  chief  seats  on  the  proprietary  estates  are— Balmoral 
Castle,  the  Quoen;  Mar  Lodge  and  Skene  House,  Earl 
of  fife;  Aboyne  Castle,  Marquis  of  Huntly;  Dunecht 
House,  Earl  of  Crawford  and  Balcarres ;  Keith  Hall,  Earl 
of  Kintore ;  Slains  Castle,  Earl  of  Errol ;  Haddo  House, 
Earl  of  Aberdeen;  Castle  Forbes,  Lord  Forbes;  Philorth 
House,  Lord  Saltoun ;  Huntly  Lodge,  the  Duke  of  Rich- 
mond. Other  noted  seats  are — Drum,  Irvine ;  Invercauld, 
Farquharson ;  Newe  Castle,  Forbes ;  Castle  Eraser,  Fraaer ; 
duny  Castle,  (Gordon ;  Meldrum  House,  Urquhart ;  Graiga- 
ton  Castle,  Urquhart;  Pitfour,  Ferguson;  Ellon  Castle, 
(Gordon;  F^vie  Castle,  Gordon.  Ten  baronets  and  knights 
have  reddences  in  the  county.  Of  the  proprietors  many 
live  permanently  on  their  estates.  Their  prevailing  names 
are  Gkrdon,  Forbes,  Grant,  Eraser,  Duff,  and  Farquharson. 

Aberdeenshire  has  one  city,  Aberdeen,  a  royal  parlia- 
mentary burgh ;  three  other  royal  parliamentary  burghs, 
Inverurie,  Kmtore^  and  Peterhead;  and  seven  bui^hs  of 
barony.  Old  Aberdeen,  Charleston  of  Aboyne,  Fraserburgh, 
Huntly,  Old  Meldruxh,  Rosehearty,  and  Turnffl 

The  county  sends  two  members  to  Parliament— one  for 
East  Aberdeenshire,  with  4341  electors,  and  the  other  for 
West  Aberdeenshire,  with  3942  electors.  The  county  has 
also  four  parliamentary  burghs,  which,  with  thoir  respective 
populations  in  1871,  are — ^Aberdeen,  88,125;  Peterhead, 
8535;  Inverurie,  2856;  and  Kintore,  659.  The  first 
sends  one  member  to  Parliament,  and  the  other  three  unite 
with  Elgin,  Cullen,  and  Banff,  in  sending  another. 

By  the  census  1801  the  county  had  121,065  inhabitants, 
and  by  that  of  1871,  244,603,  with  53,576  families.  111 
females  to  100  males,  34,589  inhabited  houses,  1052  unin- 
habited houses,  and  256  building.  In  1871  there  were  in 
eight  towns  (Aberdeen,  Peterhead,  Fraserburgh,  Huntly, 
Inverurie,  Old  Meldrum,  Turriff,  and  New  Pitsligo), 
111,978  inhabitants;  in  32  villages,  19,561;  and  in  rural 
districts,  113,064. 

(yew  Staiittictd  Aceouni  ofSeoUand,  voL  zii ;  the  charters 
of  the  burgh;  extracts  from  the  Coimcil  Register  down  to 
1625,  and  selections  from  the  letters,  guildry,  and  trea- 
surer's accounts,  forming  3  volumes  of  the  Spalding  Club; 
CoUeetioHi  for  a  History  of  th»  Shiru  of  A,  and  Banf, 
edited  by  Joseph  Robertson,  Esq.,  4to^  Spalding  Qub; 


46 


A  a E  — A  B  E 


Keyitlnm  Epiacopahu  Aherdonauii,  toIl  L  and  il,  by 
i'rolCoBmoInnes,4to,l^»ldingClab;  I%e  ffittoryo/A,, 
by  Walter  Thorn,  2  Tols.  12ino,1811;  Buehan^hytbeBetv. 
John  K  Fratt,  12mo,  1859j  HisUmcalAeeovnlandJ)eline<ir 
Uon  of  A.,  by  Bobert  Wilson,  1822;  First  Report  of  Royal 
CouL  on  IlisU  MSS,,  1869;  The  AnnaU  of  A.,  by  William 
Kennedy,  1818;  Orem's  DeicripHon  o/ths  Chanoiuy,  Cathe-^ 
dral,  and  Kinff's  CoUege  of  Old  A.,  1724-25,  1830;  TJi€ 
CasteUaJted  ArchiUeeture  of  A.^  by  Sir  Andrew  Leith  Hay 
of  Bannes,  imp.  4to ;  Specimens  of  Old  CastelkUed  Houets 
of  A,,  with  drawings  by  Giles,  folio,  1838 :  Idves  ofJEmineHt 
Men  of  A.,  by  James  Brace,  12mo,  1841).  (^  ^) 

ABEBDEEN,  Georos  Hamiltok  Gordon,  Fousth 
Eabl  of,  was  bora  at  Edinburgh  on  the  28th  Januaiy 
1784.  He  was  educated  at  Harrow  School,  and  at  St 
John's  Coll^,  Cambridge,  where  he  graduated  in  1804. 
He  succeeded  his  grandfather  in  the  earldom  in  1801,  and 
in  the  same  year  he  made  an  extended  tour  through 
Europe,  visiting  France,  Italy,  and  Greece.  On  &b 
return  he  founded  the  Athenian  Club,  the  membership 
of  which  was  oonfinod  to  those  who  had  travelled  in 
Greece.  This  explains  Lord  Byron's  reference  in  the 
JSnglisk  Bards  aadd  Scotch  Remewers  to  "the  travelled 
Thane,  Athenian  Aberdeen."  Soon  after  his  retura  he 
contributed  a  very  able  article  to  the  Edinburgh  Revieu 
(vol  vi),  on  Cell's  Topography  of  Troy,  Another 
literary  result  of  his  tour  was  the  publication  in  1822  of 
An  Inquiry  into  the  Principles  of  Beauty  in  Grecian  Archi- 
tecturcy  the  substance  of  which  had  appeared  some  years 
before  in  the  form  of  an  introduction  to  a  translation  of 
Vitravius*  Cunl  Architecture.  In  1806,  having  been 
elected  one  of  the  representative  peers  for  ScotUnd,  he 
tugk  his  seat  in  the  House  of  Lords  on  the  Toiy  side. 
He  was  already  on  terms  of  intimacy  with  the  leading 
members  of  the  then  predominant  party,  and  in  particular 
with  Pitt,  through  the  influence  of  his  relative,  the  cele- 
brated Duchess  of  Gordon.  In  1813  he  was  intrusted 
with  a  delicate  and  difficult  special  mission  to  Vienna,  the 
object  being  to  induce  the  Emperor  of  Austria  to  join  the 
alliance  against  his  son-in-law  Ks^leon.  His  diplomat^ 
was  completely  successful;  the  desired  alliance  was  secured 
by  the  treaty  of  Toplrtz,  which  the  Earl  signed  as  repre- 
sentative of  Great  Britain  in  September  1813.  On  his 
return  at  the  conclusion  of  the  war,  he  was  raised  to  a 
British  peerage,  with  the  title  of  YlMount  Gordon.  Lord 
Aberdeen  was  a  member  of  the  Cabinet  formed  by  the  Duke 
of  Wellington  in  1828,  for  a  short  time  as  Chancellor  of  the 
Duchy  of  Lancaster,  and  then  as  F  .-eign  Secretary.  He 
was  Colonial  Secretary  in  the  Toxy  'Jabinet  of  1834-5,  and 
again  received  the  s^ils  of  lihe  Foreign  Office  under  Sir 
Kobert  Peel's  administration  of  1841.  The  policy  of  non- 
intervention, to  which  he  stedf  astly  adhered  in  his  conduct 
of  foreign  afiEairs,  was  at  once  his  strength  and  his  weakness. 
According  to  the  popular  idea,  he  failed  to  see  the  limita- 
tions and  exceptions  to  a  line  of  policy  which  nearly  all 
admitted  to  be  as  a  general  rule  both  wise  and  just  On 
the  whole,  his  administration  was  perhaps  more  esteemed 
abroad  than  at  home.  It  has  been  questioned  whether 
Miy  English  minister  ever  was  on  terais  of  greater 
intimacy  with  foreign  courts,  but  thero  is  no  substantial 
warrant  for  the  cha^  of  want  of  patriotism  which  was 
sometimes  brought  against  bitn,  Chi  the  two  chief  ques- 
tioDS  of  home  politics  which  were  finally  settled  during 
his  tenure  of  office,  he  was  in  advance  of  most  of  his 
party.  While  the  other  members  (d  the  Government 
yielded  Catholic  Emandpatiim  and  the  repeal  of  the  Com 
Laws  as  unavoidable  concessions.  Lord  Aberdeen  ^>oke 
•ad  voted  for  both  measures  from  conviction  of  their 
justice^  On  the  13th  June  1843,  he  moved  the  second 
leading  of  his  bill  ''to  lumove  doubts  respecting  the 


admMon  of  ministen  to  boieficeB  in  Seotlaad,*  auA  It 
was  passed  into  law  in  that  session,  though  a  sfanifar 
meaaore  had  been  rejected  in  I840L  As  the  first  proposal 
did  not  prevent,  so  ^  passing  of  the  Act  had  no  effisct  in 
hediing,  the  breai^Ji  in  the  EstabUshed  Church  of  ScoliaDd 
which  occurred  in  1843^  On  the  ddeat  of  Lord  Darby's 
governmant  in  1852^  the  state  of  parties  was  snch  as  to 
neoessitnte  a  coalition  government^  of  whiah  LoidAbei^ 
deen,  in  oonsequenoe  of  the  moderation  of  his  vjewB,  was 
the  natural  ohiel  He  had  been  regarded  as  the  leader  of 
the  Ftel  party  from  the  time  of  Sir  Boberf s  death,  bat 
his  views  on  tiie  two  great  questbns  of  home  polity  abovb 
mentioned  rendered  him  more  acceptable  to  Ihe  liberals^ 
and  a  more  suitable  leader  of  a  coalition  government  thaa 
any  other  member  of  that  party  could  have  been.  His 
administration  will  chiefly  be  remembered  in  connection 
with  the  Crimean  war,  which,  it  is  now  generally  believed, 
might  have  been  altogether  prevented  by  a  more  vigorona 
policy.  The  incompetence  of  vuious  departments  at 
home,  and  the  gross  TninwAHfigftTTiftTif:  of  the  commissariat 
in  the  terrible  winter  of  1854,  caused  a  growing  dissatis- 
&ction  with  the  government  which  at  length  found 
emphatic  expression  in  the  House  of  Commons,  when  a 
motion  submitted  by  Bir  Boebuck,  calling  for  inquiry,  was 
carried  by  an  overwhelming  minority.  Lord  Abttdeen 
regarded  the  vote  as  one  of  no^sonfidence,  and  at  once 
resigned.  From  this  period  Lord  Aberdeen  took  little  part 
in  public  business.  In  recognitbn  of  his  servioea  he 
received,  soon  after  his  resignation,  the  decoration  of  the 
Order  of  the  Garter.  He  died  December  13, 1860.  Lord 
Aberdeen  was  twice  married,— ^rst  in  1805,  to  a  daughter 
of  the  first  Marquis  of  AbeEoorn,  who  died  in  1812,  and 
then  to  the  widow  of  "Visoonnt  Hamilton.  He  was  soo- 
ceeded  in  the  title  and  estates  by  Lord  Haddo,  hiavson 
by  the  second  marriage. 

ABEBDOUB,  a  vSlage  in  the  county  of  Fife,  in  Soot- 
land,  pleasai^tly  aituated  on  the  north  shore  of  the  Firth 
of  Forth,  and  much  resorted  to  for  sesrbathing.  It  ia  10 
miles  N.W.  of  Edinburgh,  with  which  there  is  a  frequent 
commuxucation  by  steaxuer. 

ABEBFELDT,  a  village  in  Perthshire^  celebrated  in 
Scottish  song  for  its  ''birks''  and  for  the  neighboDring 
falls  of  Muness.  It  is  thp  terminus  of  a  branch  of  the 
Highland  Bailway. 

ABEBGAVENNT,  a  market  town  in  Monmouthshire^ 
14  miles  west  of  Monmouth,  situated  at  the  junction 
of  a  small  stream  called  the  Gavenny,  with  the  river  Usk. 
It  is  supposed  to  have  been  lihe  Oobannium  of  the  Bomans, 
so  named  from  Oobannio,  the  Gaveimy.  The  town  was 
formerly  walled,  and  has  the  remains  of  a  castle  built 
soon  after  the  Conquest,  and  also  of  a  Benedictine  monas 
tery.  The  river  Usk  is  here  spaimed  by  a  noUe  stone 
bridge  of  fifteen  arches.  Two  markets  are  held  weekly, 
and  elegant  market  buildings  have  recently  been  erected* 
There  is  a  free  grammar  school,  with  a  f eUowship  and 
exhibitions  at  Jesus  College,  Oxford.  No  extensive 
manufacture  is  carried  on  except  that  of  shoes ;  the  town 
owes  its  prosperi^  maixdy  to  the  large  coal  and  iron, 
works  in  the  neighbourhood.  Abergavenny  is  a  polling 
place  for  the  county.    Population  of  parish  (1871),  631 8^ 

ABEBNETHT,  a  town  in  Perthshire,  situated  in  the 
parish  of  the  same  name,  on  the  right  bonk  of  the  Tay, 
7  miles  below  Perth.  The  earliest  of  the  Culdee  houses 
was  founded  there,  and  it  is  said  to  have  been  the  cental  of  ^ 
the  Pictish  kings.  It  was  long  the  chief  seat  of  the  Epis-' 
oopacy  in  the  country,  till,  in  t^  9th  century,  the  bishopric 
was  transferred  to  St  Andrews.  There  still  remains  at  Aber- 
nethy  a  curioua  circular  tower,  74  feet  hi^  and  48  feet 
in  drcumferenoe,  consisting  of  sixty-four  courses  of  hewn 
ston&    A  number  uf  siinUar  towers,  though  not  eo  well 
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builty  ue  to  be  met  with  iA  Ireland,  but  there  is  only  one 
ather  in  Scotland,  vii.,  that  at  BrediiiL  Petrie  ai^gaes,  in,, 
his  Bound  Tawen  of  Irdtuul,  that  these  stmctores  have 
been  wsaA.  asbelfrieSp  and  also  as^keepa. 

ABERNETHT,  JoHir,— «  Protestant  disseuting  divine  of 
Ireland,  was  bom  at  Coleraine,  oonnty  Londonderry,  Ulster, 
where  his  faUier.was  minister  (Nonconformist),  on  the 
19th  October  168a  In  his  thirteenth  year  he  entered  a 
student  at  ihe  UniTersitj  of  Glasgow.  On  concluding  his 
course  at  Glasgow  he  went  to  Edinburgh  Uniyersity, 
where  his  many  brilliant  gifts  and  qnick  and  ready  wit: — 
ihought-bom,  not  verbal  merely— etnzck  the  most  eminent 
of  his  contemporaries  and  even  his  professors.  Betoming 
home,  he  received  licence  to  preach  from  his  Presbytery 
before  ho  was  twenty-one.  In  1701  he  was  urgently 
invited  to  accept  the  ministerial  charge  of  an  important 
congregation  in  Antrim ;  and  after  an  interval  of  two 
years,  he  was  ordained  there  on  8th  August  1703.  His 
admiring  biographer  tells  of  an  amount  and  kind  of 
work  done  there,  such  as  only  a  man  of  fecund  brain,  of 
huge  heart,  of  healthful  frame,  and  of  resolute  will,  could 
have  achieved.  In  1717  he  was  invited  to  the  congrega- 
tion of  Usher's  Quay,  Dublin,  as  colleague  with  Rev.  Mr 
Arbnckle.  and  contemporaneously,  to  what  was  called  the 
Old  Oongr^^tion  of  Belfast.  The  Synod  assigned  him  to 
liublin.  Ue  refused  to  accede,  and  remained  at  Antrim. 
This  refusal  was  regarded  then  as  ecclesiastical  high- 
treason;  and  a  controversy  of  the  most  intense  and  cQs- 
proportionate  character  followed.  The  controversy  and 
quarrel  bears  the  name  of  the  two  camps  in  the  con- 
flict, the  "  Subscribers*'  and  the  "  Non-Bubacribcrs."  Out- 
and-out  evangelical  as  John  Abemethy  was,  there  can  be 
no  question  that  he  and  his  associates  sowed  the  seeds  of 
that  after-struggle  in  which,  under  the  leadership  of  Dr 
Henry  Oooke,  the  Arian  and  Sodnian  elements  of  ike  Irish 
Presbyterian  Church  were  thrown  out.  Much  of  what  he 
contended  for, and  which  the  " Subscribers''  opposed  bitterly, 
has  been  silently  granted  in  the  lapse  of  time.  In  1 726  the 
'' Non-subscribers,"  spite  of  an  almost  wofuUy  pathetic 
pleading  against  separation  by  Abemethy,  were  cut  off,  with 
duo  ban  and  solemriity,  from  the  Irish  Presbyterian  Church. 
In  1730,  spite  of  bemg  a  "Non-subscriber,"  he  was  called 
by  his  early  friends  of  Wood  Street,  Dublin,  whither  he 
removed.  In  1731  came  on  the  greatest  controversy  in 
which  Abemethy  engaged,  viz.,  in  relation  to  the  Test  Act 
nominally,  but  practit^y  on  the  entire  cruestion  of  tests 
and  disabflities.  His  stand  was  "  against  all  laws  that,  upon 
account  of  mere  differences  of  religious  opinions  and  forms 
of  worship,  excluded  men  of  integrity  and  ability  from 
serving  their  country."  He  was  nearly  a  century  in 
advance  of  his  century.  He  had  to  reason  wiih  those  who 
denied  that  a  Roman  Catholic  or  Dissenter  could  be  a 
"  man  of  integrity  and  ability."  His  7Vae<»— afterwards 
ooUeeted— did  fresh  service,  generations  later.  And  so 
John  Abemethy  through  life  was  ever  foremost  where  un- 
popnlar  trath  and  right  were  to  be  maintained ;  nor  did  he, 
far  sake  of  an  ignoble  expediency,  spare  to  smite  the  highest- 
aeated  wrongdrntrs  any  more  than  ih»  hoariest  errors  (as  he 
believed).  He  died  in  1740,  having  been  twice  married. 
(KippiB*  Bioff.  BriL,  s.  v. ;  Dr  Duchal's  Life,  prefixed  to 
Sertumi;  Dwryin  MSw,  6  vols.  4to;  Hitlory  of  Iriah  Pre*- 
b^terum  Ckforch).  (▲.  B.  o.) 

ABERNETHT,  Jomr,  grandson  of  Jie  preceding,  an 
•  eminent  snigeoxiy  was  bom  in  London  on  the  3d  of  April 
1764.  His  &ther  was  a  London  merchant  Edncated 
at  Wolverhampton  Grammar  School,  he  was  apprenticed 
m  1779  to  Sir  Gharlea  BHcke,  a  surgeon  in  extensive 
pnictioe  in  tiie  metropoEB.  He  attended  Sir  William 
BUzard's  anatomioEd  lectures  at  the  London  Hospital, 
and  was  eaify. employed  to  assist  Sir  WiUiaiu  as  ^< de- 


monstrator;" he  also  attended  Pott's  surgical  lectures  at 
St  Bartholomew's  Hospital,  as  well  as  the  lectures  of  the 
celebrated  John  Hunter.  On  Potf  s  resignation  of  the 
office  of  surgeon  of  St  Bartholomew's,  Sir  Charles  Blicke, 
who  was  assistant-surgeon,  succeeded  him,  and  Abemethy 
was  elected  assistant-surgeon  in  1787.  In  this  capacity 
he  began  to  give  lectures  in  Bartholomew  Close,  whi<& 
were  so  well  attended  that  the  governors  of  the  hospital 
built  a  regular  theatre  (1790-91),  and  Abemethy  thus 
became  the  founder  of  the  distinguished  School  of  St 
BartholomeVa  He  held  the  office  of  assistant-surgeon  of 
the  hospital  for  the  long  period  of  twenty-eight  years,  till,  b 
181 5,  he  was  elected  principal  surgeon.  Ue  had  before  that 
time  been  appointed  surgeon  of  Christ's  Hospital  (1813), 
and  Professor  of  Anatomy  and  Surgery  to  the  Hoyal 
College  of  Surgeons  (1814).  Abemethy  had  great  fame 
both  as  a  practitioner  and  as  a  lecturer,  his  reputation  in 
both  respects  resting  on  the  efforts  he  made  to  promote 
the  practical  improvement  of  surgery.  His  Surgvonl  Oh- 
tervaiiont  en  the  Cunstitittumal  Origin  and  TreaJtmefU  of 
Local  Diaeaset  (1809)— known  as  **Uy  Book,"  from  the 
great  frequency  with  which  he  referred  his  patients  to  it, 
and  to  page  72  of  it  in  particular,  under  that  name— was 
one  of  the  earliest  popular  works  on  medical  scienca 
The  views  he  expounds  in  it  are  based  on  physiological 
considerations,  and  are  the  more  important  that  the  con- 
nection of  surgery  with  physiology  had  scarcely  been 
recognised  before  the  time  he  wrote.  The  leading  prin- 
ciples on  which  he  insists  in  "  My  Book  "  are  chiefly  these 
two  : — Istf  That  topical  diseases  are  often  mere  symptoms 
of  constitutional  maladies,  and  then  can  only  be  removed 
by  general  remedies ;  and  2d,  That  the  disordered  state  of 
the  constitution  very  often  originates  in,  or  is  closely 
allied  to  deranged  states  of  the  stomach  and  bowels,  and 
can  only  be  remedied  by  means  that  beneficially  affect  the 
functions  of  those  organs.  His  profession  owed  him 
much  for  his  able  advocacy  of  the  extension  in  this  way 
of  the  province  of  surgery.  He  had  great  success  as  a 
teacher  from  the  thorough  knowledge  he  hod  of  his 
science,  and  the  persuasiveness  with  which  ho  enunciated 
his  viewa  It  has  been  said,  however,  that  the  influence 
he  exerted  on  those  who  attended  his  lectures  was  not 
beneficial  in  this  respect,  that  his  opinions  were  delivered 
so  dogmatically,  and  all  who  differed  from  him  were  dis- 
parag^  and  denounced  so  contemptuously,  as  to  repress 
instead  of  stimulating  inquiry.  It  ought  to  be  mentioned, 
that  he  was  the  first  to  suggest  and  to  perform  the  daring 
operation  of  securing  by  ligature  the  carotid  and  the  exter- 
nal iliac  arteries.  The  celebrity  Abemethy  attained  in 
his  practice  was  due  not  only  to  his  great  professional 
skill,  but  ako  in  part  to  the  singularity  of  his  manners. 
He  used  great  plainness  of  speech  in  his  intercourse  with 
his  patients,  treating  them  often  bmsquely,  and  sometimes 
even  rudely.  In  the  circle  of  his  family  and  friends  he 
was  courteous  and  affectionate ;  and  in  all  his  dealings  he 
was  strictly  just  and  honourable.  He  resigned  his  surgery 
at  St  Bartholomew's  Hospital  in  1827,  and  his  professor- 
ship at  the  College  of  Surgeons  two  years  later,  on  account 
of  failing  health,  and  died  at  his  residence  at  Enfield 
on  the  20th  of  April  1831.  A  collected  edition  of  his 
works  in  five  volumes  was  published  in  1830.  A  bio- 
graphy, MemoirM  of  John  Abemethy,  by  Qeoxge  Madlvrain, 
F.KCS.,  appeared  in  1853,  and. though  anything  but 
satisfactory,  passed  through  several  editions. 

ABERRATION,  or  (more  correcUy)  thb  Asskblaxiov 
09  LIa^T,  is  a  remarkable  phenomenon,  by  which  stars 
appear  to  deviate  a  little,  in  the  course  of  a  year,  from 
their  true  places  in  the  heavens.  It  rssults  from  the  eye 
of  the  obscorer  being  carried  onwards  by  the  motion  of  Uie 
earth  on  its  orbit^  during  the  time  4ihat  Ijghft  takes  to 
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inTel  from  the  ttar  to  the  earth.  The  effect  of  this  oom« 
bination  of  motions  may  be  best  ezphuned  hy  a  familiar  illos- 
tratioxL  Suppose  a  zain-drop  falling  Tertieallj  ia  noeived 
in  a  tnbe  that  has  a  lateral 
motion.  In  order  that  the 
drop  may  fall  fi^y  down 
the  axis  of  the  tube,  the 
latter  must  be  inclined  at 
each  an  angle  as  to  more 
from  the  position  AD  to  BE, 
and  again  to  CF,  in  the 
times  the  drop  moves  from 
D  to  G,  and  froc^  G  to  a 
The  drop  in  this  case,  since 
it  moyes  down  the  axis  all 
the  wa)r,  most  strike  the 
bottom  of  the  tube  at  0 
in  th4  direction  FO.  The 
light  proceeding  from  a  star  is  not  seen  in  its  tnie  direct 
tion,  but  strikes  the  eye  obliquely,  for  a  predsely  similar 
reason.  If  lines  be  taken  to  represent  the  motions,  so  that 
the  eye  is  carried  from  A  to  C  during  the  time  that  light 
moves  from  D  to  C,  the  light  will  appear  to  the  eye  at  0 
to  come,  not  from  D,  but  from  F.  The  angle  DC^,  con- 
tained by  the  true  and  apparent  directions  of  the  star,  is 
the  aberra^on.  It  is  greatest  v^hen  the  two  motions  are 
at  right  angles  to  each  other,  ie.,  when  the  star's  longftude 
is  90°  in  advance  of,  or  behind,  the  heliocentric  longitude 
of  the  earth,  or  (which  amounts  to  the  same  thing)  90° 
behind,  or  in  advance  of,  the  geocentric  lon^tude  of  the 
sun.   (See  AsTBONOMT.)  Kow,  in  the  right^tngled  triangle 

ACD,  tan  ADO  {i.e,,  DCF)  -  ^ ;  whence  it  appears  that 

the  tangent  of  the  angle  of  aberration  (or,  since  the  angle 
is  very  small,  the  aberration  itself)  is  equal  to  the  ratio, 
velocity  of  earth  in  orbit      ^        .       -  ,,         _.,,         ^ 

yelocity  of  light •     ^«  ^^  ^'  ^^  «*^«  "'^^^^ 

being  to  the  v^ocity  of  light  in  the  proportion  of  1  to 
10,000  nearly,  the  maximum  aberration  is  small,  amount- 
ing to  about  20 '4  seconds  of  arc, — a  quantity,  however, 
which  is  very  appreciable  in  astronomical  observations. 

Aberration  always  takes  place  in  the  direction  of  the 
earth's  motion;  that  is,  it  causes  the  stars  to  appear  nearer 
than  they  really  are  to  the  point  towards  which  the  earth 
is  at  the  moment  moving.  That  point  is  necessarily  on 
the  ecliptic,  and  90°  in  advance  of  the  earth  in  longitude. 
The  effect  is  to  make  a  star  at  the  pole  of  the  ecliptic 
appear  to  move  in  a  plane  parallel  to  the  ecliptic,  so  as  to 
form  a  small  ellipse,  similar  to  the  earth's  orbit,  but  having 
its  m^jor  axis  pe^allel  to  the  minor  axis  of  that  orbit,  and 
vice  verad.  As  we  proceed  from  the  pole,  the  apparent 
orbits  the  stars  describe  become  more  and  more  elliptical, 
till  in  the  plane  of  the  ecliptic  the  apparent  motion  is  in 
a  straight  Une.  The  length  of  this  Ime,  as  well  as  of  the 
major  axes  of  the  different  ellipses,  amounts,  in  angular 
measure,  to  about  40" '8.  The  stars  thus  appear  to  oscil- 
late, in  the  course  of  the  year,  20" '4  on  each  side  of  their 
true  position,  in  a  direction  parallel  to  the  plane  of  the 
ecliptic,  and  the  quantity  20" '4  is  therefore  called  the 
eoiutatit  of  dberrcUion, 

For  the  discovery  of  the  aberration  of  light,  one  of  the 
finest  in  modem  astronomy,  we  are  indebted  to  the  dis- 
tinguished astronomer  Dr  Bradley.  He  was  led  to  it,  in 
17*27 J  by  the  result  of  observations  he  made  with  the  view 
of  determining  the  annual  parallax  of  some  of  the  stars; 
that  is,  the  angle  subtended  at  these  stars  by  the  diameter 
of  the  earth's  orbit  He  obsenred  certain  changes  in  the 
positions  of  the  stars  that  he  could  not  account  for.  The 
deviations  were  not  in  the  direction  of  the  apparent  motion 
that  parallax  would  give  rise  to;  and  he  had  no  better 


snooesB  In  attempting  to  esplain  the  phenomenon  by  Hha 
nutation  of  the  earth's  bzib,.  radiation,  enors  of  observar 
tiou,  d^  At  last  the  true  solution  of  thedifflculty  ooconed 
f"  him,  suggested,  it  is  said,  by  the  movements  of  a  vane 
on  the  top  of  a  boat^s  mast  Boemar  had  disoovered,  a 
quarter  of  a  oentnry  before,  that  light  luui  a  velocity  which 
admits  of  measurement;  Bud  Bradley  perceived  that  the 
earth's  motbn,  having  a  peroeptihle  relation  to  that  of 
lighl^  must  affect  the  direction  of  the  visual  xays,  and  with 
tiiis  the  apparent  positions  of  the  stars.  He  ealcnkted  the 
abeiiation  from  the  known  relative  velocities  of  the  earth 
and  of  light,  and  the  results  agreed  entirely  with  his 
observations. 

The  obeerved  effects  of  aberration  are  of  importance  as 
supplying  an  independent  method  of  measuring  the  velocity 
of  light,  bat  more  particukrly  as  presenting  one  of  the  few 
direct  proofs  that  can  be  given  of  the  earths  motion  roond 
the  sun.  It  is  indeed  the  most  satisfactory  proof  of  this 
that  astronomy  furnishes,  the  phenomenon  being  quite  in- 
explicable on  any  other  hypothesis. 

ABEBTSTWITH,  a  munidpel  and  parliamentary  bo- 
rough, market  town,  and  seaport  of  WaJes,  in  the  county 
of  Cardigan,  is  situated  at  the  western  end  of  the  Yale 
of  Bhoidol,  near  the  confluence  ci  the  rivers  Ystwith 
and  Bheidol,  and  about  the  centre  of  Cardigan  Bay.  It 
is  the  terminal  station  of  the  Cambrian  Bailway,  and  a 
line  to  the  south  affords  direct  communication  with  South 
Wales,  Bristol,  &a  The  borough  unites  with  Cardigan, 
Lampeter,  Ac,  in  electing  a  member  of  Parliament  Coal, 
timber,  and  lime  are  imported,  and  the  exports  are  lead, 
oak  bark,  flannel,  and  com.  The  harbour  has  of  late  been 
much  improved ;  and  the  pier,  completed  in  1865,  forms 
an  excellent  promenade.  There  are  many  elegant  build- 
ings, and  it  has  been  proposed  to  establish  here  a  Uni- 
versity College  of  Wales.  On  a  promontory' to  the  S.W. 
of  the  town  are  the  ruins  of  its  ancient  castie,  erected  in 
1277,  by  Edward  L,  on  the  site  of  a  fortress  of  great 
strength,  built  by  Gilbert  de  Strongbow,  and  destroyed  by 
Owen  Gwynedd.  From  its  picturesque  situation  and 
healthy  dimate,  and  the  suitableness  of  the  beach  for 
bathing,  Aberystwith  has  risen  into  great  repute  as  a 
watering-place,  and  attracts  many  visitors.  Much  of  tho 
finest  scenery  in  Wales,  such  ss  the  Devil's  Bridge,  &c^ 
lies  within  easy  reach.    Population  (1871),  6898. 

ABETTOB,  a  law  term  implying  one  who  instigates, 
encourages,  or  assists  another  to  perform  some  criminal 
action.    See  Acgessobt.  * 

ABEYANCE,  a  law  term  denoting  the  expectancy  of  an 
estate.  Thus,  if  lands  be  leased  to  one  person  for  Uf e,  with 
reversion  to  another  for  years,  the  remainder  for  years  ia 
in  abeyance  till  the  death  of  the  lessee. 

ABGAB,  the  name  or  titie  of  a  line  of  kings  of  Edessa 
in  Mesopotamia.  One  of  them  is  known  from  a  corre- 
spondence he  is  said  to  have  had  with  Jesus  Christ  The 
letter  of  Abgar,  entreating  Jesus  to  visit  him  and  heal  him 
of  a  disease,  and  offering  Him  an  asylum  from  the  wrath 
of  the  Jews,  and  the  answer  of  Jesus  promising  to  send  a 
disciple  to  heal  Abgar  after  His  ascension,  are  given  by 
Ensebius,  who  believed  the  documents  to  be  genuine.  The 
sune  belief  has  been  held  by  a  few  modems,  but  there  can 
be  no  doubt  whatever  that  the  letter  of  Jesus  at  least  is 
apocryphal  It  has  also  been  alleged  that  Abgar  possessed 
a  picture  of  Jesus,  which  the  credulous  niay  see  either  at 
Rome  or  at  Genoa.  Some  make  him  the  possessor  of  the 
handkerchief  a  woman  gave  Jesus,  as  He  bore  tiie  cross, 
to  wipe  the  sweat  from  His  face  with,  on  which,  it  is 
fabled.  His  features  remained  miraculously  imprinted. 

ABTAD,  Bah£-xl-,  a  name  given  to  the  western  branch 
of  the  Nile,  above  Khartoum.  It  is  better  known  as  tht 
White  Nile.    See  Nils. 
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ABIEa    SeeFiB. 

ABTT^A,  a  city  of  ancient  Byn^  the  capital  of  the 
tetrarch J  of  Abilene,  a  temtoiy  whoea  limits  and  extent  it 
is  impossible  now  to  define.  The  site  of  Abila  is  indi- 
cated by  some  rains  and  inscriptions  on  the  banks  of  the 
rirer  Barada,  between  Baalbec  and  Damascus,  aboat  twdve 
miles  from  tiie  latter  city.  Though  the  names  Abel  and 
Abila  differ  in  deriyation  and  in  meaning,  their  similarity 
has  giTen  rise  to  the  tradition  Hiat  this  was  the  scene  of 
Abel's  death. 

ABILDGAARD,  Nikolaj,  called  <'the  Father  of  Danish 
Painting,"  was  bom  in  1744.  He  formed  his  style  on 
that  of  Claude  and  of  Nicolas  Ponssin,  and  was  a  oold 
theorist,  inspired  not  by  nature  but  by  art  As  a  technical 
painter  he  attained  remarkable  success,  his  tone  bung 
▼eiy  harmonious  and  even,  but  the  effect,  to  a  foreigner's 
eye,  is  rarely  interesting.  His  woriu  are  scarcely  Imown 
out  of  Copenhagen,  where  he  won  an  immense  fame  in  his 
own  generation,  and  where  he  died  in  1809.  He  was  the 
founder  of  the  Danish  school  of  painting,  and  the  master 
of  Thorwaldsen  and  Eckerabeig. 

ABIMELECH  (^^?''?!«,  father  of  the  king,  or  rather 
perhaps  Hng-f other),  occurs  first  in  the  Bible  as  the  name 
of  certain  longs  of  the  Philistines  at  Qerar  (Qen.  zz.  2, 
xzL  22,  xzvi  ly  From  the  fact  that  the  name  is  applied 
in  the  inscription  of  the  thirty>f ourth  psalm  to  Achish,  it 
has  been  inf eired  with  considerable  probability  that  it  was 
naed  as  the  official  designation  of  the  Philistinian  kings. 
The  name  was  also  borne  by  a  son  of  Gideon,  judge  of 
Israel,  by  his  Shechemite  concubine  (Judges  yiiL  31). 
On  the  death  of  Gideon,  who  had  refused  the  title  of  king 
both  for  himself  and  his  children,  Abimdech  set  himseS 
to  obtain  the  sovereignty  through  the  infiuence  of  lus 
mother's  relatiyes.  In  pursuance  of  his  pUm  he  slew 
seventy  of  his  brethren  "upon  one  stone"  at  Ophrah, 
Jotham,  the  youngest  of  them,  alone  contriving  to  escape. 
This  is  one  ci  the  earliest  recorded  instances  of  a  practice 
exceedingly  common  on  the  accession  of  Oriental  de^tsi 
Abimelech  was  eventually  made  king,  although  his  election 
was  opposed  by  Jotham,  who  boldly  speared  on  Mount 
Qerizim  and  told  the  assembled  Sheehemites  the  fable  of 
the  trees  desiring  a  king.  At  the  end  of  the  third  year 
of  his  reign  the  Shechemites  revolted,  and  under  the 
leadenhlp  of  Gaal  made  an  unsuccessful  attempt  to  throw 
off  the  authority  of  Abimelech.'  In  Judges  iz.  there  is 
an  account  of  tlus  insunection,  which  is  specially  interest- 
ing owing  to  the  full  details  it  gives  of  tike  nature  of  the 
militaiy  operations.  After  totally  destroying  Shechem, 
Abimelech  proceeded  against  Thebes,  whidi  had  also  re- 
volted. Here,  while  storming  the  citadel,  he  was  struck  on 
the  head  by  the  fragment  of  a  millstone  thrown  from  the 
wall  by  a  woman.  To  avoid  the  disgrace  of  perishing  by 
a  woman's  hand,  he  requested  his  annoui^b«uer  to  ran 
him  through  the  body.  Though  the  immediate  cause  of 
his  death  was  thus  a  sword-thmst,  his  memoiy  was  not 
saved  from  the  ignominy  he  dreaded  (2  Sam.  zi  21).  It 
has  been  usual  to  regard  Abimelech's  reign  as  tbe  first 
attempt  to  establish  a  monarchy  in  Israel  The  facts, 
however,  seem  rather  to  support  the  theory  of  Ewald 
{Ge$cL  iL  444),  that  Shechem  had  asserted  its  independ- 
ence of  Israel,  when  it  chose  Abimelech  as  its  king. 

ABINGDON,  a  parliamentary  and  municipal  borough 
and  market  town  of  England,  in  Berkshire,  on  a  branch 
of  the  Thames,  7  nules  south  of  Ozford,  and  51  miles 
W.N.W.  of  London.  It  is  a  plaoe  d  great  antiquity,  and 
was  an  important  town  in  the  time  of  the  Heptarehy.  Its 
name  is  derived  from  an  ancient  abbey.  The  streets,  whii^ 
aie  weU  paved,  oonveige  to  a  spacious  area,  in  which  the 
market  is  held.  In  the  centre  of  this  area  stands  the 
BKkBt4ioiiaey  supported  on  lofty  pHlara^  with  a  large  hiiU 


above,  ^>propriated  to  ihe  munmer  asnses  for  the  county, 
and  the  transaction  Qf  other  publio  business.  The  town 
contains  two  churches,  which  are  said  to  have  been  erected 
by  the  abboti  of  Abingdon,  one  dedicated  to  St  Nichoks 
and  the  other  to  St  Helena ;  several  charitable  institutions, 
and  a  free  grammar  school,  with  scholarships  at  Pembroke 
Coll^,  Ozford.  In  1864  A  memorial  of  IMnce  Albert 
was  erected  at  Abingdon,  a  richly  ornamented  structure, 
surmoimted  by  a  statue  of  the  Prince.  Abingdon  was 
incorporated  by  Queen  Mary.  It  aends  one  member  to 
Parliament,  and  is  governed  by  a  mayor,  four  aldermen, 
an<5.  twelve  councillors.  In  the  beginning  of  the  centiuy 
it  manufactured  much  sail-cloth  and  sacking;  but  its  chief 
trade  now  is  in  oom  and  malt,  carpets,  and  coarse  lineiu 
It  is  a  station  on  a  bixinch  of  the  Great  Western  Railway. 
Population  (1871),  6671. 

ABIOGENESIS,  as  a  name  for  the  production  of  living 
by  not-living  matter,  has  of  late  been  superseding  the  less 
accurate  phrase  ''Spontaneous  Gcnomtion."  Professor 
Huzley,  who  made  use  of  the  word  in  his  presidential 
address  to  the  British  Association  in  1870,  distinguished 
Abiogenesis  from  "  XenogeneeLs "  or  *' Heterogeuesis,* 
which  occurs,  or  is  supposed  to  occur,  not  when  dead 
matter  produces  living  matter,  but  when  a  living  parent 
gives  rise  to  ofbpring  which  passes  through  a  totally 
different  series  of  states  from  those  ezhibited  by  the 
parent,  and  does  not  return  into  the  parent's  cycle  of 
ohanges.  Wben  a  "  living  parent  gives  rise  to  offsprine 
which  passes  through  the  same  cycle  of  changes  as  itself, 
there  occurs  **  Homogenesis."  ''  Biogenesis''  includes  both 
of  these.  Other  names  for  Abiogenesis  are  Oeneratia 
^qtUvoea,  Oeneratio  Primaria,  Archigenesis  (UrseugungX 
Archebiosis,  &a  The  question  of  Abiogenesis — ^whether 
under  certain  conditions  living  matter  is  produced  by  not- 
living  matter — as  it  is  one  of  the  most  fundamental,  is  per> 
haps  also  tbe  oldest  in  Biolggy;  but  within  recent  years — 
partly  because  the  means  of  accurate  experimentation  have 
been  increased  and  the  microscope  improved,  and  partly 
because  tiie  question  has  been  recognised  in  its  impor- 
tant bearings  on  evolution,  the  corrdation  of  forces,  and 
the  theory. of  infectious  diseases — ^naturalists  have  been 
led  to  bestow  more  attention  upon  it  than  at  any  previous 
period.  While,  tberefore,  the  doctrine  of  Abiogenesis 
cannot  be  said  to  be  either  finaUy  established  or  refuted, 
it  is  at  least  reasonable  to  believe  that  we  are  graduaUy 
advancing  to  a  solution.  Among  the  older  observers 
of'  phenomena  bearing  on  the  question  mav  be  named 
Aristode,  who,  with  the  ancients  generally,  favoured 
Abiogenesii;  Bedi,  the  founder  of  the  opposite  view; 
Yalliiniieri;  Buffon;  Needham;  and  Spallansani ;  among 
later  observers,  Schwann  and  Sch^ulxe,  Schroeder  And 
Dusch,  Pasteur,  Pouchet,  Haeckel,  Huzley,  Bastian,  and 
many  otheris.  The  experiments  and  observations  made  by 
these  naturaUsts,  and  their  resulta— the  ingenious  ex- 
pedients employed  to  prevent  inaccuracy — ^the  interesting 
and  often  marvellous  transformations*  which  microscopista 
declare  they  have  witnessed — will  be  discussed  in  the 
article  Histology;  here  it  will  be  enough  to  note  the 
general  nature  of  the  reasonings  with  which  the  opponents 
and  defenders  of  Abiogeneab  support  tbeir  views.  The 
opponents  m^tinfAin  that  all  trustworthy  observationa 
have  hitherto  shown  living  matter  to  have  sprung  from 
pre-existing  living  matter ;  and  that  the  further  we  search 
and  pxatnine,  the  smaller  becomes  tbe  number  of  those 
organisms  which  we  cannot  demonstrate  to  have  arisen  from 
living  parents.  They  hold  tbat  seeming  instances  of 
spontaneous  generation  are  usually  to  be  explained  by  Uie 
germ-theory — ^the  presence  of  invisible  germs  in  the  air ; 
and  they  &J1  to  their  aid  snch  high  authorities  as  Plufeeor 
and  l^ndalL    The  defenders  of  AlMogenesis,  on  the  othev 
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hand,  while  interpreting  the  results  of  past  observation 
and  experiment  in  their  own  favour,  are  yet  less  disposed 
to  rest  on  these,  rather  preferring  to  argne  from  those 
wide  analogies  of  evolution  and  correlation  which  seem  to 
support  their  doctrine.  Thus  Haeckel  expressly  embraces 
Abiogenesis  as  a  necessary  and  integral  part  of  the  theory 
of  universal  evolution;  and  Huxley,  in  the  same  spirit, 
though  from  the  opposite  camp,  confesses  that  if  it  were 
given  him  to  look  beyond  the  abyss  of  .geologically 
recorded  time  to  the  stUl  more  remote  period  when  the 
earth  was  passing  through  physical  and  chemical  con- 
ditions, he  should  expect  to  be  a  witness  of  the  evolution 
of  living  protoplasm  from  not-living  matter.  (Critiques 
and  Addresses,  p.  239.)  From  this  point  of  view,  of 
coiurse,  any  microscopic  observations  that  have  been  made 
seem  very  limited  and  comparatively  unimportant.  The 
i^biogenists,  indeed,  are  not  without  arguments  to  oppose 
the  results  of  past  observation  that  seem  unfavourable  to 
their  views;  they  argue  that,  aa  yet,  all  the  forms 
observed  and  shown  to  be  produced  by  Biogenesis  are 
forms  possessing  a  certain  degree  of  organisation,  which 
in  their  case  makes  Abiogenesis  unlikely,  from  the  first ; 
whereas  it  has  not  been  shown  that  the  simplest  struc- 
tures— ^the  Monera — do  not  arise  by  Abiogenesis.  But 
it  is  not  so  much  on  grounds  of  fact  and  experiment  the 
defenders  of  the  Abiogenesis  theory  are  convinced  of 
its  truth,  as  because  it  seems  to  gain  confirmation  from 
reasonings  of  much  wider  scope;  because  Abiogenesis  aids 
the  theory  of  evolution  by  tracing  the  organic  into  the 
inorganic ;  because  it  fosters  the  increasing  unpopularity 
of  the  hypothesis  of  a  special  "  vital  force;''  and  because, 
if  this  theory  of  the  "  perpetual  origination  of  low  forms 
of  life,  now,  as  in  all  past  epochs,''  were  established,  it 
would  agree  well  with  ^e  principle  of  uniformity,  and  by 
disclosing  the  existence  of  unknown  worlds  of  material  for 
development,  would  relieve  natural  selection  with  its  asfdR^- 
ing  causes  from  what  many  consider  the  too  Herculean 
labour  of  evolving  all  species  from  one  or  a  very  few 
primary  forms.  The  fullest  discussion  of  the  subject  of 
Abiogenesis,  from  the  Abiogenist's  point  of  view,  is  to  be 
found  in  Dr  Bastian's  Beginnings  of  Life,  Professor 
Huxley's  address,  ab-eady  referred  to,  contains  an  interest- 
ing historical  survey,  aa  well  as  a  m$isterly  summazy  of 
facts  and  arguments  in  favour  of  Biogenesis.  For  many 
interesting  experiments,  see  NcOurSy  1870-73.        <^- 

ABIFONES,  a  tribe  of  South  American  Indians,  inhabit- 
ing the  territory  lying  between  Santa  F6  and  St  lago. 
They  originally  occupied  the  Chaco  district  of  Paraguay, 
but  were  driven  thence  by  the  hostility  of  the  Spaniards. 
According  to  M.  Dobrizhoffer,  who,  towards  the  end  of 
last  century,  lived  amon^  them  for  a  period  of  seven  years, 
they  have  many  singular  customs  and  characteristics. 
They  seldom  marry  before  the  age  of  thirty,  are  chaste 
and  otherwise  virtuous  in  their  lives,  though  they  practise 
infanticide,  and  are  without  the  idea  of  Qtodu  **  With  die 
Abipones,"  says  Darwin,  "  when  a  man  chooses  a.wife,  he 
bargains  with  the  parents  about  the  price.  But  it  fre- 
quently happens  that  the  girl  rescinds  what  has  been 
agreed  upon  between  the  parents  and  bridegroom,  obsti- 
nately rejecting  the  very  mention  of  marriage.  She  often 
runs  away  and  hides  herself,  and  thus  eludes  the  bride- 
groom." '  The  Abiponilm  women  suckle  those  infants  that 
are  spared  for  the  space  of  two  years, — an  onerous  habit, 
which  is  believed  to  have  led  to  infanticide  as  a  means  of 
escape.  The  men  are  brave  in  war,  and  pre-eminently 
expert  In  swimming  and  horsemanship.  Numerically  the 
tribe  is  insignificant  M.  Dobrizhoffer^s  aooount  of  the 
AbiponiaiiB  was  translated  into  English  by  Sara  Coleridge, 
at  the  raggestion  of  Mr  Souihey,  in  1822. 

ABJrUKATTON.    See  Aiu»iAirai^  Oath  or. 


ABKHASIA,  or  Abasia,  a  tract  of  Asiatic  Russia,  oii 
the  border  of  the  Black  Sea,  comprehending  between  lat. 
42''  30'  and  W  45'  N.  and  between  long.  37^  3'  and  40*^  36' 
E.  The  high  mountains  of  the  Caucasus  on  the  N.  and 
N.E.  divide  it  from  Circassia;  on  the  S.E.  it  is  bounded 
by  Mingrelia;  and  on  the  S.W.  by  the  Black  Sea.  Though 
the  country  is  generally  mountainous,  there  are  some  deep 
well-watered  valleys,  and  the  climate  is  mild.  The  soil 
is  fertile,  producing  grain,  grapes,  and  other  fruits^ 
Some  of  the  inhabitants  devote  themselves  to  agriculture, 
some  to  the  rearing  of  cattle  and  horses,  and  not  a  few 
support  themselves  by  piracy  and  robbeiy.  Honey  is 
largely  produced,  and  is  exported  to  Turkey;  and  excellent 
arms  are  made.  Both  in  ancient  and  in  modem  times 
there  has  been  considerable  traffic  in  slaves.  This  country 
was  early  known  to  the  ancients,  and  was  subdued  by  the 
Emperor  Justinian,  who  introduced  civilisation  and  Chris^ 
tianity.  Afterwards  the  Persians,  then  the  Georgians,  and 
more  recently  the  Turks,  ruled  over  the  land.  Under 
the  Turks  Christianity  gradually  disappeared,  and  Moham- 
medanism was  introduced  in  its  stead.  By  the  treaties  of 
Akerman  and  Adrianople,  Russia  obtained  possession  of 
the  fortresses  of  this  territory;  but  till  the  insurrection  of 
1866,  the  chiefs  had  almost  unlimited  power.  The  prin- 
cipal town  is  Sukumkaleh.  The  population  of  Abkhasia 
is  variously  stated  at  from  50,000  to  250,000.  See  Pal- 
grave's  Essays  an  Eastern  Questions,  1872. 

ABLUTION,  a  ceremonial  puiification,  practised  in 
neariy  eveiy  age  and  nation.  It  consisted  in  washing  the 
body  in  whole  or  part,  so  as  to  cleanse  it  symbolically 
from  defilement,  and  to  prepare  it  for  religious  observances. 
Among  the  Jews  we  find  no  trace  of  the  ceremony  in  patri- 
archal times,  bat  it  was  repeatedly  enjoined  and  strictly 
enforced  under  the  Mosaic  economy.  It  denoted  either — 
(1.)  Cleansing  from  the  taint  of  an  inferior  and  less  pnre 
condition,  and  initiation  into  a  higher  and  purer  state,  as 
in  the  case  of  Aaron  and  his  sons  on  their  being  set  apart 
to  the  priesthood;  or  (2.)  Cleansing  from  the  soil  of 
common  life,  in  preparation  for  special  acts  of  worship,  as 
in  the  case  ii  the  priests  who  were  commanded,  upon  pain 
of  death,  to  wash  their  hands  and  feet  before  approaching 
the  altar;  or  (3.)  Cleansing  from  the  pollution  occasioned 
by  particular  acts  and  circumstances,  as  in  the  case  of  the 
eleven  species  of  uncleanness  mentioned  in  the  Mosaic 
law;  or  (4.)  The  absolving  or  purifying  one's  self  from  the 
guilt  of  some  particular  criminal  act,  as  in  the  case  of 
Pilate  at  the  tnal  of  the  Saviour.  The  sanitary  reasons 
which,  in  a  warm  climate  and  with  a  dry  sandy  soil,  ren- 
dered frequent  ablution  an  imperative  necessity,  must  not 
be  allowed  to  empty  the  act  of  its  symbolic  meaning.  In 
the  Hebrew  different  words  are  used  for  the  washing  of 
the  hands  before  meals,  which  was  done  for  the  sake  of 
cleanliness  and  comfort,  and  for  the  washing  or  plunging 
enjoined  by  the  ceremonial  law.  At  the  same  time  it  ia 
impossible  to  doubt  that  the  considerations  which  made 
the  law  BO  suitable  in  a  physical  point  of  view  were  present 
to  the  mind  of  the  Lawgiver  when  the  rite  was  enjoined. 
Trices  of  the  practice  are  to  be  found  in  the  history  of 
nearly  every  nation.  The  customs  of  the  Mohammedans, 
in  this  as  in  other  matters,  are  do^ely  analogous  to  those 
of  the  Jews.  With  them  ablution  must  in  every  case  pre- 
cede the  exercise  of  prayer,  and  their  law  provides  that  in 
the  desert,  where  water  is  not  to  be  found,  the  Arabs  may 
perform  tiie  rite  with  sand.  Various  forms  of  ablution 
practised  by  different  nations  are  mentioned  in  the  sixth 
book  of  the  ^neid,  and  we  are  told  that  iEneas  washed 
his  ensanguined  hands  after  the  batde  before  touching  lua 
Penates.  Symbolic  ablution  finds  a  place  under  the  New 
Testament  dispensation  in  the  rite  oi  baptism,  which  is 
observed,  though  with  some  variety  of  f onn  and  drcinxi- 
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staDCefl^  ihrongboixt  tlw  wlio3a ,  ChmtiaQ  C9iureb.  By 
Bomfln  Catholics  and  Eitualists,  th«  term  ablution  ia 
applied  to  the  deanaing  of  the  chalice  and  the  fingera  of 
the  celebrating  priest  after  the  admimatration  of  the  Lord'a 
Snpper. 

ABNER  (*^,  father  of  light),  first  cooain  of  Saol 
(1  Sam.  m,  50)  and  commander-in-chief  of  his  army. 
The  chief  referencea  to  him  during  the  lifetime  of  Saul  are 
found  in  1  Sam.  xrii  55,  and  zzyL  5.  It  was  only  after 
that  monarch's  death,  however,  that  Abner  waa  brought 
into  a  position  of  the  first  political  importance.  Dayid, 
who  had  some  time  before  been  designated  to  the  throne, 
was  accepted  as  king  by  Judah  alone,  and  was  crowned  at 
Hebron.  The  other  tribea  were  actuated  by  a  feeling 
hostile  to  Judah,  and,  aa  soon  as  they  had  thrown  off  the 
Philiatinian  yoke,  were  induced  by  Abner  to  recogmse 
Ishboaheth,  the  sunriying  aon  of  Said,  aa  Ueir  king.  One 
engagement  between  the  rival  factions  undei  Joab  and 
Abner  respectiyely  (2  Sam.  ii.  12)  ii  noteworthy,  inasmuch 
as  it  was  preceded  by  an  encounter  between  twcdve  chosen 
men  from  each  side,  in  whidi  the  whole  twenty-four  seem 
to  have  perished.  In  the  general  engagement  which  fol- 
lowed, Abner  was  defeated  and  put  to  fiight  He  waa 
closely  pursued  by  Asahel,  brother  of  Joab,  who  is  said  to 
have  been  "  light  of  foot  as  a  wild  roe."  As  Asahel  would 
not  desist  from  the  pursuit,  though  warned,  Abner  was 
compelled  to  slay  him  in  self-defence.  This  originated  a 
deadly  feud  between  the  leaders  of  the  opposite  parties,  for 
Joab,  as  next  of  kin  to  Asahel,  waa  by  the  law  and  custom 
of  the  country  the  a^'enger  of  his  blood.  For  some  time 
afterwards  the  war  was  carried  on,  the  advantage  being 
invariabiy  on  the  side  of  David.  At  length  Ishboaheth 
lost  the  main  prop  of  his  tottering  cause  by  remonatrating 
with  Abner  for  marrying  Rizpah,  one  of  Saul's  concubines, 
an  alliance  which,  according  to  Oriental  notions,  implied 
pretenaiona  to  the  throne.  Abner  was  indignant  at  the 
rebuke,  and  immediately  transferred  his  fdl^giance  to 
David,  who  not  only  welcomed  him,  but  promised  to  give 
him  the  command  of  the  combined  armies  on  the  re-union 
of  the  kingdoms.  Almost  immediately  after,  however, 
Abner  was  ahdn  by  Joab  and  his  brother  Abishai  at  the 
gate  of  Hebron.  The  ostensible  motive  for  the  assassinap 
tion  was  a  desiro  to  avenge  Asahel,  and  this  would  be  a 
sufficient  justification  for  the  deed  according  to  the  moral 
standard  of  the  time.  TherG>can  be  little  doubt,  however, 
that  Joab  was  actuated  ixr  great  part  by  jealousy  of  a  new 
and  formidable  rival,  who  seemed  not  unlikely  to  usurp 
his  place  in  the  king's  favour.  The  conduct  of  David 
after  the  event  waa  such  aa  U>  show  that  he  had  no  com- 
plicity in  the  act,  though  he  could  not  venture  to  pumah 
its  perpetrators.  The  dirge  which  he  repeated  over  the 
grave  of  Abner  (2  Sam.  iiL  33-4)  has  been  thus  trans- 
lated.^ 

Bhoold  Abner  die  aa  a  Tilhun  dies  f— • 

Thy  haada— -not  botmd. 

Thy  fKt— not  hnnight  into  fetten : 

Ai  one  falls  befoio  me  aona  of  wickedneo^  Callest  thoo. 

ABO,  a  city  and  seaport,  and  chief  town  of  the  diatrict 
of  the  same  name  in  the  Russian  province  of  Finland,  is 
aitoated  in  N.  lat  60"*  26',  £.  long.  22*"  19',  on  the  Aurar 
joki^  about  3  milea  from  whero  it  falls  into  the  Qulf  of 
Bothnia.  It  was  a  place  of  importance  when  Finland 
formed  part  of  the  longdom  of  Sweden,  and  the  inhabit 
tanta  of  the  dty  and  distnct  are  mostly  of  Swedish  descent 
By  the  treaty  of  peao6'  concluded  hero  between  Russia  and 
Sweden  on  17th  August  174d,  a  great  part  of  Finland  was 
caded  to  the  former.  Abo  continued  to  be  the  capital  of 
Finland  till  1819.  In  Kovember  1827,  nearly  the  whole 
cttjyimi  burnt  down,  the  nnivendty  and  its  valuable  Hbiaiy 


being  entirely  deBtroyel  Before  this  calamity  Abo  eon- 
tained  1100  houses,  and  13,000  "nhabitanta;  and  iu 
univeraity  had  40  professors,  more  than  500  students,  and 
a.library  of  upwai^  of  30,000  volumes,  together  with  a 
botanical  garden,  an  observatory,  and  a  chemical  laboratory. 
The  nniveisity  has  since  been  removed  to  Hehiingfora 
Abo  is  the  seat  of  an  archbishop,  and  of  the  aupreme  court 
of  justice  for  South  Finland;  and  it  has  a  cathedral,  a 
town-hall,  and  a  custom-house.  Sail-cloth,  Unen,  leather, 
and  tobacco  aro  manufactured;  ahipbuilding  ia  carried  on, 
and  thero  aro'  extensive  saw-mills.  There  is  also  a  large 
trade  in  timber,  pitch,  and  tar.  Vessels  drawing  9  or  10 
feet  come  up  to  the  town,  but  ships  of  greater  draught  are 
laden  and  discharged  at  the  mouth  (3  the  river,  which 
forma  an  excellent  harbour  and  is  protected.  Popuktiun 
in  1867,  18,109. 

ABOLITIONIST.    See  Slavkrt. 

ABOMASUM,  eatUelUy  the  fourth  or  rennet  stomach  of 
Ruminantia.  From  the  omanim  the  food  is  finally  dcpo- 
aitod  in  the  abomasum,  a  cavity  considerably  Urger  than 
either  the  second  or  third  stomach,  although  less  than  the 
first  The  base  of  the  abomasum  is  turned  to  the  omantm. 
It  is  of  an  irregular  conical  form.  It  is  that  part  of  the 
digestive  apparatus  which  is  analogous  to  the  single  stomach 
of  other  Mammalia^  as  the  food  there  undergoes  the  process 
of  chymification,  after  being  macerated  and  ground  down 
in  the  three  first  stomacha 

ABOMEY,  the  capital  of  Dahomey,  in  West  Africa,  is 
situated  in  N.  lat  7^  £•  long.  T  4',  about  60  miles 
N.  of  Whydah,  the  port  of  the  kingdom.  It  is  a  day* 
built  town,  surrounded  by  a  moat  and  mud  walls,  and 
occupies  a  large  area,  part  of  which  is  cultivated.  The 
houses  stand  apart;  there  are  no  regular  streets;  and  the 
place  ia  very  dirty.  It  haa  four  larger  market-places,  and 
trade  ia  carried  on  in  palm-oil,  ivory,  and  gold,  Moham- 
medan traders  from  the  interior  resorting  to  its  markets. 
The  town  coi4ains  the  principal  palace  of  the  king  of  ' 
Dahomey.  It  is  the  scene  of  frequent  human  sacrifices, 
a  **  custom"  being  held  annually,  at  which  many  criminals 
and  captivea  are  alain;  while  on  the  death  of  a  king  a 
"  grand  custom"  is  held,  at  which  sometimes  as  many  as 
2000  victims  have  perished.  The  slave-trade  is  also  pro- 
secuted, and  the  efforts  of  the  British  Government  to  induce 
the  king  to  aboHsh  it  and  the  "  customs"  have  proved  un- 
successful .   Population,  about  30,000.     See  Dahomst. 

ABOEIQIKES,  originally  a  proper  name  given  to  an 
Italian  people  who  inhabited  the   ancient  Latium,  or 
country  now  called  Campagna  di  Soma,    Various  deriva> 
tiona  of  thia  name  have  been  suggested;  but  there  can  be 
scarcely  any  doubt  that  the  usual  derivation  {ab  ongine)  is 
correct,  and  that  the  word  simply  indicated  a  setUed  tribe, 
whose  origin  and  earlier  history  were  unknown.    It  Ib  thus 
the  equiv^ent  of  the  Qreek  autoelUkones.    It  is  therefore, 
strictly  speaking,  not  a  proper  name  at  all,  although,  from 
being  applied  to  one  tribe  (or  group  of  tribes),  it  came  to 
be  regarded  aa  sucL    Who  the  Aborigines  were,  or  whence 
they  came,  la  uncertain;  but  various  traditions  that  art 
recorded  seem  to  indicate  that  they  were  an  Oscan  at 
Opican  tribe  that  descended  from  tho  Apennines  into 
Latium,  and  united  with  some  Pelaagio  tribe  to  form  tha 
Latins.    The  stories  about  .£neas'a  landing  in  Italy  repra 
sent  the  Aborigines  as  at  firat  opposing  and  then  coalescing 
with  the  Trojana,  and  state  that  the  united  people  then 
assumed  the  name  of  LaUnt,  from  their  king  LaHnut, 
These  traditiona  clearly  point  to  the  fact  that  the  Latins 
wero  a  mixed  race,  a  circumstance  which  la  proved  by  the 
structure  of  their  language,  in  which  we  find  numerous 
words  doeoly  ooxmected  with  the  Qreek,  and  also  numerous 
words  that  aro  of  an  entirely  different  origin.    These  non- 
Gfaoeek  words  aro  mostly  related  to  the  dialects  of  the 
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Opicaii  triW^  In  modern  tunes  the  term  Aboriffwa  has 
'been  extended  in  signification,  and  is  nsed  to  indicate 
the  inhabitants  found  in  a  country  at  its  first  discovery,  in 
contradistinction  to  colonies  or  new  races,  the  time  of  whoso 
introdnction  into  the  oonntty  is  known. 

ABORTION,  in  Midwifery  (from  aborior,  I  perish), 
the  premature  separation  and  expulsion  of  the  contents  of 
the  pregnant  uterus.  When  occurring  before  the  eighth 
lunar  month  of  gestation,  abortion  is  the  term  ordinarily 
employed,  but  subsequent  to  this  period  it  is  designated 
premature  labour.  The  present  notice  indudes  both  these 
terms.  As  an  accident  of  pregnancy,  abortion  is  far  from 
uncommon,  although  its  reUtive  firequency,  as  compered 
with  that  of  completed  gestation,  has  been  very  difierentiy 
estimated  by  accoucheurs.  It  is  more  liable  to  occur  in 
the  earlier  than  in  the  later  months  of  pregnancy,  and  it 
would  also  appear  to  occur  more  readily  at  the  periods 
corresponding  to  those  of  the  menstrual  disoharge.  Abor- 
tion may  be  induced  by  numerous  causes,  both  of  a  local 
and  general  naturei  Malformations  of  the  pelvis,  acci- 
dental injuries,  and  the  diseases  and  displacements  to 
which  the  uterus  is  liable,  on  the  one  hand ;  and,  on  the 
other,  various  morbid  conditions  of  the  ovum  or  placenta 
leading  to  the  death  of  the  foetus,  are  among  the  direct 
local  causes  of  abortion.  The  general  causes  embrace 
certain  states  of  the  system  which  are  apt  to  exerciBe  a 
more  or  Idss  direct  influence  upon  the  piiDgress  of  ntero- 
gestation.  A  deteriorated  condition  of  health,  whether 
hereditary  or  as  the  result  of  habits  of  life,  cer^iinly  pre- 
disposes to  the  occurrence  of  abortion.  Syphilis  is  Imown 
to  be  a  frequent  cause  of  the  death  of  the  foetua  Many 
diseases  arising  in  the  course  of  pregnancy  act  as  direct 
exciting  causes  of  abortion,  more  particularly  the  eruptiTo 
fevers  and  acute  inflammatory  affections.  Prolonged 
irritation  in  other  organs  may,  by  reflex  action,  excite 
the  uterus  to  expel  its  contents.  Strong  impressions 
made  upon  the  nervous  system,  as  by  sudden  shocks  and 
mental  emotions,  occasionally  have  a  similar  effect  Further, 
certain  medicinal  substances,  particularly  ergot  of  lye, 
borax,  savin,  tansy,  and  cantharides,  are  commonly  bo- 
lieved  to  be  capable  of  exciting  uterine  action,  but  the 
effects,  as  regards  at  least  early  pregnancy,  are  very  un- 
certain, while  the  strong  purgative  medicines  sometimes 
employed  with  the  view  of  procuring  abortion  have  no 
effect  whatever  upon  iShe  uterus,  and  can  only  act  remotely 
and  indirectly,  if  they  act  at  all,  by  irritating  the  alimen- 
tary canaL  In  cases  of  poisoning  with  carbonic  acid, 
abortion  has  been  observed  to  take  place,  and  the  experi- 
ments of  Dr  Brown  Sequard  show  that  anything  inter- 
fering with  the  normal  oxygenation  of  the  Uood  may 
cause  the  uterus  to  contract  and  eipel  its  contents.  Many 
cases  of  abortion  occur  without  apparent  cause,  but  in 
such  instances  the  probability  is  that  some  morbid  condition 
of  the  interior  of  the  nterns  exists,  and  the  same  may  be 
said  of  many  of  those  cas^  where  the  disposition  to  e^rt 
has  become  habitual.  The  tendency,  however,  to  the 
recurrence  of  abortion  in  persons  who  have  previously 
miscarried  is  well  known,  and  should  ever  be  borne  in 
mind  with  the  view  of  aroiding  any  cause  likely  to  lead 
to  a  repetition  of  the  accidant  Abortion  resembles  ordi- 
nary labour  in  its  general  phenomena,  excepting  that  in 
the  former  hemorrhage  often  to  a  large  extent  forms  one 
of  the  leading  symptoms.  The  treatment  of  abortion 
embraces  the  means  to  be  used  by  rest,  astringents,  and 
sedatives,  to  prevent  the  occurrence  when  it  merely 
threatens ;  or  when,  on  the  contrary,  it  is  inevitable,  to 
accomplish  as.  speedily  as  possible  the  complete  removal 
<^  the  entire  contents  of  the  uterus.  The  artifidal  induc- 
tion of  premature  labour  is  occasionaUy  resorted  to  by 
90oouoheux8  under  certain  eonditiona  involving  tilie  aaf  ety 


of  the  mother  or  the  foetus.  For  CrxmUud  Aborttan,  66i 
Medical  Jusispbudemgx. 

ABOUKIH,  a  small  village  on  the  coast  of  Egypt,  13 
miles  N.E.  of  Alexandria,  containing  a  castle  which  was 
used  as  a  state  prison  by  Mehemet  .Ml  Near  the  vUlage^ 
and  connected  with  the  shore  by  a  chain  of  rocks,  jb  a 
small  island  remarkable  forTemains  of  ancient  buildings. 
Stretching  to  the  eastward  as  far  as  the  Hosetta  mouth  of 
the  Nile  is  the  spacious  bay  of  Aboukir,  where  Nelson 
fought  "the  Battle  of  the  Nile,"  defeating  and  ahnost 
destroying  the  French  fleet  that  had  conveyed  Napoleon 
to  Egypt.  It  was  near  Aboukir  that  the  expedition  to 
l^gypt,  under  Sir  Ralph  Abercromby,  in  1801,  effected  a 
landing  in  the  face  of  an  opposing  force. 

ABBABANEL,  Isaac  (called  also  Ahravand,  Aharband, 
BarbaneUOf  and  Bavanella),  a  celebrated  Jewish  statesmaxi, 
philosopher,  theologian,  and  commentator,  was  bom  at 
Lisbon  in  1437.  He  belonged  to  an  ancient  family  that 
claimed  descent  from  the  royal  house  of  David,  and  his 
parents  gave  him  an  education  becoming  so  renowned  a 
lineage  He  held  a  high  place  in  the  favour  of  King 
Alphonso  v.,  who  intrusted  him  with  the  managemtait  of 
important  state  affairs.  On  the  death  of  Alphonso  in 
liSl,  his  counsellors  and  favourites  were  harshly  treated 
by  his  successor  John;  and  Abrabanel  was,  in  consequence, 
compelled  to  flee  to  Spain,  where  he  held  for  eight  years 
(1484-1492),  the  post  of  a  mimster  of  state  under  Ferdi- 
nand and  Isabella.  When  the  Jews  were  banished  from 
Spain  in  1492,  no  exception  was  made  in  Abrabanel's 
favour.  He  afterwards  resided  at  Naples,  Corfu,  and 
Monopoli,  and  in  1503  removed  to  Yenice,  where  he  held 
office  as  a  minister  of  state  till  his  death  in  1508.  Abrar 
banel  was  one  of  the  most  learned  of  the  rabbis.  His 
writings  are  chiefly  exegetical  and  polemical ;  he  displays 
in  them  an  intense  antipathy  to  cSmstianity,  though  he 
lived  on  terms  of  friendship  with  Christians.  He  wrote 
commentaries  on  ti^e  greater  part  of  the  Old  Testament^ 
in  a  dear  but  somewhat  diffuse  style,  anticipating  much 
that  has  been  advanced  as  new  by  modem  theologians. 

ABRACADABRA,  a  meaningless  word  once  supposed 
to  have  a  magical  efficacy  as  an  antidote  against  agues  and 
other  fevers.  Ridiculously  minute  directions  for  the 
proper  use  of  the  chami  are  given  in  the  ProBcepta  de 
Medicina  of  Serenua  Sammonicus.  The  paper  on  which 
the  word  was  written  had  to  be  folded  in  the  form  of 
a  cross,  suspended  from  the  neck  by  a  strip  of  linen  so  as 
to  rest  on  the  pit  of  the  stomach,  worn  in  this  way  for 
nine  days,  and  then,  before  sunrise,  cast  behind  the  wearer 
into  a  stream  running  to  the  east.  The  letters  of  this  word 
were  usually  arrang^  to  form  a  triangle  in  one  or  other  of 
the  following  ways  : — 

ABSAOADASaA  ABRACADASBA 

ABBACADABE  BRAOADABB 

^■mtAfiAnAH  BACADAB 

ABEAGADA  ACADA 

ABRAOAD  CAD 

ABBAOA  A 
ABEAC 


ABB 
AB 

A 

ABRAHAM  or  ABRAM,  father  of  the  Israelite  raco, 
was  the  first-bom  son  of  Terah,  a  Shemite,  who  left  Ur 
of  the  Chaldees,  in  the  north-east  of  Mesopotamia,  along 
with  Abram,  Sarai,  and  Lot,  and  tumed  westwards  in  the 
direction  of  Canaan.  Abram  had  married  his  half-sister 
Sarai,  who  was  ten  years  younger  than  himself;  and 
though  such  relationship  was  afterwards  forbidden  by  the 
law,  It  was  common  in  ancient  times,  both  among  other 
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peoples^  and  among  the  Hebraws  themselrei  at  leaH  bef oce 
Moses.    The  cause  of  Terah's  ramoTiog  from  hk  natiya 
oovintiy  is  not  giTen.    HsTing  come  to  Harao^  he  abode 
there  till  his  death,  at  the  age  of  205.    Aeooidisg  to 
Genesis  zi!,  Abiam  left  Haran  when  he  iras  75  yeaza  of 
age,  that  18,  before  the  death  of  his  father,  in  consequenoe 
of  a  divine  command,  to  which  was  annexed  a  gradons 
promise,  "And  I  will  make  of  thee  a  great  nation,  and  I 
will  bless  thee,  and  make  thy  name  great ;  and  then  ahalt 
be  a  blessing.    And  I  will  bless  them  that  Uess  thee^  and 
emse  him  that  corseth  thee;  and  in  thee  shall  all  fiunilies 
of  the  earth  be  blessed"  (zii  2,  3).    Another  tradition 
inakes  him  leave  Haran  onl j  after  Terah's  decease  (Acta 
Tii  4).    The  later  acooont  is  that  Abram's  departure  was 
the  result  of  religious  considerations,  because  he  had 
already  become  emancipated  from  surrounding  idolatry. 
Perhaps  the  desire  of  a  nomadic  life,  the  love  of  migration 
natural  to  an  Oriental,  had  more  to  do  with  his  pilgrimage 
than  a  spiritual  impulse  from  within ;  but  it  is  likely  that 
his  culture  advanced  in  the  course  of  his  sojoumings,  and 
that  he  gradually  attained  to  purer  conceptions  <rf  duty 
and  life.   Traditions  subsequent  to  the  Jehovistic  reprssent 
him  as  driven  forth  by  the  idolatrous  Chaldeans  (Judith 
▼.  6,  &cl)  on  account  of  his  monotheistic  doctrines,  and 
then  dwelling  in  Damascus  as  its  king  (Josephus's  AnH- 
quUieMy  i  7).    The  true  cause  of  departure  may  be  sug- 
gested by  Kicolaus  of  Damascus  saying  that  he  came  out 
of  Chaldea  with  an  army.    The  leader  of  a  horde,  worsted 
in  acme  encounter  or  insurrection,  he  emigrated  at  the 
head  of  his  adherents  in  quest  of  better  fortunes.    The 
word  TtdeeiMd,  in  Isaiah  zziz.  22,  out  of  which  Ewald 
ooigectures  so  much,  as  if  Abram  had  been  rescued  from 
great  bodily  dangers  and  battles,  does  not  hdp  the  portrait, 
because  it  means  no  more  than  the  patriarcm's  migration 
from  heathen  Mesopotamia  into  the  Holy  Land.    Journey- 
ing south-west  to  Canaan  with  his  wife  and  nephew,  he 
arrived  at  Sichem,  at  the  oak  of  the  mer  or  prophet^  where 
Jehovah  appeared  to  him,  assuring  him  for  the  first  time 
that  his  seeid  should  possess  the  land  he  had  come  to. 
He  tiBvelled  thence  southward,  pitching  his  tent  east  of 
Bethel     Still  proceeding  in  the  same  d^ection,  he  arrived 
at  the  Negeb,  or  most  southern  district  of  Palestine, 
whence  a  &nune  forced  him  down  to  Egypt    His  plea 
that  Sand  was  his  sister  did  not  save  her  from  Pharaoh ; 
for  she  was  taken  into  the  royal  harem,  but  restored  to 
her  husband  in  consequence  of  divine  chastisments  inflicted 
vpoa  the  lawless  possessor  of  her  person,  leading  to  the 
discovery  of  her  true  relationship,     ^e  king  was  ^^  to 
send  the  patriarch  away  under  the  escort  and  protection 
of  hia  men.    A  similar  thing  is  said  to  have  subsequently 
happened  to  Sand  at  Qerar  with  the  Philistine  king 
Abiinelech  (Genesis  zz.),  as  also  to  Bebekah,  Isaac's  wife 
(zzvi.)     The  three  narratives  describe  one  and  the  same 
event  in  different  shapes.      But  the  more  original  (the 
junior  Elohistic)^  is  that  of  the  20th  chapter,  so  that  Qerar 
was  the  scene,  and  Abimelech  the  offender;  while  the  later 
Jehovistic  narrative  (zii.)  deviates  still  more  from  veri- 
siinilitude.    Though  this  occurrence,  however,  belongs  to 
the  aouthem  borders  of  Palestine,  we  seed  not  doubt  the 
fact  of  Abram's  sojourn  in  Egypl^  especially  as  he  had  an 
£|gyptian  slave  (Genesis  zvi)     How  long  the  patriarch 
remained  there  is  not  related ;  nor  are  the  mfluenees  which 
the  religion,  science,  and  learning  of  that  civilised  land 
had  upon  him  alluded  to.     That  they  acted  beneficially 
apon  his  mind,  enlightening  and  enlarging  it,  can  scarcely 
be  doubted.     His  rdigious  conceptions  were  transformed. 

^  Hktm  docomenti  at  leart  are  traoeabld^  in  the  P«ntAt«ach;  the 
IBohfafle,  the  jnoior  Xlohi>tie,  and  the  JefaovlBtlo.  Thaae  were  pat 
together  hya  xedaetor.  Needy  the  wbdo  cC  Oe  tfkh  book  WM 
idded  h7  the  PeatecTOonlrt. 


The  manifold  wisdom  of  Ilgypt  impressed  him.  Inter 
oonrse  with  men  far  advanced  in  civilisation  taught  him 
much.  Later  tradition  speaks  of  his  communicating  to 
the  Ifgyptians  the  sciences  of  arithmetic  and  astronomy 
(Joaephus  i  7);  but  this*  is  founded  upon  the  notion 
entertained  at  tiie  time  of  the  civilised  Chaldeans  of 
Babybn,  irhereas  Ur  of  the  Chaldees  was  a  district 
remote  from  tiie  subsequent  centre  of  recondite  knowledge. 
Abram  received  more  than  he  imparted,  for  the  I^gyptians 
were  doubtless  his  supeiion  in  seieacei  He  found  the 
rite  of  drcumdsbn  in  use.  There,  too,  he  acquired  great 
substance— flocks  and  herds,  male  and  female  slaves. 
After  returning  to  Canaan,  to  his  former  locality,  Abram 
and  Lot  separated,  because  of  disputes  between  their 
herdsmen,  there  not  being  siifficient  room  for  all  theii 
cattle  in  common.  After  this  separation  the  possession  of 
Canaan  was  again  assured  to  Abram  and  to  his  seed,  who 
should  be  ezceedingly  numerous.  This  is  the  third 
theocratic  promise  he  received.  He  is  also  commanded 
by  Jehovah  to  walk  through  it  in  its  length  and  breadth 
as  a  token  of  inheritance, — a  later  Jehovistio  tradition  that 
must  be  judged  according  to  its  inherent  veriaimilitude. 
Abram  setded  again  at  &e  oak  of  Mamre  near  Hebron. 
This  was  his  headquarters.  After  Lot  had  been  taken 
prisoner  in  the  ezpedition  of  the  kings  of  Shinar,  EDasar, 
Elam,  and  Goyim,  against  the  old  inhabitants  of  Basan, 
AmmonitiB^  Moabitis,  Edomitis,  and  others  besides,  Abram 
gave  chase  to  the  enemy,  accompanied  by  his  318  slaves 
and  friradly  neighbeura,  rescuing  his  nephew  at  Hobah, 
near  Damascus.  On  his  return,  the  royal  priest  Melchixedek 
of  Salem  came  forth  to  meet  hun  with  refreshments,  blessed 
the  patriarch,  and  received  from  him  the  tithe  of  the  spoils. 
The  king  acted  generously  towards  the  victor,  and  was  still 
more  generously  treated  in  return. 

Jehovah  again  promised  to  Abram  a  numerous  offspring, 
with  the  possession  of  Canaan,  ^e  also  concluded  a 
covenant  with  him  in  a  solemn  form,  and  revealed  the 
fortunes  of  his  posterity  in  Egypt^  with  their  deliverance 
frrom  bondage.  In  consequence  of  the  barrenness  of 
Sarai,  she  gave  her  handxnaid  Hagar  to  Abram,  who, 
becoming  pregnant  by  him,  was  haughtily  treated  by  her 
mistress,  and  fled  towards  Egypt  But  an  angel  met 
her  in  the  desert  and  sent  her  back,  telling  of  a  numerous 
race  that  should  spring  from  her.  Having  returned,  she 
gave  birth  to  Ishmael,  in  the  86th  year  of  Abram's  age. 

Again  did  Jehovah  appear  to  the  patriarch,  promising  as 
before  a  multitudinous  seed,  and  changing  his  name  in 
conformity  with  such  promise.  He  assured  him  and  his 
posterity  of  the  possession  of  Canaan,  and  concluded  a 
covenant  with  hun  for  all  time.  At  the  institution  of 
drcumdaion  on  this  occasion,  Saiai's  name  was  also  changed, 
because  she  was  to  be  the  maternal  progenitor  of -the 
covenant  people  through  Isaac  her  son.  .  Abram,  and  all 
the  males  belonging  to  him,  were  then  circumcised.  He 
had  become  aoquainted  with  the  rite  in  £!gypt,  and  trans- 
ferred it  to  his  household,  making  it  a  badge  of  distinction 
between  the  worshippers  of  the  true  God  and  the  idolatrous 
Canaanites — the  symbol  of  the  flesh's  subjection  to  the 
spirit  Its  introduction  into  the  worship  of  the  colony  at 
Mamre  indicated  a  decided  advance  in  Abram's  religious 
conceptions.  He  had  got  beyond  the  cruel  practice  of  human 
sacriflce.  The  gross  worship  of  the  Canaanites  was  left 
behind;  and  the  small  remnant  of  it  which  he  retained  com- 
ported with  a  faith  approaching  mmiotheisnL  Amid  pre- 
vailing idolatry  this  institution  was  a  protectioB  to  his 
family  and  servants — a  magic  circle  drawn  around  them. 
But,  though  powerful  and  respected  wherever  his  name 
was  known,  he  confined  the  rite  to  his  own  domestics^ 
without  attempting  to  force  it  on  the  inhabitants  of 
the  land  where  he  aojonmed.    The  punishment  of  death 
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for  neglecting  it,  because  the  uncircmndsed  peiaon  was 
ihonglit  to  be  a  breaker  of  the  covenant  and  a  despiaer 
of  ita  Author,  Beoma  a  harsh  measure  on  the  part  of 
Abram;  yet  it  can  hardly  be  counted  an  arbitiaiy  trans- 
ference of  the  later  Levitical  severities  to  the  progenitor  of 
the  race,  since  it  is  in  the  Elohist. 

Accompanied  by  two  angels,  Jehovah  appeared  again  to 
Abram  at  the  oak  of  Mamre,  accepted  his  proposed  hospi- 
tality, and  promised  him  a  son  by  Sarai  within  a  year. 
Though  she  laughed  incredulously,  the  promise  was  definitely 
repeated.  When  the  angels  left,  Jehovah  communicated 
to  Abram  the  divine  purpose  of  destroying  the  dwelless 
in  Siddim  because  of  their  wickedness,  but  acceded  to  the 
patriarch's  intercession,  that  the  cities  of  the  plain  diould 
be  spared  if  ten  righteous  men  could  be  found  in  them. 
The  two  angels,  who  had  gone  before,  arrived  at  Sodom  in  the 
evening,  and  were  entertained  by  Lot,  but  threatened  with 
shameful  treatment  by  the  depraved  inhabitants.  Seeing 
that  the  vengeance  of  Heaven  was  deserved,  they  proceeded 
to  execute  it,  saving  Lot  with  his  wife  and  two  daughters, 
and  sparing  Zoar  as  a  place  of  refuge  for  them.  Jehovah 
rained  down  fire  and  brimstone  from  heaven,  turning  all 
the  Jordan  district  to  desolation,  so  that  when  Abram 
looked  next  morning  from  the  spot  where  Jehovah  and 
himself  had  parted,  he  saw  a  thick  smoke  ascend  &om  the 
ruins. 

Abram  then  journeyed  from  Hebron  to  the  Negeb,  settled 
between  Eadedi  and  Shur  in  Gerar,  where  Sarai  is  said  to 
have  been  treated  as  a  prior  account  makes  her  to  have  been 
in  "Egypt  At  the  patriarcVs  prayer  the  plague  inflicted  on 
the  king  and  his  wives  was  removed.  This  is  a  duplicate  of 
the  other  story.  Whatever  historical  truth  the  present  nar- 
rative has  belongs  to  an  earlier  period  of  Abram's  life.  His 
second  removal  to  G^erar  originated  in  the  former  journeying 
through  it  iato  Egypt.  He  must  have  remained  in  the  neigh- 
bourhood of  Hebron,  his  first  settlement,  where  Isaac  was 
bom  according  to  the  Elohistic  account.  After  the  birth  of 
the  legitimate  heir,  succeeding  events  were  the  expulsion  of 
Hogar  and  Tshmael  from  the  paternal  home,  am)  the  making 
of  a  covenant  between  Abimelech  and  Abram  at  Beersheba. 
Here  Abram  **  called  on  the  name  of  the  Lord,**  and  is 
said  to  have  planted  a  noted  famftrialr  in  oommemoxation 
of  the  event 

Abram  was  now  commanded  by  God  to  offer  up  Isaac  in 
Uie  land  of  Moriah.  Proceeding  to  obey,  he  was  prevented 
by  an  angel  just  as  he  was  about  to  slay  his  son,  and 
sacrificed  a  ram  that  presented  itself  at  the  time.  In 
reward  of  his  obedience  he  received  the  promise  of  a  numei^ 
ons  seed  and  abundant  prosperity.  Thence  he  returned  to 
Beersheba. 

Sarai  died  and  was  buried  in  the  cave  of  Machpelah  near 
Hebron,  which  Abram  purchased,  with  the  adjoining  field, 
from  Ephron  the  Hittite.  The  measures  taken  ly  the 
patriarch  for  the  marriage  of  Isaac  are  drcnmstantially 
described.  His  steward  Eliezer  was  sent  to  the  country 
and  kindred  of  Abram  to  find  a  suitable  bride^which  he 
did  mHaran,  whither  he  was  divinely  conducted.  Bebekah 
appeared  as  the  intended  one;  she  parted  from  Bethuel 
and  her  family  with  their  fufl  approbation,  was  brought 
to  Isaac,  and  became  a  maternal  ancestor  txf  the  chosen 
people. 

It  is  curious  that,  after  Sarah's  death,  Abram  should 
have  contracted  a  second  marriage  with  Eeturah,  and 
begotten  six  sona  The  Chronicles,  however,  make  her 
his  concubine  (1  Ghron.  i  82),  so  that  these  children  may 
have  been  bom  earlier.  Probably  the  narrative  intends 
to  account  for  the  difpiision  of  Abram's  posterity  in  Arabia. 
Ketnrah's  sons  were  sent  away  with  gifts  from  their  home 
into  Arabia,  and  all  the  father's  substance  was  given 
to  Isaac.     The  patriarch  died  at  ihe  a(;e  of  175  years. 


and  was  buried  by  Isaac  and  lahmael  beside  Saiai  in 
Machpelah.  The  book  of  GenesiB  gives  two  lists  of  Arab 
tribes,  descended  putly  from  Abram  and  Keturah,  partly 
from  him  and  Hagar  or  TatimftAl  These  dwelt  in  Arabia 
Deserts  and  Petr»a,  as  also  in  the  northem  half  ol  Arabia 
Felix. 

1.  We  cannot  adopt  the  opinion  of  Yon  Bohlen  and  Docy 
that  Abram  is  a  mythical  person.  He  must  be  regarded  as  i^ 
historical  character,  though  the  accounts  of  his  life  have 
mythical  elements  intermingled  with  much  that  is  tradi- 
tional or  l^ndaiy.  The  difficulty  of  separating  the  Idstoiio 
from  tha  merely  traditional,  hinders  the  presentation  of  a 
natural  portrait  Later  legends  have  invested  him  with  ex- 
traordinary exoellenoe.  They  have  made  him  a  worshipper 
of  Jehov^  a  prophet^  the  friend  of  God,  favoured  ^th 
visible  manifestations  of  His  presence,  and  receiving 
repeated  promises  of  the  most  far-reaching  character.  He 
is  the  typical  ancestor  of  the  chosCh  rase,  living  under  the 
constant  guidance  of  God,  prospering  in  worldly  goods, 
delivered  from  imminent  perils.  A  superhuman  halo 
surrounds  him.  It  is  the  Jehovist  in  particular  who 
invests  him  with  the  marvellous  and  improbable,  oon- 
nectine  him  with  altars  and  sacrifices— a  cultus  posterior 
to  bou  lus  time  and  mental  development— malung  him 
the  subject  of  theophanies,  talking  familiarly  to  Jahovah 
himself,  and  feeding  angels  with  flesh.  The  Elohisf s 
descriptions  are  simpler.  His  patriarchs  are  usually  ooloui- 
lesa  men,  upright  and  plain.  They  have  neither  char- 
acteristic features  nor  distinct  outline.  Abram  stands 
out  an  honest,  peaceable,  generous,  high-minded  patriarch; 
a  prince^  rich,  powerful,  and  honoiwBd,  fitted  for  rule, 
and  exercising  it  with  pradenoe.  We  need  not  expect 
a  full  history  of  the  man  from  writers  long  posterior,  the 
representatives  of  popular  traditions.  Only  fragments 
of  the  life  are  given,  designed  to  show  his  greatness. 
Legend  assigned  ideal  lineaments  to  the  progenitor  whom 
a  remote  antiquity  shrouded  with  its  hoary  mantle^  and 
thus  he  became  a  model  worthy  of  imitation. 

2.  The  biblical  sources  of  his  biography  are  three  at 
least;  and  sometimes  all  appear  in  a  single  chapter,  as  in 
Gen.  zxii,  which  describes  Uie  severest  tnal  of  faitL  The 
oldest  or  Elohim-document  is  seen  in  verses  20-24,  which 
link  on  to  chap,  xxi  2-5,  from  the  same.  The  rest  of  the 
chapter  belongs  to  the  junior  Elohist,  except  verses  14-18, 
added  by  the  Jehovist  to  connect  Abram's  sacrifice  with 
Jerusalem.  These  different  documents,  out  of  which  the 
general  narrative  was  fiinally  put  together  by  a  redactor, 
create  divejrsities  and  contradictions.  Thus  the  Elohist 
makte  Abram  laugh  at  the  announcement  of  a  ion  by  Sarai 
(xyii  17^;  the  Jehovist,  jealous  for  the  patriarch's  honour, 
assigns  the  laughter  to  the  woman  as  a  sign  of  incredulitr 
(xviii^  12).  ^^  ^ 

3.  The  account  of  the  change  of  names  given  to  Abram 
and  Saiai  when  circumcision  was  instituted,  cannot  be 
r^arded  as  historical  The  Elohist  says  that  il6ram  became 
Abraham,  the  latter  meaning /crfA^r  of  much  pecple.  But 
the  Hebrew  tongue  has  no  word  fxikdm,  and  no  root  with 
the  three  letters  om.  Hence  the  Jews  found  the  etymo- 
logy a  puzzle.^  The  old  reading  was  undoubtedly  Abram 
and  Scirat,  thou^  the  later  Jews  expressly  forbade  Abram 
either  in  speaking  or  writing.  The  difference  is  one  of 
mere  orthography.  The  forms  piTi  and  on  are  cognate 
ones^  as  are  ^va;  and  mBT*  The  etymologiBing  propensity 
of  the  Elohist  is  well  known.  The  names  dffdijJMer  qf 
height  and  prine^u  respectively. 

4.  The  religion  of  Abram  was  not  pure  Jehovism.  Xgy 
cording  to  Exodus  vL  3,  the  name  Jehovah  was  unknowu 
before  MosesL    Pure  Jehovism  was  a  growtili  not  leacfaed 


^  flee  Sett's  Xitaiil»niAMiXFP'  150, 151. 
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before  the  propheta.  It  was  a  late  doTelopmont^  the  creed 
of  the  moet  apiritoal  teachers,  not  of  the  people  generally. 
Abnun  was  a  distinguiahed  Oriental  aheikh,  who  laid  aside 
the  groesness  of  idolatry^  and  rose  hy  degrees,  through  con- 
tact with  many  peoples  and  his  own  reflection,  to  the  con- 
ception uf  a  Being  higher  than  the  lisible  world,  the  Qod 
of  the  light  and  the  son.  He  was  a  dyilised  nomad, 
haTing  wider  and  more  spiritual  aspirations  than  the 
peoples  with  whom  he  UtmL  As  a  word^pper  of  Qod, 
his  faith  was  magnified  by  later  ages  throwing  back 
their  more  adranced  ideas  into  his  time,  because  ne  was 
the  founder  of  a  faToured  race,  the  type  of  Israel  as 
they  were  or  should  be. 

5.  The  leading  idea  forming  the  essence  of  the  stoiy  re- 
specting Abram's  sacrifice  of  Isaac,  presents  some  difficulty 
of  explanation.  The  chapter  did  not  proceed  from  the 
^rUest  writer,  but  from  one  acquainted  with  the  institu- 
tion of  animal  sacrifices.  That  the  patriarch  was  familiar 
with  human  sacrifices  among  the  peoples  round  about  is 
beyond  a  doubt  Waa  he  tempted  from  within  to  comply, 
on  one  occasion,  with  the  preTailing  custom;  or  did  the 
disaffected  Canaanites  call  upon  him  to  give  sneh  proof 
of  devotion  to  his  Oorlt  Perhaps  there  was  a  struggle  in 
his  mind  between  the  better  ideas  which  led  to  the  habitual 
renimciation  of  the  barbarous  rite,  and  scruples  of  the  uni- 
?eiaal  impropriety  attaching  to  it  The  persuasion  that  it 
oonld  never  be  dlowed  may  have  been  shaken  at  times. 
The  genial  purport  of  the  nairative  is  to  plaoe  in  a  strong 
light  the  faith  of  one  prepared  to  make  the  most  costly 
aaczifiee  in  obedience  to  the  divine  command,  as  wall  as 
God's  aversion  to  human  offerings. 

6.  It  is  impossible  to  get  chronological  exactness  in 
Abram'a  biography,  because  it  is  composed  of  different  trar 
ditions  incorporated  with  one  another,  the  product  of  dif- 
ferent times,  and  all  passing  through  the  hands  of  a  later 
redactor  for  whom  the  true  succession  of  events  was  not 
of  primary  importance.  The  writers  themselves  did  not 
know  the  accurate  chronology,  having  to  do  with  legends 
as  well  as  facts  impregnated  with  the  legendary,  whidi  the 
xedactor  afterwards  altered  or  adapted.  The  Elohist  is 
much  more  chronological  than  the  other  writers.  It  is 
even  impossible  to  tell  the  time  when  Abram  lived.  Ac- 
cording toLepaius,  he  entered  Palestine  1700-1730  B.a ; 
accoidLig  to  Bunsen,  2886;  while  SchenkelgivesSl  30-2140 
3.C.  In  Beer's  Zebm  Abraham'i  his  birUi  is  given  1948 
A.1L,  tie.,  2040  B.a 

7.  The  Midiashim  contain  a  good  deal  about  Abram 
which  IS  either  founded  on  biblical  accounts  or  spun  out 
of  the  fancy.  Nimrodwas  king  of  Babylon  at  the  time. 
The  patriarch's  early  annocmcement  of  the  doctarine  of  one 
God,  his  seal  in  destroying  idols,  including  those  worshipped 
by  his  father,  lus  minci^ous  escape  from  Kimrod's  wrath, 
his  persuading  Terah  to  leave  the  king^s  service  and  go 
with  him  to  Oanaan,  are  minutely  told.  During  his  lUe 
he  had  no  fewer  than  ten  temptations.  Satan  tried  to  ruin 
him,  after  the  fiend  had  appeeured  at  the  great  feast  given 
when  Isaac  was  weaned,  in  the  form  of  a  poor  bent  old  man, 
who  had  been  neglected.  We  can  only  refer  to  one  sped- 
men  of  rabbinic  dialogue-making.  God  appeued  to 
Abram  by  nighty  saying  to  him,  **  Take  thy  son"— (Abram 
intermptbg),  "  Whicht  I  have  two  of  them.*  The  voice 
of  God — **  Him  who  is  esteemed  by  yon  as  your  only  son.'* 
Abnun — '*  Each  of  them  is  the  only  son  of  his  mother." 
God's  voice — "  Him  whom  thou  lovest*  Abram — **  I  love 
both.''  God's  voice — "  Him  whom  thou  especially  lovest" 
Abram — "  I  cherish  my  children  with  Hke  love."  God's 
voice— ''Kow,  then,  ti^e  Isaac"  Abram — "And  what 
ahall  I  begin  with  in  himf  God's  voice — "  Go  to  the  land 
where  at  my  caU  mountains  will  rise  up  out  of  valleys 
to  Moriah,  and  offer  thy  son  Isaac  as  a  hdocaost" 


Abram — "Is  it  a  sacrifice  I  shall  offer,  Lordt  Where  is  the 
priest  to  prepare  itt"  **  Be  thou  invested  with  that  dig- 
nity as  Shem  was  formerly."  Abram — "But  that  land 
oounts  several  mountains,  which  shall  I  ascend t"  "The 
top  of  the  mountain  where  thou  shalt  see  my  gloiy  veiled 
in  the  douds,"  &c.     (Beer,  pp.  59,  60.) 

The  Arabic  i^nds  about  ]l)rahmi  are  mostly  taken  from 
the  Jewish  fountain,  very  few  being  independent  and  pra- 
lalamite.  Mohammed  collected  all  that  were  current,  and 
presented  them  in  forms  best  suited  to  his  purpose.  His 
sources  were  the  biblical  accounts  and  later  Jewish  legends. 
Those  about  the  patriarch  building  the  Eaaba  along  with 
Ishmael,  his  giving  this  son  the  house  and  all  the  countiy 
in  which  it  was,  lus  going  as  a  pilgrim  to  Mecca  every 
year,  seeing  Ishmael,  and  then  returning  to  his  own  land, 
Syria,  his  foot-print  t>n  the  black  stone  of  the  temple^ 
and  similar  stories,  are  of  genuine  Arabic  origin.  The 
rest  are  Jewish,  with  certain  alterations,  ^e  collected 
narrativea  of  the  Arabic  historians  are  given  by  Tabari, 
constituting  a  confused  mass  of  legends  drawn  from  the 
Old  Testament,  the  Koran,  and  the  Babbins.  (Sea 
Ewald's  QuchichU  da  Volkei  Itrad,  voL  i  pp.  440-484, 
third  edition;  Bertheau's  Z«r  Ge9ekiekt$  der  Iwraditen^ 
p.  206,  €t  uq.;  Tuch's  KcfimmenJUir  wher  die  Genetii, 
1838;  Enobel's  Die  Oenesie,  1852;  Doxy's  Die  leraeliUn 
tu  MekhOf  p.  16,  ei  mq*;  K  Beer's  Leben  Abraham'e 
naeh  Aufammg  der  jUdieehen  Sage^  1859 ;  ChnmiqM 
cFAhau  Djafar  Mohanifned  Tabari,  par  L.  Dubeux,  tome 
premier,  chaptera  47-60;  Chwolson's  Stabier  und  der 
Ssahiemui,  voL  iL)  (s.  D.) 

ABRAHAM-A^ANCTA-CLARA,  was  bom  at  Krehen- 
heimstetten,  a  village  in  Suabia,  on  the  4th  of  June  1642. 
His  funily  name  was  Ulrich  Megerle.  In  1662  he  joined 
the  order  of  Barefooted  Angustinians,  and  assumed  the 
name  by  which  alone  he  is  now  known.  In  this  order  he 
rose  step  by  step  until  he  became  prior  provindalis  and 
definitor  of  his  province.  Having  early  gained  a  great 
reputation  f:>r  pulpit  eloquence,  he  was  appointed  court 
preacher  at  Vienna  in  1669.  There  the  people  flocked  in 
crowds  to  hear  him,  attracted  by  the  force  and  homelineas 
of  Ids  language,  the  grotesqueness  of  his  humour,  and  the 
impartial  severity  with  which  he  lashed  the  follies  of  all 
dasses  of  society.  The  vices  of  courtiere  and  court-iife 
in  particular  were  exposed  with  an  admirable  intrepidity. 
In  general  he  spoke  as  a  man  of  the  people  in  the  hm* 
guage  of  the  people,  the  predominating  quality  of  his 
style,  which  was  altogether  unique,  being  an  overflowing 
ahd  often  coarse  wit  There  are,  however,  many  passagoa 
in  his  sermons  in  which  he  rises  to  loftier  thought,  and 
uses  more  refined  and  dignifi^ed  language.  He  died  at 
Vienna  on  the  let  December  1709.  In  his  published 
writings  Abraham'^a-Sanctardare  displayed  much  the  same 
qualities  as  in  the  pulpit  Perhaps  the  most  favourable 
specimen  of  his  style  is  furnished  in  Judae  der  Eruehdm. 
His  works  have  been  several  times  reproduced  in  whole 
or  part,  though  with  many  spurious  interpolations,  within 
the  last  thirty  yeare,  and  have  been  very  extensively  read 
by  both  Protestants  and  Catholics.  A  selection  was  issued 
at  Heilbronn  in  1845,  and  a  complete  edition  in  21  vdlsL 
appeared  at  Passau  and  lindau,  in  1835-54. 

ABRANTES,  a  town  of  Portugal,  Estremadvn  province, 
on' the  Tagus,  about  70  miles  K.E.  of  Lisbon,  delightfully 
situated  on  the  brow  of  a  hill,  of  which  the  slopes  are 
covered  with  olive  trees,  gardens,  and  vineyards.  It  has 
oonsidenble  trade  with  Lisbon,  particularly  in  tnit, 
com,  and  oil  The  town  is  strongly  fortified,  and  is 
an  important  military  position.  At  the  convention  of 
Gintra  it  was  surrendered  to  the  British.  Junot  derived 
from  it  his  title  of  Duke  of  Abcantea.    Fopulatioii  about 
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ABRANTES,  Dm  and  Duchess  or.    See  Junot. 

ABBAXAS,  or  Abbabax,  a  word  engraved  on  certain 
antique  stones,  wluch  were  called  on  that  account  Abraxcu 
stcfiet,  and  wore  used  as  amulets  or  charms.  The  Basili- 
dians,  a  Gnostic  sect,  attached  importance  to  the  word,  if, 
indeed,  thej  did  not  bring  it  into  use.  The  letters  of 
dPpaias,  in  the  Qreek  notation,  make  up  the  number  3C5, 
and  the  Bosilidians  gave  the  name  to  the^65  orders  of 
spirits,  which,  as  they  conceived,  emanated  in  succession 
from  ike  Supreme  Being.  These  orders  were  supposed  to 
occupy  as  many  heavens,  each  fashioned  like,  but  inferior 
to  that  above  it;  and  the  lowest  of  the  heavens  was 
thought  to  be  the  abode  of  the  spirits  who  formed  the 
earth  and  its  inhabitants,  and  to  whom  was  committed 
the  administration  ot  its  affairs.  The  Abraxas  stones, 
which  are  frequently  to  bo  met  with  in  the  dabinets 
of  the  curious,  are  of  very  little  value.  In  addition  to 
the  word  Abraxas  and  other  mystical  characters,  they 
have  often  engraved  on  them  cabalistic  figures.  The  com- 
monest of  these  have  the  head  of  a  fowl,  and  the  arms 
and  bust  of  a  man,  and  terminate  in  the  body  and  tail  of 
a  serpent 

ABRUZZO,  originally  one  of  the  four  provinces  of  the 
continental  part  of  the  kingdom  of  the  two  Sicilies,  after- 
ward subdivided  into  Abruzzo  Ulteriore  L,  Abruzzo  Ulte- 
riorell.,  andl^bruzzo  Citeriore,  which  were  so  named  from 
their  position  relative  to  Naples,  and  now  form  three  of 
the  provinces  of  the  kingdom  of  Italy.  The  district, 
yriddi  was  the  most  northerly  part  of  the  kingdom  of  the 
two  Sicilies,  is  bounded  by  the  Adriatic  on  the  R,  and 
by  the  proviucr:  of  Ascoli  Ficeno  on  the  N.,  Umbria  and 
Rome  on  the  W.,  and  Terra  di  Lavoro,  Molise,  and  Capi- 
tanata  on  the  S.  The  Abruzzi  provinces  have  an  area  of 
nearly  4900  English  square  miles,  and  extend  from  N.  lat. 
41^40'  to  42^55'.  Though  presenting  to  the  Adriatic  a  coast 
of  about  80  miles  in  length,  they  have  not  a  single  good 
port  This  torritoiy  is  mostly  rugged,  mountainous,  and 
covered  with  extensive  forests,  but  contains  also  many 
fertile  and  well-watered  valleys.  The  Apennines  traverse 
its  whole  extent,  running  generally  from  N.W.  to  S.E.,  and 
here  attaining  their  greatest  elevation.  Near  Aquila  is 
Monte  Como,  the  loftiest  peak  of  that  chain,  called  //  gran 
Sasso  cPItaliOf  or  the  great  rock  of  Italy,  which  rises  to  the 
height  of  0813  feet  Monte  Majella  and  Monte  Yelino 
attain  the  height  of  9500  and  8792  feet  respectively. 
From  the  main  range  of  the  Apennines  a  number  of  smaller 
branches  run  off  towards  tiie  west  The  country  is 
watered  by  numerous  small  rivers,  most  of  which  fall  into 
the  Adriatic.  They  are  often  suddenly  swollen  by  the 
cains,  especially  in  the  spring,  and  thus  cause  considerable 
damage  to  the  landa  through  which  they  pass.  The 
principal  rivers  axe  the  Tronto,  Trentino,  Pescara,  and 
Saogra  In  Abruzzo  Ulteriore  IL  is  lake  Celano  or  Lago 
di  Facino,  the  Laeua  Fucintu  of  the  Romans,  now  reduced 
to  abomt  one-third  of.  its  former  extent  The  climate  varies 
with  the  elevation,  but,  generally  speaking,  ia  temperate 
and  healthy.  Agriculture  is  but  little  understood  or 
attended  to,  although  in  many  of  the  lower  parts  of  the 
country  the  land  is  fertile.  13ie  rivers  are  not  embanked, 
nor  IB  irrigation  practised;  so  that  the  best  of  the  land  is 
frequently  flooded  during  tile  rainy  season,  and  parched  in 
the  heat  of  summer.  The  principal  productions  are  com, 
hemp,  flax,  almonds,  olives,  figs,  grapes,  and  chestnuts. 
In  the  neighbourhood  of  Aquila  sa&on  is  extensively 
eoltivated,  although  not  to  such  an  extent  as  formerly. 
The  rearing  and  tending  of  sheep  ia  the  chief  occupation 
of  the  inhabitants  of  the  highlands;  and  the  wool,  which 
ia  of  a  superior  quality,  is  an  important  article  of  com- 
merce, while  the  skins  are  sent  in  large  quantitiea  to  the 
Levant    Bears,  wolves^  and  wild  boa]:8  inhabit  the  moun- 


tain fastnesses;  and  in  the  extensive  oak  forests  nmneroiis 
herds  of  swine  are  fed,  the  hams  of  which  are  in  high 
repute.  The  manufactures  are  very  inconsiderable,  being 
chiefly  woollen,  linen,  and  silk  stuffis,  and  earthen  and 
wood  wares.  Abruzzo  was  of  great  importance  to  the 
kingdom  of  Naples,  being  its  chief  defence  to  the  north, 
and  presenting  almost  insurmountable  difficulties  to  the 
advance  of  an  enemy.  The  country  is  now  free  of  the 
daring  brigands  by  whom  it  was  long  infested.  Tho 
inhabitants  are  a  stout,  well-built,  brave,  and  induKtrioua 
roccu  Their  houses  are  generally  nuserable  huts;  thoir 
food  principally  maize,  and  their  drink  bad  wine.  The 
railway  from  Ancona  to  Brindisi  passes  through  Abruzzo 
Ulteriore  L  and  Abruzzo  Citeriore,  skirting  the  coast;  and 
a  line  has  been  projected  from  Pescara,  by  FopoU,  the  Lago 
di  Fucino,  and  the  valley  of  the  Liris,  to  join  the  railway 
from  Rome  to  Naples,  and  thus  open  up  the  interior  of  the 
country.  The  line  is  open  for  traflic  between  Pescara 
and  Popoli 

Abruzzo  Ultsriosx  L  is  the  most  northerly  of  the 
three  provinces,  and  has  an  area  of  1283  square  mUes,  with 
a  population  in  1871  of  246,684.  The  western  part  of  the 
province  is  very  mountainous,  the  highest  crest  of  the  Apen- 
nines dividing  it  from  Abruzzo  Ulteriore  IL  The  valleya 
possesa  a  rich  soil,  well  watered  by  rivulets  and  brooks  in 
the  winter  and  spring,  but  these  are  generally  dried  up  in 
the  summer  months.  The  streams  run  montly  into  the 
Pescara,  which  bounds  the  province  towards  Abruzzo 
Citeriore,  or  into  the  Tronto,  which  is  the  northern 
boundary.  The  city  of  Teramo  is  t)ie  capital  of  tlie 
province. 

Abbuzzo  Ultsbiobx  n.  is  an  inland  district,  nearly 
coirered  with  mountains  of  various  heights,  one  of  which 
is  the  Oran  &U90,  There  axe  no  plains ;  but  among  the 
mountains  aie  some  beautiful  and  fruitful  valleys,  watered 
by  the  various  streams  that  run  through  them.  None  of 
the  rivers  are  navigable.  The  province  has  an  area  of  25 1 0 
square  miles,  and  in  1871  contained  332,782  inhabitants. 
Its  chief  town  is  Aquila. 

Abbuzzo  Citeriore  lies  to  the  south  and  east  of  the 
other  two  provinces.  It  is  the  least  hilly  of  the  three,  but 
the  Apennines  extend  through  the  south-west  part  They, 
however,  gradually  decline  in  height,  and  stretch  away  into 
plains  of  sand  and  pebbles.  The  riven  all  run  to  the 
Adriatic,  and  are  very  low  during  t^e  summer  montha. 
The  soil  is  not  very  productive,  and  agriculture  ia  in  a 
very  backward  state ;  the  inhabitanta  prefer  the  chase 
and  fishing.  The  province  contains  1104  square  milea^ 
with  a  popuktion  of  340,299  in  1871.  Its  chief  town  ia 
ChietL 

ABSALOM  (B^^iPfVy  father  of  peace),  the  third  son  of 
David,  king  of  Israel  He  was  deemed  the  handsomeat 
man  in  the  kingdonu  His  sister  Tamar  having  been 
violated  by  Amnon,  David'a  eldest  son,  Absalom  caused 
his  servants  to  murder  Amnon  at  a  feast,  to  which  he  had 
invited  all  the  king's  aona.  After  this  deed  he  fled  to  tke 
kingdom  of  his  maternal  grandfather,  where  he  remained 
three  yeara ;  and  it  was  not  till  two  years  after  his  return 
that  he  was  fully  reinstated  in  his  father's  favour.  Absalom 
seems  to  have  been  by  this  time  the  eldest  surviving  son 
of  David,  but  he  was  not  the  destined  heir  of  his  father's 
throne.  The  suspicion  of  this  excited  the  impulsive 
Absalom  to  rebellion.  For  a  tune  the  tide  of  public 
opinion  ran  ao  strong  in  his  favour,  that  David  found  it  ex- 
pedient to  retire  beyond  the  Jordan.  But,  instead  of  adopts 
ing  the  prompt  measures  which  his  sagacious  counsellor 
Ahithophel  advised,  Absalom  loitered  at  Jerusalem  till  a 
large  force  waa  raised  against  him,  and  when  he  took  tibe 
field  his  army  was  completely  routed.  The  battle  waa 
fuu^t  in  the  forest  of  EphxaLn;  and  Abaalonaiy  ow^  in 
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tfio  boughs  tl  a  tree  bjr  the  saperb  liair  in  wiikli  I10  gkiM, 
-VBS  nin  through  tho  body  by  Joabu  The  king'a  gM  for 
his  worthless  son  Tented  itsdf  in  the  tonching  lanmntation 
— **  O  my  son  Absalom,  my  son,  my  son  Absalom  i  would 
God  I  had  died  top  thee,  O  Absalom,  my  son,  my  sonT 

ABSALON,  Archbishop  of  Limd,iB  Denmark,  was  bom 
In  1128,  near  Soroe  in  Zealand,  his  fsmily  name  being 
AzeL  in  1 148  he  went  to  stndy  at  Fsiis,  where  a  college 
for  Dsnes  had  been  established.  He  sfterwsrds  tnTsUed 
eztensiTely  in  different  oonntries;  and  retoming  to  Den- 
mark in  1157,  was  the  year  after  chosen  Bishop  of  Boes- 
kilde  or  Bothschild.  Eloquent,  learned,  endoired  with 
uncommon  physical  strength,  and  possessing  the  confidence 
of  the  king,  Waldemar  L,  known  aa  the  Qrsat,  Absalon 
held  a  position  of  grsat  inflnence  both  in  the  chnroh  and 
state.  In  that  age  warlike  pnrsoits  were  not  deemed  in- 
consistent with  the  clerical  office,  and  Absalon  was  a 
renowned  warrior  by  sea  and  land,  as  well  as  a  aealoos 
ecclesiastic,  his  avowed  principle  being  that  "both  swords, 
the  spiritual  and  the  temporal,  were  entrusted  to  the 
deigy."  To  Ids  exertions  aa  statesman  and  soldier  Wal- 
denur  was  largely  indebted  for  the  independence  and  con- 
solidation of  his  kingdom.  In  1177  he  was  ohossn  by  the 
chapter  Archbishop  of  Lund  and  Primate  of  the  church, 
but  he  declared  himself  unwilling  to  accept  the  appoint- 
ment; and  when  an  attempt  was  made  to  ioBtall  him  by 
force,  he  resisted,  and  appealed  to  Bome.  The  Pope  de- 
cided that  the  choice  of  the  chapter  must  be  respected, 
and  commanded  Absalon  to  accept  the  Primacy  on  pain  of 
excommunication.  He  was  consecrated  accon&ngly  by  the 
papal  legate  Qalandius  in  1178.  He  set  the  Cistercian 
moi^  of  Soroe  the  task  of  preparing  a  history  of  the 
country,  the  most  valuable  result  being  the  Zhnitk 
Ckronide  of  Sazo  Qrammaticus,  who  was  secretary  to 
Absalon  and  his  companion  in  an  expedition  against  the 
Wendieh  pirates.  A  tower  or  castle  which  the  archbishop 
caxuod  to  be  built  as  a  defence  against  these  pirates,  was 
the  commencement  of  the  present  capital,  Copenhagen, 
which  from  this  drcumstance  is  sometimes  known  in  his- 
tory as  Azektadt  The  archbishop  died  in  1201-,  in  the 
monastery  at  Soroe,  and  was  buried  in  the  parish  chuzch, 
where  his  grave  may  still  be  seen. 

ABSCESS,  in  Surgery  (from  abscedOf  to  separate),  a 
collection  of  pus  among  the  tissues  of  the  body,  the  result 
of  inflammation.  Abscesses  are  divided  into  acute  and 
chronic.     See  Sttbokbt. 

ABSINTHE,  a  liqueur  or  aromatiBed  spirit,  prepared  by 
poimding  the  leaves  and  flowering  tops  of  various  species 
of  wormwood,  chiefly  Artemisia  Ahtvnthiiim^  along  with 
angelica  root  {Arehangdica  offlaimUU),  sweet  fli^  root 
{Aeonu  Calamua),  the  leaves  of  dittany  of  Crete  {Origanum 
Dictamnfii)f  star-anise  fruit  {lUicifum  aniMfuffi),  and  other 
aromatics,  and  macerating  these  in  alcohol  After  soaking 
for  about  eight  days  the  compound  is  distilled,  yielding  an 
emerald-cobured  liquor,  to  which  a  proportion  of  an 
easential-oi],  usually  that  of  amse,  is  added.  The  liqueur 
thus  prepared  constitutes  the  genuine  BxtraU  ^Abnnthe 
of  the  French;  but  much  of  an  inferior  quality  ia  made 
with  other  herbs  and  eaaential  oils,  while  the  adulterations 
practised  in  the  manufacture  of  absinthe  are  very  numerous 
and  deleterious.  In  the  adulterated  liqueur  the  green 
eolour  is  usually  produced  by  turmeric  and  indigo^  hSk  the 
presence  of  even  cupric  sulphate  (blue  vitriol)  as  a  colour- 
ing  ingredient  has  been  frequently  detected.  In  com- 
merce two  varieties  of  absinthe  are  recognised  common 
and  Swiss  'absinthe — ^the  latter  of  which  is  prepared  with 
liighly  cuLicentrated  spirit;  and  when  really  of  Swiss  manu- 
facture, IS  of  most  trustworthy  quality  as  regards  the  heibs 
VMd  In  its  prspaiation.  The  chisf  seat  of  the  manufao- 
tom  to  in  the  canton  of  Neofchiitel  in  Switsedand,  although 


absinthe  dIstilMes  an  seattend  geneEaDj  iSbBtaoffmA 
Switierland  and  France.  The  liqueur  ia  ehisfly  onnanmad 
in  Francs,  but  there  is  also  a  considerable  export  trade  to 
the  United  States  of  America.  In  addition  to  the  qusD- 
aty  distilled  for  heme  consumption  in  Fiance^  the  amount 
imported  from  Switierland  in  recent  yean  haa  not  been 
less  than  2,000,000  gaUons  yeariy.  The  introduction  of 
this  beverage  into  general  use  in  France  u  curious.  Dat- 
ing the  Algerian  war  (1844-47)  the  soldiers  were  advised 
to  mix  abonthe  with  their  wine  as  a  febrifuge.  On  their 
return  they  brought  with  them  the  habit  of  drinking  it» 
which  is  now  so  widely  disseminated' in  French  aocietyy 
and  with  such  disastrous  consequences,  that  the  custom  ia 
justly  esteemed  a  grave  national  e?iL  A  French  physioym, 
M.  Legrand,  who  has  studied  the  physiological  effects  of 
absinth  drinking,  distinguishes  two  trains  of  results  accord* 
ing  as  the  victim  indulges  in  violent  excesses  of  <1ritiMng 
or  only  in  continuous  steady  tippUng.  In  the  case  of 
excessive  drinkers  there  is  first  the  feeling  of  exaltation 
peculiar  to  a  state  of  intoxication.  The  increasing  does 
necessary  to  produce  this  state  quickly  deranges  the  diges- 
tive oigans,  and  destroys  the  appetite.  An  unappeaaable 
thirst  takes  possession  of  the  victim,  with  giddiness,  tingling 
in  the  ears,  and  hallucinations  of  si^t  and  hearing,  followed 
by  A  constant  mental  oppression  and  anxiety,  loss  of  biain 
power,  and,  eventually,  idiocy.  The  qrmptoms  in  the 
case  (d  the  tippler  commence  with  muscular  quiverings  and 
decrease  of  physical  strength ;  the  hair  begins  to  drop  off,  the 
face  assumes  a  melancholy  aspect,  and  he  becomes  emsr 
dated,  wrinkled,  and  ssllow.  Lesion  of  the  brain  foUows^ 
horrible  dreams  and  delusions  haunt  the  victim^  and  gradu- 
ally paralysis  overtakea  him  and  lands  him  in  his  giave^ 
It  has  been  denied  by  a  French  authority,  M.  lioreau,  that 
these  symptoms  are  due  to  wormwood  or  any  of  the  essen- 
tial oils  contained  in  absinthe,  and  he  Twaintftinn  that  the 
strong  spirit  and  such  adulterations  as  salts  of  copper  are 
sufficient  to  account  for  the  effects  of  the  liqueur.  There 
is,  however,  no  doubt  that  proportionately  the  consumption 
of  absinthe  is  much  more  deleterious  to  the  human  name 
than  the  drinking  of  brandy  or  other  strong  spirits.  The 
use  of  absinthe  has  been  prohibited  in  both  the  anny  and 
navy  of  France. 

ABSOLUTE  (from  the  Latin  oMverA  having  the 
general  meaning  of  loaamedfrom,  or  wirettncted,  in  which 
sense  it  is  populsrly  used  to  qualify  such  words  as  "mon- 
archy" or  ''power,"  has  been  varioosly  employed  in  philo- 
sophy. Logicians  use  it  to  mark  certain  cbsses  of  wym^ 
Thus  a  term  has  been  called  absolute  in  opposition  to  aUri' 
hutive,  when  it  signifies  something  that  has  or  is  viewed  as 
having  independent  existence ;  most  commonly,  however 
the  opposition  conveyed  ii  to  rekoive.  A  relative  name 
being  taken  as  one  which,  over  and  above  the  object 
which  it  denotes,  implies  in  its  signification  the  existence 
of  another  object^  alM>  deriving  a  denomination  from  the 
same  fact,  which  is  the  ground  of  the  first  name  (Mill), 
aa,  €.g,f  father  and  son,  tiie  non-relative  or  absolute  name 
ia  one  that  has  its  meaning  for  and  in  itself  as  man. 
Thia  distinction  is  a  convenient  one,  although,  as  has  been 
observed,  it  can  hardly  in  perfect  strictness  be  maintained* 
The  S0K»]led  absolute  name,  if  used  with  a  meaning,  does 
always  stand  in  some  relation,  however  variable  or  in- 
definite, and  the  meaning  varies  with  the  relation.  Thus 
man,  which  is  a  word  of  very  different  mesnings,  as,  €,g, 
not  woman,  not  boy,  not  master,  not  brute,  and  so  forth' 
may  be  said  to  have  them  according  to  the  different 
relations  in  which  it  sdmits  of  being  viewed,  or,  as  it  has 
been  otherwise  expressed,  according  to  the  different  notions 
whose  "universe*  it  composes,  along  with  its  different 
oorrektiveSL  From  this  pdnt  of  view  there  is  always  one 
relation  in  which  s  resf  thing  must  stand,  name^,  the 
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relation  to  its  contradictoiy  (as  not  man)  within  the 
oniverse  of  being;  the  cbrrelatives,  under  less  general 
notions,  being  then  generally  expressed  positivelj  as  con- 
traries (woman,  boy,  master,  brute,  and  so  forth,  for  man). 
If  there  is  thus  no  name  or  notion  that  can  strictly  be 
called  absolute,  all  knowledge  may  be  said  to  be  relative, 
or  of  the  relative.  But  the  knowledge  of  an  absolute  has 
also  been  held  impossible,  on  the  ground  that  knowing  is 
itself  a  relation  between  a  subject  and  an  object ;  what  is 
known  only  in  relation  to  a  mind  cannot  be  known  as 
absolute.  This  doctrine,  now  commonly  spoken  of  under 
the  name  of  the  Relativity  of  Knowledge,  may,  indeed,  be 
brought  under  the  former  view,  in  which  subject-object 
marks  the  relation  of  highest  philosophical  significance 
within  the  whole  universe  of  things.  Keeping,  however, 
the  two  views  apart,  we  may  say  with  double  force  that 
of  the  absolute  there  is  no  knowledge, — (1),  because,  to  be 
known,  a  thing  must  be  consciously  dil<criminated  from 
other  things;  and  (2),  because  it  can  be  known  only  in 
relation  with  a  knowing  mind.  Notwithstanding,  there 
have  been  thinkers  from  the  earliest  tj[mes,  who,  in  dif- 
ferent ways,  and  more  or  less  explicitly,  allow  of  no  such 
restriction  upon  knowledge,  or  at  least  consciousness,  but, 
on  the  contrary,  starting  from  a  notion,  by  the  latter 
among  them  called  the  absolute,  which  includes  within  it 
the  opposition  of  subject  and  object,  pass  therefrom  to 
tlie  explanation  of  all  the  phenomena  of  nature  and  of 
mind.  In  earlier  da3rs  the  Eleatics,  Plato,  and  Hotinus, 
in  modem  times  Spinoza,  Leibnitz,  Fichte,  Schelling, 
Hegel,  and  Cousin,  all  have  joined,  under  whatever  dif- 
ferent forms,  in  maintaining  this  view.  Kant,  while 
denying  the  absolute  or  unconditioned  as  an  object  of 
knowledge,  leaves  it  conceivable,  as  an  idea  regulative  of 
the  mind's  intellectual  experience.  It  is  against  any  such 
absolute,  whether  as  real  or  conceivable,  that  Hamilton 
and  Mansel  have  taken  ground,  the  former  in  his  famous 
review  of  Cousin's  philosophy,  reprinted  in  his  DUettssionk, 
the  latter  in  his  Bampton  Lectures  on  The  Limits  of 
Religious  Thought,  basing  their  aiguments  indifferently  on 
the  positions  as  to  the  Belativity  of  Knowledge  indicated 
above.  For  absolute  in  its  more  strictly  metaphysical  use, 
see  Metaphysios.  (o.  a  b.) 

ABSOLUTION,  a  term  used  in  dvil  and  ecclesiastical 
law,  denotes  the  act  of  setting  free  or  acquitting.  In  a 
criminal  process  it  signifies  the  acquittal  of  an  accused 
person  on  the  ground  that  the  evidence  has  either  dis- 
proved or  failed  to  prove  the  chaige  brought  against  him. 
It  is  now  little  used  except  in  Scotch  law,  in  tiie  f  onns 
assoilzie  and  absolvitor.  The  ecclesiastical  usage  of  the 
word  is  essentially  different  from  the  dviL  It  refers  to 
sin  actually  committed,  and  denotes  the  setting  of  a  person 
free  from  its  guHt,  or  hoia  its  penal  consequences,  or  from 
both.  It  is  invariably  connected  with  penitence,  and  some 
form  of  confession,  the  Scripture  authority,  to  which  the 
Roman  CathoHcs,  the  Greek  Church,  and  Protestants 
equally  appeal,  being  found  in  John  zx.  23,  Jalnes  v.  16, 
Ac.  In  the  primitive  church  the  injunction  of  James  was 
literally  obeyed,  and  confession  was  made  before  the 
whole  congregation,  whose  presence  and  concurrence  were 
reckoned  necessary  to  the  validity  of  the  absolution  pro- 
nounced by  the  presbyter.  In  the  4tli  century  the  bishops 
began  to  exercise  the  power  of  absolution  in  their  own 
right,  without  recognising  the  congregations.  In  conse- 
quence of  this  the  practice  of  private  confession  {confessio 
(uarieularis)  wns  wtabUshed,  and  became  more  and  more 
oommon,  until  it  was  rendered  imperative  once  a  year  by 
a  decree  of  the  fourth  Lateran  Oouncil  (1215).  A  dis- 
tinction,  indeed,  was  made  for  a  time  between  peeoata 
vei^ialia,  which  might  be  confessed  to  a  layman,  and 
feeeaia  mortolia,  which  could  only  be  confessed  to  a  priest; 


but  this  was  ultimately  abolished,  and  the  Roman  Canon 
Law  now  stands,  yee  venialia  nee  mortalia  possttmus 
cnnfiteri  saeramenfaliter,  nisi  sacerdoti.  A  change  in  the 
ffim  of  absolution  was  almost  a  logical  sequence  of  the 
change  in  the  nature  of.  the  confession.  At  first  the  priest 
acted  ministerially  as  an  intercessory,  using  the  formula 
absolutionis  precaHva  or  deprecativa,  which  consisted  of  the 
words:  Dominus  absolvat  te — Misereatur  tui  omnipoiens 
Deu$  et  dimittat  Hbi  omnia  peeeata  tua.  This  is  still  the 
only  form  in  the  Greek  Church,  and  it  finds  a  place  in  the 
Roman  Catholic  service,  though  it  is  no  longer  used  in 
the  act  of  absolution.  The  Romish  fonn  was  altered  in 
the  13th  century,  and  the  Council  of  Trent  decreed  the 
use  of  the  formula  absolutiofiis  indieiUiva^  where  the  priest 
acts  judicially,  as  himself  possessed  of  the  power  of  bind- 
ing and  loosing,  and  says,  Ego  absolvo  te.  Where  a  form 
of  absolution  is  iised  in  Protestant  Churches,  it  is  simply 
declarative,  the  state  being  only  indicated,  and  in  no  sense 
or  degree  assumed  to  be  caused  by  the  declaration. 

ABSORPTION,  in  the  animsd  economy,  the  function 
possessed  by  the  absorbent  system  of  vessels  of  taking  up 
nutritive  and  other  fluids.     See  Phybiolooy. 

ABSTEMn,  a  name  formerly  given  to  such  persons  as 
could  not  partake  of  the  cup  of  the  eucharist  on  account 
of  their  natural  aversion  to  wine.  Calvinists  allowed  these 
to  communicate  in  the  species  of  bread  only,  touching 
the  cup  with  their  lip;  which  was  by  the  Lutherans 
deemed  a  profanation.  Among  several  Protestant  sects, 
both  in  Great  Britain  and  America,  ahstemii  on  a  some- 
what different  principle  have  recenUy  appeared.  These 
are  total  abstainers,  who  maintain  that  the  use  of  stimu- 
lants IB  essentially  sinful,  and  allege  that  the  wine  used 
by  Christ  and  his  disciples  at  the  supper  was  uufermented. 
They  accordingly  communicate  in  the  unfermented  ''juice 
of  the  grape."  The  difference  of  opinion  on  this  point 
has  1^  to  a  good  deal  of  controversy  in  many  congrega- 
tions, the  solution  generally  arrived  at  being  to  allow  both 
wine  and  the  pure  juice  of  the  grape  to  be  served  at  the 
communion  table. 

ABSTRACTION,  in  Psychology  and  Logic,  is  a  word 
used  in  several  distinguishable  but  closely  allied  senses. 
First,  in  a  comprehensive  sense,  it  is  often  applied  to  that 
process  by  which  we  fix  the  attention'  upon  one  part  of 
what  is  present  to  the  miud,  to  the  exclusion  of  another 
part;  abstraction  thus  conceived  being  merely  the  nega- 
tive of  Attention  {q.  v.)  In  this  sense  we  are  able  in 
thought  to  abstract  one  object  from  another,  or  an  attribute 
from  an  object,  or  an  attiibute  perceived  by  one  sense 
from  those  perceived  by  other  senses.  Even  in  cases 
when  thoughts  or  images  have  become  inseparably 
associated,  we  possess  something  of  this  power  of  abstiact- 
ing  or  turning  the  attention  upon  one  rather  than  another. 
Secondly,  the  word  is  used,  with  a  more  special  significa- 
tion, to  describe  that  concentration  of  attention  upon  the 
resemblances  of  a  number  of  objects,  which  constitutes 
classification.  And  thirdly,  not  to  mention  other  less 
important  changes  of  meaning,  the  whole  process  of 
generalisation,  by  which  the  mind,  forms  the  notions 
expressed  by  oommon  terms,  is  frequentiy,  through  a 
curious  transposition  of  names;  spoken  of  as  abstraction. 
Especially  when  understood  in  its  less  comprehensive 
connection,  the  process  of  abstraction  possesses  a  peculiar 
interest  To  the  psychologist  it  is  interesting,  because 
there  is  nothing  he  is  more  desirous  to  understand  than 
the  mode  of  formation  and  true  nature  of  what  are  called 
general  notions.  And  fortunately,  with  regard  to  the 
abstractive  process  by  which  these  are  formed,  at  least  in 
its  initial  stages,  there  is  littie  disagreement ;  since  every 
one  describes  it  as  a  process  of  comparison,  by  which  the 
mind  is  enabled  to  consider  the  objects  confusedly  pie- 
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seated  to  H  in  intuition,  to  xeoogniee  end  eltend  ezdniively 
to  their  paints  of  agreement,  end  ao  to  eleaBify  them  in 
acoordanoe  irith  thmr  peroeiTed  reeemUanoee.  Farther, 
this  prooeea  is  admitted  withoat  mnch  dispute  to  belong 
to  the  diseoTBiye  or  elaborative  action  of  the  intelleet; 
although,  perhaps — should  the  Tiew  of  some  modem 
psychologists  be  conect,  that  all  intelligenoe  proceeds  by 
the  establishment  of  reJations  of  likmest  and  unliitneu 
— abetraetion  will  be  better  coneexved  as  ^ns  related  to 
intelligence  in  g^eral  and  typical  of  all  its  processes,  than 
aa  the  action  merely  of  a  special  and  somewhat  indefinite 
facolty.  No  such  harmony,  however,  exists  regarding  the 
nature  of  the  prodtKt  of  abstraction;  for  that  is  the  subject- 
matter  of  Nominalism  and  Bealism,  which  has  produced 
more  controversy,  and  stimulated  to  more  subtle^  of 
thought,  than  any  other  subject  ever  debated  in  philo- 
sophy. The  concept  or  abstract  idea  has  been  represented 
in  a  multitude  of  ways :  sometimes  as  an  idea  possessing 
aa  objective  existence  independent  of  particulaia^  even 
more  real  and  permanent  than  theirs;  sometimes  as  an 
idea  composed  of  all  the  circumstances  in  which  the  par- 
ticulars agree,  and  of  no  others ;  again,  aa  the  idea  of  an 
individual,  retaining  its  individualiiung  qualities,  but  with 
the  aooompenying  knowledge  that  tluse  are  not  the  pro- 
perties of  the  ckuas;  and  yet  again,  as  the  idea  of  a 
miscellaneous  assemblage  of  individuals  belonging  to  a 
dassw  It  iB  still  impossible  to  say  that  the  many-sided 
controversy  is  at  an  end.  The  only  conclusion  generally 
admitted  seems  to  be,  that  tbere  exists  between  the  oon- 
eept  and  the  particular  objecta  of  intuition  some  very 
intimate  relation  of  thought,  ao  that  it  is  necessary,  for  aU 
purpoees  of  reasoning,  that  the  general  and  particular  go 
hand  in  hand,  that  the  idea  of  the  class — ^if  such  eodsts 
— ^be  capable  of  being  applied,  in  eyeiy  completed  act  of 
thought,  to  the  objects  compiiBcd  withm  the  cLub, 

To  the  student  of  ontology,  also,  abstraction  is  of 
special  interest,  since,  according  to  majiy  diatingmshed 
thinkers,  the  recognition  of  abstraction  as  a  powerful  and 
universal  mental  process  la  to  explain  all  ontology  away, 
aud  give  the  ontologLst  his  eternal  quietus.  The  thorough- 
going nominalist  professes  to  discover  in  the  mind  an 
inveterate  tendency  to  abstraction,  and  a  proneness  to 
ascribe  separate  existence  to  abstractions,  amply  sufficient 
to  aooonnt  for  all  those  forms  of  independent  reality  which 
metaphysics  defend,  and  to  exhibit  them  all  in  their  true 
colours  as  fictitious  assumptions.  In  reply,  the  ontologist, 
strengthened  by  the  instinct  of  self-preservation,  conmionly 
eontenda  that  the  analogy  between  general  notions  and 
metaphysical  principles  does  not  hold  good,  and  that  the 
latter  are  always  more  than  simple  abstractions  or  mere 
namea.  Only  after  abstraction  is  understood  can  the 
queetion  be  settled. 

In  like  manner  to  logic,  whether  regarded  as  the  science 
of  the  formal  laws  of  thought,  or,  more  widely,  as  the  science 
of  scientific  methods,  a  true  understanding  of  abstractbn 
is  of  the  greatest  importance.  It  is  important  in  pure 
logic,  because,  as  we  have  seen,  every  act  of  jud^^nent  and 
reasoning  postulates  a  concept  or  concepts,  and  so  pre- 
supposes abstraction.  Abstraction,  determining  the  possi- 
bility alike  of  reason  and  speech,  creates  those  notions 
that  besr  common  names;  it  is  indispensable  to  the 
formation  of  dasses,  great  or  small;  and  just  according  as 
it  ascends,  increasiDg  tfie  extension  and  <iiTwimaliitig  tiie 
intension  of  dassos,  the  horizon  visible  to  reason  and  to 
logio  gradually  recedes  and  widens.  And  to  logic  as  the 
science  of  the  sciences  a  true  doctrine  of  abs^action  is  not 
leaa  necessary ;  because  the  process  of  extendnag  know- 
ledge ie,  in  all  its  devebpments.  essentially  the  same  as 
the  first  mdimentary  effort  to  form  a  concept  and  tlunk  of 
partieabn  aa  membera  of  a  class;  a  ''natural  law,"  at 


least  in  its  solgeetiva  aspect,  is  invariably  an  abetnetion 
made  by  comparing  phenomena— an  abstraction  under 
which  pSienomena  are  classed  in  order  to  the  extension  of 
knowledge,  just  as  under  a  concept  are  grouped  the  par- 
ticulars presented  in  intuition.  As  proof  of  this  identity 
it  is  found  that  the  same  differencea  exist  regarding  the 
oljective  or  subjective  nature  of  the  "natunl  law"  as 
regarding  that  of  the  concept  Some  affirm  that  the  law 
is  brought  ready-made  by  we  mind  and  superinduced  on 
the  facts ;  others,  that  it  is  never  in  any  sense  more  than 
a  mere  xnsntal  conception,  got  by  observing  the  facta; 
while  there  are  yet  others  who  mainfain  it  to  be  such  a  sub- 
jective conception,  but  one  corresponding  at  the  same  time 
to  an  external  relation  which  is  real  though  unknowable. 

ABSUTDUH,  EBDUono  ad,  a  mode  of  demonstrating 
the  truth  of  a  proposition,  by  showing  that  its  contra- 
dictory leads  to  an  absi^dity.  It  is  much  employed  by 
Euclid. 

ABU,  a  celel»ated  mountain  of  Western  India,  between 
5000  and  6000  feet  in  height,  situated  in  24"*  40^  N.  lat, 
and  72"*  48'  K  long.,  witiiin  the  BAjputimi  State  of  Sirohi. 
It  is  celebrated  as  the  site  of  the  most  ancient  Jain  temples 
in  India,  and  attracts  pilgrims  from  all  parts  of  the  country. 
The  Jaina  are  the  modem  Indian  representatives  of  the 
Buddlusts,  and  profess  the  ancient  theistio  doctrines  of  that 
sect^  modified  by  saint  worship  and  incarnations.  The 
elevations  and  platforms  of  the  mountain  are  covered  with 
elaborately  sculptured  shrines,  temples,  and  tombs.  On 
the  top  of*  the  hill  is  a  small  round  platform  containing  a 
cavern,  with  a  block  of  granite^  bearing  the  impression  of 
the  feet  of  D4ti-Bhrign,  an  incarnation  of  Vishnu.  This 
is  the  chief  great  place  of  pilgrimage  for  the  Jain^  Shrawaka^ 
and  "Rft^it^T**^  Glie  two  principal  temples  are  situated  at 
DeulwM,  about  the  middle  of  the  mountain,  and  five  miles 
south-west  of  Qura  Sikrd,  the  highest  summit.  They  ara 
built  of  white  marble,  and  are  pre-eminent  alike  for  their 
beauty  and  as  typical  speomiens  of  Jain  architecture  in 
India.  The  following  description  ]b  condensed  from  Mr 
Fergusson's  ffidory  of  ArckiUeture,  voL  ii  pp.  623  to 
625 : — ^nie  more  modem  of  the  two  was  buut  l^  two 
brothers,  rich  merchants,  between  the  years  119?  and 
1247,  and  for  delicacy  of  carving  and  minute  beauty  at 
detail  stands  ahnoet  unrivalled,  even  in  this  land  of  patient 
and  lavish  labour.  The  otiier  was  built  by  another 
merchant  prince,  BimaI4  Shih,  apparently  about  1032  A.D., 
and  although  simpler  and  bolder  in  style^  is  as  elaborate  aa 
good  taste  would  allow  in  a  purely  architectural  object 
It  is  one  of  the  oldest  as  well  as  one  of  the  most  complete 
examples  of  Jain  architecture  known.  The  principal  ooject 
within  the  temple  is  a  cell  lighted  only  from  the  door,  con- 
taining a  cross-legged  seated  figure  of  the  god  FaremitL 
.The  portico  is  composed  of  f orty-«dght  pillars,  the  whole 
enclosed  iu  an  oblong  court-yard  about  140  feet  by  90 
feet,  surrounded'  by  a  double  colonnade  of  smaller  pillars, 
forming  porticos  to  a  range  of  fifty-five  oeUs,  which  enclose 
it  on  all  sides,  exactiy  as  they  do  in  a  Buddhist  monastery 
(vihdrai  In  this  temple,  however,  each  cell,  instead  of 
bcdng  tne  residence  ot  a  monk,  is  occupied  by  an  image  of 
Pareanith,  and  over  tiie  door,  or  on  the  jamba  of  each,  are 
sculptured  scenes  from  the  Ufe  of  the  deity.  The  whole 
interior  is  macpiificently  ornamented.  The  ^peror  Akber, 
by  a  farman  dated  in  the  month  of  Babi-ul4ul,  in  the 
37th  year  of  his  reign,  corresponding  vrith  1593,  made  a 
grant  of  the  hill  and  temples  of  Abu,  as  well  as  of  the 
other  hiUs  and  places  of  Jam  pilgrimage  in  the  empire,  to 
Harb^ai  Sur,  a  celebrated  preceptor  of  the  Set^barf  sect 
of  the  Jain  religion.  He  also  prohibited  the  slaughter  of 
animsls  at  these  places.  The  f armdn  of  this  enlightened 
monsrch  declared  that  ''it  is  the  rule  of  the  wor^ppers 
oi  CM  to  pamerve  all  reUgiona.* 
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ASU'BEKRi/atlur  of  the  viryin),  was  originally  called 
Abd-el-Caaba  {$ervarU  of  the  temple),  and  receiyed  the  name 
by  whldi  he  is  knovm  historically  in  consequence  of  the 
marriage  of  hia  virgin  daughter  Ayesha  to  Mohammed.  He 
was  bom  at  Mecca  in  the  year  573  ▲.D.,  a  Koreishite  of 
the  tribe  of  Benn-Taim.  Possessed  of  immense  wealth, 
which  he  had  himself  acquired  in  commerce,  and  held  in 
high  esteem  as  a  judge,  an  interpreter  of  dreams,  and  a 
depositary  of  the  traditions  of  his  race,  his  early  accession 
to  Islamism  was  a  fact  of  great  importance.  On  his  con- 
version ho  assumed  the  name  of  Abd-Alla  (aervant  of  God), 
His  own  belief  in  Mohammed  and  his  doctrines  was  so 
thorough  as  to  procure  for  him  the  title  £1  Siddik  {the 
faithful),  and  his  success  in  gaining  converts  was  corro- 
spondingly  great.  In  his  personal  relationship  to  the 
prophet  he  showed  the  deepest  veneration  and  most  un- 
swerving devotion.  When  Mohammed  fled  from  Mecca, 
Abu-Bekr  was  his  sole  companion,  and  shared  both  his 
hardships  and  his  triumphs,  remaining  constantly  with 
him  until  the  day  of  his  death.  During  his  last  illness 
the  prophet  indicated  Abu-Bekr  as  his  successor,  by  desir- 
ing him  to  offer  up  prayer  for  the  peopl&  The  choice 
was  ratified  by  the  chiefs  of  the  army,  and  ultimately  con- 
firmed, though  Ali,  Mohammed's  son-in-law,  disputed  it, 
asserting  his  own  title  to  the  dignity.  After  a  time  Ali 
submitted,  but  the  difference  of  opinion  as  to  his  claims 
gave  rise  to  a  controversy  which  still  divides  the  followers 
of  the  prophet  into  the  rival  factions  of  Sunnites  and 
Shiitea.  Abu-Bekr  had  scarcely  assumed  his  new  position 
under  the  title  Khalifet-Resul-iJlah  {meceseor  of  ^prophet 
of  God),  when  he  was  called  to  suppress  the  revolt  of  the 
tribes  Hecyas  and  Ned^jd,  of  whidi  the  former  rejected 
Islamism,  and  the  latter  refused  to  pay  tribute.  He  en- 
countered formidable  opposition  from  different  quarters, 
but  in  eveiy  case  he  was  successful,  the  severest  struggle 
being  that  with  the  impostor  Mosailima,  who  was  finally 
defeated  by  Ehaled  at  the  battle  of  Akiaba.  Abn-Bekr^s 
seal  for  the  spread  of  the  new  faith  was  as  conspicuous  as 
that  of  its  founder  had  been.  When  the  internal  disorders 
had  been  repressed  and  Arabia  completely  subdued,  he 
directed  hia  generals  to  foreign  conquest  The  Irak  of 
Persia  was  overcome  by  Khaled  in  a  single  campaign,  and 
there  was  also  a  successful  expedition  into  Syria.  After 
the  hard-won  victory  over  Mosailima,  Omar,  fearing  that 
the  sayings  of  ihe  prophet  would  be  entirely  forgotten 
when  those  who  had  listened  to  them  had  all  bcwn  re- 
moved by  death,  induced  Abu-Bekr  to  see  to  their  preserva- 
tion in  a  written  form.  The  record,  when  completed,  was 
deposited  with  Haf  su,  daughter  of  Omar,  and  one  of  the 
wives  of  Mohammed.  It  was  held  in  great  reverence  by  all 
Moslems^  thoxigh  it  did  not  possess  canonical  authority, 
and  furnished  moet^  of  the  materials  out  of  which  the 
Koran,  as  it  now  exists,  was  prepared.  When  the  authori- 
tative version  was  completed,  all  copies  of  HidPsu's  record 
were  destroyed,  in  order  to  prevent  possible  disputes  and 
divisiona  Abu-Bekr  died  on  the  23d  of  August  634, 
having  reigned  as  KhaUf  fully  two  years.  Shoitly  before 
hia  death,  which  one  tradition  ascribes  to  poison,  another 
to  natural  causes,  he  indicated  Omar  as  his  successor,  after 
the  manner  Mohammed  had  observed  in  his  own  case. 

ABULFARAGIUS,  Qbxgok  Abulfabaj  (called  also 
Babhkb&bub,  from  his  Jewish  parentage),  was  bom  at 
Malatia,  in  ixmenia,  in  1226.  His  father  Aaron  was  a 
physician,  and  Abulfaragiua,  after  studying  under  him, 
also  practised  medicine  wita  great  success.  His  command 
of  the  Arabic,  Syriac,  and  Greek  languages,  and  his  know- 
ledge of  philosophy  and  theology,  gained  for  him  a  very 
hi|^  reputation.  In  1244  he  removed  to  Antioch,  and 
shortly  after  to  Tripoli,  where  he  was  oonseerated  Bishop 
of  Quba,  when  only  twenty  years  of  a^    He  was  9abs»- 


quentiy  transferred  to  the  see  of  Aleppo,  and  was  elected 
in  1266  Ifaphrian  or  Primate  of  the  eastern  section  of 
the  Jacobite  Christians.  This  dignity  he  held  till  his 
death,  which  occurred  at  Maragha,  in  Azerbijan,  in  1286. 
Abulfaragiua  wrote  a  huge  number  of  works  on  various 
sul^'ects,  but  his  fame  as  an  author  rests  chiefly  on  his 
Hittory  of  the  World,  from  the  creation  to  his  own 
day.  It  was  written  first  in  Syriae,  and  then,  after  a 
considerable  interval,  an  abridged  version  in  Arabic 
was  published  by  the  author  at  the  reqaest  of  friends. 
The  latter  is  divided  into  ten  sections,  each  of  which  con- 
tained the  accoimt  of  a  separate  dynasty.  The  historic 
value  of  the  work  lies  entirely  in  the  portions  that  treat  of 
eastern  nations,  especially  in  those  relating  to  the  Saracens, 
the  Tartar  Mongols,  and  the  conquests  <3  Qenghis  Khan. 
The  other  sections  are  full  of  mistakes,  arising  partiy  no 
doubt  from  the  author's  compamtive  ignorance  of  classical 
languages.  A  Latin  translation  of  the  Arabic  abridgement 
was  published  by  Dr  Pococke  at  Oxford  in  1663.  A  por- 
tion of  the  original  text^  with  Latin  translation,  edited,  by 
no  means  carefully  or  accurately,  by  Bruns  and  F.  W. 
Eirsch,  appeared  at  Leipeic  in  1788. 

ABUIJ'AZL,  vizier  and  historiographer  of  the  great 
Mongol  emperor,  Akbar,  was  bom  about  the  middle  of 
the  1 6th  century,  the  precise  date  being  uncertain.  His 
career  as  a  minister  of  state,  brilliant  though  it  was,  would 
probably  have  been  by  this  time  f oigotten  but  for  the 
record  he  himself  has  left  of  it  in  his  celebrated  histoiy. 
The  Akbar  Ifameh,  or  Book  of  Akbar,  as  Abulf  azl's  chief 
literary  work  is  called,  oonsists  of  two  parts, — the  first  being 
a  complete  history  of  Akbar's  reign,  and  the  seoon<£ 
entitied  Ayin^-Alian,  or  ImtUutee  of  Akbar,  being  an 
account  of  the  religions  and  political  constitution  and 
administcation  of  the  empire.  The  style  is  singnlarly 
elegant,  and  the  oontents  of  thr  second  part  possess  a 
uniqua  and  lasting  interest  An  excellent  trandation  of 
that  part  by  Mr  Francis  Gladwin  was  pubUshed  in  Cal- 
cutta^ 1783--6.  It  was  reprinted  in  London  very  in- 
aocuiutely,  and  copies  of  the  original  edition  are  now 
exceedingly  rare  and  correspondingly  valuable.  Abulfazl 
died  by  the  hand  of  an  aHaaasin,  while  retnming  from  a 
mission  to  the  Deccan  in  1 602.  Some  writers  say  that  the 
murderer  was  instigated  by  the  hei^&ppaient^  who  had 
become  jealous  of  the  minister's  influenoeu 

ABULFEDA,  Isxaxl  bxv-Au,  Emad-sddzv,  the  cele- 
brated  Arabian  historian  and  geographer,  bom  at  Damaseos 
in  the  year  672  of  the  H^gira  (1273  jld.),  was  direetly 
descended  from  Ayub,  the  father  of  the  emperor  fialadin. 
In  hia  boyhood  he  devoted  himself  to  the  study  of  the 
Koran  and  the  sciences,  but  from  his  twelfth  year  he  was 
almost  constantiy  engaged  in  military  expeditions,  chiefly 
against  the  cm^exa  In  1286  he  was  present  at  the 
assault  of  a  stronghold  of  the  Knights  of  St  Jdbn,  and  he 
took  part  in  the  sieges  of  Tripoli,  Acre,  and  Boum.  In 
1298  the  princedom  of  Hamak  and  other  honours^  origin- 
ally conferred  by  Saladin  upon  Omar,  passed  by  inherit- 
ance to  Abulfeda;  but  the  succession  was  videntiy  dis- 
puted by  his  two  brothers,  and  the  Court  availed  itself  of 
the  opportunity  to  supersede  all  the  three,  and  to  abolish 
the  principality.     The  sultan  Melik-el-Nassir  ultimately 

il310)  restored  the  dignity  to  Abulfeda,  with  additional 
lonours,  as  an  acknowledgment  of  his  military  services 
against  the  Tartars  and  Bilwrs,  the  sultan's  rival  He 
received  an  independent  sovereignty,  with  the  right  of 
coining  money,  Ac,  and  had  the  title  Melik  Mowayyad 
(vietoriovfj^TNiee)  conferred  upon  him.  For  twenty  yean^ 
tiU  his  death  in  October  1331,  he  reigned  in  tranqoillity 
and  splendour,  devoting  himself  to  the  duties  of  govern- 
ment and  to  the  composition  of  the  works  to  which  he  is 
ohiflfly  indebted  lor  his  fame.    He  was  a  munificent  patron 


A  B  U  — A  B  Y 


61 


of  man  of  Istteis,  wlio  lepoind  in  large  numbers  to  hie 
court  Abolfoda's  chief  hutoricel  work  is  An  AbridgemaU 
€/  the  Bittory  of  the  Hyman  Race,  in  the  form  of  ennalB, 
eocteDoing  fnun  the  creation  of  the  worid  to  the  year  1328. 
A  great  part  of  it  is  compiled  from  the  worka  of  previous 
writersy  and  it  is  difficult  to  determine  aecar»tely  what  is 
the  author's  and  what  is  not  Up  to  the  time  of  the  birUi 
of  Mohammed,  the  namtiTe  is  very  succinct;  it  becomes 
more  full  and  vahiahle  the  nearer  the  historian  approaches 
his  own  day:  It  is  the  only  sonxoe  of  information  on 
many  facts  connected  with  the  Saracen  smpire,  and  alto- 
gether is  by  far  the  most  important  Arabian  history  we 
now  possess.  Yaiious  transbtions  of  parts  of  it  eztst, 
the  earUest  being  a  Latin  rendering  of  the  section  relating 
to  the  Arabian  conquests  in  Sicily,  by  Dobelius,  Arabic 
professor  at  Palermo,  in  1610.  This  is  preserved  in 
Muiatori's  Sdrum  ItaUearum  Seriptorei,  toL  i.  The  his- 
tory from  the  time  of  Mohammed  was  published  with  a 
Lctin  translation  by  Reiske,  under  the  title  AnnaU9  Mo*- 
lemki  (5  vols.,  Copenhagen,  1789-94),  and  a  similar 
edition  of  the  earlier  part  was  published  by  Fleischer  at 
Leipsic  in  1831,  under  the  title  AM/eda  ffittoria  Anie- 
Idttmitica,  His  Geography  i^  chiefly  valuable  in  the  his- 
torical and  descriptive  parts  relating  to  the  Moslem  empire. 
¥Yom  his  necessarily  imperfect  acquaintance  with  astro- 
nomy, his  notation  of  latitude  and  longitude,  though  fuller 
than  that  of  any  geographer  who  preceded  him,  can  in  no 
case  be  depended  on,  and  many  of  the  places  whose  posi- 
tiim  he  gives  with  tiie  utmost  apparent  precision  cannot 
be  now  identified.  A  complete  edition  was  published  l^ 
MM.  Beinaud  and  De  Slane  at  Biris  in  1840;  and  Beinaud 
published  a  French  translation,  with  notes  and  illustrations, 
in  184&  MSS.  of  both  Abulfeda's  great  wo^  are  pre- 
served in  the  Bodleian  Library  and  in  tiie  National 
Libraiy  of  France. 

ABULGHAZI-BAHADUB  {1605-1663),  a  khan  of 
EhxvB,  of  the  race  of  QenghiB-Enan,  who,  after  abdicating 
in  favour  of  his  son,  employed  his  leisure  in  writing  a 
history  of  the  Mongols  and  Tartars.  He  produced  a 
valuable  work,  which  has  been  translated  into  Q^man, 
French,  and  Bussian. 

ABTJNA,  the  title  given  to  the  aithbishop  or  metropoli- 
tan of  Abyssinia. 

ABUSHEHB.    See  BcreHiBx. 

ABU-SIMBEL,  or  IpaAMBUL,  ths  ancient  AhoocU  or 
AbimtU^  a  place  in  Nnbi%  on  the  left  bank  of  the  Nile, 


about  60  miles  S.W.  of  Derr,  remailLabIa  for  its  anefani 
Egyptian  temples  and  oolosnl  figures  hewn  out  of  the 
soUd  rock.    For 'a  dsBcription  of  ti^ese  see  Nubia. 

ABU-TEMAN,  one  of  the  most  highly  esteemed  of 
Arabian  poets,  was  bom  at  Djaoem  in  the  year  190  of  the 
Hegjra  (806  a.d.)  Li  the  littie  that  is  told  of  his  life  it 
is  difficult  to  distinguish  between  truth  and  fable.  He 
seems  to  have  lived  in  E^mpt  in  his  youth,  and  to  havo 
been  engaged  in  servile  employment,  but  his  rare  poetie 
talent  speedily  raised  him  to  a  distinguished  position  at 
the  court  of  the  caliphs  of  Bagdad.  Arabian  historians 
assert  that  a  single  poem  freqnenUy  gained  for  him  many 
thotisand  pieces  of  gold,  and  the  rate  at  which  his  con- 
temporaries estimated  his  genius  may  be  understood  from 
the  saying,  that  "  no  one  could  ever  die  whoee  name  had 
been  praised  in  the  verses  of  Abn-Teman.'*  Besidee 
writing  original  poetry,  he  made  three  collections  of  select 
pieces  from  the  poetry  of  the  East,  of  the  modt  important 
of  which,  called  Manuua,  Sir  William  Jones  speaks  highly. 
Professor  Carlyle  quoted  this  collection  largely  in  his  Sped- 
nuni  of  Arabic  Fodry  (1796).  An  edition  of  the  text, 
with  Latin  translation,  was  published  by  Freytag  at 
Bonn  ^1828-51),  and  a  meritorious  translation  in  Qennan 
verse  Dy  Buckert  appeared  in  1846.  Abu-Teman  died 
845  A.D. 

AB7D0S  (1.),  in  AwAeni  Geography,  a  city  of  Mysia 
in  Asia  Minor,  situated  on  the  Hellespont,  which  is  hen 
scarcely  a  mile  broad.  It  probably  was  originally  a 
Thradan  town,  but  was  afterwards  colonised  by  Milesians. 
Nearly  opposite,  on  the  European  side,  of  the  HellespoDt, 
stood  Sestos;  and  it  was  here  that  Xerxes  crossed  the 
strait  on  his  celebrated  bridge  of  boats'when  he  invaded 
Greece.  Abydos  was  celebrated  for  the  vigorous  resistance 
it  made,  when  besieged  by  Philip  H  of  Maoedon;  and  is 
famed  in  ktory  for  tiie  loves  of  Hero  and  Leander.  The 
old  eastie  of  the  Dardanelles,  built  by  the  TorkSi  lies  a 
little  southward  of  Sestos  and  Abydos. 

ABTD0S.(3.),  in  Ancient  Geography,  a  town  of  Upper 
a  little  to  the  west  of  the  Nile,  between  Ftolemais 
andl)iospoliB  Bsdrva,  famous  for  the  palace  of  Memnon  and 
the  temple  of  Osiris.  BemainS  of  these  two  edifices  are 
still  in  existencft.  In  the  temple  of  Osiris  Mr  Bankee 
disoovared  in  1818  the  tablet  of  Abydoe,  containing  a 
double  aeries  of  tweoty«z  shields  of  the  predecessors  of 
Barneses  the  Great    lUs  taUet  is  now  deposited  in  the 
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ABTSSmiA  is  an  extensive  country  of  Eastern  Africa, 
the  limits  of  which  are  not  well  defined,  and  authorities 
an  by  no  means  agreed  respecting  them.  It  may,  however, 
bei^;arded  as  lyin^  between  T  30^  and  15°  40^  N.  kt,and 
35*  and  40'*  30'  R  long.,  having,  N.  and  N.W.,  Nubia;R, 
tiie  temtoryof  the  Danakils;  S.,the  country  of  the  Gallas; 
and  v.,  the  r^ons  of  the  Upper  Nila»  It  has  an  area  of 


1  Itb  naa^to  faidadein  Al7«rfiil4tlie  itat  oomitry  w 
ft  askl  tba  Bed  Sea,  tad  to  xq^  ths  latfetf  M  f onnuig  itt  boondarr  on 
the  cut  This,  howerer^ia  not  atiiotiyooiTeet  AbTaainia  proper  ooib- 
ptiHs  oBily  tlw  niMmtaSnodB  portion  of  thU  tenitory,  tke  low  lyisff  por- 
tioB  being  iahaMted  1>y  dbtinet  and  hottQe  tribea,  and  daixned^^ 
Yicmm  of  ^grpt  aa  part  of  hia  dominiooa.  The  low  ooontrr  ia  twt 
Tiiib8e]lliy,ibe  eoO  dxy^and  arid,  and  with  few  esoepttooa  vnealtivatedL 
vfaeraag^  hlg^ilaiida  ire  geaeraUj  laluhrioaa,  well  waterad,  and  in 
Jiuuj  parte  vaiy  fertile.  Thia  arid  track  of  coontzyia  only  a  few  nilea 
1«o«d  at  Ifaaaowah,  in  the  north,  bat  wldena  oat  to  200  or  800  milea  at 
Tiyonah,  in  the  aontfa.  It  ia,  in  a  gnat  meeann,  owing  to  AbyialnU 
hcfaig  tins  ODt  off  ftoffl  intereonrea  with  the  dfiliaed  wtnld  br^b  in- 
hocpHaUe  region,  whieh  haa  for  thxee  oentoiiai  been  in  tin  fc—je  of 
'",  tfaatttiaatpraaenteoflgaBnkinjgnqiMoeaBdbaibsikia. 


about  200,000  square  mflei^  and  a  popu]atio&  of  bom. 
3,000,000  to  4,000,000. 

The  name  Abjssinia,  or  more  properly  HabeHiinis,  is 
deriyed  from  the  Aiabio  word  Habetck,  which  signifies 
mixture  or  confusion,  and  was  applied  to  this  oonntiy  \fj 
the  Arabs  on  account  of  the  mixed  character  of  the  people. 
This  was  subsequently  Latinised  by  the  Portuguese  into 
AhoMgid  and  Ahofemoi^  and  hence  the  present  namei  The 
Abyssinians  call  themselves  Itiopyavan,  and  their  country 
Itiopiaf  or  Mcaighetia  lUopia,  the  kingdom  of  Ethiopia. 

The  oountiyof  Abyssbia  rises  rather  abruptly  from  the 
low  arid  distiiot  on  the  borden  of  the  Bed  Sea  in  lofty 
ranges  of  monntsdns,  and  slopes  away  more  eradually  te 
the  westward,  when  the  tribntazies  of  the  Nile  haye  framed 
numerous  deq>  yalleys.  It  consista  for  the  most  part  of 
extensive  and  elevated  tabile4and8,  with  mountain  langsi 
wrtwidihg  indifferent  directions^  and  intenected  bynameroof 
▼aUeya.  The  tabMands  are  genenlly  fiom  6000  to  9000 
feetp  above  the  level  of  the  se%  bat  in  the  sooth  there  are 
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some  of  oonalderaUe  extent,  wliich  attain  a  heiglit  of  mora 
tiian  10,000  feet  The  mountains  in  varioiu  parts  of  the 
country  xise  to  12,000  and  13,000  feet  aboye  the  sea,  and 
some  of  the  peaks  of  Samen  are  said  to  reach  to  15,000 
feet,  and  to  be  always  covered  with  enow.  The  average 
height  of  the  range  which  divides  the  streams  flowing  to 
the  east  from  those  that  flow  westward  is  about  8000  feet, 
rising  to- 10,000  or  11,000  in  the  south,  and  sinldng  in  the 
north.  The  whole  countty  presents  the  appearance  of 
having  been  broken  up  and  tossed  about  in  a  remarkable 
manner,  the  mountains  awmming  wild  and  fantastic  forms, 
with  sides  frequently  abrupt  and  precipitous,  and  only 
accessible  by  very  difficult  passes.'  The  Samen  range  of 
mountains  are  the  highest  in  Abyssinia,  and  together  with 
the  Lamahnon  and  Lasta  mountains  form  a  long  but  not 
continuous  chain,  running  from  north  to  south. 


CDcetch  Chart  of  Abyssinia. 

The  prindpel  livers  of  Abyssinia,  are  tributaries  of  the 
Nile.  The  western  portion  of  the  country  may  be  divided 
into  three  regions,  drained  respectively  1^  the  Mareb,  the 
Atbara,  and  uie  A^  The  most  northern  of  these  rivers 
is  the  Mareb,  which  rises  in  the  mountains  of  Taranta, 
flows  first  south,  then  west,  and  afterwards  turns  to  the 
north,  where  it  is  at  lei^th,  after  a  course  of  upwards  of 
500  miles,  lost  in  the  sand,  but  in  the  rainy  season  it  falls 
into  the  Atbara.  The  Atbara,  or  Takazza,  rises  in  the 
mountains  of  Lasta,  and  flowing  first  north^  then  west,  and 
again  turning  to  the  north,  at  length  falls  into  the  Nile, 
after  a  course  of  about  800  miles.  The  Abai,  Bahr-el-Azrek 
or  Blue  River,  the  eastern  branch  of  the  Nile,  and  considered 
by  Bruce  to  be  the  main  stream  of  that  river,  rises  from 
two  mountains  near  Qeesh,  ia  lat  10^  59'  25^  N.,  long. 
36"*  55'  30*  R,  about  10,000  feet  above  the  level  of  the 
sea.  It  fiows  first  north  to  the  Lake  of  Dembea  or  Tsana, 
then  takes  a  long  semicircular  sweep  round  the  provioce  of 
Go(][jam,  and  afterwards  fiows  northward  to  about  the  15th 
degree  of  N.  latj  where  it  unites  with  the  Bahrel-Abiad, 
w^^  has  now  been  ascertained  to  be  the  true  Nile.  The 
Hawash,  the  principal  river  of  eastern  Abyssinia,  jises  about 
lat  9""  Z(y  N.,long:  38^  EL,  and,  flowing  in  a  north-easterly 
diveGtion  toiwards  the  Bad  Sea,  is  lost  in  Lake  Aussa^  lat. 


ll*25'N.,long:41''4CR  The  principal  lake  of  Abysdnk 
is  the  Dembea,  which  lies  between  IV  30'  and  12''  30^  N. 
lat,  and  37^  and  37""  35'  K  long.,  being  about  60  miles  in 
length  by  40  in  width,  and  containing  a  number  of  small 
islands.  It  ia  fed  by  numerous  small  streams.'  The  lake 
of  Ashangi,  in  lat  12''  35'  N.,  long.  39""  40'  K,  is  about  4 
miles  long  by  3  broad,  and  upwards  of  8000  feet  above  tho 
sea. 

The  fundamental  rocks  of  Tigr^  and  probably  of  all 
Abyssinia,  axe  metamorphia  They  compose  the  mass  of 
the  table-land,  and  wh£e  Hiey  occupy  no  inconsiderable 
portion  of  its  surf  ace,  thc^  are  exposed,  in  Tigrd  at  least,  ia 
eveiy  deep  valley.  The  metamorpMcs  vary  greatly  in 
mineral  character,  "every  intermediate  grade  bemg  found 
between  the  most  coarsely  crystalline  granite  and  a  slaty 
rock  so  little  altered  that  the  lines  of  the  original  bedding 
are  still  apparent  Perhaps  the  most  prevalent  form  of 
rock  is  a  raOier  flnely  aystaUine  gneiss.  Hornblende-schist 
and  micarschist  are  met  with,  but  neither  of  the  minerals 
from  which  they  are  named  appears  to  be  so  abundant  ss 
in  some  metamorphic  tracts.  On  the  other  hand,  a  compact 
f  elspathic  rock,  approaching  f  elsite  in  composition,  is  pre- 
vai^t  in  pboes,  as  in  the  Sum  defile,  between  Komayli 
and  Senaf4"  There  are  a  few  exceptions,  but  as  a  general 
rule  it  may  be  asserted  that  in  the  neighbourhood  of  tho 
route  followed  by  the  British  army,  so  much  of  the  country 
as  is  more  than  8000  feet  above  the  sea  consists  of  bedded 
traps,  and  this  is  probably  the  case  in  general  over  Abys- 
sinia. ''Between  the  traps  and  the  metamorphics  a 
series  of  sandstones  and  limestones  intervene,  one  group  of 
the  former  underlying  the  latter.  The  limestone  alone  is 
fossiliferous,  and  is  of  Jurassic  age."  "  On  the  route  to 
Magdala  volcanic  rocks  were  first  met  with  at  Senaf  ^  where 
several  hills  consist  of  trachyte,  passing  into  claystone  and 
basalt  T^p  hills,  chiefly  of  trachyte,  are  dotted  over  the 
country  to  liie  southward  as  far  as  Fokada,  a  distance  of 
nearly  30  miles.  Here  a  great  range  of  bedded  traps  com- 
mences, and  extends  fot  about  25  miles  to  the  sou^  pass- 
ing to  the  west  of  Adigerat"  At  Meshek,  two  marches 
south  of  Antalo,  ''the  route  entered  high  ranges  entirely 
composed  of  trap;  and  thence  no  other  rocks  were  seen  ss 
far  as  Magdala."  "  The  trappean  rocks  belong  to  two  dis- 
tinct and  unconformable  groups.  The  lower  ef  these  is 
much  inclined,  while  the  higher  rests  on  its  nptumed  and 
denuded  edges."  Denudation  has  evidently  b^n  going  on 
to  a  great  extent  in  this  countty.  One  of  its  most  striking 
features  are  the  deep  ravines  which  have  been  worked  out 
by  the  action  of  the  streams,  sometimes  to  the  depth  of 
3000  or  4000  feet  "  How  much  of  the  Abyssinian  high- 
Itmds  has  been  removed  by  these  great  torrents,  and  spread 
as  an  alluvial  deposit  over  tiie  basin  of  the  Nile!"  "Probably 
over  the  whole  of  northern  Abyssinia  there  existed  at  least 
4000  feet  of  bedded  traps,  of  whidh  now  only  a  few  vestiges 
remain." — W.  T,  Blanford, 

Abyssinia  is  said  to  eigoy  "probably  as  salubrious  a 
climate  as  any  country  on  the  face  of  the  globe." — 
F<Krkyn$.  The  heat  is  by  no  means  oppressive,  a  fine 
light  air  counteracting  the  power  of  the  sun;  and  during 
the  rainy  season,  the  sky  being  cloudy,  the  weather  is 
always  agreeable  and  cool,^  while  the  rain  itself  is  not  very 
aevexe.  In  certain  of  the  low  valleys,  however,  malarious 
influences  prevail  before  and  after  the  rainy  season,  and 
bring  on  dangerous  fevers.  On  the  higher  parts  the  cold 
is  sometimes  intense,  particularly  at  night  The  natural 
division  of  the  seasons  is  into  a  cold,  a  hot,  and  a  rainy 
season.  The  coUL  season  may  be  said  to  extend  from 
October  to  February,  the  hot  from  the  beginning  of  March 
to  the  middle  of  June,  and  the  wet  or  monsoon  period  from 
this  time  to  the  end  <^  September.  The  rainy  season  is  of 
importaaoe^not  onlyin  equalising  the  temperature, inoeaan^ 
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CtM  tatiHty,  and  keeping  up  tha  vater  supply  of  the  oountty, 
bat,  as  Sir  S.  Baker  has  shown,  it  plays  a  most  important 
part  in  the  annual  overflow  of  Uie  Nile. 

On  the  summits  and  slopes  of  the  highest  mountains 
tha  vegetation  is  of  a  thoroughly  temperate  and  even 
English  chanicter ;  the  plateaux  have  a  flora  of  the  same 
character;  while  on  the  lower  slopes  of  the  hills  and  in  the 
ravines  occur  many  trees  and  shrubs  of  warmer  climes. 
"  The  general  appearance  of  the  plateaux  and  plains  is  that 
of  a  comparatively  bare  country,  with  trees  and  bushes 
tninly  scattered  over  it,  and  clumps  and  groves  only  occur- 
ring ronnd  villages  and  churches.  But  the  glens  and  ravines 
in  the  plateau  sides,  each  with  its  little  bright  spring,  are 
often  thickly  wooded,  and  ofier  a  delicious  oontrast  to  the 
open  country.'' — Mark/tam.  This  refers  more  particularly 
to  the  northern  portion  of  the  country,  that  drained  by  the 
Mareb;  the  central  and  southern  parts  are  much  more  fertile 
and  productive.  Here  the  fertility  is  so  great  that  in  some 
parts  three  crops  are  raised  annually.  Agriculture  receives 
considerable  attention,  and  large  quantities  of  maise,  wheat, 
barley,  peas,  beans,  Ac,  are  grown.  Very  extensively 
cultivated  is  tef  {Foa  abyatiniea),  a  herbaceous  plant  with 
grains  not  larger  than  the  head  of  a  pin,  of  whidi  is  made 
the  bread  in  general  use  throughout  l^e  country.  The  low 
grounds  produce  also  a  kind  of  com  called  tocustOy  of 
which  a  black  bread  is  made,  which  constitutes  the  food  of 
the  lower  dasses.  Coffee  grows  wild  on  the  western 
mountains,  and  the  vine  and  sugar-cane  are  cultivated  in 
favourable  localities.  Cotton  is  also  grown  to  a  consider- 
able extent.  Among  the  fruit-trees  are  the  date,  orange, 
lemon,  pomegranate,  and  banana.  Myrrh,  balsam,  and 
va.rioQ8  kinds  of  valuable  medicinal  plants  are  conmion. 

Most  of  the  domestic  animals  of  Europe  are  found  here. 
The  cattle  are  in  general  small,  and  the  oxen  belong  to  the 
humped  race.  The  famous  Qalla  oxen  have  horns  some- 
times four  feet  long.  The  sheep  belong  to  the  short  and 
fat-tailed  race,  and  are  covered  with  wool  Qoats  are  very 
common,  and  have  sometimes  horns  two  feet  in  length. 
The  horses  are  strong  and  active.  Of  wild  animals  the 
spotted  hysena  is  among  the  most  numerous,  as  well  as  the 
fiercest  and  most  destructive,  not  only  roaming  in  immense 
numbers  over  the  country,  but  frequentiy  entering  the 
towns,  and  even  the  houses  of  the  inhabitants.  The 
elephant  and  rhinoceros  are  numerous  in  the  low  grounds. 
The  Abyssinian  rhinoceros  has  two  horns ;  its  skin,  which 
has  no  folds,  is  used  for  shields,  and  for  lining  drinking 
vessels,  being  regarded  as  an  antidote  to  poisonT  Crocodiles 
and  hippopotami  are  plentiful  in  the  rivers;  lions^  panthers,- 
and  leopaiiiB  are  seen  occasionally,  and  buffidoes  frequently. 
Among  other  animals  may  be  mentioned  as  common  variM>us 
species  of  antelopes,  wild  swine,  monkeys,  hares,  squirrels, 
several  species  of  hyrax,  jackals,  &a 

The  birds  of  Abyssinia  are  very  numerous,  and  many  of 
them  remarkable -for  the  beauty  of  their  plumage.  Great 
numbers  of  eagles,  vultures,  hawks,  and  otSier  binls  of  prey 
are  met  with;  and  partridges,  snipes,  pigeons,  parrots, 
thmabes,  and  swallows  are  very  plentiful  Among  insects 
the  most  numerous  and  useful  is  the  bee,  honey  everywhere 
constituting  an  important  part  of  the  food  of  the  inhabi- 
tants, and  several  of  the  provinces  paying  a  large  proportion 
of  their  tribute  in  this  articlei  01  an  opposite  c^Jass  is  the 
locust,  the  ravages  of  which  here,  as  in  other  parts  of 
Korthem  Africa,  are  terriblei  Serpents  aoe  not  numerous, 
but  several  species  are  poisonous. 

The  inhabitants  of  Abyssinia  form  a  number  ti  different 
tribes,  and  evidentiy  belong  to  several  distinct  races.  The 
m^ority  are  of  the  Caucasian  race,  and  are  in  general  well- 
formed  and  handsome,  with  stra^lht  and  regdar  features, 
Hvely  ^yes,  hair  long  and  straight  or  somewhat  curled,  and 
coJoor  dsrkfe^y^  approadung  to  Uack:.    Blippell  regards 


them  as  identical  in  features  with  the  Bedomn  Arabs.  The 
tribes  inhabiting  Tigr^  Amhara,  Agow,  dec,  belong  to  this 
race.  The  Qalk  race,  who  came  originally  from  the  south, 
have  now  overrun  the  greater  part  of  the  country,  consti> 
tuting  a  large  portion  of  the  soldiery,  and,  indeed,  there  are 
few  <3  the  chiefs  who  have  not  an  intermixture  of  Ghdla 
blood  in  their  veins.  They  are  fierce  and  turbulent  in 
character,  and  addicted  to  cruelty.  Many  of  them  are  still 
idolaters,  but  most  of  them  have  now  adopted  the  Moham* 
medan  faith,  and  not  a  few  of  them  the  Christianity  of  the 
Abyssinians.  They  are  generally  largo  and  well-built,  of  a 
brown  complexion,  with  regular  features,  small  deeply-sunk 
but  very  bright  eyes,  and  long  black  hair.  A  race  of  Jews, 
known  by  tiie  name  of  Fabshai,  inhabit  the  district  of 
SameiL  They  affirm  that  their  forefathen  came  into  the 
country  in  the  days  of  Behoboam,  but  it  seems  more 
probable  that  they  arrived  about  the  time  of  the  destruction 
of  Jerusalem.  fVom  the  10th  century  they  ei^joyed  theii 
own  constitutional  rights,  and  were  subject  to  their  own 
kings,  who,  they  pretend,  were  descended  from  King  David, 
unl3l  the  year  1800,  when  the  royal  race  became  extinct, 
and  they  tiien  became  subject  to  Tigr6. 

The  prevailing  religion  of  Abyssinia  k  a  very  corrupted 
form  of  Christianity.  This  is  professed  by  the  majority  of 
the  people,  as  well  as  by  the  reigning  princes*  of  the  different 
states.  There  are  also  scattered  over  the  country  many 
Mohaounedans,  and  some  Falashas  or  Jews.  Christianity 
was  introduced  into  this  country  about  the  year  330,  but 
since  that  time  it  has  been  so  corrupted  by  errors  of  various 
kinds  as  to  have  become  littie  more  than  a  dead  formality 
mixed  up  with  much  supentition  and  Judaism.  Feasts 
and  fast-days  are  very  frequent  and  baptism  and  the  Lord's 
supper  are  dispensed  after  the  manner  of  the  Qreek  Church. 
The  children  are  circumcised,  and  the  Mosaic  command* 
monts  with  respect  to  food  and  purification  are  observed. 
The  eating  of  animals  which  do  not  chey  the  cud  and  which 
have  not  dovon  hoofs  is  prohibited.  The  ecclesiastical  body 
is  very  numerous,  consisting  of  priests  of  various  kinds, 
with  monks  and  nuns,  and  is  looked  upon  with  great  awe 
and  reverence.  If  a  priest  be  married  previous  to  his 
ordination,  he  is  allowed  to  remain  so ;  but  no  one  can 
marry  after  having  entered  the  priesthood.  The  primate 
or  chief  bishop  is  called  Abuna  {ie,,  our  father),  and  is 
nominated  by  the  patriarch  of  Cairo,  whom  they  acknow- 
ledge as  their  spiritual  father.  The  churches  are  rude 
edifices,  chiefly  of  a  dreulaT  form,  with  thatched  roofs,  tho 
interior  being  divided  into  three  compartments, — an  outei 
one  for  the  laity,  one  within  for  the  priests,  and  in  the 
centre  the  Holy  of  Holies,  exactiy  after  the  maimer  of  a 
Jewish  templei  The  worship  consists  merely  in  reading 
passages  of  Scripture  and  dispensing  the  lord's  supper, 
without  any  preaching.  Like  the  Qreek  Church,  they  have 
no  images  of  any  kind  in  their  places  of  worship,  but  paint- 
ings of  the  saints  are  very  common— -their  faces  always  in 
full,  whatever  may  be  the  position  of  their  bodies.  They 
have  iimumerable  saints,  but  above  all  is  the  Virgin,  whom 
they  regard  as  queen  of  heaven  and  earth,  and  the  great 
intercessor  for  the  sins  of  mankind.  Their  reverence  for  a 
saint  is  often  greater  than  for  the  Almighty,  and  a  man 
who  would  not  hesitate  to  invoke  the  name  o£  his  Maker  in 
witness  to  a  falsehood  may  decline  so  to  use  the  name  of 
St  Michael  or  St  George.  Legends  of  saints  and  works  of 
religious  controversy  form  almost  their  entire  literaturei 
"At  present,"  says  Bishop  Gobat,  "the  Christians  of 
Abyssinia  are  divided  into  three  parties,  so  inimical  to  each 
other  that  they  curse  one  another,  and  will  no  longer  par- 
take of  the  sacrament  together.  It  is  one  single  point  of 
theology  that  disunites  them — the  unceasing  dispute  con- 
cerning the  unction  of  Jesus  Christ" 

In  manners  the  Abyssinians  are  lude  and  barbarous^ 
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Engaged  lui  they  axe  in  eontiiraal  van»  and  acciutamed 
to  bloodflhedy  Luman  life  is  little  regarded  among  them. 
Mnrdera  anjl  executions  are  frequent^  and  yet  croeltj  la 
said  not  to  be  a  marked  featore  of  their  character;  and  in 
war  they  seldom  kill  their  prisoners.  When  one  is  con- 
Ticted  of  murder,  he  is  handed  over  to  the  relatiTes  of  the 
deceased,  who  may  either  put  him  to  death  or  accept  a 
ransom.  When  the  murdered  person  has  no  relatiyes,  the 
priests  take  npon  themselves  die  office  of  avengeis.  The 
Abyssinians  are  irritable,  bat  easily  appeased ;  and  are  a 
gay  people,  fond  of  festive  indulgences.  On  eveiy  festive 
occasion,  as  a  saint's  day,  birth,  marriage,  Aa,  it  is 
customary  for  a  rich  man  to  collect  his  fiiends  and  neigh- 
bours, and  kill  a  cow  and  one  or  two  sheep.  The  principal 
parts  of  the  cow  are  eaten  raw  while  yet  warm  and  quiver- 
ing, the  remainder  being  cut  into  smiUl  pieces,  and  cooked 
with  the  favourite  sauce  of  butter  and  red  pepper  paste. 
The  raw  meat  in  this  way  is  considered  to  be  veiy  superior 
in  taste  and  much  tenderer  than  when  cold.  ''I  can 
readily  believe,"  says  Mr  Parkyns,"  that  raw  meat  would  be 
preferred  to  cooked  meat  by  a  man  who  from  childhood 
had  been  accustomed  to  it"  The  statement  by  Bruce 
respecting  the  cutting  of  steaks  from  a  live  cow  has  fre- 
quently been  called  in  question,  but  there  can  be  no  doubt 
tiiat  Bruce  actually  saw  what  he  narrates,  though  it  would 
appear  to  have  been  a  very  exceptional  case.  Mr  Farkyns 
was  told  by  a  soldier, ''  that  such  a  practice  was  not  un- 
common among  the  Qallas,  and  even  occasionally  occurred 
among  themselves,  when,  as  in  the  case  Bruce  relates,  a  cow 
had  been  stolen  or  taken  in  foray."  The  principal  drinks 
are  nUse^  a  kind  of  mead,  and  bousa,  a  sort  of  beer  made 
from  fermented  cakes.  Their  dress  consiBts  of  a  large 
folding  mantie  and  close-fitting  drawers ;  and  their  houses 
are  very  rude  structures  of  a  conical  form,  covered  with 
thatcL  Marriage  is  a  very  slight  connection  among  them, 
dlBsolvable  at  any  time  by  either  of  the  parties ;  and  poly- 
gamy is  by  no  means  uncommon.  Hence  there  Ib  little 
famUy  affection,  and  what  exists  is  only  among  children  of 
the  same  father  and  mother.  CSiildren  of  the  same  father, 
but  of  different  mothers,  are  said  to  be  "  always  enemies  to 
each  other." — Gobat 

Abyssinia  is  one  of  the  most  ancient  monarchies  in  the 
world,  and  has  been  governed  from  time  immemorial  by  an 
emperor.  For  many  years^  however,  until  the  accession  of 
the  late  Emperor  Theodore,  he  had  been  a  mere  puppet  in 
the  hands  of  one  or  other  of  his  chiefs.  Each  chief  is 
entire  master  of  all  sources  of  revenue  within  his  territory, 
and  has  practically  full  power  of  life  and  death.  His  sub- 
jection consists  in  an  obligation  to  send  from  time  to  time 
presents  to  his  superior,  and  to  follow  him  to  war  with  as 
Luge  a  force  as  he  can  muster.  For  several  generations 
the  emperor  had  been  little  better  than  a  prisoner  in  his 
palace  at  Qondar,  his  sole  revenue  consisting  of  a  small 
stipend  and  the  toUs  of  the  weekly  markets  of  that  city, 
the  real  power  being  in  the  hands  of  the  ras  or  visier  of 
the  empire,  who  was  always  the  most  powerful  chief  for  the 
time.  If  at  any  time  a  chief  '*  has  found  himself  strong 
enough  to  march  upon  the  capital,  he  has  done  so,  placed 
npon  the  throne  another  puppet  emperor,  and  been  by  him 
appointed  ras  or  virier,  till  a  rival  stronger  than  himself 
could  turn  him  out  and  take  his  place." — JDr  Beke. 

The  three  principal  provinces  d  Abyssinia  are  Tigr^  in 
the  north,  Amhara  (in  which  Gbndar  the  capital  is  situated) 
in  the  centre,  and  Shoa  in  the  south.  The  gjovemors  of 
these  have  all  at  different  times  assumed  the  title  of  Ras. 
Three  other  provinces  of  some  importance  are  Lasta  and 
Woag,  whose  capital^  Sokota ;  Qocyam,  to  the  south  of 
Lake  Dembca ;  and  Kivara,  to  the  west  of  that  lake,  the 
birth-place  d  the  Emperor  Theodore  The  two  provinces 
of  Tigr6  and  Shoa  have  generally  Ix^a  in  a  state  of  rebellion 


from  or  acknowledged  independence  of  the  central  power  at 
Qondar.  The  geographical  position  of  Ti^  enhances  its 
political  importance^  as  it  lies  between  Qondar  and  the  sea 
at  Massowah,  and  thus  holds  as  it  were  the  gate  of  the 
capital  The  province  of  Shoa  is  almost  separated  from 
that  of  Amhara  by  the  Wolla  Qallas,  a  Mohanomedan  tribe, 
and  for  a  long  time  the  former  had  been  virtually  indepen- 
dent, and  governed  by  a  hereditaiy  line  of  princes,  to  one 
of  whom  the  Indian  government  sent  a  special  embassy 
under  M%jor  Harris  in  1841. 

The  principal  towns  are  Qondar  in  Amhara,  the  former 
capital  of  the  kingdom,  and  containing  about  7000  inhabit- 
ants, and  Debra  Tabor  in  Amhara,  formerly  a  small  village, 
but  which  rose  to  be  a  place  of  considerable  size  in  conse- 
quence of  ,the  Emperor  Theodore  having  fixed  npon  it  as 
his  residencei,  and  near  it  was  Qaffat,  where  the  European 
workmen  resided.  It  was  burned  by  the  emperor  when  he 
set  out  on  his  fatal  march  to  Magdala.  Adowa  is  the 
capital  of  Tlgr6,  and  the  second  city  in  the  empire,  having 
about  6000  inhabitanta  Antalo  is  also  one  of  the  principal 
towns  of  Tigr^,  and  the  capital  of  Enderta.  Near  Antalo 
is  Ghelicut.  Sokota,  the  capital  of  Lasta  Waag,  is  a  town 
of  considerable  size.  The  capital  of  Shoa  is  Ankobar,  and 
near  it  is  Angolala,  also  a  place  of  considerable  size.  The 
capital  of  Agam6  is  Adigerat 

The  language  of  the  religion  and  literature  of  the  country 
IB  the  Qeez,  which  belongs  to  the  Ethiopic  class  of  languages, 
and  is  the  ancient  language  of  Tigr^;  of  this  the  modem 
Tigr^  is  a  dialect  The  Amharic,  tiie  language  of  Amhara, 
is  that  of  the  court,  the  army,  and  the  merchants,  and  is 
that  too  which  tmvellers  who  penetrate  beyond  Tigr6  have 
ordinarily  occasion  to  use; .  But  the  Agow  in  its  various 
dtakcts  is  the  language  of  the  people  in  some  provinces 
almost  exclusively,  and  in  others,  where  it  has  been  super- 
seded by  the  language  of  the  dominant  race,  it  still  exists 
among  the  lowest  chusses.  This  last  is  believed  to  be  the 
original  language  of  the  people;  and  from  the  affinity  of  the 
Qeez,  Amharic,  and  cognate  dialects,  to  the  Arabic,  it 
seems  probable  that  they  were  introduced  by  conquerors  or 
settiers  from  the  opposite  shores  of  the  Red  Sea.  The 
Qallas,  who  have  overrun  a  great  part  of  Abyasinia.  have 
introduced  their  own  language  into  various  parts  of  the 
country,  but  in  many  cases  they  have  adopted  the  language 
of  the  people  among  whom  they  have  come.  The  literature 
of  Abyssinia  is  very  poor,  and  contains  nothing  of  mnck 
vahiei  During  the  kte  war  the  libraries  in  connection 
with  the  religious  communities  were  found  to  contain  only 
modem  works  of  little  interest  On  the  capture  of  Magdale^ 
a  large  number  of  MSS.  were  found  there,  which  had  been 
brought  by  Theodore  from  Qondar  and  other  parts.  Of 
these  359  were  brought  hdme  for  examination,  and  are 
now  deposited  in  the  British  Museum.  The  oldest  among 
them  belong  to  the  16th  and  16th  centuries,  but  the  great 
bulk  of  them  are  of  the  17th  and  18th,  and  some  are  of 
the  present  century.  They  are  mostiy  copies  of  the  Holy 
Scriptures,  canoni<»l  and  apocryphal,  including  the  Book  of 
Enoch,  prayer  and  hymn  Iraoks,  missals,  lives  of  saints,  and 
translations  of  various  of  the  Qreek  fathers. 

The  trade  and  manufactures  of  Abyssinia  are  insignificant, 
the  people  being  chiefly  engaged  in  agriculture  and  pastoral 
pursuits.  Cotton  dotlu,  the  universal  dress  of  the  countiy, 
ate  made  in  large  quantities.  The  preparation  of.  leather 
and  parchment  jb  also  carried  on  to  some  extent,  and  manu- 
factures of  iron  and  brass.  "The  Abyssinians  are,  I 
think,"  says  Mr  Markham,  "  capable  of  civilisation.  Their 
agriculture  is  good,  their  manufactures  are  not  to  be 
despiMdj  but  the  combined  efliects  of  isolation,  Qalla 
inroads,  and  internal  anarchy,  have  thrown  them  back  for 
centuries."  The  foreign  trade  of  Abyssinia  is  carried  on 
entirMy  through  Massowah.  Its  principal  imports  are  lea<^ 
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tiny  oof^er,  alk,  gunpowder,  glaas  wares,  Penion  carpets, 
and  ooknired  cloths.  The  diief  exports  are  gold,  ivoty, 
slaves,  coffee,  batter,  honey,  and  wax.  > 

Abyssinia,  or  at  least  the  northern  portion  of  it,  was 
indnded  in  the  ancient  kingdom  of  Ethiopia.  The  oonneo- 
^n  between  Egypt  and  Ethiopia  was  in  early  times  very 
intimate,  an&  occasionally  the  two  conntries  were  nnder 
the  same  roler,  so  that  the  arts  and  civilisation  of  the  one 
naturally  found  their  way  into  the  other.  In  early  times, 
too,  the  Hebrews  had  commercial  intercourse  with  the 
Ethiopians ;  and  according  to  the  Abyssinians,  the  Queen 
of  Sheba,  who  visited  Solomon,  was  a  monarch  of  their 
countiy,  and  from  hor  son  Menilek  the  kings  of  Abyssinia, 
are  descended.  During  the  captivity  many  of  the  Jews 
settled  here,  and  brought  with  them  a  knowledge  of  the 
Jewish  religion.  Under  the  Ptolemies,  the  arts  as  well  as 
the  enterprise  of  the  Greeks  entered  Ethiopia,  and  led  to 
the  establishment  of  Greek  colonies.  A  Greek  inscription 
at  Adulis,  no  longer  extant,  but  copied  by  Cosmos,  and 
preserved  in  his  Topographia  Christiana,  records  that 
Ptolemy  Euergetes,  the  third  of  the  Greek  dynasty  in  Egypt, 
invaded  the  countries  on  both  sides  of  the  Bed  Sea,  and, 
having  reduced  most  of  the  provinces  of  Ttgr^  to  subjection, 
returned  to  the  port  of  Adulis,  and  there  offered  sacrifices 
to  Jupiter,  Mars,  and  Neptune.  Another  inscription,  not 
so  ancient,  found  at  Axum,  and  copied  by  Salt  and  others, 
states  that  Aeizanas,  king  of  the  Axomites,  the  Home- 
rites,  <bc.,  conquered  the  nation  of  the  Bogos,  and  returned 
thanks  to  his  father,  the  god  Mars,  for  hia  victory.  The 
ancient  kingdom  of  Auxume  flourished  in  the  first  or 
second  century  of  our  era,  and  was  at  one  time  nearly 
coextensive  with  the  modem  Abyssinia.  The  capital 
Auxume  and  the  seaport  Adulis  were  then  the  chief 
centres  of  the  trade  with  the  interior  of  Africa  in  gold  dust, 
ivory,  leather,  aromatics,  Ac  At  Axum,  the  site  of  the 
ancient  capital,  many  vestiges  of  its  former  greatness  still 
exist ;  and  the  ruins  of  Adulis,  which  was  once  a  seaport 
on  the  Bay  of  Annesley,  are  now  about  4  miles  from  the 
shora  Christianity  was  introduced  into  the  country  by. 
Frumentius,  who  was  consecrated  first  bishop  of  Abyssinia 
by  St  Athanasius  of  Alexandria  about  A.D.  330.  Subse- 
quently the  monastic  system  was  introduced,  and  between 
470  and  480  a  great  company  of  monks  appear  to  have 
entered  and  established  themselves  in  the  country.  Since 
that  time  Monachism  has  been  a  power  among  the  people, 
and  not  without  its  influence  on  the  course  of  events.  In 
622  the  king  of  the  Homerites,  on  the  opposite  coast  of 
the  Bed  Sea,  having  persecuted  the  Christians,  the  Emperor 
Justinian  requested  the  king  of  Abyssinia,  Caleb  or 
Elesboan,  to  avenge  their  cause.  He  accordingly  collected 
an  army,  crossed  over  into  Arabia,  and  conquered  Yemen, 
which  remained  subject  to  Abyssinia  for  67  years.  This  was 
the  most  flourishing  period  in  the  annals  of  the  countiy.  The 
Ethiopians  possessed  the  richest  port  of  Arabia,  carried  on  a 
large  trade^  which  extended  as  far  as  India  and  Ceylon,  and 
were  in  constant  communication  with  the  Greek  empire. 
Their  expulsion  from  Arabia,  followed  by  the  conquest  of 
Egypt  by  the  Mohammedan^  in  the  middle  of  the  7th 
century,  changed  this  state  of  affairs,  and  the  continued  ad- 
Tancee  of  the  followers  of  the  Prophet  at  length  cut  them 
off  from  almost  every  means  of  communication  with  the 
civilised  world ;  so  that,  as  Gibbon  says,  ''  encompassed  by 
the  enemies  of  their  religion,  the  Ethiopians  slept  for  near  a 
thousand  years,  f orgetfid  of  the  world  by  whom  they  were 
forgotten."  About  a.d.  960,  a  Jewish  princess,  Judith, 
conceived  the  bloody  design  of  murdering  all  the  members 
of  the  royal  f  amily,  and  of  establishing  herself  in  their  stead. 
During  the  execution  of  this  project,  the  infant  kug  was 
carried  off  by  some  faithful  adherents,  and  conveyed  to  Shoa, 
where  his  anthority  was  acknowledf;ed^  while  Judith  reigned 


for  40  years  over  the  rest  ol  the  kingdom,  and  transmitted 
the  crown  to  her  descendants.  In  1268  the  kingdom  was 
restored  to  the  royal  house  in  the  person  of  Icon  Imlae. 

Towards  the  dose  of  the  15th  century  the  Portuguese 
missions  into  Abyssinia  commenced.  A  belief  had  long 
prevailed  in  Europe  of  the  existence  of  a  Christian  kingdom 
in  the  far  east,  whose  monarch  was  known  as  Prester  John, 
and  various  expeditions  had  been  sent  in  quest  of  it 
Among  others  who  had  engaged  in  this  search  was  Pedro 
de  Covilham,  who  arrived  in  Abyssinia  in  1490,  and, 
believing  that  he  had  at  length  reached  the  far-famed  king- 
dom, presented  to  the  Negus,  or  emperor  of  the  country,  a 
letter  from  his  master  the  king  of  Portugal,  addressed  to 
Prester  John.  Covilham  remained  in  the  country,  but  in 
1507  an  Armenian  named  Matthew  was  sent  by  the  Kegub 
to  the  king  of  Portugal  to  request  his  aid  against  the  Turks. 
In  1520  a  Portuguese  fleet,  with  Matthew  on  board,  entered 
the  Bed  Sea  in  compliance  with  this  request,  and  an 
embassy  from  the  fleet  visited  the  countiy  of  the  Negus, 
and  remained  there  for  about  six  years.  One  of  this 
embassy  was  Father  Alvarez,  from  whom  we  have  the 
earliest  and  not  the  least  interesting  account  of  the  countiy. 
Between  1528  and  1540  armies  of  Mohammedans,  under  the 
renowned  general  Mohammed  Gragn,  entered  Abyssinia  from 
the  low  country,  and  overran  the  kingdom,  obliging  the 
emperor  to  take  refuge  in  the  mountain  fastnesses.  In  this 
extremity  recourse  was  again  had  to  the  Portuguese,  and 
Bermudei^  who  had  remained  in  the  country  after  the 
departure  of  the  embassy,  was  ordained  successor  to  the 
Abuna,  and  sent  on  this  mission.  In  consequence  a 
Pertuguese  fleet,  under  the  command  of  Stephen  de  Gama, 
was  sent  from  India  and  arrived  at  Massowah.  A  force 
of  450  musqueteers,  under  the  command  of  Christopher 
de  Gama,  younger  brother  of  the  admiral,  marched  into 
the  interior,  and  being  joined  by  native  troops  were  at  first 
successful  against  the  Turks,  but  were  subsequently  defeated, 
and  their  commander  taken  prisoner  and  put  to  death. 
Soon  afterwards,  however,  Mohammed  Gragn  was  shot  in 
an  engagement,  and  his  forces  totally  routed.  After  this, 
quarrels  arose  between  the  Negus  and  the  Catholic  primate 
Bermudez,  who  wished  the  former  publicly  to  profess  him- 
self a  convert  to  Bomei  This  the  Negus  refused  to  do, 
and  at  length  Bermudez  was  obliged  to  make  his  way  out  of 
the  countiy.  The  Jesuits  who  had  accompanied  or  followed 
Bermudes  into  Abyssinia,  and  fixed  their  head-quarters 
at  Fremona,  were  oppressed  and  neglected,  but  not  actually 
expelled.  In  the  beginning  of  the  following  century  Father 
Paez  arrived  at  Fremona,  a  man  of  great  tact  and  judgment, 
who  soon  rose  into  high  favour  at  court,  and  gained  over 
the  emperor  to  his  faith.'  He  directed  the  erection  of 
churches,  palaces,  and  bridges  in  different  ports  of  the 
country,  and  carried  out  many  useful  works.  His  successor 
Mendez  was  a  man  of  much  less  conciliatory  manners,  and  the 
feelings  of  the  people  became  more  strongly  excited  against 
the  intruders,  till  at  length,  on  the  death  of  the  Negus,  and 
the  accession  of  his  son  Facilidas  in  1633,  they  were  aU 
sent  out  of  the  coxmtry,  after  having  had  a  footing  there 
for  nearly  a  century  and  a  half.  The  French  physician 
Poncet,  who  went  there  in  1698,  was  the  only  European 
Hx&t  afterwards  visited  the  country  before  Bruce  in  1769. 

It  was  about  the  middle  of  the  16th  century  that  the 
Galla  tribes  first  entered  Abyssinia  from  the  south;  and 
notwithstanding  frequent  efforts  to  dislodge  them,  they 
gradually  extended  and  strengthened  their  positions  till 
they  had  overrun  the  greater  part  of  the  country.  The  power 
of  tiie  emperor  was  thus  weakened,  independent  chiefs  set 
themselves  up  in  different  parts,  until  at  length  he  became 
little  better  than  a  puppet  in  the  hands  of  the  most  power- 
ful of  his  chiefa  In  1805  the  country  was  visited  by 
Lord  Yalentia  and  Mr  Salt^  and  again  by  Salt  in  1810.    In 
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1829  Messrs  Gobat  and  Kngler  were  sent  out  as  tniiwionftries 
by  tlie  Chnrch  Missiooaiy  Society,  and  were  well  received 
by  the  Bas  of  Tigr&  Mr  Kn^er  died  soon  after  his 
aniTaly  and  his  place  was  sabeeqnentiy  sapplied  by  Mr 
Isenbeig,  who  was  followed  by  Messrs  Blnmbarat  and  KrapL 
In  1830  Mr  Gk>bat  proceeded  to  Qondar,  where  he  also 
met  with  a  favonrable  reception.  In  1833  he  retained  to 
Europe,  and  published  a  joomal  of  his  residence  herei  In 
the  following  year  he  went  back  to  Tigr^,  bat  in  1836  he 
was  compelled  to  leare  from  ill  heal&  In  1838  other 
missionaries  were  obliged  to  leave  the  ooantiy,  owing  to 
the  opposition  of  the  native  priests.  Messrs  Isenbeig  and 
Krapf  went  south,  and  established  themselves  jdX  Shoa. 
The  former  soon  after  retnmed  to  England^  and  Mr  Krapf 
remained  in  Shoa  till  March  1842.  Dr  R1ippel,the  Qerman 
naturalist,  visited  the  countr*  in  1831,  and  remained 
nearly  two  years.  MM.  Combes  and  Tamisier  arrived  at 
Massowah  in  1835,  and  visited  districts  which  had  not  been 
traversed  by  Europeans  ainoe  the  time  ol  the  Portuguese. 
In  1839  the  French  Qovemment  sent  out  a  scientific  com- 
mission under  M.  Lefebvre.  Its  labours  extended  over  five 
fears,  ahd  have  thro^n^  great  light  on  the  condition  and 
productions  of  the  country.  In  1841  a  political  mission 
was  sent  by  the  Qovemor-General  of  India  to  Shoa,  under 
the  direction  of  Mcgor  Harris,  who  subsequent^  published 
an  account  of  his  travels.  One  who  has  done  much  to  ex- 
tend our  geographical  knowledge  of  this  conntiy  is  Dr  Beke, 
who  was  there  from  1840  to  1843.  Mr  Mansfield  Parkyms 
was  there  from  1843  to  1846,  and  has  written  the  most 
interesting  book  on  the  country  since  the  time  of  {Bruce. 
Bishop  Qobat  having  conceived  the  idea  of  sending  lay 
missionaries  into  the  country,  who  would  engage  in  secular 
occupations  as  well  as  carry  on  missionary  work,  Dr  Krapf 
and  Mr  Flad  arrived  in  1855  as  pioneers  of  that  mission. 
Six  come  out  at  first,  and  they  were  subsequently  joined  by 
others.  Their  work,  however,  was  more  valuable  to  Theodore 
than  their  preaching,  so  that  he  employed  them  as  work- 
men to  himself,  and  established  them  at  Qaffat,  near  hia 
capital  Mr  Stem  arrived  in  Abyssinia  in  1860,  but  re- 
turned to  Europe,  and  came  back  in  1863,  accompanied  by 
Mr  and  Mrs  BosenthaL 

Ly  Kassa,  who  came  subsequently  to  be  known  aa  the 
Emperor  Theodore,  was  bom  in  Kuara,  a  westem  province 
of  Abyssinia,  about  the  year  1818.  His  father  was  of  noble 
family,  and  his  undo  was  govomor  of  the  provinces  of 
Dambeoy  Kuara,  and  Cholga.  He  was  educated  in  a  con- 
vent, but,  preferring  a  wandering  life,  he  became  leader  of 
a  buid  of  malcontents.  On  the  death  of  his  unde  he  was 
made  govemor  of  Kuara,  but,  not  satisfied  with  this,  he 
seized  upon  Dembea,  and  having  defeated  several  generals 
sent  against  him,  peace  was  restored  on  Ids  receiving 
Tavavitch,  daughter  of  Bas  Ali,  in  marriage.  This  lady  is 
said  to  have  been  his  good  genius  and  counsellor,  and  during 
her  life  his  conduct  was  most  exemplary.  He  next  tumed 
his  arms  against  the  Turks,  but  was  defeated;  and  the  mother 
of  Bas  Ali  having  insulted  him  in  his  fallen  condition,  he 
proclaimed  his  independence^  The  troops  sent  against  him 
were  successively  defeated,  and  eventually  the  whole  of  the 
possessions  of  Bas  Ali  f  eU  into  his  hands.  He  next  de- 
feated the  chief  of  Qo^jam,  and  then  tumed  his  arms 
against  the  govemor  of  l^gr6,  whom  he  totally  defeated  in 
February  1855.  In  Mar^  of  the  same  year  he  took  the 
title  of  Theodore  in.,  and  caused  himself  to  be  crowned 
king  of  Ethiopia  by  the  Abuna.  Theodore  was  now  in  the 
aenith  of  his  career.  He  is  described  as  being  generous 
to  excess,  free  from  cupidity,  merciful  to  his  yanquished 
enemies,  and  strictly  continent,  but  subject  to  violent  bursts 
of  anger,  and  possessed  of  unyielding  pride  and  fanatical 
seligious  zeaL  He  was  also  a  man  of  education  and  intelli- 
gence, superior  to  thoee  among  whom  he  lived,  with  natural 


tidents  for  governing,  and  gaining  tlie  esteem  of  others. 
He  had  further  a  noUe  bearing  and  majestic  walk,  a  frame 
capable  of  enduring  any  amount  of  fatigucL  and  is  said  to 
have  been  ''the  best  shot,  the  best  speaifasan,  the. best 
runner,  and  the  best  horseman  in  Abyssipia."  Had  he 
contented  himself  with  what  he  now  possesiod,  the  sove- 
reign^ of  Amhara  and  Tigr^  he  might  have  maintained  hia 
position ;  but  he  was.  led  to  exhaust  his  strength  against 
the  QaUas,  which  was  probably  one  of  the  chief  causes  ai 
his  ruin.  He  obtained  several  victories  over  that  people, 
ravaged  their  country,  took  possession  of  Magdok,  which 
he  afterwards  made  Ms  prindpal  stronghold,  and  enlisted 
many  ol  the  diiefs  and  their  followers  in  his  own  rankai 
He  dunrtly  afterwards  reduced  the  kingdom  of  Shoa^ 
and  took  Ankobar,  the  capital;  but  in  the  meantime  his 
own  people  were  groaning  under  his  heavy  e^cactionsy 
rebellions  were  breddng  out  in  various  parts  of  his  pro- 
vinces, andhis  good  queen  was  now  dead.  He  la^idied 
vast  sums  of  money  upon  his  army,  which  at  one  time 
amounted  to  100,000  or  150,000  fighting  men;  and  in 
order  to  meet  thjs  expenditure,  he  was  forced  to  exact 
exorbitant  tributes  from  his  people.  The  British  consul, 
Plpwden,  who  was  strongly  attached  to  Theodore,  having 
been  ordered  by  his  Government  in  1860  to  return  to 
Massowsh,  was  attacked  on  his  way  by  a  rebel  named 
Garredj  mortally  wounded,  and  taken  prisoner.  Theodore 
attacked  the  rebels^  and  in  the  action  the  murderer  of  Mr 
Flowden  was  slain  by  lus  friend  and  companion  Mr  Bell, 
but  the  latter  lost  his  life  in  preserving  that  of  Theodora 
The  deaths  of  the  two  Englishmen  were  terribly  avenged  by. 
the  daughter  or  mutilation  of  nearly  2000  rebels.  Theodore 
soon  aftisr  married  his  second  wife  Terunish,  the  proud 
daughter  of  the  late  govemor  of  Tigrd,  who  fdt  ndther 
affection  nor  respect  for  the  upstart  who  had  dethroned  her 
father,  and  the  union  was  by  no  means  a  happy  onei  In 
1862  he  made  a  second  expedition  against  the  Gkdlas,  .which 
was  stained  with  atrodous  crodties.  Theodore  had  now 
given  himself  up  to  intoxication  and  lust  When  the 
news  of  Mr  Flowden's  death  reached  England,  Captain 
Cameron  was  appointed  to  succeed  him  as  consul,  and 
arrived  at  Massowah  in  February  1862.  He  proceeded  to 
l^e  camp  of  the  king,  to  whom  he  presented  a  rifle,  a  pair 
of  pistols,  and  a  letter  in  the  Queen's  nama  In  October 
Captain  Cameron  was  dismissed  by  Theodore,  with  a  letter 
to  the  Queen  of  England,  which  reached  the  Foreign  Office 
on  the  '12th  of  February  1863.  For  some  reason  or  other 
this  letter  was  put  aside  and  no  answer  retumed,  and  to 
this  in  no  small  degree  is  to  be  attributed  the  difficulties 
that  subsequently  arose  with  that  country.  After  forward- 
ing the  letter,  Captain  Cameron,  hearing  that  the  Christians 
of  Bogos  had  been  attacked  by  the  Shangallas  and  othor 
tribes  under  Egyptian  rule,  proceeded  to  £at  district,  and 
afterwards  went  to  Kassala,  the  seat  of  the  Elgyptian  ad- 
ministration in  that  quarter.  Thence  he  went  to  Metemeh, 
where  he  was  taken  ill,  and  in  order  to  recruit  his  health 
he  retumed  to  Abyssinia,  and  reached  Jenda  in  August 
1863.  In  November  despatches  were  recdved  from 
England,  but  no  answer  to  the  emperor's  letter,  and  this, 
together  with  the  consul's  vidt  to  Kassala,  greatly 
offended  him,  and  in  January  1864  Captain  Cameron  and 
his  suite,  with  Messrs  Stem  and  Bosenthal,  were  cast  into 
prison.  When  the  news  of  this  reached  En^^d,  the 
Qovemment  resolved,  when  too  late,  to  send  an  answer  to 
the  emperor's  letter,  and  selteted  Mr  Hormuzd  Bassam  to 
be  its  bearer.  He  arrived  at  Massowah  in  July  1864,  and 
immediatdy  despatched  a  messenger  requesting  permisdon 
to  present  himself  before  the  emperor.  Ndther  to  this  nor 
a  subsequent  application  was  any  answer  returned  till 
August  1865,  when  a  curt  note  was  received,  stating  that 
Consul  Cameron  had  been  rdcased,  and  if  Mr  Bassam  still 
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dmand  to  ynA  Um  Wbg,  1m  wu  to  proceed  hy  the  route  of 
Metamah.  Th^  neehed  Metaaeh  on  21it  iforember,  and 
five  veeloi  move  wen  loet  bef ove  thej  heard  from  the 
emperor,  whoee  reply  wis  now  eoorteooe,  inf oiming  them 
thftt  the  gofomon  of  all  the  diltrieto  throogli  whioh  they 
hid  to  maroh  had  reoeive4  oidem  to  fonuah  them  with 
•vefyneoeoeary.  They  left  Motemeh  on  the  28th  December, 
and  on  25th  Jilraary  foOowing  amved  at  Theodore'a  oamp 
in  Damot  They  weie  raoeiTed  with  all  honoiir,  and  were 
nfterwaida  eent  to  KoazatOy  on  LakeDembea,  tbue  to  await 
the  amral  of  thecaptiTea.  The  latter  reached  thia  on  12th 
Kaich,  and  eveiything  appeared  to  proceed  ytay  f aTonraUy. 
A  month  later  dney  atarted  for  the  ooaat^  hat  had  not  pro* 
eeeded  far  when  they  were  all  brought  back  and  pat  mto 
eonfinement  Theodore  then  wrote  a  letter  to  the  Qoeen, 
leqneating  Earopean  workmen  and  machinery  to  be  aent  to 
bimi  and  deqpiiched  it  by  Mr  Had.  The  Earopeana, 
ahhoo^  detained  aa  prieonen,  wore  not 'at  firat  nnkindly 
treated;  bat.in  the  end  of  June  they  were  aent  to  Hagdala, 
where  they  were  aoon  afterwarda  pat  in  ehaina.  They 
soffBred  hanger,  oold,  and  miaeiy,  and  were  in  eonatant 
iear  d  death,  till  the  apzing  of  1868,  whan  they  were 
reUered  by  the  Britiah  troopa.  In  the  meantime  the  power 
of  Theodore  in  the  ooontiy  waa  rapidfy  waaiD^  In  order 
to  aappoEt  hia  yast  standing  army,  the  ooantiy  waa  drained 
of  ita  reaooroea:  the  peasantry  alnndoned  the  fertile plaina, 
and  took  refnge  in  the  f aatneaua,  and  large  fertile  traota 
remained  oncoltiTated.  BebeUiona  broke  oat  in  wioaa 
porta  of  the  eonntzy,  and  deeertiona  took  place  among  hia 
troopa,  till  his  aimy  became  little  more  than  a  ahadow  of 
what  it  once  was.  Shoa  had  already  shaken  off  his  yoke; 
Qo4)iuiiwa8  TirtoaUy  independent;  Walkeit  and  Samen 
were  onder  a  rebel  chief;  and  Lasta  Waag  and  the 
eoontry  aboot  Lake  Ashangi  had  aabmitted  to  Wagsham 
Oobaxe,  who  had  also  orerrnn  Tigr^  and  appointed  D^ach 
Kassai  hia  governor.  Hie  latter,  howerer,  in  1 867  rebelled 
against  his  master,  and  assumed  the  sapreme  power  of  that 
prorinca  This  waa  ihe  state  of  matters  when  the  English 
troops  made  their  appeamooe  in  the  ooantiy.  With  a  view 
if  poesible  to  effect  the  release  of  the  prisoners  by  oon- 
dltttory  measoros,  Ux  Flad  was  sent  back,  with  some 
artisans  and  machinery,  and  a  letter  from  the  Qaeen, 
fltatiag  that  these  would  be  handed  over  to-his  Kijeety  on 
the  nSease  of  the  prisoners  and  their  return  to  Maasowah. 
This,  however,  ^led  to  influence  the  emperor,  and  the 
|e«glMli  Qovemment  at  length  saw  that  they  must  have 
reooane  to  anna  In  July  1867,  therefore,  it  waa  reaolved 
to  aend  an  army  into  Abyssinia  to  enforce  the  release  of 
the  captives,  and  Sir  Bobert  N^ner  was  ^ypomted  oom- 
mander-in-chief.  A  reconncntring  party  waa  denatehed 
beforehand,  under  Golonel  Merewother,  to  aeleot  the  unding- 
placo  and  anchorage,  and  ezpbre  the  passes  leading  into 
the  interior.  They  alao  entered  into  friendly  relationa 
with  the  different  chief  a  in  order  to  seeore  their  oo-operation. 
The  landing-plaoe  selected  was  MuUcutto,  on  Annedey  Bay, 
the  paint  5  the  coast  nearest  to  the  site  of  the  ancient 
AdnliB,  and  we  are  told  that  ''the  pioneera  of  the  Engliah 
eocpedition  followed  to  aome  extent  in  the  footatepa  of  the 
r^dventoroos  soldiers  of  Ptolemy,  and  met  with  a  few  faint 
mces  of  this  old  world  enterprise."— C.  JL  MaMam. 
Tlie  force  amounted  to  upwarda  of  16,000  men,  besides 
12,640  belonging  to  the  transport  service,  and  followers, 
making  in  all  upwards  of  32,000  men.  The  task  to  be 
accomplished  was  to  march  over  400  miles  of  a  mountainous 
and  little-known  country,  inhabited  by  aava^  tiibea,  to 
the  camp  or  f ortzeas  of  Theodore,  and  compel  hun  to  deliver 
up  hia  capttvesL  The  commandeHn-chief  landed  on  7th 
Jaauaij  1868,  and  soon  after  the  troopa  b^gan  to  move 
forward  through  the  paaa  of  Senaf^  and  aouthward  through 
tlie  distneta  of  Agam^  Ten»  Endoita^  Wcgerat,  Lasta,  and 


Wadela.  In  the  meantime  Theodore  had  been  redaoed  to 
great  straita  His  army  waa  npidly  deeerting  him,  and  he 
could  hardly  obtain  food  for  his  followers.  He  reeolved  to 
quit  his  capital  Debra  Tabor,  which  he  burned,  and  set 
out  with  the  remaina  of  his  army  for  Magdala.  During 
this  march  he  displayed  an  amount  of  engineering  skill  in 
the  construction  of  roads,  of  military  talent,  and  fertility 
of  reaouroe,  that  excited  the  admiration  and  astomshment 
of  his  enemiea  On  the  afternoon  of  the  10th  of  April  a 
force  of  about  3000  men  suddenly  poared  down  upon  the 
Enj^ish  in  the  plain  of  Aiogi^,  a  few  milea  from  Magdala. 
They  advanced  again  and  again  to  the  chaige,  but  were 
each  time  driven  back,  and  finally  retired  in  good  order. 
Eariy  next  mocning  Theodore  sent  Lieut  Prideaux,  one  of 
the  oap^vea,  and  Mr  Flad,  aooompanied  by  a  native  chief, 
to  the  English  camp  to  sue  for  peace.  Answer  was  returned, 
that  if  he  would  jdeliver  up  all  the  Europeana  in  his  hand% 
and  submit  to  the  Queen  of  Englan4»  ho  would  receive 
hononiable  treatment  The  oaptivea  were  liberated  and 
sent  away,  and  along  with  a  letter  to  the  English  general 
waa  a  preaent  of  1000  cows  and  600  aheep,  the  acceptance 
of  which  would,  aoeording  to  Eaatem  custom,  imply  that 
peace  was  granted.  Through  some  misunderstanding,  word 
waa  aent  to  Theodora  that  the  preaent  would  be  accepted, 
and  he  felt  that  he  was  now  safe ;  but  in  the  evening  he 
learned  that  it  had  not  been  received,  and  despair  again 
seiaed  him.  Early  next  morning  he  attempted  to  escape 
with  a  few  of  hu  f oQowen^  but  subsequently  returned. 
The  same  day  (13th  April)  Magdala  waa  atormed  and 
taken,  and  within  they  found  the  dead  body  of  the 
emperor,  who  had  ^en%  hia  own  hand.  The  inhabitanta 
and  troraa  were  sobaequently  sent  away,  the  f ortifieationa 
destioyea,  .and  the  town  bomed.  The  queen  Teruniah 
having  expressed  her  wish  to  go  back  to  her  own  oountnr, 
accompanied  tiie  British  enny»  but  died  during  the  march, 
and  her  son  Alam-ayahn,  the  only  legitimate  son  of  the 
emperor,  waa  brougjht  to  England,  as  this  waa  the  desire 
of  his  ^ther.  TIm  sucoeas  of  the  expedition  waa  in  no 
email  degree  Owing  to  the  aid  afibrded  by  the  several  native 
chiefs  tluough  whose  country  it  passed,  and  no  one  did 
more  in  this  way  than  Prince  Kasaai  of  Tigrd.  In  acknow- 
ledment  of  thia  several  pieces  of  ordnance,  small  arms, 
andammunition,  with  much  of  the  surplus  stores,  wore 
handed  over  to  him,  and  tiie  English  troops  left  the  country 
in  May  1868.  Soon  after  this  Prince  Kassai  dodarod  hu 
independence;  and  in  a  war  which  broke  out  between  liim 
and  Waj^ham  Qobaze,  the  latter  was  defeated,  and  hia 
territory  taken  poeseesion  of  by  the  oonqueror.  In  1872 
Kassai  was  crowned  king  of  Abyssinia  witti  great  ceremony 
at  Axam,  under  the  title  of  King  Johannes.  In  that  year  the 
governor  of  Maasowah,  Munzinger  Bey,  a  Swiss,  by  com- 
mand of  the  Viceroy  of  EJgypt,  marched  an  armed  force 
against  the  Bogoa  country.  The  king  solicited  the  aid  of 
England,  Qemumy,  and  Euasia  against  the  Egyptians,  whose 
troops^  however,  were  after  a  time  withdrawn.  Sir  Bartio 
Frers,  in  the  blue-book  published  respocting  his  mission  to 
Zanribar,  ia  of  the  opimoa  that  England,  having  regard  to 
the  passaf^  to  India  by  the  Bed  Sea,  ahoidd  not  have  wholly 
abandoned  Abyssinia.  (d.  k.) 

(See  Travela  of  Bruce,  1768-73;  Lord  Yalentia,  Salt, 
1809-10;  OombeaetTamisier,  1835-37;  Ferret  etOalinier, 
1839-43;  BOppell,  1831-33;  MM.Th.LefebvTe,  A.  Petit,et 
Quartin-Dillon,  1839-43;  Migor  Harris;  Qobat;  Dr  a 
Beke;  laenberg  and  Krapf,  1839-42;  Mansfield  Ptekyna 
Yon  Hm^dn,  1861-62;  H.  A.  Stem,  1860  and  4868 
Dr  Blane,  1868;  A.  Bassam,*1869;  C  &  Markham,  1869 
W.  T.  Blanford,  1870;  JieoorrioftkeJhBpediiumtoAhysMma, 
compflod  by  order  of  the  Sooetoiy  of  State  for  War,  by 
Mi^or  T.  J.  HoOaad  and  Oaptain  H.  Hosier,  2  vola.  4to^ 
and  nhttea,  1870;  various  Parliamentary  Papers,  1867-68.) 
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ACACIA,  8  genua  of  ehrube  and  trees  belonging  to 
the  natiual  family  Leguminosse  and  tbA  section  MimoBon. 
The  fiowers  are  small, 
arranged  in  rounded  or 
elongated  dusters.  The 
leaves  are  compound 
pinnate  in  general  In 
some  instances,  how- 
ever, more  especiaUy  in 
the  Australian  species, 
the  leafjitalks  become 
flattened,  and  serve  thu 
purpose  of  leaves;  tho 
plants  are  hence  call- 
ed leafless  Acacias,  and 
as  the  leaf-stalks  are 
often  placed  with  their 
edges  towards  the  sky 
and  earth,  they  do  not 
intercept  light  so  fully 
as  ordinary  trees.  There  are  about  420  spedos  of 
Acacias  widely  scattered  over  the  warmer  regions  of  the 
glob&  They  abound  in  Australia  and  Africa.  Various 
species,  such  as  Acacia  verOy  aro^ieo,  Fhrenbergii,  and 
tortUis,  yield  gum  arable ;  while  Acacia  Verekf  Seyal,  and 
Adansonii  furnish  a  similar  gum,  called  gum  Senegal  These 
species  are  for  the  most  part  natives  of  Arabia,  the  north- 
eiistem  part  of  Africa,  and  the  East  Indies.     The  wattles 
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of  Australia  ar«  spedes  of  Acacia  with  astringent  barks. 
Acacia  dealbata  is  used  for  tanning.  An  astringent 
medicine,  called  catechu  or  cutch,  is  procured  from  sevend 
species,  but  more  especially  from  Acacia  Catechu,  by  boiling 
down  tiie  wood  and  evaporating  the  solution  so  as  to  get 
an  extract  The  bark  of  Acacia  arabica,  under  the 
name  of  Babul  or  Babool,  is  used  in  Sdnde  for  tanning 
Acacia  formota  supplies  the  valuable  Cuba  timber  called 
sabicu.  Acacia  Seyal  is  the  plant  which  is  supposed  to  be 
the  shittah  tree  of  the  Bible,  which  supplied  shittim-wood. 
The  pods  of  Acacia  nilotica,  under  the  name  of  neb-neb,  are 
used  by  tanners.  The  seeds  of  Acacia  Niopo  are  roasted 
and  used  as  snuff  in  South  Ameriea.  The  seeds  of  all  the 
varieties  of  Acacia  in  South  Australia  to  the  west,  called 
Nundo,  are  used  as  food  after  being  roasted.  Acacia 
fnclanozylon,  black  wood  of  Australia,  sometimes  called 
light  wood,  attains  a  great  size ;  its  wood  is  used  for 
furniture,  and  receives  a  high  polish.  Acacia  homalophylla^ 
myall  wood,  yields  a  fragrant  timber,  used  for  ornamental 
purposes.  A  kind  of  Acacia  is  called  in  Australia  Bricklow. 
In  common  language  the  term  Acacia  is  often  applied  to 
species  of  the  genus  Robinia,  which  belongs  also  to  the 
Leguminous  family,  but  is  placed  in  a  difi'erent  section. 
R^inia  Fseudo-acaciaf  or  false  Acacia,  is  cultivated  in 
the  milder  parts  of  Britain,  and  forms  a  large  tree,  with 
beautiful  pink  peapliko  blossoms.  The  tree  is  sunietimea 
called  the  Locust  tree. 
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ACADEMY,  dxoS^/icia,*  a  suburb  of  Athens  to  the  north, 
forming  part  of  the  Ceramicus,  about  a  mile  beyond 
the  gate  named  Dypilum.  It  was  said  to  have  belonged 
to  the  hero  Academus,  but  the  derivation  of  the  word  is 
unknown.  It  was  surrounded  with  a  wall  by  Hipparchus, 
and  adorned  with  walks,  groves,  and  fountains  by  Cimon, 
the  son  of  Miltiades,  who  at  his  death  bequeathed  it  as  a 
public  pleasure-ground  to  his  fellow-citizens.  The  Academy 
was  the  resort  of  Plato,  who  possessed  a  small  estate  in  the 
neighbourhood.  Here  he  taught  for  nearly  fifty  years,  till 
his  death  in  348  B.a;  and  from  these  "groves  of  the 
Academy  where  Plato  taught  the  truth,"  '  his  school,  as 
distinguished  from  the  Peripatetics,  received  the  name  of 
the  Academics. 

Tho  same  name  (Academia)  was  in  after  times  given  by 
Cicero  to  his  villa  or  country-house  near  PuteoU.  There 
was  composed  his  famous  dialogue.  The  Academic  Ques- 
tions. 

Of  the  academic  school  of  philosophy,  in  so  far  as  it 
diverged  from  the  doctrines  of  its  groat  master  (see  Plato), 
we  must  treat  very  briefly,  referring  the  reader  for  parti- 
culars to  the  founders  of  the  various  schools,  whose  names 
we  shall  have  occasion  to  mention. 

The  Academy  lasted  from  the  days  of  Phito  to  those  of 
Cicero.  As  to  the  number  of  successive  schools,  the  critics 
are  not  agreed.  Cicero  himself  and  Varro  recognised  only 
two,  the  old  and  the  new;  Sextus  Empiricus  adds  a  third, 
the  middle;  others  a  fourth,  that  of  Philo  and  Charmidas ; 
and  some  even  a  fifth,  the  Academy  of  Antiochua 

Of  the  bid  Academy,  the  principal  leaders  were  Speusip- 
pus,  Plato's  sister's  son,  and  his  inmiediate  successor; 
Aenocrates  of  Chalcodon,who  with  Speusippus  accompanied 
Plato  in  his  journey  to  Sicily;  ,Polemo,  a  dissolute  young 

^  Hie  byo-form  Ijmi^/x/«,  which  ocean  in  Diogenes  LMrtina,  is  pro- 
bably a  ntionaliatic  attempt  to  interpret  the  woid,  sud^  as  wa  com- 
monly meet  -with  in  the  writings  of  Plato, 

*  Hoiaoe^  i^  iL  8,  46. 


Athenian,  who  came  to  laugh  nt  Xenocrates,  and  reuidncd 
to  listen  (Horace,  Sat.,  ii.  3,  253);  Crates,  and  Craiitor,  tho 
latter  of  whom  wrote  a  treatise,  ircpl  voOovst  praised  by 
Cicero.  Speusippus,  like  the  Pythagoreans,  with  whom 
Aristotle  compares  him,  denied  that  tho  Platonic  Good 
could  be  the  first  principle  of  things,  for  (he  said)  the 
Good  is  not  like  the  germ  which  gives  buth  to  plants  and 
animals,  but  is  only  to  be  found  in  already  existing  things. 
He  therefore  derived  the  universe  from  a  primeval  indeter- 
minate unit,  distinct  from  the  Good;  from  this  unit  he 
deduced  three  principles— one  for  numbers,  one  for  magni- 
tude, and  one  for  the  souL  Tbe  Deity  he  conceived  aa 
that  living  force  which  rules  all  and  resides  everywhere. 
Xenocratos,  though  like  Speusippus  infected  with  Pyths^ 
gorcanism,  was  the  most  faithful  of  Plato  s  successors.  He 
distinguished  three  essences:  the  sensible,  the  intelligible, 
and  a  third,  compounded  of  the  other  two.  The  sphere  of 
the  first  is  all  below  the  heavens,  of  the  second  all  beyond 
the  heavens,  of  the  third  heaven  itself.  To  each  of  these 
three  spheres  one  of  our  faculties  correspondo.  To  the  sen- 
sible, sense;  to  the  intelligible,  intellect  or  reason;  to  the 
mixed  sphere,  opinion  {B6$a).  So  far  he  closely  follows 
the  psychology  and  coemogeny  of  his  master;  but  Cicero 
notes  as  the  characteristic  of  both  Speusippus  and  Xeno- 
crates,  the  abandonment  of  the  Socratic  principle  of 
hesitancy. 

Of  the  remaining  three,  the  same  writer  (who  is  our  priu- 
cipal  authority  for  the  history  of  the  Academic  school)  teWaa 
us  that  they  preserved  the  Platonic  doctrine,  but  emphasised 
the  moral  part  On  the  old  Academy  he  pronounces  the 
following  eulogium  (De  Fin.  ▼.  3) ;  *  Their  writings  and 
method  contain  all  liberal  learning,  all  history,  all  polite 
discourse ;  and  besides,  they  embrace  such  a  variety  of 
arts,  that  no  one  can  undertake  any  noble  career  without 
their  aid.  ....  In  a  word,  the  Academy  is,  as  it  were,  the 
workshop  of  every  artist."  Modem  criticism  has  not  en- 
doned  this  high  estimate.    They  preserved|  it  is  tnie^  ^^ 


ACADEMY 


69 


dabonied  Ibhhy  details  of  tiie  Pktonlo  taaching,  wliidi  we 
ooma  Hi  have  ipared;  but  of  Plato's  originality  and  speen- 
latiTO  power,  of  his  poetry  and  enthnsiasm,  ihey  inherited 
nothing;  ''nor  amid  all  the  learning  whieh  has  bMn  pro- 
fnsely  lavished  npon  investigating  their  tenets,  is  th^re  k 
single  deduction  calculated  to  elucidate  distinctly  th* 
elmracter  of  their  progress  or  regression."*  There  as  a 
saying  of  Folemo's,  which  will  illustrate  their  rirtual 
abandonment  of  philosophy  prop^:  "We  should  «zoreise 
ourselttts  in  business,  not  in  dialectical  speculation.** 

Arcesilaus,  the  successor  of  Crates,  the  disciple  6f  Theo- 
phiastus  and  Polemo,  was  the  founder  of  the  second  or 
middle  Academy,  fie  professed  himself  the  atrict  fol- 
lower of  Plato»  and  seems  to  have  been  sinearely  of  opinion 
that  his  was  nothing  but  a  legitimate  development  of  tha 
true  Platonie  system.  He  followed  the  Sooatio  method 
of  teaching  in  dialogues;  and,  like  Socrates,  laft  no  wri^ 
ings,— at  least  the  ancients  were  not  acquainted  with  any. 
But  we  have  no  evidence  that  he  maintained  the  ideal 
thcoiy  of  Plato,  and  from  the  general  tendency  of  his 
teaching  it  is  probable  that  he  overlooked  it  He  affirmed 
that  neither  our  senses  nor  our  mind  can  attain  to  any 
certainty;  in  all  we  must  suspend  our  judgment;  proba- 
bility is  the  guide  of  life.  Cicero  tells  us  that  he  was 
more  occupied  in  disputing  the  opinions  of  others  than  in 
advancing  any  of  his  own.  Arcesilaus  is,  in  fact,  the 
founder  ol  that  academic  scepticiBm  which  was  developed 
and  atystematised  by  Cameades,  the  founder  of  the  third 
or  new  Academy.  He  was  the  chief  opponent  of  the 
Stoics  and  their  doctrine  of  certitudei  This  is  attested  by 
a  well-known  saying  of  his :  "If  there  had  been  no  Chry- 
sippoa,  there  would  have  been  no  Cameades."  To  the 
Stoical  theory  of  perception,  the  ^earracrui  KaTaXtprruci,  by 
which  they  expressed  a  conviction  of  certainty  arising 
from  impressions  so  strong  as  to  amount  to  science,  he 
opposed  the  doctrine  of  dxaroXi^^w,  which  denied  any 
necessary  correspondence  between  perceptions  and  the 
objects  perceived.  But  while  denying  the  possibility  of 
any  knowledge  of  things  in  themselves,  he  saved  himself 
from  absolute  scepticism  by  the  doctrine  of  probability  or 
verisimilitude,  which  may  Mrve  as  a  practical  guide  in  life. 
Thoa  he  announced  as  his  criterion  of  truth  an  imagination 
or  impression  {^avrajiria)  at  once  credible,  irrefragable,  and 
attested  by  comparison  with  other  impressions.  The  wise 
man  might  be  permitted  to  hold  an  opinion,  though  he 
aUowed  that  that  opinion  might  be  false.  In  ethics,  how- 
ever, he  appeared  as  the  pure  sceptic.  On  his  visit  to 
Rome  as  an  ambassador  from  Athens,  he  alternately  main* 
tained  and  denied  in  his  public  diuputations  the  existence 
of  justice,  to  the  great  scandal  of  Cato  and  all  honest 
citizens. 

On  the  fourth  and  fifth  Academies,  we  need  not  dwell 
long.  Philo  and  Antiochus  both  taught  Cicero,  and  with- 
out doubt  communicated  to  him  that  mild  scepticism,  that 
eclecticism  compounded  of  almost  equal  sympathy  with 
Pfato  and  Zeno,  which  is  the  characteristio  of  his  philo- 
sophical writings.  The  Academy  exactly  corresponded  to 
the  moral  and  political  wants  of  Bome.  With  no  genius 
for  speculation,  the  better  Bomans  of  that  day  were  con- 
tent to  embrace  a  system  which,  though  resting  on  no 
philosophical  basis,  and  compounded  of  heterogeneous 
dogmas,  offered  notwithstanding  a  secure  retreat  from' 
religious  scepticism  and  political  troubles.  "  My  words," 
says  Cicero,  speaking  as  a  trap  Academician,  "do  not 
|iroclaim  the  truth,  like  a  I^rthian  priestess;  but  I  coigeo- 
tnre  what  is  probable,  like  a  plain  man;  and  where,  I  ask, 
am  I  to  search  for  anytlung  more  than  verisimilitude  t" 
And  again:  "  The  characteristic  of  the  Academy  is  never  to 

*  Anktr  ButUr.  Lmt,  m  Anc  Ph4L  iL  I1& 


interpose  one's  judgment,  to  approve  what  seems  moat  pro- 
bable, to  compare  together  different  opinions,  to  see  what 
may  be  advanced  on  either  aide,  and  to  leave  one's  listeners 
free  to  judge  without  pretending  to  dogmattsa" 

AOADIMY,  in  its  modem  acceptation,  signifies  a  society 
or  coiporate  body  of  learned  men,  establidbed  for  the  ad- 
vancement of  salence,  litotatnra,  or  the  arts. 

The  first  institution  of  this  sort  we  read  of  In  history 
was  that  founded  at  Alexandria  by  Ptolemy  Boter,  which 
he  named  the  Museum,  iiawrtU¥.  Jdiet  completing  his 
conquest  of  Egypt»  he  turned  hii  attention  to  the  ooltiva^ 
tion  of  letters  and  science,  and  gathered  about  him  a  large 
body  of  literary  men,  whom  he  employed  in  collecting 
books  and  treasures  of  art  This  was  the  origin  of  the 
library  of  Alexandria,  the  most  famous  of  the  ancient  world. 
Passing  by  the  academies  which  were  founded  by  the 
Moors  at  Grenada,  Corduba,  and  as  far  east  as  Samarcand, 
the  next  instance  of  an  academy  Lb  that  founded  by  Charle> 
magna  at  the  instigation  of  the  celebrated  Alcuin,  foe 
promoting  the  study  of  grammar,  orthography,  rhetoric, 
poetry,  history,  and  mathematics.  In  order  to  equalise  all 
ranks,  each  member  took  the  pseudonym  of  some  ancient 
author  or  celebrated  person  of  antiquity.  For  instance, 
Charlemagne  himself  was  David,  Alcuin  became  Flaccut 
Albinus.  Though  none  of  the  labours  of  this  academy 
have  come  down  to  us,  it  undoubtedly  exerted  considerable 
influence  in  modelling  the  language  and  reducing  it  to  rulea. 

In  the  following  century  ilfred  founded  an  academy  at 
Oxford.  Thia  was  rather  a  grammar  school  than  a  aocfety 
of  learned  men,  and  from  it  the  University  of  Oxford 
originated. 

But  the  academy  which  may  be  more  justly  considered 
as  the  mother  of  modem  European  academies  is  that  of 
Floral  Garnet,  founded  at  Toulouse  in  the  year  1325,  by 
Clemens  Isaun^a  Its  object  was  to  distribute  prises  and 
rewards  to  the  troubadours.  The  prizea  consisted  of 
flowers  of  gold  and  silver.  It  was  first  recognised  by  the 
state  in  1694,  and  confirmed  by  letters-patent  from  the 
king,  and  its  numbers  limited  to  thirty-six.  It  has,  except 
during  a  few  years  of  the  republic,  ccutinuod  to  the  present 
day,  and  distributes  annuiJly  the  following  prizes : — ^An 
amaranth  of  gold  for  the  best  ode,  a  silver  violet  for  a 
poem  of  sixty  to  one  hundred  Alexandrine  lines,  a  silver 
eglantine  for  the  best  prose  composition,  a  silver  marigold 
for  an  elegy,  and  a  silver  lily  presented  in  the  last  century 
by  M.  de  Malpeyre  for  a  hymn  to  the  Virgin. 

It  was  the  Renaissance  which  was  par  excellence  the  era 
of  academies,  and  as  the  Italians  may  be  said  to  have  dis- 
covered anew  the  buried  world  of  literature,  ao  it  was  in 
Italy  that  the  first  and  by  far  the  most  numerous  academies 
aroeei  The  earliest  of  these  was  the  Platcnic  Academy, 
founded  at  Florence  by  Cosmo  de  Medici  for  the  study  of 
the  works  of  Plato,  though  aubsequently  they  added  the 
explanation  of  Dante  and  other  Italian  authors. 

Marsilius  Ficinus,  its  principal  omament,  in  his  Tkeologica 
PUUontca,  developed  a  system,  chiefly  borrowed  from  the 
later  Platonists  of  the  Alexandrian  school,  which,  as  it 
seemed  to  coincide  with  some  of  the  leading  doctrines  of 
Christianity,  was  aUowed  by  .the  church.  His  Latin  trans- 
lation of  Plato  is  at  oni$e  literal,  perspicuous,  and  correct; 
and  as  he  had  access  to  MSB.  of  Plat'^  now  lost,  it  has  in 
several  placea  enabled  us  to  recover  the  original  readin^^ 
After  the  expulsion  of  the  Medici  from  Florence,  the 
Platonio  Academy  was  dissolved. 

In  giving  some  account  of  the  principal  academies  of 
Europe,  which  is  all  that  this  article  professes  to  do,  we 
shall,  as  far  as  possible,  arrange  them  under  different  heads, 
according  to— 1^,  The  object  which  they  were  designed 
to  promote;  2d,  The  countries  to  which  they  belong 
This  classification,  though,  perhaps,  the  best  aivilaUe^  li 
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neceoMunlj  imperfect,  inasmuch  as  Beteral  of  tlioee  we  e^iall 
mention  were  at  onoe  literary  and  scientifie,  and  manj 
aaeodations  for  similar  objects  were  known  by  some  other 
nam&  Thus,  with  the  doubtful  exception  of  the  Boyal 
Academy  of  Arts,  Engknd  has  no  academies  in  the  proper 
sense  of  the  word.  For  those  institutions  in  England  which 
answer  to  Italian  academies,  we  must  refer  the  reader  to 
the  article  Socistt. 

L  SciEimno  AoApmnm. — Italy. — ^The  first  society 
for  the  prosecution  of  physical  science  was  that  established 
at  Kaples,  1560,  under  the  presidency  of  Baptista  Porta. 
It  was  called  Academta  Seeretorvm  Nature  or  de  Seeretu 
It  arose  from  a  meeting  of  some  scientific  friends,  who 
'visembled  at  Porta's  house,  and  called  themselyes  the  OtioiL 
No  member  was  admitted  who  had  not  made  some  useful 
discoYery  in  medicine  or  natural  philosophy.  The  name 
suggested  to  an  ignorant  public  the  prosecution  of  magic 
and  the  black  arts.  Porta  went  to  Home  to  justify  himself 
before  Paul  IH  He  was  acquitted  by  the  Pope,  but  the 
academy  was  dissolved,  and  he  was  ordered  to  abstain  for 
the  future  from  the  practice  of  all  illicit  arts. 

At  Rome  he  was  admitted  to  the  Lincei,  an  academy 
founded  by  Federigo  Cesi,  the  Marcese  di  MonticellL  The 
device  of  tiie  Lincei  was  a  lynx  with  its  eyes  turned  towards 
heaven  tearing  a  Cerberus  with  its  claws,  intimating  that 
they  were  prepared  to  do  battle  with  error  and  fals^ood. 
Their  motto  was  the  verse  of  Lucretius  describing  jrain 
dropping  from  a  cloud — "Redit  agmine  dulcL"  Besides 
Poita,  Galileo  and  Colonna  were  enrolled  among  its  mem- 
bers. The  society  devoted  itself  exclusively  to  physical 
science.  Porta,  under  its  auspices,  published  his  great  work, 
MagioB  NaturalU  libri  xx.,  1589,  in  foL;  )ub  FhytognO" 
monica,  or,  the  occult  virtue  of  plants;  his  De  Humana Phy- 
tiognomia,  from  which  Levator  largely  borrowed ;  also  various 
works  on  optics  and  pneumatics,  in  which  he  approached 
the  true  theory  of  vision.  He  is  even  said  by  some  to 
have  anticipated  Qalileo  in  the  invention  of  the  telescope. 
But  the  principal  monument  still  remaining  of  the  seal 
and  industry  of  Cesi  and  his  academy  is  the  Phyiobasanoa, 
a  compendium  of  the  natural  history  of  Mexico,  written  by 
a  Spaniard,  Hemendez.  During  fifty  years  the  318.  had 
been  neglected,  when  Cesi  discovered  it,  and  employed 
Terentio,  Fabro,  and  Colonna,  all  Lynceans,  to  edit  it  and 
enrich  it  with  notes  and  emendations.  Cesi's  own  groat 
work,  Tfieatrum  Naturce,  was  never  published.  The  MS. 
still  exists  in  the  Albani  Libraiy  at  Rome.  After  Cesi's 
death,  1630,  the  academy  languished  for  some  years  under 
the  patronage  of  Urban  VIII.  An  academy  of  the  same 
name  was  inaugurated  at  Rome  1784,  and  still  flourishes. 
It  numbers  among  its  members  some  of  our  English  philo- 
sophers. But  the  fame  of  the  Lineei  was  far  outstripped 
Iiy  that  of  the  Aecademia  dd  CimetUo,  established  in 
]<lorence  1657,  under  the  patronage  of  the  Qrand  Duke 
Ferdinand  11.,  at  the  instigation  of  his  brother  Leopold, 
acting  under  the  advice  of  Viviani,  one  of  the  greatest 
geometers  of  Europ&  The  object  of  this  academy  was 
(as  the  name  implies)  to  make  experimenU  and  relate  them, 
abjuring  all  preconceived  notions.  Unfortunately  for 
science,  it  flounshed  for  only  ten  years.  Leopold  in  1667 
was  made  a  cardinal,  and  the  society  languished  without 
iu  head.  It  has,  however,  left  a  record  of  its  labours  in 
a  volume  containing  an  account  of  the  experiments,  pub- 
lished bv  the  secretary  in  1667.  It  is  in  the  form  of  a 
iieautifuUy  printed  folio,  with  munerous  full  print  pages  of 
illustrations.  It  contains,  among  others,  those  on  the 
supposed  incompressibility  of  water,  on  the  pressure  of  the 
air,  and  on  the  universal  gravity  of  bodies.  Turricelli,  the 
inventor  of  tho  barometer,  was  one  of  its  membera 

Btssing  by  nimierous  other  Italian  Academies  of  Sdenoe,  I 
we  oome  to  those  of  modem  time&  I 


The  Royal  Academy  of  Soienoea  at  Turin  orijguiated  in 
.1757  as  a  private  society ;  in  1769  it  published  a  volume 
of  Mueellanea  I^hUoBopkUo-Mathematiea  SocidaUt  privaia 
Taurinefuis;  shortly  after  it  was  constituted  a  Boyal 
Society  by  Charles  Emanuel  IU,  and  in  1783  Victor 
Amadous  JJL  made  it  a  Royal  Academy  of  Bciencea  It 
consists  of  40  members,  residents  of  Turin,  20  non- 
resident^ and  20  foreign  membera.  It  publishes  each 
year  a  quarto  volume  of  proceedings,  and  has  crowned 
and  awarded  prizes  to  many  learned  works. 

^^nec-^The  Old  Academy  of  Sciences  originated  in  much 
the  same  way  as  the  French  Academy.  A  private  society 
of  scientific  men  had  for  some  thirty  years  been  accustomed 
to  meet  first  at  the  house  of  Montmort,  the  m&itre  dea 
requites,  afterwards  at  that  of  Thevenot,  a  great  traveller 
and  mffp  of  universal  genius,  in  order  to  converse  on  theii 
studies,  and  communicate  their  discoveries.  To  this 
society  belonged,  among  others,  Descartes,  Gassendi, 
Blaise  Pascal,  and  his  £ther.  Hobbes,  the  philosopher 
of  Malmesbury,  was  presented  to  it  during  his  visit  to 
Paris  in  1640.  Colbert,  just  as  Ridieiieu  in  the  case 
of  the  French  Academy,  conceived  the  idea  of  giving  an 
official  status  to  this  body  of  learned  men.  Seven  eminent 
mathematicians,  %mong  whom  were  Huyghens  and  De 
Bessy,  the  author  of  a  famous  treatise  on  magic  squares, 
were  chosen  to  form  the  nucleus  of  the  new  society.  A 
certain  number  of  chemists,  physicians,  and  anatomists 
were  subsequently  added.  Pensions  were  granted  by 
Louis  XIY.  to  each  of  the  members,  and  a  fund  for 
instruments  and  experimentations  placed  at  their  disposal. 
They  commenced  titeir  session  the  22d  December  1666 
in  the  Royal  Library.  They  met  twice  a  week — the 
mathematicians  on  the  Wednesdays,  the  physicists  (as  the 
naturalists  and  physiologists  were  then  odled)  on  the 
Saturdays.  Duhamel  was  appointed  secretary  by  the 
king.  This  post  he  owed  more  to  his  polished  Latinity 
than  to  his  scientific  attainments,  all  the  proceedings 
of  the  society  being  recorded  in  Latin.  A  treasurer 
was  also  nominated,  who,  notwithstanding  his  pretentious 
title,  was  nothing  more  than  conservator  of  the  scientific 
instruments,  &c.  At  first  the  academy  was  rather  a 
laboratory  and  observatory  than  an  academy  proper. 
Experiments  were  undertdcen  in  common  and  results 
diBcussed.  Several  foreign  iavantSf  in  particular  the 
Damsh  astronomer  Roemer,  joined  the  society,  attracted 
by  the  liberality  of  the  Qrand  Monarque;  and  the  German 
phjrsidan  and  geometer  Tschimhausen  and  Sir  Isaac 
Newton  were  n^e  foreign  associates.  The  death  of 
Colbert,  who  was  succeeded  by  Louvois,  exerdsed  a  disas- 
trous effect  on  the  fortunes  of  the  academy.  The  labours 
of  the  academicians  were  diverted  from  the  pursuit  of 
pure  science  to  such  works  as  the  construction  of  fountains 
and  cascades  at  Versailles,  and  the  mathematicians  were 
employed  to  calculate  the  odds  of  the  games  of  lansquenet 
and  tmssett  In  1699  the  academy  was  reconstituted 
by  M.  de  Pontchartrain,  under  whose  department  as 
secretary  of  state  the  academies  came.  By  its  new  con- 
stitution it  consisted  of  ten  honorary  members,  men  of 
high  rank,  who  interested  themselves  in  science,  fifteen 
pensionaries,  who  were  the  working  members,  vix.,  three 
geometricians,  and  the  same  number  of  astronomers, 
mechanicians,  anatomists,  and  chemists.  Each  section  of 
three  had  two  associates  attached  to  it,  and  besides,  each 
pensionaiy  had  the  power  of  naming  a  pupiL  There  were 
eight  foreign  and  four  free  associates,  jiie  officers  were^ 
a  president  and  a  vice-president,  named  by  the  king  from 
among  the  honoraiy  members,  and  a  secretary  and  treasurer 
chosen  from  the  pensionaries,  who  held  their  offices  for 
life.  Fontenelle,  a  man  of  wit,  and  rather  a  populariser  ot 
sciences  than  an  original  investigator,  succeeded  Duhamel  as 
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mermrj.  T1iooonBtitntion,&8b«Tideiit,wQ8piixelyari8t(>- 
cratiea],  and  unlike  that  of  the  French  Academy,  in  which 
the  principle  of  equality,  among  the  memben  was  never 
▼iohUad.  Science  was  not  yet  strong  enough  to  dispense 
with  the  patronage  of  the  great  The  two  loading  spirits 
of  the  academy  at  this  period  were  Clairani  siid  BSamnnr. 
Clairaut  was  the  first  to  e^lain  capillary  attraction,  and 
predicted  within  a  few  days  of  tha  correct  time  tha  refcom 
of  Halley's  comet  His  theory  on  the  figure,  of  the  earth 
was  only  superBeded  by  Laplace's  MSetmique  CiUtte. 
lUanmnr  was  principally  distingnished  by  hJB  practical 
discorerics,  and  a  thermometer  in  oommon  nse  at  the 
present  day  bears  his  name.  ' 

To  trace  the  subseqneni  fortunes  of  this  academy  would 
far  exceed  our  limits,  being  equivalent  to  writing  the  history 
of  the  rise  and  progress  of  science  in  France.  It  has 
reckoned  among  ita  members  Laplace,  Buffon,  Lagrange, 
D'Alembert,  Lavoisier,  and  Jussien,  the  father  of  modem 
butany.  Those  of  our  readers  who  wiah  for  further  informa- 
tion we  would  refer  to  M.  Alfred  Maury's  excellent  history. 

On  2l6t  December  1792,  the  old  Academy  of  Scieuctss 
met  for  the  last  time.  Many  of  the  members  fell  by  tlie 
guillotine,  many  were  imprisoned,  more  reduced  to  indi- 
gence^ The  aristocracy  of  talent  was  almost  as  much 
detested  and  persecuted  by  the  Revolution  as  that  of  rank. 

In  1795  the  Convention  decided  on  founding  an  Insti- 
tute, which  was  to  replace  all  the  academies.  The  first 
class  of  the  Institute  corresponded  closely  to  the  old 
academy,.    See  Iiibtitutil 

In  1816  the  Academy  was  reconstituted  as  a  branch  of 
the  InstituteL  The  new  academy  has  reckoned  among  its 
members,  bemdes  many  other  brilliant  names,  Camot  the 
engineer,  the  physicians  Fresnel,  Amp^,  Arago,  Biot,  the 
chemists  Gay-Lussac  and  Th^rd,  the  loologists  G.  Caviar 
and  the  two  Geoffroy  Saint-Hilaires. 

The  French  had  aJso  considerable  academies  in  most  of 
their  large  towns.  Montpellior,  for  example,  had  a  Royal 
Academy  of  Sciences,  founded  in  1706  by  Louis  XIV.,  on 
nearly  the  same  footing  as  that  at  Paris,  of  which,  indeed, 
it  was  in  some  measure  the  counterpart  It  was  recon- 
stitnted  in  1847,  and  organised  under  three  sectbns — 
medicine,  science,  and  lettersi  It  has  continued  to  publish 
annual  reports  c^  considerable  value.  Toulouse  also  had 
an  academy  under  the  denomination  of  Lantemists;  and 
there  were  analogous  institutions  at  Nlmes,  Aries,  Lyons, 
Dijon,  Bordeaux,  and  other  places.  Of  these  severed,  we 
beUeve,  are  still  in  existence,  if  not  in  activity. 

Before  passing  on  to  CJennan  academies,  we  may  here 
aotioe  a  private  scientific  and  philosophical  society,  the 
precursor  ci  the  French  Academy  of  Sciences.  It  does  not 
appear  to  have  had  any  distinguishing  name;  but  the  pro- 
moter of  it  was  Eusebius  Renaudot,  ConnseUof  and  "Phj- 
sidan  in  Ordinary  to  the  King  of  France,  and  Doctor 
Regent  of  the  Faculty  of  Physic  at  Paris,  by  whom  a  full 
acoonnt  of  its  conferences  was  published,  translated  into 
English  by  G.  Havers,  1664.  In  the  preface  it  is  said  to 
be  '^  a  production  of  an  assembly  of  the  choicest  wits  of 
FVaoee."  We  will  quote  a  few  of  the  subjects  of  these 
discnanons  in  order  to  show  the  character  of  the  society: — 
'^Wliy  the  loadstone  draws  iron;**  "Whether  the  soul's 
immoirtality  is  demonstrable  by  natural  reason ;"  *'  Of  the 
little  hairy  girl  lately  seen  in  this  city.''  On  subjects  of 
popular  superstition  their  views  were  f^  in  advance  of  the 
time.  Of  judicial  astrology  it  is  said,  ''Why  should  we 
seek  in  heaven  the  causes  of  accidents  which  befall  us  if 
we  can  find  them  on  earth  f  Of  the  philosopher's  stone-— 
**  This  most  extravagant  conceit,  'that  it  is  the  panacea, 
)oxnod  to  the  other  absurdities  of  that  chimerical  art,  makes 
OS  believe  that  it  is  good  for  nothing  bat  to  serve  for 
imaginary  ooaaohition  to  the  miserftUsu" 


Oemumf, — ^The  CoUegimm  Cwioawn  was  a  sdentifio 
society,  founded  by  J.  C.  Sturm,  professor  of  mathematics 
and  natural  i^osophy  in  the  University  of  Altorff,  in 
Franconia,  in  1672,  on  the  plan  of*  the  Aoeademia  del 
Oimento.  It  originally  consisted  of  20  members,  and  con- 
tiuued  to  flourish  long  alter  the  death  of  its  founder.  The 
early  labours  of  the  socie^  were  devoted  to  the  repetition 
(under  varied  conditions)  of  the  most  notable  experiments 
of  the  day,  or  to  the  discussion  of  the  results.  Two  volumes 
of  proceedings  were  pubUshed  by  Stunn  in  1676  and  16S5 
respectively.  The  Frofframma  InviUUcriwn  is  dated  June 
3,  1672;  and  Sturm  therein  uigee  that,  as  the  day  of  dis» 
putatious  philosophy  had  given  way  to  that  of  experi- 
mentel  philosophy,  and  as,  moreover,  scientific  societies  had 
been  founded  at  Florence,  London,  and  Rome,  it  would 
therefore  seem  desirable  to  found  one -in  Germany,  for  the 
attainment  of  which  end  he  requests  the  coK>peration  of 
the  learned. 

The  work  of  1676,  entitled  ColUffium  JExperitMnUde  swe 
Cwrioium,  conmienoes  with  an  account  of  the  diving-bell, 
"  a  new  invention;''  next  follow  chapters  on  the  camera 
obscura^  the  Torricellian  experiment,  the  air-pump,  micro- 
soope,  telescope,  &c  The  two  works  have  been  pronounced 
hy  a  competent  authority^  to  constitute  a  nearer  approach 
to  a  text- book  of  the  pli^^cs  of  the  period  than  any  pre- 
ceding wort:. 

The  Boyal  Academy  of  8etmee»  ai  Berlin  was  founded 
in  1700  by  Frederic  L  after  Leibnits'  comprehensive  plan, 
but  was  not  opened  till  1711.  Leibnits  was  the  first  presi- 
denkt.  Under  Maupertuis,  who  succeeded  him,  it  did  good 
service.  Its  present  oonstitntion  dates  from  January  24, 
1812.  It  is  divided  into  four  sections — ^phjrsical,  mathe- 
matiod,  philosophical,  and  historioiL  Each  section  is  imder 
a  paid  secretary  elected  for  hfe;  each  secretary  presides  in 
turn  for  a  quarter  of  a  year.  The  members  are — let,  Be- 
gidar  members  who  are  paid;  these  hold  generol  meetings 
every  Thursday,  and  sectional  meetings  every  Monday.  2d, 
Foreign  membins,  not  to  exceed  24  in  number.  3d,  Hon- 
orary members  and  correspondents.  Since  1811  it  has 
pubUshed  yearly,  Mhunree  de  VAcadhnie  JtayaU  dee  Seiencee 
et  BeUee  ZeUree  d  Berlin.  For  its  scientific  and  philoso- 
phical attainments  the  names  of  W.  and  A.  v.  Humboldt, 
Ideles,  Savigny,  Schleiennacher,  Bopp,  and  Ranke,  will 
sufficiently  vouch. 

The  Academy  of  Seiencee  at  Mannheim  was  established 
by  CSiarlos  Theodore,  Elector  Palatine,  in  the  year  1765. 
The  pkn  of  this  institution  was  furnished  by  Schnpflin, 
according  to  which  it  was  divided  into  two  classes,  the  hi»- 
torittl  and  physicaL  In  1780  a  sub-division  of  the  latter 
took  place  into  the  physical,  properly  so-called,  and  the 
meteorological-  •  The  meteorological  observations  are  pub- 
lished separately,  under  the. title  of  JEpheineridee  Soeikaiie 
Meteoroloffica  PalatkuB.  The  historical  and  physical  me- 
moirs are  published  under  the  title  of  Ada  Aeademia 
Theodoro-PalatiMe, 

The  Eledaral  Bavarian  Academy  of  Seiencee  at  Munich 
was  establiedied  in  1759,  and  publishes  its  memoirs  under 
the  title  of  Ahhandlungen  der  Baieriechen  Akademie.  Soon 
after  the  Elector  of  Bavaria  was  raised  to  the  rank  of  king^ 
the  Bavarian  govenmient,  by  his  orders,  directed  its  atten- 
tion to  a  new  organisation  of  the  Accdemy  of  Sciences  of 
Munich.  The  deingn  of  the  king  was,  to  render  its  hbours 
more  extensive  than  those  of  any  similar  institution  in 
Europe,  by  giving  to  it^  under  the  direction  of  the  ministiyy 
the  immediate  superintendence  over  all  the  establishments 
for  public  instruction  in  the  kingdom  of  Bavaria.  Tha  Privy- 
Coimeillor  Jacobi,  a  man  of  most  excellent  character,  and  of 
oonaiderable  sdentifio  attainments^  was  ^pointed  president 


^  Mr  a  F.  BodwiQ,  In  ttM  CftMtaf  JfMMb  JuM  21, 1867. 
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The  JBUctoralAeademp  at  £tfuH  was  established  by  the 
Elector  of  Mentz,  in  the  year  1754.  It  consists  of  a  pro- 
tector, president^  director,  assesBors,  a^jancts,  and  asso- 
ciLx».  Its  object  is  to  promote  the  useful  sdenoes.  The 
memoirs  were  originally  published  in  Latin,  but  afterwards 
in  German.  The  Hessian  Academy  of  Sdenoes  at  Qiessen 
publish  their  transactions  nnde.  the  tide  of  Ada  FkUo- 
sophieo-Medica  Academiat  ScurUiarum  Frineipalis  Heuiaeas, 
In  the  Netherlands  there  are  scientifio  academies  at  flush- 
ing' and  Brussels,  both  of  which  have  published  their 
transactions.    • 

Euuia. — The  Iviperiai  Academy  of  Sdeneei  at  St 
Pderibufy  was  projected  by  the  Czar  Peter  the  Great 
Having  in  the  course  of  his  tiayels  obserred  the  advan- 
tage of  public  societies  for  the  encouragement  and  piomo- 
tion  of  literature,  he  formed  the  design  of  founding  an 
academy  of  sciences  at  St  Fetersbuig;  By  the  lylvice 
of  Wolff  and  Leibnitz,  whom  he  consulted  on  this  occasion, 
the  society  was  accordingly  regulated,  and  several  learned 
foreigners  were  invited  to  become  membeia.  Peter  him- 
self drew  the  plan,  and  signed  it  on  the  10th  of  February 
1724;  but  he  was  prevented,  by  the  suddenness  of  his 
death,  from  carrying  it  into  execution.  His  decease,  how- 
ever, did  not  prevent  its  completion;  for  on  the  21st  of 
December  1725,  Catharine  L  establidied  it  according  to 
Peter's  plan,  and  on  the  27th  of  the  same  month  the  society 
assembled  for  the  first  tune.  On  the  1st  of  August  1726, 
Catharine  honoured  the  meeting  with  her  presence^  when 
Prof  essOT  Bulfinger,  a  German  naturalist  of  great  eminence, 
pronounced  an  oration  upon  the  advances  made  in  the 
theory  of  magnetic  variations,  and  also  on  the  progress  of 
research  in  so  far  as  regarded  the  discovery  of  (he  longi- 
tude. A  short  time  aft^wards  (he  empress  settled  a  fund 
of  £4982  per  annum  fop  the  support  of  the  academy;  and 
16  members,  all  eminent  for  their  learning  and  talents, 
were  admitted  and  pensioned,  under  the  title  of  professors 
in  the  various  brandies  of  science  and  literature.  The  most 
distinguished  of  these  professors  were  Nicholas  and  Daniel 
Bemouilli,  the  two  De  Lisles,  Bulfinger,  and  .Wol£ 

During  the  short  reign  of  Peter  IL  the  salaries  of  the 
members  wore  discontinued,  and  (he  academy  utterly 
neglected  by  the  Court;  but  it  was  again  patronised  by  the 
Empress  Anne,  who  even  added  a  seminary  for  the  educar 
tion  of  youth  under  the  superintendence  of  (he  professors. 
Both  institutions  flourished  for  some  time  under  the 
direction  of  Baron  Korf ;  but  upon  his  death,  towards  the 
end  of  Anne's  reign,  an  ignorant  person  being  appointed 
president^  many  of  the  most  able  members  quitted  Russia. 
At  the  accession  of  Elizabeth,  however,  new  life  and  vigour 
were  infused  into  the  academy.  The  original  plan  was 
enlarged  and  improTed;  some  of  the  most  leaned  foreigners 
were  again  drawn  to  St  Petersbutg;  and,  what  was  considered 
as  a  good  omen  for  the  literature  of  Russia^  two  natives, 
Lomonosof  and  Rumovsky,  men  of  genius  and  abilities, 
who  had  prosecuted  (heir  studies  in  foreign  uniTersitieB, 
were  enrolled  among  its  members.  Lastly,  (he  annual 
income  was  increased  to  £1 0,659,  and  sundry  other  advan- 
tsges  were  conferred  upon  the  institution. 

Th»  Empress  Catharine  H,  with  her  usual  zeal  for 
promoting  the  diffusion  of  Imowledge,  took  this  useful 
society  under  her  immediate  protection.  She  altered  the 
court  of  directors  greatly  to  the  advantage  of  (he  whole 
body,  corrected  many  of  its  abuses,  and  infused  a  new 
vigour  and  spirit  into  their  researches.  By  Catharine's 
particular  recommendation  (he  most  ingenious  professors 
visited  the  various  provinces  of  her  vast  dominions;  and  as 
the  funds  of  (he  academy  were  not  sufficient  to  d^ray  the 
whole  expense  of  these  expeditions,  the  empress  supplied 
the  deficiency  by  a  grant  of  J&2000,  which  was  renewed  as 
occaskm  required. 


The  purpose  and  object  of  these  travels  will  appear  tram 
the  instructions  given  by  the  academy  to  the  sevecal  per* 
sons  who  engaged  iu  (hem.  They  were  ordered  to  institute 
inquiries  respecting  the  different  sorts  of  earths  and  waters; 
the  best  methods  of  cultivating  barren  and  desert  spots; 
the  local  disordem  incident  to  men  and  animals,  together 
with  the  most  efficacious  means  of  relieving  them;  -the 
breeding  of  cattle,  particularly  of  sheep;  (he  rearing  of  bees 
and  silk-worms;  the  different  places  and  objects  for  fishing 
and  hunting;  minerals  of  all  kinds;  the  arts  and  trades; 
and  the  formation  of  a  Flc '%  Rutsica,  or  collection  of  indi- 
genous planta  They  were  particularly  instructed  to  rectify 
the  longitude  and  latitude  of  the  principal  towns;  to  make 
astronomical,  goographical,  and  meteorological  observa 
tions;  to  trace  the  courses  of  rivers;  to  construct  the  most 
exact  charts;  and  to  be  very  distinct  and  accurate  in  r» 
marking  and  describing  (ho  manners  and  customs  of  the 
different  races  of  people,  their  dresses,  languages,  anti- 
quities, traditions,  history,  religionj  in  a  word,  to  gain 
every  itJormation  which  might  tend  to  illustrate  the  real 
state  of  the  whole  Russian  empire.  More  ample  instruo- 
tions  cannot  well  be  conceived;  and  they  appear  to  have 
been  very  zealously  and  faithfully  executed.  The  conse* 
quence  was  that,  at  that  time,  no  country  could  boast, 
within  the  space  of  so  few  years,  such  a  numbe**  of  excellent 
publications  on  its  internal  state,  its  natural  productions, 
its  topography,  geography,  and  history,  and  on  the  manners, 
customs,  and  languages  of  the  different  tribes  who  inhabit 
it,  as  issued  from  (he  press  U  (his  academy.  In  its  researches 
in  Asiatic  languages,  and  general  knowledge  of  Oriental 
customs  and  religions,  it  proved  itself  the  worthy  rival  of 
our  own  Royal  Asiatic  ScKdety. 

The  first  transactions  of  this  sodoty  were  published  in 
1728,  and  entitled  Commentarii  AeademuB  SeieaHartim 
Imperialis  PetropolitanoB  ad  anaum  1726,  with  a  dedica- 
tion to  Peter  H  The  publication  was  continued  under 
this  form  until  the  year  1747,  when  the  transactions  were 
called  Novi  CommaUarU  AeadenUcBf  <b&;.and  in  1777,  the 
academy  again  changed  (he  title  into  Acta  Academim  Seiatf- 
tiarum  Imperialu  FetropoUUma^  and  likewise  made  some 
alteration  in  the  arrangements  and  plan  of  the  work.  Tha 
papers,  which  had  been  hitherto  published  in  the  Latin 
Isnguage  only,  were  now  written  indifforentiy  either  in 
that  Lmguage  or  in  French,  and  a  preface  added,  entitled 
Fartie  HitUjrigue,  which  contains  an  account  of  its  pro- 
ceedings, meetiogs,  the  admiasion  of  new  members,  and 
other  remarkable  occurrences.  Of  the  Cammuniariei,  14 
volumes  were  published:  the  first  of  the  New  Commas 
taries  made  its  appearance  in  1750,  and  the  twentieth  in 
1 776.  Under ,the  new  title  of  Acta  AcademioB,  a  number  of 
volumes  have  been  given  to  the  public ;  and  two  are  printed 
every  year.  These  transactions  abound  with  ingenious  and 
elaborate  disquisitions  upon  various  parts  of  science  and 
natural  history;  and  it  may  not  be  an  exaggeration  to  assert^ 
that  no  society  in  Europe  hss  more  distinguished  itself  for 
the  excellence  of  its  publications,  particularly  in  the  mora 
abstruse  parts  of  pure  and  mixed  mathematics. 

The  academy  is  still  composed,  as  at  first,  of  15  pro- 
fessors, besides  (he  president  and  director.  Each  of  these 
professors  has  a  house  and  an  annual  stipend  of  from  X200 
to  £600.  Beaides  the  professors,  there  are  four  acyuncts, 
with  pensions,  who  are  present  at  the  sittings  of  the  society, 
and  succeed  to  the  first  vacancies.  The  direction  of  the 
academy  is  generally  entrusted  to  a  person  of  distinctioiL 

The  buil^gs  and  apparatus  of  this  academy  are  on  a 
vast  scale.  There  is  a  fine  library,  consisting  of  36,000 
curious  books  and  manuscripts ;  together  with  an  extensive 
museum,  in  which  the  various  branches  of  natural  history, 
kCf  are  distributed  in  different  apartments.  The  latter  u 
extremely  rich  in  native  productions,  having  been  oonsi- 
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deraUy  Ati^ented  hj  the  collections  made  hj  Pallaa, 
Qmelin,  Quldanataedt,  and  other  profeaeora,  during  their 
expeditions  through  the  various  parts  of  the  Russian  em- 
pire. The  stuffed  animals  and  birds  occupy  one  apartment 
The  chamber  of  rarities^  the  cabinet  of  coins,  ifec,  contain 
innumerable  articles  of  the  highest  cniioeity  and  Talue. 
The  motto  of  the  soeiety  is  exceedingly  modest;  it  consists 
of  only  one  word,  PatUatim, 

Sweden, — ^The  Academy  of  Beiencetat  Stoekhcltn,  or  the 
Royal  Stoediah  Academy,  owes  its  institution  to  six  persons 
of  distinguished  learning,  among  whom  was  the  celebrated 
Linnaeus.  They  originally  met  on  the  2d  of  June  1739, 
when  they  formed  a  private  society,  in  which  some  dis- 
Bcrtations  were  road;  and  in  the  end  of  the  same  year 
their  6r8t  publication  made  its  appearance.  As  the  meet- 
ings continued  and  the  members  increased,  the  society 
attracted  the  notice  of  the  king;  and,  accordingly,  on  the 
31st  of  March  1741,  it  was  incorporated  under  Uie  name 
uf  the  Iloyal  Swedish  Academy.  Not  receiving  any  pen- 
sion from  the  crown,  it  is  mer^y  under  the  protootion  of 
the  king,  being  directed,  like  our  Royal  Society,  by  its  own 
members.  It  has  now,  however,  a  large  fund,  which  has 
chiefly  arisen  from  legacies  and  other  donations;  but  a  pro- 
fessor of  experimental  philosophy,  and  two  secretaries,  are 
still  the  only  persona  who  receive  any  salaries.  Each  of 
the  members  resident  at  Stockholm  becomes  president  by 
rotation,  and  continues  in  office  during  three  months. 
There  are  two  kinds  of  members,  native  and  foreign ;  the 
election  of  the  former  take  places  in  April,  that  of  the  latter 
m  July;  and  no  money  is  paid  at  the  time  of  admission. 
The  duu*crtations  read  at  each  meeting  are  collected  and 
j>ub!i.shed  four  times  in  the  year :  they  are  written  in  the 
Swedish  language,  and  printed  in  octavo,  and  the  annual 
publications  make  a  volume.  The  first  40  volumes,  which 
were  completed  in  1779,  are  called  the  Old  Tranaactiona, 

Denmark. — The  Royal  Academy  of  Sciences  ai  Copenr 
kayun  owes  its  institution  to  the  zeal  of  six  individuals, 
whom  Christian  YL,  in  1742,  ordered  to  arrange  his  cabinet 
of  medals.  These  persons  were  John  Oram,  Joachim  Fre- 
deric Ramus,  Christian  Louis  Scheid,  Mark  Woldickey, 
Eric  Pontopidan,  and  Bernard  Moelman,  who,  occasionally 
meeting  fortius  purpose,  extended  their  designs;  associated 
with  them  others  who  were  jeminent  in  several  branches  of 
science ;  and  forming  a  kind  of  literary  society,  employed 
themselves  in  searching  into,  and  cxphuning  the  history  and 
antiquities  of  their  country.  The  Count  of  Holstein,  the 
first  president,  warmly  patronised  this  society,  and  recom- 
mended it  so  strongly  to  Christian  YL  that,  in  1743,  his 
Danish  majesty  took  it  under  his  protection,  called  it  the 
Royal  Academy  of  Sciences,  endowed  it  with  a  fund,  and 
ordered  the  members  to  join  to'  their  former  pursuits 
natural  history,  physics,  and  mathematics.  Li  consequence 
of  the  royal  favour  the  members  engaged  with  fresh  zeal 
in  their  pursuits;  and  the  academy  has  published  15 
volumes  in  the  Danish  language,  some  of  which  have  been 
translated  into  Latin. 

England. — ^In  1616  a  scheme  for  founding  a  Royal 
Academy  was  st'uted  by  Ednxmd  Bolton,  an  eminent 
scholar  and  antiquary.  Bolton,  in  his  petition  to  King 
James,  which  was  supported  bv  Qeorge  Yilliers,  Marquis  of 
Buckingham,  proposed  that  the  title  of  the  acad^ny  should 
be  **King  James,  his  Academe  or  College  of  honour." 
La  the  Ust  of  members  ocnus  the  name  of  Sir  Kenelm 
Digby,  one  of  the  original  members  of  the  Royal  Society. 
The  death  of  the  king  pnved  fatal  to  the  undertaking. 
In  1635  a  second  attempt  vas  made  to  found  an  academy, 
under  the  patronage  of  Charles  L,  with  the  title  of 
"  liinerva's  Musasum,"  f o  the  instruction  of  young  noble- 
men in  the  liberal  arts  ud  sciences,  but  the  project  was 
toon  dropx'cd.  About  1 64  some  of  the  more  ardent  followers 


of  Bacon  used  to  meet,  some  in  London,  some  at  Oxford, 
for  the  discussion  of  subjects  connected  with  experimental 
science.  This  was  the  origin  of  the  Royal  Society,  which 
received  its  charter  in  1662.    See  Rotal  Sooibty. 

Ireland. — ^The  Koyal  frith  Academy  arose  out  of  a 
society  established  at  Dublin  about  the  year  1782,  and 
consisting  of  a  number  of  gentlemen,  most  of  whom 
belonged  to  the  university.  They  held  weekly  meetings, 
and  read  essays  in  turn  on  various  subjects.  The  memboit 
of  this  society  afterwards  formed  a  more  extenstvo  plan, 
and,  admitting  only  such  names  as  might  add  dignity  to 
their  new  institution,  became  the  founders  of  the  Moyal 
Irish  Academy,  They  professed  to  unite  the  advancement 
of  science  with  the  history  of  mankind  and  polite  literature. 
The  first  volume  of  their  transactions  (for  1787)  appeared 
in  1788,  and  seven  volumes  were  afterwards  published. 
A  socie^  was  formed  in  Dublin,  similar  to  the  Royal 
Society  in  London,  as  early  as  the  year  1683;  but  the 
distracted  state  of  the  coxmtry  proved  unpropitioua  to  tht 
cultivation  of  philosophy  and  literature. 

Holland, — The  Hoyal  Academy  of  Sciences  at  Amtierdamf 
erected  by  a  royal  ordinance  1852,  succeeded  the  Royal 
Listitute  of  the  Low  Countries,  founded  by  Louis  Napoleon, 
King  of  HoUand,  1808.  Li  1855  it  had  published  192 
volumes  of  proceedings,  and  received  an  annual  subsidy  of 
14,000  florins  from  the  state. 

Spain,^^Tho  Academy  of  Sciences  at  Jfadrid,  foonded 
1774,  after  the  model  of  the  French  Academy. 

PortugaL — The  Academy  of  Sciences  at  Liibon  is  divided 
into  three  classes— natural  history,  mathematics,  and 
national  literature.  It  oonsiste  of  24  ordinary  and  36 
extraordinary  members.  Since  1779  it  has  published 
Jfemorias  de  LeUeratwra  Portvgueza;  Memorias  £conomieet$; 
Collec^ao  de  Livros  ineditos  di  Eistcria  Portugueta. 

IL  AcADSMiEs  OF  BsLLEs  LsTTSBS. — Italy, ^-IXslj  in  the 
16th  century  was  remarkable  for  the  numbcff  of  ite  literary 
academies.  Tiraboschi,  in  his  History  of  Italian  Liieratyrs^ 
has  given  a  list  of  171 ;  and  Jarkius,  in  his  Specimm 
Historias  Academiarum  Condilarum,  enumerates  pearly 
700.  Many  of  these,  with  a  sort  of  Socratic  irony,  gave 
themselves  names  expressive  of  ignorance  or  simply  ludi- 
crous. Such  were  the  Lunalici  of  Naples,  the  Estravaganti^ 
the  FtdminaleSf  the  Trapessati,  the  Drowsy,  the  Sleepers, 
the  AnxiouSf  the  Confitsed,  the  Unstable,  the  Fantastic, 
the  Transformed,  the  jEtherial,  **  The  first  academies  oi 
Italy  chiefly  directed  thoir  attention  to  classical  literature ; 
they  compared  manuscripts;  they  suggested  new  readings,  or 
new  interpretations;  they  deciphfted  inscriptions  or  coins; 
they  sat  in  judgment  on  a  Latin  ode,  or  debated  the  pro- 
priety of  a  phrase.  Their  own  poetiy  had,  perhaps,  never 
been  neglected ;  but  it  was  not  tiU  the  writings  of  Bembo 
furnished  a  new  code  of  criticism  in  the  Italian  language, 
that  they  began  to  study  it  with  the  same  minuteness  as 
modem  Latin.''  ''They  were  encouragers  of  a  numis- 
matic and  lapidary  erudition,  elegant  in  itself,  and  throw- 
ing for  ever  little  specks  of  light  on  the  still  ocean  of  the 
past,  but  not  very  favourable  to  comprehensive  observation, 
and  tending  to  bestow  on  an  unprofitable  pedantry  the 
honours  of  real  learning."^  The  Italian  nobility,  excluded 
as  they  mostly  were  from  politics,, and  living  in  cities, 
found  in  literature  a  consolation  and  a  career.  Such 
academies  were  oligarchical  in  their  constitution;  they 
encouraged  culture,  but  tended  to  hamper  genius  and 
extinguish  originality.  Of  their  academies,  by  far  the 
most  celebrated  was  the  Accademia  delta  Crusca  or  Eur- 
furatorum;  that  is,  of  Bran,  or  of  the  Sifted.  The  title 
was  borrowed  from  a  previous  society  at  Perugia,  the 
Accademia  degli  Scossi,  of  the  Well-shaken.      Ito  device 

1  Hanam's  Tnt.  to  LU.  (fBurojpe,  toL  i.  654,  and  voL  U.  50X, 
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was  a  sieTo;  its  motto,  ^11  piii  bel  fior  no  ooglie,*  it 
collects  the  finest  flour  of  it ;  its  principal  object  the  puri- 
fication of  the  language.  Its  great  work  was  the  Vocahu- 
lario  delta  CrtueOj  the  first  edition  of  which  was  published 
1613.  It  was  composed  ayowedly  on  Tuscan  principles, 
and  regarded  the  14th  century  as  the  Augustan  period  of 
the  language,  Beni  assailed  it  in  his  Anti-Onuoa^  and 
tlus  ezdusive  Tuscan  spirit  has  disappeared  in  subsequent 
editions.  The  Aocademia  della  Crusca  is  now  incorporated 
with  two  older  societies — the  Aocademia  degli  Apatici 
(the  Impartials)  and  the  Aocademia  Fiorentina. 

Among  the  numerous  other  literary  academies  of  Italy 
we  may  mention  the  Academy  of  Naples,  founded  about 
1 440  by  Alfonso,  the  king ;  the  Academy  of  Florence,  founded 
1540,  to  illustrate  and  p^^  the  Tuscan  tongue,  especially 
by  a  dose  study  of  Petrarch ;  the  Intronati  of  Siena,  1525; 
the  InflamnuUi  of  Padua^  1534 ;  the  Bom  of  Siena>  sup- 
.pressed  by  Cosmo,  1568. 

The  Academy  of  HumaieriiU,  Umoristi,  had  its  origin  at 
Bome  in  the  marriage  of  Lorenso  Marcini,  a  Boman  gentle^ 
man,  at  which  several  persons  of  rank  were  guests.  It 
was  camiyal  time,  and  so  to  give  the  ladies  some  diversion, 
they  betook  themselves  to  the  reciting  of  verses,  sonnets, 
speeches,  first  extempore,  and  afterwards  premeditately, 
which  ^  gave  them  the  denomination  of  Belli  HumorL 
After  some  experience,  and  coming  more  and  more  into 
the  taste  of  these  ezerdses,  they  resolved  to  form  an 
jBcademy  of  belles  lettres,  and  chemged  the  title  of  Bdli 
Hwncri  lot  that  of  HumMsU, 

In  1690  the  Academy  or  Society  of  Aroadiane  was 
established  at  Bome,  fpr  the  purpose  of  reviving  the  study 
of  pcfetiy.  The  founder  Orescimbeni  1b  the  author  of  a 
well-known  history  of  Italian  poetry.  It  numbered  among 
its  members  many  princes,  cardinals,  and  other  ecdesias- 
tics;  and,  to  avfid  disputes  about  pre-eminence,  all  appeared 
masked  after  the  manner  of  Arcadian  shepherds.  Within 
ten  yean  from  its  first  establishment  the  number  of 
academiciant  amounted  to  600. 

The  Boyal  Academy  of  Savoy  dates  from  1719,  and  was 
made  a  royal  academy  by  Charles  Felix  in  1848.  Its 
emblem  is  a  gold  orange  tree  full  of  flowers  and  fruit;  its 
motto  ''Flores  fructusque  perennes,"  being  the  same  as 
those  of  the  famous  Florim^rUane  Academy,  founded  at 
Annecy  by  St  Fronds  de  Sales.  It  has  published  valuable 
memoirs  on  the  history  and  antiquities  of  Savoy. 

Oermany. — Of  the  German  literary  academies,  the 
most  celebrated  was  Die  Fruehlbringende  GiidUchaft,  the 
Fruitful  Sodety,  established  at  Weimar  1617.  Five 
princes  enrolled  their'  namojB  among  the  original  members. 
Tht  object  was  to  purify  the  mother  tongue.  The  German 
academies  copied  those  of  Italy  in  their  quaint  titles  and 
petty  ceremonials,  and  exercised  litUe  permanent  influence 
on  the  language  or  literature  of  the\ountry. 

iVa»c0.-r-Tbe  Freiich  Academy  was  established  by  order 
of  the  king  in  the  year  1 635,  but  in  its  original  form  it  came 
into  existence  some  four  or  five  years  earlier.  About  the 
year  1629  certain  literaiy  friends  in  Paris  agreed  to  meet 
weekly  at  the  house  of  one  of  their  number.  These  meet- 
ings were  quite  informal,  but  the  conversation  turned  mostly 
on  literary  topics;  and  when,  as  was  often  the  case,  one  of 
the  number  had  composed  some  work,  he  read  it  to  the 
rest,  and  they  gave  their  opinions  upon  it  '  The  place  of 
meeting  was  the  house  of  M.  Conrard,  which  was  chosen 
as  being  the  most  central  The  fame  of  these  meetings, 
though  the  members  were  bound  over  to  secrecy,  reached  at 
lengUi  the  ears  of  Cardinal  Bichelieu,  who  conceived  so 
high  an  opinion  of  them,  that  he  at  once  promised  them 
his  protection,  and  ofiTerod  to  incorporate  tiiem  by  letters 
patent  Nearly  all  the  members  would  have  preferred  the 
charms  of  privacy,  but^  oonsidering  th^risk  they  would  run  in 


incurring  the  cardinal's  displeasure,  and  that  by  the  letter 
of  the  law  all  meetings  <tf  any  sort  or  kind  were  prohibited, 
they  expressed  their  gratitude  for  the  high  honour  the 
cardinal  thought  fit  to  confer  on  them.  They  proceeded 
at  once  to  organise  their  body,  settle  their  laws  and  consti^- 
tion,  appoint  officers,  and  choose  their  namei  Their  officers 
consisted  of  a  director  and  a  chancellor,  both  chosen  by 
lot,  and  a  permanent  secretary,  chosen  by  votes.  They 
elected  besides  a  publisher,  not  a  .member  of  the  body. 
The  director  presided  at  the  meetings,  being  considered 
as  primui  inter  pares,  and  performing  much  the  same  part 
as  the  speaker  in  the  English  House  of  Commons.  The 
chancellor  kept  the  seals,  and  sealed  all  the  official  docu- 
ments of  the  academy.  The  office  of  the  secretary  explainer 
itsell  The  cardinal  was  ex  officio  protector.  The  meet- 
ings were  weekly  as  before. 

The  letters  patent  were  at  once  granted  by  the  king,  but 
it  was  only  after  violent  op^>osition  and  long  delay  that  the 
president,  who  was  jealous  of  the  cardinal's  authority,  con- 
sented to  grant  the  verification  required  by  the  old  cour 
stitution  of  France. 

The  object  for  whidi  the  academy  was  founded,  as  set  forth 
in  its  statutes,  was  the  purification  of  the  French  language. 
"  The  prindpel  function  of  the  academy  shall  be  io  labour 
with  all  care  and  diligence  to  give  certain  rules  to  our 
language,  and  to  render  it  pure,  doquent,  and  capable  of 
treating  the  arts  and  sdences"  (Art  24).  They  proposed 
"  to  deanse  the  language  horn  the  impurities  it  has  con- 
tracted in  the  mouths  of  the  common  people,  from  the 
jargon'  of  the  lawyers,  itom  the  misusages  of  ignorant 
courtiers,  and  the  abuses  of  the  pulpit" — Letter  of  Academy 
to  Cardmal  Bichelieu. 

Their  numbers  were  fixed  at  forty.  The  original  members 
who  formed  the  nudeus  of  the  body  were  eight,  and  it  was 
not  till  1639  that  the  full  number  was  completed.  Their 
first  undertaking  consisted  of  essays  written  by  all  the 
members  in  rotation.  To  judge  by  the  titles  and  speci- 
mens which  have  come  down  to  us,  these  possessed  no 
special  originality  or  merit,  but  resembled  the  ^iScifets  of 
the  Greek  rhetoricians.  They  next,  at  the  instance  of 
Cardinal  Bichelieu,  undertook  a  criticism  of  Comeille's 
Cid,  the  most  popular  work  of  the  day.  It  was  a  rdle  of 
the  academy  that  no  work  could  be  criticised  except  at  the 
author's  request  It  wa^  only  the  fear  of  incurring  the 
cardinal's  displeasure  which  wrung  from  Comeille  an  un- 
willing consent  The  critique  of  the  academy  was  re- 
written several  times  before  it  met  with  the  cardinal's 
approbation.  After  six  months  of  elaboration,  it  was  pub- 
lished under  the  title,  Sentimentt  de  PAcadSmie  Fran^oite 
8ur  le  Cid.  This  judgment  did  not  satisfy  Comeille,  as  » 
saying  attributed  to  lum  on  the  occasion  shows.  "  ffora- 
tilts,**  he  said,  referring  to  his  last  play,  "  was  condemned 
by  the  Duumviri,  but  he  was  absolved  by  the  people." 
But  the  crowning  labour  of  the  academy,  commenced  in 
1639,  was  a  dictionary  of  the  French  knguage.  By  the 
twenty-sixth  artide  of  their  statutes,  they  were  pledged  to 
compose  a  dictionary,  a  grammar,  a  treatise  on  rhetoric, 
and  one  on  poetry.  M.  Chapelain,  one  of  the  original 
members  and  leading  spirits  of  the  academy,  pointed  out 
that  the  dictionary  would  naturally  be  the  first  of  these 
works  to  be  undertaken,'  and  drew  up  a  plan  of  the  work, 
which  was  to  a  great  extent  carried  out  A  catalogue  was 
to  be  made  of  all  the  most  approved  authors,  prose  and  verse : 
these  were  to  be  distributed  among  the  members,  and  all 
words  and  phrases  of  which  they  approved  to  be  marked 
by  them  in  order  to  be  incorporated  in  the  dictionary. 
For  this  they  resolved  themsdves  into  two  committees, 
which  sat  on  other  than  the  regular  days.     M.  de  Yaugelas  ^ 

^  A  teii  mo<  of  hii  is  worth  nooidiag.    WliMi  retunisg  thanks  fiv 
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ifm  HfptimM  editor  m  Mat  To  zenranmie  him  for  his 
kboany  ho  neuTed  from  the  eoxdioal  %  pension  of  2000 
frurasL  Hm  fint  edition  of  this  dietionaijr  ^^ypeued  in 
1694^  the  last  CtrnpUmmU  in  1864. 

Tnetetd  of  followiagflie  histoiy  of  the  iVsnch  Academy,— 
w^A,  fike  its  two  Toonger  «iBteii,^the  Acedemj  of 
SdflBoee  and  the  Aeademy  of  InMriptions»  was  sappreased 
in  1793^  and  leeonstitated  ii>  1796,  as  a  ebss  of  the  Insti- 
tute^—«  hirtoiy  which  it  T.onld  he  impossiUe  to  treat 
adeqnatelj  in  the  limit  of  an  artiele,  we  will  attempt 
hcieflj  to  estimate  its  infloenoe  on  fnD.eh  literatore  and 
^IT^fB,  and  point  oat  its  principal  merits  and  defects. 
To  he^  with  its  merits,  it  may  jnstlj  boast  that  there  is 
hardfy  a  single  name  of  the  fint  rank  among  French 
iitteraUKn  that  it  has  not  enroUed  among  its  members. 
Holiire,  it  is  trae,  was  rejected  as  a  player;  bat  we  can 
hardly  bkme  the  academy  for  a  social  prejndioe  which  it 
ahjired  with  the  age;  and  it  is  well  known  th^  it  has,  as 
ftf  as  was  in  its  power,  made  the  amende  honorabU,  Jn 
the  8alU  det  SSaneet  is  pUced  the  bast  of  the  greatest 
of  modem  comedians,  with  the  inscription,  "]£en  ne 
manque  k  sa  gloire ;  il  manqoait  k  la  notre.**  Descartes 
was  ezdaded  from  the  fact  of  his  residing  in  Holland. 
Scarron  was  confined  by  paralysis  to  his  own  hoase. 
Pascal  is  the  only  remaining  exception,  and  Pascal  was 
better  known  to  his  contemporaries  'as  a  mathematician 
than  s  writer.  His  Letiret  FrxmneiaUt  wero  published 
anonymously;  and  jnst  when  his  fame  was  rising  he 
retired  to  Port-Boyal,  where  he  liTcd  the  life  of  a  rednse. 
On  the  other  hand,  it  cannot  be  denied  that  the/ni<MMZ» 
have  often  been  oocnpied  by  men  of  no  mark  in  literatare. 
Nor  is  the  academy  wholly  exonerated  by  M.  Liref  s  in- 
geniooa  defence,  that  there  are  bat  eight  marshals  in  the 
French  army,  and  yet  the  nomber  has  nerer  appeared  too 
restricted ;  for  its  most  ardent  admirers  will  not  assert  that 
it  has,  as  a  rule,  chosen  the  forty  most  distinguished  living 
anthora.  Court  intrigue,  rank,  and/iMtM  havo  too  often 
prevailed  over  real  merit  and  honesty.  Though  his  fkcts 
sre  incorrect,  there  is  much  truth  in  Courier's  caustic 
satire  i — "  Dans  une  compagnie  de  gens  faisant  profession 
d'esprit  oa  de  savoir,  nul  ne  veut  pr£  de  soi  un  plus  habile 
que  aoi,  mais  bien  un  plus  noble,  un  plus  riche :  un  due 
St  pair  honore  TAcad^mie  Fran^aise,  qui  ne  veut  point  de 
Boileaii,^  refuse  la  Bruy^  fait  attendre  Voltaire,  mais 
revolt  toot  d'abord  Chapeiain  et  Conrarl" 

Wa  have  next  to  consider  the  influenoe.of  the  French 
Academy  on  the  language  and  literature,  a  subjeot  on  which 
the  most  opposite  opinions  have  beeil  advanced.  On  the 
one  hand,  it  has  been  asserted  that  it  has  corrected  the 
Judgment,  purified  the  taste,  and  formed  the  language  of 
French  writers,  and  that  to  it  we  owe  the  most  striking 
characteristics  of  French  literature,  its  purity,  delicacy,  and 
flesibtiJi^.  Thus  Mr  Matthew  Arnold,  in  his  well-known 
Smtj^  m  ike  Liierarf  Influence  of  Aeademiee,  has  pro- 
nounced a  glowing  panegyric  on  the  French  Academy  as  a 
high  court  of  letters,  and  rallying  point  for  educated  opinion, 
as  asserting  the  authority  of  a  master  in  matters  of  tone 
and  taste.  To  it  he  attributes  in  a  great  measure  that 
thorou^iness,  that  openness  of  mind,  that  absence  of 
vulgarity  which  he  finds  evecywhere  in  French  literature ; 
and  to  the  want  of  a  similar  institution  in  England  he 
tmoes  that  eccentricity,  that  provincial  spirit,  that  ooarso- 
nees,  which,  as  he  thinks,  is  barely  compensated  by  English 
genius.  Thu%  too,  M.  Renan,  one  of  its  most  distingaished 
living  members,  says  that  it  is  owing  to  the  academy  ''qu'on 

Us  pnriflB,  tke  eardinal  mttf kad,  "  WeD,  Mondanr,  yon  will  not 
ioifal  «s  wad  pmuiem  in  yoat  diettonaiy."    "No,  Monadgatiir/' 

-      -MditffllMi  the  void  pnittlMie.'' 
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peat  toot  dire  Mns  appareO  scholastiqoo  at«e  k  kngae 
des  gens  du  mondei"  "Ah  ne  dites,"  he  eTe1aim%  f  ^ u*ili 
n'ont  rien  lait,  ces  obscorea  beaux  esprits  dont  la  vie  se 
passe  k  instruiro  le  proo^  dea  mots,  a  peaer  lea  qrll*blea. 
Ds  ont  lait  un  chef-d'osavr^— la  langue  franjaise^*  On  the 
other  hand,  its  inherent  defects,  have  been  so  weU  •ammed 
up  by  H.  Lanfrey,  that^we  cannot  do  better  than  ^ote 
from  his  recent  Bietery  ef  NoipcUon,  **  This  institution,* 
he  says,  speaking  of  the  French  Academy,  "had  never 
shown  itself  the  enemy  of  despotism.  Founded  by  the 
moiuffehy  and  for  the  monarchy,  eminentiy  favourable  to 
the  spirit  of  intrigue  and  favouritism,  incapable  of  any 
sustained  or  combined  labour,  a  stranger  to  thoae  great 
works  pursued  in  common  which  legitimise  and  glorifr 
the  existence  of  scientific  bodies,  occupied  exclusively  with 
learned  trifies,  fatal  to  emulation,  which  it  pretends  to 
stimulate^  by  the  compromises  and  calculations  to  which  it 
subjects  it,  directed  in  eveiything  hy  petfy  considerationai 
and  wasting  all  its  energy  in  childish  toumamenta,  in 
which  the  £ttteriea  that  it  showers  on  otheta  are  lonly  tho 
foretaste  of  the  compliments  it  expects  in  return  for  itself, 
the  French  Academy  seems  to  hare  received  from  its 
f ounden  the  special  mission  to  transform  genius  into  bel 
e^prii^  and  it  would  be  hard  to  produce  a  man  of  talent 
whom  it  has  not  demoralised.  Drawn  in 'spite  of  itself 
towards  politioa.  it  alternately  pnnuea  and  avoids  them ; 
but  it  is  specially  attracted  by  the  gossip  of  politics,  and 
whenever  it  has  so  far  emancipated  itself  as  to  go  into 
opposition,  it  does  so  as  the  champion  of  andent  pr^udioesL 
If  we  examine  its  influence  on  the  national  genius,  we 
shall  see  that  it  has  given  it  a  flexibility,  a  brilliancy,  a 
polish,  which  it  never  possessed  before;  but  it  has  done 
so  at  the  expense  of  its  nuMwuline  qualities,  its  originality, 
its  spontaneity,  its  vigour,  its  nataial  grace.  It  has  duk 
dplined  it,  but  it  has  emasculated,  impoverished,  and 
rigidified  it  It  sees  in  taste^  not  a  sense  of  the  beautiful, 
but  a  certain  type  of  correctness,  an  elegant  form  of  medio- 
crity. It  has  substituted  pomp  for  grandeur,  school 
routine  for  individual  inspiration,  elaborateness  for  simr 
plicity, /odnir  and  the  monotony  of  literaiy  orthodoxy  for 
variety,  the  source  and  spring  of  intellectual  fife;  and  in 
the  works  produced  undsr  its  auspices  we  discover  the 
rhetorician  and  the  writer,  never  the  man.  By  all  its 
traditions  the  academy  was  made  to  be  the  natuiiil  omap 
ment  of  a  monarchical  society.  Richelieu  conceived  and 
created  it  as  a  sort  of  superior  centralisation  appb'ed  to 
intellect,  as  a  high  literary  court  to  maintain  intellectual 
unity,  and  protest  against  innovation.  Bonaparte,  aware  of 
all  this,  had  thought  of  re-establishing  its  ancient  privileges; 
but  it  had  in  his  eyes  one  fatal  defect — eeprit,  Kings  of 
France  could  condone  a  wittidsm  even  against  themselves, 
a/MtrMMn  could  not* 

In  conclusion,  we  would  briefly  state  our  own  opinion. 
The  influence  of  the  French  Academy  has  been  conservative 
rather  than  creative  While  it  has  nosed  the  general 
standard  of  writing,  it  has  tended  to  hamper  and  crush 
originality.  It  has  done  much  by  its  example  for  style, 
but  its  attempts  to  impose  its  laws  on  language  have,  from 
the  nature  of  the  case,  failed.  For,  however  perf ectiy  a 
dictionary  or  a  grammar  may  represent  the  existing  lan- 
guage of  a  nation,  an  original  genius  is  certain  to  arise— a 
victor  Hu^  or  on  Alfred  de  Musset,  who  will  set  at  de- 
fiance all  dictionaries  and  academic  ndea. 

4iam.— The  Royal  Spanieh  Academy  ai  Madrid  held 
its  first  meeting  ih  July  1713,  in  the  palace  of  its  foundei^ 
the  Duke  d'Escalona.  It  consisted  at  first  of  8  academicians, 
including  the  duke;  to  which  number  14.«theii  were 
afterwards  added,  the  founder  being  chosen  president  or 
director.  In  1714  the  king  granted  them  the  royal  con- 
firmation and  protection.     Their  device  is  a  crucible  in 
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the  inlM^  ol  tlie  fira^  witli  tliit  motion  Lm^fMUL,  y 
da  mplendar^'-^**  It  piuifiM»  fbua,  and  mm  fariffhtnett." 
The  nnmber  of  itt  membeni  mui  limited  to  24;  tiie  Duke 
d'Escalona  was  choBen  director  for  lile^  bo^  liii  snooeieon 
were  elected  yearly,  and  tlie  aecretaiy  for  lifei  Their 
object,  as  marked  oat  by  the  royal  dedaration,  was  to 
coltlTate  and  improye  the  national  langnage.  They  were 
to  begin  with  choosing  carefully  such  wonds  and  phrases 
as  have  been  used  by  the  best  Spanish  Writers ;  noting 
the  low»  barbarous,  or  obsolete  ones;  and  oompoaing  a 
dictionary  whoein  these  might  be  distingnished  from  the 
former. 

/Stfecfeii.— The  Soyal  Swedith  Aeodentp  was  founded  in 
the  year  1786,  for  the  purpose  of  pzifying  and  perfecting 
the  Swedish  language.  A  medal  is  struck  by  its  direction 
every  year  in  £>nour  of  some  illustzions  Sweda  This 
academy  does  not  publish  its  transactions. 

Bdgiunu — ^Belgium  has  always  been  fsmons  for  its 
literary  societies.  The  little  town  of  Dieit  boasts  that  it 
possessed  a  society  of  poets  in  1302,  and  the  Ostherimsts 
cf  Alost  date  from  1107.  Whether  or  not  there  is  any 
foundation  for  these  daims,  it  is  certain  that  numerous 
ChamJben  of  Khetoric  (so  academies  were  then  called) 
existed  in  the  first  yeais  of  the  rule  of  the  house  of  Bur- 
gundy. 

The  present  Bofcd  Aeademp  of  Bdgwm  was  founded  by 
the  Count  of  CoUensl  at  Brussels,  1769.  Ckmnt  Stahren- 
berg  obtained  for  it  in  1772  letters  patent  from  Maria 
Theresa,  who  also  granted  pensions  to  all  the  members, 
and  a  fund  for  printing  their  works.  All  academicians 
wero  iptofado  ennobled.  It  was  reorganised,  and  a  class 
of  fine  arts  added  in  1845  through  the  agency  of  11  Van 
de  Weyer,  the  learned  Belgian  ambassador  at  London.  It 
has  devoted  itself  principally  to  national  history  and  anti- 
quities. 

UL  AoADKMizs  ov  Aboosoloot  and.  Huiobt. — 
Italy, — ^Under  this  dass  the  Academy  of  Eemdaneum  pro- 
perly ranks.  It  was  estabUshed  at  Naples  about  1755,  at 
which  period  a  museum  was  formed  of  the  antiquities 
found  at  Herculaneum,  Pompeii,  and  other  places^  by  the 
Marquis  Tanned,  who  was  then  minister  of  state.  Its  ob- 
ject was  to  ezphiin  the  paintings,  Ac.,  which  were  diBcorered 
at  those  phioes;  and  for  this  purpose  the  members  met 
every  fortnight,  and  at  each  meeting  three  paintings  were 
submitted  to  three  academicians,  who  made  their  report 
on  them  at  their  next  sitting.  The  first  vohmie  of  their 
labours  i^peared  in  1775,  a^  they  have  been  continued 
under  the  title  of  AnHekiUd  di  JSreolcmo.  They  contain 
engravings  of  the  prindpal  paintings,  statues,  broniss, 
marble  figures,  medals,  utensOs,  4a,  with  eo^ilanations. 
In  the  year  1807,  an  Academy  of  History  and  i^tiquities, 
on  a  new  plan,  was  estabUshed  at  Naples  by  Joseph  Bonv 
parte.  The  number  of  memben  was  limited  to  forty; 
twenty  of  whom  were  to  be  appointed  by  the  king^  and 
these  twenty  were  to  present  to  tum,.{or  his  choice,  three 
names  for  each  of  those  wanted  to  complete  the  full  num- 
ber. Eight  thousand  ducats  were  to  be  azmually  allotted 
for  the  current  expenses,  and  two  thousand  for  prises  to 
the  authors  of  four  workB  whidi  should  be  deemed  by  the 
academy  most  deserving  of  such  a  reward.  A  grand  meet- 
ing was  to  be  hdd  every  year,  when  the  prises  were  to  be 
distributed,  and  analyses  of  the  works  read.  Thid  first 
meeting  took  place  on  the  25th  of  April  1807;  but  the 
subsequent  dumges  in  the  political  state  of  Na^es  pre- 
vented the  full  and  permanent  establidmient  of  tnis  insti- 
tution. In  the  same  year  an  andemy  was  established  at 
Horenee  for  the  illustration  of  Tuscan  antiqnHi^^  wluch 
published  some  volumes  of  memoirs. 

IVfiHMS.— The  old  Aeademy  af  Ifueriptioiu  <md  BdU$ 
LtUrm  WM  anoffahootfram  the  French  Academy^  which 


then  at  least  conimned  the  iMfo  of  French  learning.  Look 
XIY.  was  of  all  French  kings  the  one  most  occupied  with 
his  own  aggrandisement  literature,  and  even  sdence,  he 
only  encouraged  so  far  as  they  redounded  to  his  own  i^ary. 
Nor  were  lit^aiy  men  inclined  to  assert  their  independence. 
BoHean  wdl  represented  the  spirit  of  the  age  when,  in 
dedicating  Ids  tragedy  of  JBermUce  to  Colbert^  he  wrote — 
"The  least  thing»  Income  important  if  in  any  degree 
they  can  serve  the  glory  and  pleasure  of  the  king.''  TkxtB 
it  was  that  the  Academy  of  Inscriptions  arose.  At  the 
suggestion  of  Colbert^  a  company  (a  com^ttee  we  should 
now  call  it)  had  been  appointed  by  the  king,  chosen  from 
the  French  Academy,  charged  with  the  office  of  furnishing 
inscriptions,  devices,  and  legends  for  medals.  It  consLBted 
of  foiur  academicians:  Ghapdain,  then  considered  the  poet 
laureate  of  France,  one  of  the  authors  of  the  critique  on 
the  Cid  (see  above);  I'abb^  de  Bouzeis;  Francis  Car- 
pentier,  an  antiquary  of  high  repute  among;  his  contem- 
poraries ;  and  I'abb^  de  Capsjznes,  who  owed  his  appoint- 
ment more  to  the  fulsome  natteiy  of  his  odes  than  his 
really  learned  trsnslationi}  of  Cicero  and  Sallust  This 
company  used  to  meet  in  Colbert^s  library  in  the  winter, 
at  his  country-house  at  Sceaux  in  the  summery  generally 
on  Wednesdays^  to  serve  the  convenience  of  ti^  minister, 
who  was  constantiy  present  Their  meetings  were  prind- 
pally  oocnpied  with  discussing  the  inscriptions,  statues,, 
and  pletures  intended  for  the  decoration  of  Verssilles;  but 
M.  Odbert^  a  seally  learned  man  and  an  enthusiastic  col- 
leetor  of  manuscripts,  was  often  pleased  to  converse  with 
them  on  matters  of  art,  history,  and  antiquities.  Their 
first  pubUshed  work  was  a  cdlection  of  engravings,  accom- 
panied l^  descriptions,  designed,  for  some  of  the  tapestriea 
at  YersaillesL  Louyois,  who  succeeded  CSolbert  as  a  super- 
intendent of  buildings,  revived  the  company,  whidi  had 
begun  to  rdsx  its  labours.  Fdibien,  the  learned  architect, 
and  the  two  great  poets  Badne  and  Boileau,  were  added 
to  their  number.  A  series  of  medals  was  commenced, 
entitled  MSdaiUei  de  la  Orande  Hidoire,  or,  in  otiier  words* 
the  history  of  le  Qiand  Monaique. 

But  it  was  to  M.  de  Portduutrain,  comptroller-general 
of  finance  and  secretary  of  state,  that  the  academy  owed 
its  institution.  He  added  to  the  company  Benaudot  and 
Tourreil,  both  men  of  vast  learning,  the  latter  tutor  to  his 
son,  and  put  at  its  head  his  nephew,  I'abb^  Bignon,  librarian 
to  the  kmg.  By  a  new  re^^tion,  dated  the  16th  July 
1701,  the  Royal  Academy  of  IneeriptvonM  and  MedaU 
was  instituted,  *bdng  composed  of  ten  honorary  members, 
ten  pensionerB,  ten  associates,  and  ten  pupils.  On  its 
constitution  we  need  not  dwdl,  as  it  was  an  almost  exact 
copy  of  that  of  the  Academy  of  Sdence.  Among  the 
regulations  we  find  the  following,  which  indicates  dearly 
the  transition  from  a  staff  of  learned  officials  to  a  learned 
body  ^—<<  The  academy  shall  concern  itself  with  all  that  can 
contribute  to  the  perfection  of  inscriptions  and  legends,  of 
designs  for  such  monuments  and  decorations  as  may  be 
submitted  to  its  judgment;  also  with  the  description  of  all 
artistic  works,  prescLt  and  future,  and  the  historical  ex- 
planation of  the  subject  of  sudi  works;  and  as  the  know- 
ledge of  Greek  and  Latin  antiquities,  and  of  these  two 
hmguages,  \b  the  best  guarantee  for  success  in  hibours  of 
this  dass,  the  academicians  shall  apply  themselves  to  all 
that  this  division  of  learning  indudes,  as  one  of  the  moat 
worthy  objects  of  their  pursuit" 

Among  the  first  honorary  members  we  find  the  indefi^ 
tigable  Mabillon  ^exduded  from  the  pensioners  by  reason 
of  his  orders),  Pere  La  Chaise,  the  king's  confessor,  and 
Osrdinal  Bohan;  among  the  associates  Fontenelle,  and 
Bollin,  Irhose  Ancient  ffittory  was  submitted  to  the 
academy  for  revision.  In  1711  mtj  completed  L'lluioiro 
MkaUiqwt  du  £ai,  of  which  SainlSinum  was  asked  ta 
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viito  the  prafaoQ.  In  1716  the  regent  changed  its  title 
to  ^  of  the  Aoadeiny  of  Inmr^fiHoita  and  BeUet  Lettrm, 
ft  title  which  better  suited  its  new  character. 

I&ihe  great  battle  between  the  Ancients  and  the  Modems 
which  divided  the  learned  world  in  the  first  half  of  the 
18th  centniy,  the  Academy  oKf  Inscriptions-  naturally 
espoused  the  cause  of  the  Ancients,  as  the  Academy  of 
Sciences  did  that  of  the  Modemai  During  the  earlier 
years  of  the  French  Revolution  the  academy  continued 
its  labours  uninterruptedly;  and  on  the  22d  of  January 
1793,  the  day  after  the  death  of  Louis  XVL,  we  find  in 
^tie  Proceedings  that  IL  Br^quigny  read  a  paper  on  the 
projects  of  marriage  between  Queen  EUzabetn  and  the 
Dukes  of  Anjou  and  Alenoon.  In  the  same  year  were 
published  the  45th  and  46Ui  toIb.  of  the  Jiimoirtt  de 
fAeadimie,  On  the  2d  of  August  of  the  same  year  the 
last  iSanee  of  the  old  academy  was  held.  More  fortunate 
than  its  sister  Academy  of  Sdenoes,  it  lost  only  three  of  its 
members  by  the  guillotine.  One  of  these  waa  the  astro- 
nomer Sylyain  Bailly.  Iliree  others  sat  aa  membea  of 
the  Convention ;  but  for  the  honopr  of  the  academy,  we 
must  add  that  all  three  were  distinguished  by  their  mode- 
ration. 

In  the  first  draught  of  the  new  Institute,  October  25, 
1795,  no  dass  corresponded  exactly  to  the  old  Ajcademy 
of  Inscriptions  ;1>ut  most  of  the  members  who  survived 
found  themselves  rejected  either  in  the  2d  dass  of  moral 
and  political  sdence,  under  which  history  and  geography 
were  included  as  sections,  or  more  genenUly  under  the  Sd 
class  of  literature  and  fine  arts,  which  embraced  andent 
languages,  antiquities,  and  monuments. 

In  1816  the  academy  received  again  its  old  namei 
The  Froceedings  of  the  Sodety  embrace  a  vast  fidd,  and 
are  of  very  various  merits.  Perhaps  the  subjects  on  which 
it  hais  shown  most  originality  are  comparative  mythology, 
the  history  of  sdence  among  the  andents,  and  the  geo- 
graphy and  antiquities  of  France.  The  old  academy  has 
reckoned  among  its  memben  De  Sacy  .the  Orientalist, 
Dansse  de  Yilloison  the  philologiBt,  Du  Perron  the  traveller, 
Sointe-Croiz  and  Du  Theil  the  antiquarians,  and  Le  Bean, 
who  has  been  named  the  last  of  the  Romans.  The  new 
academy  has  already  inscribed  on  its  lists  the  well-known 
names  of  diampolliozi,  A.  R^mnsat,  Raynouard,  Bnmouf, 
and  Augustin  Thierry. 

Celtic  Academy, — ^In  consequence  of  the  attention  of 
several  literary  men  in  Paris  having  been  directed  to  Cdtio 
antiquities,  a  Celtic  Academy  was  established  in  that  dty  in 
the  year  1 800.  Its  objects  wore,  firat,  the  duddation  of  the 
history,  customs,  antiquities,  manners,  and  monuments  of 
the  Colts,  particularly  in  France;  secondly,  the  etymology 
of  all  tJie  European  languages,*  by  the  aid  of  the  Cdto- 
British,  Wdah;  and  Erse ;  and,  tliirdly,  researches  relating  to 
Dmidism.  The  attention  of  the  membera  was  also  parti- 
cularly called  to  the  history  and  settlements  of  the  Qalat» 
in  Ana.  Lenoir,  the  keeper  of  the  museum  of  French 
monuments,  was  ^pointed  preddent.  The  academy  still 
exists  as  La  SoeifU  Royale  dee  Antiqiiairea  de  Fnmee. 

lY.  AcADKMTiw  Of  Mkdiodtk  ahp  SuBQiRY. — Oermonf, 
— ^The  Academy  of  Jfaturce  Cvrioei,  called  also  the  Leo- 
poUUne  Academy,  was  founded  in  1662,  by  J.  L.  Bausch, 
a  physician  of  Leipdc,  who,  imitating  the  .example  of  the 
yngliali,  published  a  general  invitation  to  mediod  men  to 
oommunicate  all  extraordinary  cases  that  occurred  in  the 
oonrse  of  their  practice.  The  works  of  the  Naiwrm  Curioei 
were  at  first  published  separatdy ;  but  this  being  attended 
with  condderable  inconvenience,  a  new  arrangement  was 
formed,  in  1770,  for  pablishing  a  volume  of  observations 
annually.  From  some  cause,  however,  the  first  volume 
did  not  make  its  appearance  until  1784,  when  it  came 
Sorth  under  the  title  of  Ephemeridee,    Zn  1687,  the  Emperor 


Leopold  took  tha  toetofey  nnder  hit  proteetkm,  and  eaftib- 
liahed  it  at  Yienna;  hence  the  title  of  Leopoldme  which  it 
in  consequence  assnmed.  But  though  it  thus  acquired  a 
name,  it  had  no  fixed  place  of  meeting,  and  no  regular 
assemblies;  instead  of  which  there  waa  a  kind  of  bureau 
or  office,  first  jstahliahed  at  Breslan,  and  afterwards  re- 
moved to  Nuremberg,  where  eommunicationa  from  corre- 
spondents were  recdvod,  and  persons  properly  qtialified 
admitted  aa  membera  By  its  constitution  the  Leopoldine 
Academy  conaista  of  a  preadent,  two  adijnncts  or  secretariei^ 
and  colleagues  or  members^  without  any  limitation  as  to 
numbera  At  their  admiiwon  the  last  come  under  a  two 
fold  obligetion — ^fixst,  to  choose  some  subject  for  discnsdon 
out  of  the  anima],  vegetable,  or  mineral  kingdom,  provided 
it  haa  not  been  prertoody  treated  of  by  any  colleague  of 
the  academy;  and,  aeoondly,  to  apply  themadves  to  f unuah 
materials  for  the  armual  ipkemeridet.  Each  member  also 
bean  about  with  him  the  qrmbol  of  the  academy,  consist- 
ing of  a  gold  ling^  whereon  is  represented  a  book  o|>en, 
with  an  eye  on  one  aide^  and  on  the  other  the  academical 
motto  of  ymquam  oHoetu, 

The  Academy  ef  Steryery  at  Tlenna  waa  Instituted  by 
the  present  emperor,  under  the  direction  of  the  cdebrated 
BrambeUa.  In  it  there  were  at  finit  only  two  prof esson ; 
and  to  their  charge  the  insteoction  of  a  hundred  and  thirty 
young  men  was  committed,  thirty  'of  whom  had  formerly 
been  surgeons  in.  the  army.  But  latterly  the'number  both 
of  teachen  ud  pupils  was  oonaidenbly  increased.  Qab- 
rielli  waa  appointed  to  teach  patholc^  and  practice: 
Boecking,  anatomy,  phyddoffy,  and  phydca;  Strdt,  medical 
^dphi^ceutia^^  surgical  opa- 

rations,  midwifery,  and  ckirurgia  foreneie;  and  Plenkp 
diemutry  and  botany.  To  these  waa  also  added  Beindel, 
as  proseeator  and  extraordinary  professor  of  surgery  and 
anatomy.  Besidea  this,  the  emperor  provided  a  large  and 
splendid  edifice  in  Yierma«  which  affords  accommodation 
both  for  the  teachers,  the  students,  pregnant  women, 
patients  for  clinical  lectures,  and  servants.  For  the  use 
of  this  academy  the  emperoralso  purchased  a  medical 
lilvary,  which  ia  open  every  day ;  a  complete  set  of  chimr- 
gical  instruments;  an  apparatua  for  experimenta  in  natural 
phUoaophy ;  a  collection  of  natural  hutory;  a  number  of 
anatomicd  and  pathdogical  preparations ;  a  collection  of 
preparationa  in  wax,  bnmght  from  Florence;  and  a  variety 
of  other  useful  artidea.  A4Joining  the  building  there 
is  also  a  good  botanical  garden.  With  a  view  to  encourage 
emulation  among  the  students  of  this  institution,  three 
prise  medals,  ea£  of  the  value  of  40  fiorins,  are  aimually 
bestowed  on  those  who  return  the  best  answen  to  question! 
proposed  the  year  before.  These  prixes,  however,  are  not 
enturdy  founded  by  the  emperor,  but  are  in  part  owing  to 
the  liberality  of  Brendellius,  formerly  protochinugqa  at 
YiermsL 

France, — Hoyal  Academy  of  Jledidne. — Hedidnie  is  a 
sdence  which  has  always  engaged  the  attention  of  the 
kinga  of  France.  Charlemagne  estabUahed  a  school  of 
medicine  in  the  Louvre,  and  varioua  aocietiea  have  been 
founded,  and  privileges  granted  to  the  faculty  by  hie  auc- 
cessora  ThB  Royal  Academy  of  Medicine  Bacconied  io  ihB 
M  Royal  Sodety  of  Medicine  and  the  Academy  of  Sur- 
gery. It  was  erected  by  a  royal  ordinance,  dated  December 
20, 1820.  It  was  divided  into  three  sections— medicine, 
surgery,  and  pharmacy.  In  its  constitution  it  dosely 
resemUedtheAcademyof  SdenceB^ndLtv/x.)  Ita  function 
waa  to  preeeme  or  propagate  vaccme  matter,  and  answer 
inquiriea  addressed  to  it  by  the  Qovemment  on  the  subject 
of  epidemios,  sanitary  reform,  and  public  health  generally. 
It  hasmidntained  an  enormooa  correspondence  in  fJi 
quartan  of  the  globe,  and  pnbUshed  extendve  minutes. 

y,  AoAPnosa  of  thi  Fo»  A»w— J2ww*o»— Th^ 
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Mdemy  at  8t  Peterabnig  wuR  esCaUidied  hy  tho  EmprMe 
Cuxabeth,  at  the  snggestioa  of  Count  ShuTaloff,  and 
annexed  to  the  Academy  of  Sdenoea.  The  fund  for  its 
Bupport  was  £4000  per  annmn,  and  the  foundation 
admitted  for^  Mholaxa.  ""  Catharine  H.  fonned  it  into  a 
separate  institution,  augmented  the  annual  levenue  to 
£12,000,  and  inereosed  the  number  of  scholan  to  three 
hundred ;  she  also  oonstrncted,  for  the  use  and  aooommo- 
dation  of  the  memberB,  a  laige  circular  building,  which 
fronts  the  Neva.  The  scholan  are  admitted  at  the  age  of 
vx,  and  oontinue  until  they  hove  attained  that  of  eighteen. 
They  are  dothed,  fed,  and  lodged  at  the  expense  of  the 
OKown;  and  are  all  instructed  in  reading  and  writing, 
arithmetic,  the  French  and  German  languages,  and  draw- 
ing. At  the  age  of  foorteen  they  are  at  lil^rty  to  choose 
any  of  the  following  arts,  divided  into  four  dasses,  vi&, 
firet,  painting  in  all  its  branches  of  history  portraits,  war- 
pieces,  and  landscapes,  architecture,  mosaic,  enamelling, 
&0. ;  secondly,  dngraving  on  copperplates,  seal-entting,  &c. ; 
thirdly,  carving  on  wood,  ivoiy,  and  amber;  fourthly,  watch- 
making, turning,  instrument  making,  casting  statues  in 
bronze  and  other  metals,  imitating  gems  and  medaJs  in 
paste  and  other  compositions,  gilding,  and  varnishing. 
Frizes  are  annually  distributed  to  those  who 'excel  in  any 
particular  art ;  and,  from  those  who  have  obtained  four 
prizes,  twelve  are  selected,  who  are  sent  abroad  at  the 
charge  of  the  crown.  A  certain  sum  is  paid  to  defray 
their  travelling  expenses ;  and  when  they  are  settled  in 
any  town,  they  receive  an  annual  saJaiy  of  JC60,  which  te 
continued  during  four  years.  There  is  a  small  assortment 
of  paintings  for  the  use  of  the  scholars ;  and  those  who 
have  made  great  progress  are  permitted  to  copy  the  pictures 
in  the  imperial  collection.  For  the  purpose  of  design, 
there  are  models  in  plaster,  all  done  at  Rome,  of  the  best 
antique  statues  in  Italy,  and  of 'the  same  size  with  the 
originals,  which  the  artists  of  the  academy  were  employed 
to  cast  in  bronze. 

Frcatre. — The  Academy  of  PaifUing  and  Scutptwre  ai 
Paris  was  founded  by  Louis  XIY.  in  1648,  under  the  title  of 
Acad^mie  Royale  des  Beaux  Arts,  to  which  was  afterwards 
united  the  Academy  of  Architecture,  erected  1671.  The 
academy  is  composed  of  painters,  sculptors,  architects, 
engravers,  and  musical  composers.  From  among  the 
members  of  the  society,  who  are  painters,  is  chosen  the 
director  of  the  French  Academic  des  Beaux  Arts  at  Berne, 
also  instituted  by  Louis  XIY.  iu  1677.  The  director's  pro- 
vince is  to  superintend  the  studies  of  the  pointers,  sculptors, 
kCy  who,  having  been  chosen  by  competition,  are  sent  to 
Italy  at  the  expense  of  the  Qovemment,  to  complete  their 
studies  in  that  country.  Most  of  the  celebrated  French 
painters  have  begun  their  career  in  this  way. 

The  Itoyal  Aoademy  of  Mune  is  the  name  which,  by  a 
strange  perversion  of  language,  is  given  in  France  to  the 
grand  opera.  In  1571  the  poet  Balf  established  in  his 
house  an  academy  or  school  of  music,  at  which  ballets  and 
masquerades  were  given.  In  1645  Mazarin  brought  from 
Italy  a  troupe  of  actors,  and  established  them  in  the  Rue 
du  Petit  Bourbon,  where  they  executed  Jules  8trozzi's 
**  Achille  in  Scire,''  the  first  opera  performed  in  France. 
•After  Moliire's  death  in  1673,  his  theatre  in  the  Palais 
Roysl  was  given  to  Sulli,  and  there  were  performed  all 
Cluck's  great  operas ;  there  Vestris  danced,  and  there  was 
produced  Jean  Jacques  Rousseau's  **  Devin  du  ViUage." 

Italy, — ^In  1778  an  Academy  of  Painting  and  Sculp- 
ture was  established  at  Turin.  The  meetings  were  held 
in  the  palace  of  the  king,  who  distributed  prizes  among 
the  most  successful  members.  In  Milan  an  Academy  of 
Architecture  was  established-  so  early  as  the  year  1380,  by 
Oaloas  YisoontL  About  the  middle  of  the  last  century  an 
Academy  of  the  Arts  was  established  there^  after  the 


example  of  those  at  Paris  and  Rome.  The  papOa  wen 
furnished  with  oiiginalB  and  modeLs,  and  priseo  were  dis- 
tributed annually.  The  prize  for  painting  was  a  gold 
medal,  and  no  prize  waa  bestowed  till  all  the  oompetiQg 
pieces  had  been  subjected  to  the  examination  and  criticism 
of  competent  judges.  Before  the  effects  of  the  French 
Revolution  reached  Italy  this  was  one  of  the  best  establiBh- 
ments  of  the  kind  in  that  kingdom.  In  the  hall  of  the 
academy  were  some  admirable  pieces  of  Correggio,  as  well 
as  several  andent  paintings  and  statues  of  great  merit^^ 
particularly  a  small  bust  of  Vitellius,  and  a  statue  of 
Agrippina,  of  most  exquisite  beauty,  though  it  wants  the 
head  and  aims.  The  Academy  ol  the  Arts,  whidi  had 
been  long  established  at  Fbrsnce,  f  dl  into  decay,  but  waa 
restored  in  the  end  of  last  century.  In  it  there  are  halls 
for  nude  and  plaster  figures,  for  the  use  of  the  sculptor  and 
the  painter.  The  hall  for  plaster  figures  had  models  of  all 
the  finest  statues  in  Italy,  arranged  in  two  lines;  but  the 
treasures  of  this  and  the  oUier  institutions  for  the  fine  artr 
were  greaUy  diminished  during  the  occupancy  of  Italy  by 
the  French.  In  the  saloon  of  the  Academy  df  the  Aits  at 
Modena  there  are  many  casts  of  antique  statues ;  but  after 
being  plundered  by  the  French  it  dwindled  into  a  pet^ 
school  for  drawings  from  living  models;  it  contains  the 
skull  of  Correggio.  There  is  alw  an  Academy  of  the  Fine 
Arts  in  Mantua,  and  another  at  Venice. 

J^aam, — ^In  Madrid  an  Academy  for  Painting,  Sculp- 
ture,, and  Architecture,  was  founded  by  Philip  V.  The 
minister  for  foreign  affisirs  is  preddent  Prizes  are  dis- 
tributed every  three  years.  In  Cadis  a  few  students 
are  supplied  by  Oovemment  with  the  means  of  drawing 
and  modelling  from  figures;  and  such  as  are  not  able 
to  purchase  the  requisite  instruments  are  prbvided  with 
them. 

Sweden, — ^An  Academy  of  the  Vmt  Arts  was  founded  at 
Stockholm  in  the  year  1733  by  Count  Tesdn.  In  its  hall 
are  the  andent  figifres  of  plaster  presented  by  Louis  XIY. 
to  Charles  XL  The  works  of  the  students  are  publidy 
exhibited,  and  prizes  are  distributed  annually.  Such  ii 
them  as  display  distinguished  ability  obtain  pennons  from 
Government,  to  enable  them  to  redde  in  Italy  for  some 
years,  for  the  purposes  of  investigation  and  improvement. 
In  tins  academy  there  are  nine  professors,  and  generally 
about  four  hundred  students.  In  the  year  1705  an 
Academy  of  Painting,  Sculpture,  and  Aichiteoture  waa 
established  at  Vienna,  with  the  view  of  encouraging  and 
promoting  the  fine  arts. 

Englcmd, — ^The  Roj^  Academy  of  ArU  in  London  waa 
instituted  for  the  encouragement  of  designing,  painting, 
sculpture,  &c.,  in  the  year  1768,  with  Sir  J.  Reynolds 
for  its  preddent  This  academy  is  under  the  immediate 
patronage  of  tiie  queen,  and  under  the  direction  of  forty 
artists  of  the  first  rank  in  their  several  profesdons.  It 
furnishes,  in  winter,  living  models  of  different  duuractera 
to  draw  after ;  and  in  summer,  models  of  the  same  kind 
to  paint  after.  Nine  of  the  ablest  academidans  are 
aimually  dected  out  of  the  forty,  whose  business  it  is  to 
attend  by  rotation,  to  set  the  figures,  to  examine  the 
performance  of  the  students,  and  to  give  them  neoessary 
instructions.  There  are  likewise  professors  of  painting; 
sculpture,  architecture,  anatomy,  and  chemiatiy,  who 
annually  read  public  leoturee  on  the  subjects  of  their 
several  departments ;  beddea  a  president,  a  council,  and 
other  officers.  The  admisdon  to  this  academy  is  free  to 
all  students  properly  qualified  to  reap  advantage  from  the 
studies  cultivated  in  it ;  and  there  is  an  annu2  exhibitioa 
at  Burlington  House  of  paintings,  sculptures^  and  demgns^ 
open  to  sJl  artists  of  distinguidied  menl 

The  Aoadsmy  cf  AneiaU  Mutie  was  estaUidied  in  Lon- 
don lin  1710y  1^  several  persons  of  distinctioii,  and  gthev 
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amatoiuRByin  ooqJimcfeioB  withtha  mod  emin«Qt  ^^-^m  of 
tiie  tim^  iriih  the  Tiew  <rf  proinoting  the  stad 
of  ▼ocal  and  instnuiMatal  hannony.  Tbk  institation, 
wbieh  had  the  adTantage  of  a  libraxy,  oouuting  of  the  most 
calafantod  compoeilaooay  both  fomga  and  domastio»  in 
maaiiaaipt  and  in  print,  and  whieh  waa  aided  ^7  the  per- 
fafmancm  of  the  gentlemen  ol'the  du^  n>ya]»  and  the 
eh<nr  of  St  F^'s,  with  the  b<^  bdonging  to  each,  oon- 
tinned  to  floibiah  for  many  yeaza.  In  1731  a  ohaxge  of 
plagiariwD  brought  agaimst  Bonondni,  a  member  of  the 
academy,  for  claiming  a  madrigal  of  Lotti  of  Yenioe  as 
hia  own,  threatened  the  existence  of  the  institation.  Dr 
Greene,  who  had  introduced  the  tnoi^rigftl  into  the  aca- 
demy, took  part  with  Bonondni,  and  withdrew  from  the 
society,  taking  with  him  the  b<^  of  St  Foul's.  In  1734 
Mr  GateB^  another  member  of  the  society,  and  master  of 
the  children  of  the  nyyal  chapel,  also  retired  in  disgust; 
so  that  the  institution  waa  thus  depriyed  of  the  awrifltenfio 
which  the  boys  afforded  it  in  ■ingitig  the  soprano  parts. 
From  this  time  the  academy  became  a  aeminaiy  for  the 
inatruciion  of  youth  in  the  principles  of  musio  and  the 
laws  of  haimony.  Dr  Pepnsdi,  who  waa  one  of  its  foun- 
ders, was  active  in  accomplishing  this  measure;  9%A  by 
the  expedient  of  educating  boys  for  their  purpose^  and 
admitting  auditor  members,  the  subsistence  of  the  aca- 
demy waa  continued.     The  £o^  AeatUaty  qf  Mutie 
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m  fonned  by  the  prindpal  nobOity  and  gntiy  of  tbi^ 
kingdom,  for  the  perf onnanoe  of  opens,  composed  by 
Handel,  and  conducted  hy  him  at  the  theatre  in  the  Hay- 
market  The  subscription  amounted  to  £00,000,  and  the 
king^  beaidea  subscribing  £1000,  allowed  the  society  to 
assume  the  title  of  B(^  Academy.  It  consistod  of  a 
gOTemor,  depnty-goyemor,  and  twenty  directom.  A  coo- 
tost  between  Handel  and  Seneeino^  one  of  the  perf onners^ 
in  which  the  directors  took  the  part  of  the  latter,  ooca- 
idoned  the  dissolution  of  the  academy,  after  it  hod  subsisted 
with  reputation  for  mora  than  nine  yoars.  fThe  present 
Boffol  Academy  of  Mueio  dates  from  1822,  and  was  incor- 
porated in  1830  under  the  patronage  of  the  queen.  It 
instructs  pupils  of  both  sexes  in  music,  charging  33  guineas 
per  annum;  but  many  receiye  instruction  frM.  It  also 
giyea  pnblio  concerts.  In  this  institution  the  leading 
instrumentalists  and  Tocalista  of  England  have  receiyod 
their  education.  (See  Mutieal  DirtcCont  published  by 
Budall,  Oute,  and  Co.) 

AoADimr  is  a  term  also  applied  to  those  royal  coUegiate 
seminariea  in  which  young  men  are  educated  for  the  nayy 
and  anny.  In  our  country  there  are  three  colleges  cf 
this  description — the  Boyal  Naval  College  at  Portsmouth, 
the  Boyal  Military  Academy  at  Wodwich,  and  the  Koval 
Militaiy  College^  Sandbunt. 

{F.&) 


ACADIB,  or  Acadia,  the  name  borne  by  Kova  Scotia 
^vhile  it  remained  a  French  settlement 

ACAUSPHiB  (from  d#caXi{^,  a  nettle),  a  name  given  to 
the  animals  commonly  known  aa  JeUy-Juh,  seaMubber, 
AfeduecBf  eea^nettlee.  Ac 

AGANTHOCEPHALA  (from  ittm^a,  a  thorn,  and 
«f^aAa(,  the  head),  a  group  of  psiasitio  worms,  having  the 
heads  armed  with  spines  or  hooks. 

ACANTHOFTEBTGII  (from^tficavAi,  a  thorn,  and 
wT^pvf,  a  wing),  an  order  of  fishes^  having  bony  skeletons 
with  prickly  spinous  processes  in  tlie  dorsal  fins. 

ACANTHUS,  a  genus  of  plants  belonging  to  the  natural 
order  Acanthaccas.  The speciee are nativesof  thesouthem 
porta  of  Europe.  The  most  oonunon  species  is  the  Acan^ 
ikua  nioUu  or  JSraniureme,  It  has  large,  deeply-cut,  hairy, 
shining  leaves,  which  are  supposed  to  have  suggested  the 
decoration  of  the  Corinthian  column.  Another  spedes, 
Aeemlkut  epintmu,  is  so  celled  from  its  spiny  leavea. 

ACAPULCO,  a  town  and  port  in  Hezioo^  ^n  a  bay  of 
the  PlEMalfic  Ocean,  about  190  miles  S.&W.  of  Hezioo,  in 
K.  kt  le""  Sa,  W.  long.  99"*  46'.  The  harbour,  wliich  is 
the  best  on  the  Pacific  coast,  is  almost  completely  land- 
locked. •  It  is  easy  of  access,  and  the  anchorage  is  so 
secure  that  heavily-laden  ships  can  lie  dose  to  l£e  roekB 
which  surround  it.  The  town,  lisa  N.W.  of  the  harbour, 
and  is  defended  hy  the  castie  of  San  Diego,  which  stands 
OB  an-eminence.  During  a  part  of  the  dry  season  the  air 
ia  infected  with  the  putrid  effluvia  of  a  morass  eastward  of 
tiie  town.  This,  together  with  the  heat  of  the  dimate, 
aggravated  by  the  reflection  of  the  sun's  raya  from  the 
granite  rocks  that  environ  the  town,  rendera  it  veiy  un- 
healthy, especially  to  Europeana,  though  a  passage  cut 
through  the  rochs^  to  lot  in  the  sea  breeze^  haa  tended  to 
improve  its  salubn:^.  Acanuloo  was  in  former  times  the 
great  depOt  of  the  trade  of  Spain  withthe  East  Indies. 
A  galleon  sailed  from  this  port  to  Manilla  in  the  Philippine 
Islands,  and  another  returned  once  a  year  laden  witii  the 
treaaorea  and  luzuxiea  of  the  East  Cii  the  arrival  of  ihis 
galleon  ft  great  lair  waa-held,  to  whidr  merchants  resorted 
tern  all  9Mt»  <4  MjBim,    Iha  tade  between  Aoapuloo 


and  Manilla  was  annihilated  when  Mexico  became  inde- 
pendent; and,  from  this  cause,  and  also  on  account  of  the 
frequent  earthquakes  by  which  the  town  has  been  visited, 
it  had  sunk  to  comparative  insignificance,  when  the  dis- 
coveiy  of  gold  ib  California  gave  its  trade  a  fresh  impetusi 
It  is  now  the  most  important  seaport  In  Mexico,  and  ia 
regularly  touched  at  by  tiie  Badfiic  mail  steamera  Besides 
having  a  laige  transit  trade,  it  exporta  wool,  skins,  cocoa, 
codiineal,  and  indigo;  and  the  imports  include  cottons, 
silks,  and  hardware.    Population  about  5000. 

ACABN ANIA,  a  province  of  andent  Greece,  now  called 
Carnia.  It  was  bounded  on  the  N.  by  the  Ambraciau 
gulf,  on  the  N.R  by  AmphHochia,  on  the  W.  and  S.\7. 
by  the  Ionian  Sea,  and  on  the  E.  by  iEtolia.  It  was 
a  hilly  country,  with  numerous  lakes  and  tracts  of  rich 
pasture,  and  its  hills  are  to  the  present  day  crowned  with 
thick  wood.  It  was  cddbrated  for  its  excellent  breed  of 
horses.  The  Acamanians,  according  to  Mr  Qroto,  though 
admitted  as  Qreefai  to  the  Pan-Hdlenic  games,  were  more 
akin  in  character  and  mannen  to  their  barbarian  neighbours 
of  EpiruB.  Up  to  the  time  of  the  Pdoponnesian  war,  they 
are  mentioned  only  as  a  race  of  rude  shepherds,  divided 
into  numerous  petty  tribes,  and  engaged  in  continual  strife 
and  rapine^  They  were,  howeyer,  favourably  distinguuhed 
from  their  .fitdian  neighbours  hy  the  fidelity  and  stead- 
fastness of  their  character.  They  were  good  sddiers,  and 
excelled  as  sUngers.  At  the  date  above  mentioned  they 
begin,  as  the  allies  of  the  Athenians,  to  make  a  more  pro- 
minent figure  in  the  lustory  of  Greece.  The  chief  town 
waa  Stratos,  and  subsequentiy  Leucaa 

AC  ABU  S  (from  Sxapi,  a  mite),  a  genus  of  Arachnides, 
represented  by  the  cheese  mite  and  other  forma. 

ACCELEBATION  is  a  term  empl(>yed  to  denote  gene- 
rally the  rate  at  which  the  vdodty  of  a  body,  whose 
motion  is  not  uniform,  dther  increases  or  decreases.  As 
the  vdodty  is  continually  dianging,  and  cannot  therefore 
be  estimated,  as  in  uniform  motion,  by  the  space  actually 
passed  over  in  a  certain  time^  ita  valne  at  any  instant  haa 
to  be  measured  by  the  space  the  body  would  describe  in 
tha  imit  of  time^  flOjppodng  that  at  and  from  the  iDstaot  in 
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question  the  notion  became  and  continued  nniform.  IT 
the  motion  is  such  that  the  Telocity,  thna  -measured,  in- 
creases or  decreases  by  equal  amounts  in  equal  intervals  of 
time,  it  is  said  to  be  uniformly  accelerated  or  retarded. 
In  that  case,  if  /  denote  the  amount  of  increase  or  decrease 
of  Telocitj  corresponding  to  the  unit  of  time,  the  whole  of 
such  increase  or  decrease  in  t  units  of  time  will  eyidently 
be  fi,  and  therefore  if  «  be  the  initial  and  v  the  final 
velocity  for  that  interval,  v — «  ^fi, — ^the  upper  sign  apply- 
ing to  accelerated,  the  lower  to  retarded,  motion.  To  find 
the  distance  or  space,  «,  gone  over  in  t  units  of  time,  let  t 
be  divided  into  n  equal  intervals.    The  Telocities  at  the 

end  of  the  successive  intervals  wiU  heu^f  -,  u*^f  —  ^ 

« db/  _  y  A&    Let  it  now  be  supposed  that  during  each 

of  these  small  intervals  the  body  has  moved  uniformly 
with  its  Telocity  at  the  end  of  the  interval,  then  (since  a 
body  moving  uniformly  for  x  seconds  with  a  velocity  of  y 
feet  per  second  will  moTO  through  xy  feet)  the  spaces 
described  in  the  successiTe  intervals  would  be  the  product 

of  the  velocities  giTcn  aboTs  by  - ,  and  the  whole  space  in 

the  time  i  would  be  the  sum  of  these  spaces;  t^e.^ 

i  <* 

t-M-(l +  1....  repeated  »  times)  V-l(l +  2 +  3 +») 

It  is  erident,  however,  that  as  the  increase  or  decrease  of 
Tolodty  takes  place  continuously,  this  sum  will  be  too 
laige;  but  the  greater  n  is  taken,  or  (which  ia  the  same 
thing)  the  smaller  the  intervab  are  during  which  the 
velocity  Ib  supposed  to  be  uniform,  the  nearer  will  the 
result  be  to  the  tratL  Hence  making  n  as  lazge  as  pos- 
sible, or  -  as  small  as  possible,  i«.,  -■  0,  we  obtain  as  the 

correct  expression  $wmia  ^  -ffi.  In  the  oase  of  motion 
from  res^«-0,  and  the  above  formnln  become  v-/(, 

We  have  a  familiar  instance  of  uniformly  accelerated 
and  imiformly  retarded  motion  in  the  case  of  bodies  fall- 
ing and  rising  Tertically  near  the  earth's  surface,  where,  if 
the  resistance  of  the  air  be  neglected,  the  Telocity  of  the 
body  is  increased  or  diminished,  in  consequence  of  the 
earth's  attraction,  by  a  uniform  amount  in  each  second  of 
timoi  To  this  amount  is  giTen  the  name  of  the  accelera- 
tion of  .graTity  (usually  denoted  by  the  letter  g\  the  Talue 
of  whidh,  in  our  latitudes  and  at  the  surface  61  the  sea,  ib 
Texy  nearly  32^  feet  per  second.  Hence  the  space  a  body 
falls  from  rest  in  any  number  of  seconds  ia  readily  found 
by  multiplying  16-,^  ^^^  ^7  ^*  square  of  the  number  of 
seconds.  For  a  fuller  account  of  accelerating  force,— ex- 
pressed in  the  notation  of  the  Differential  Calculus  by 

/«  *  TT  or/—  *  23 1 — ^t^o  reader  is  referred  to  the  article 

pYKuncs. 

ACCENT,^  in  reading  or  speaking,  is  the  stress  or 
pressure  of  the  Toice  upon  a  tyUabU  of  a  word.  The  deriTa- 
tion  of  the  term  (Liat  aeoeKhUy  quasi  adcantwt)  clearly  shows 
that  it  was  employed  by  the  classical  grammarians  to 
express  the  production  of  a  musical  effect.  Its  origin  is 
therefore  to  be  sought  in  the  natural  desire  of  man  to 
gratify  the  ear  by  modulated  sound,  and  probably  no 
language  exists  in  which  it  does  not  play  a  more  pi*  less 
important  part  **  Only  a  machine,"  says  Prof&«Bor  iSlackie 
{Place  and  Fowr  of  Accent  t»  Language^  in  the  Tranaac- 
Uons  <tf  the  JRoyol  Society  of  Edinburgh,  1871),  "could 


produce  a  continuous  series  of  sounds  b  undistmgnJshed 
monotonous  repetitions  like  the  <uin,  <i<M,  ium,  of  a  drun; 
a  rational  being  using  words  for  a  rational  purpose  to 
manifest  his  thoughts  and  feelings,  necessarily  accents  both 
woxds  and  sentences  in  some  way  or  other."  That  tho 
accentuation  of  aome  languages  is  more  distinct,  various, 
and  effeetiTe  than  that  of  o&ers  is  beyond  question,  but 
there  are  none,  so  far  as  we  know,  in  which  its  power  is 
not  felt  The  statement  sometimes  made,  that  the  French 
haTe  no  accent  in  their  woxds,  can  only  mean  that  their 
accent  is  less  emphatic  or  less  Tariously  so  than  that 
of  certain  other  nationsL  If  it  means  more,  it  is  not 
merely  an  eiror,  but  an  absurdity.  From  this  conception 
of  the  subject,  it  is  obTious  that  accent  most  be  fandib- 
mentally  the  same  thinff  in  all  languages,  and  must  aim 
more  or  less  suocessfuBy  at  the  same  results,  however 
diverse  the  rules  by  whidi  it  is  governed.  But  there  are, 
ncTertheless,  important  differences  between  the  conditions 
under  which  accent  operated  in  the  classical,  and  those  in 
which  it  operates  in  modem  tongues.  It  did  not  wholly 
determine  the  rhythm,  nor  in  the  least  affect  the  metre  <^ 
classical  Terse ;  it  did  not  fix  the  quantity  or  length  of 
classical  syllablesL  It  was  a  musical  element  supezadded 
to  the  measured  structure  of  prose  and  Terse. 

Phasing  oTer  the  consideration  of  the  accentual  system  of 
the  Hebrews  with  the  single  remark,  that  it  exhibits,  though 
with  more  elaborate  and  complicated  expression,  most  of 
the  characteristics  both  of  Greek  and  English  accent,  we 
find  that  the  Greeks  employed  three  grammatical  accents, 
vis.,  the  acute  accent  ('),  which  shows  when  the  tone  of  the 
voice  is  to  be  raised ;  the  grave  accent  T),  when  it  is  to  bo 
depressed ;  and  the  circumflex  accent  C^),  composed  of  both 
the  acute  and  the  graTe,  and  pointing  out  a  kud  of  undula- 
tion of  the  voicci  The  Latins  have  made  the  same  use  as  the 
Greeks  of  these  three  accents,  and  Tarious  modem  nations, 
French,  English,  dtc,  have  also  adopted  them.  As  to  the 
Greek  accents,  now  seen  both  in  manuscripts  and  printed 
books,  there  has  been  great  dispute  about  their  antiquity 
and  usa  But  the  following  things  seem  to  be  undoubtedly 
taught  by  the  ancient^ grammarians  and  rhetoricians: — (1.) 
That  by  accent  {vpoa-^iCa,  rovos)  the  Greeks  understood  the 
elevation  or*  falling  of  the  Toice  on  a  particular  syllable 
of  a  word,  either  absolutely,  or  in  relation  to  its  position 
in  a  sentence,  accompanied  with  an  inteneion  or  remiuum 
of  the  Tocal  utterance  on  that  syllable  (crmuris,  aywins), 
occasioning  a  marked  predominance  of  that  syllable  OTer 
the  other  syllables  of  the  word.  The  predominance  thus 
giTen,  howcTer,  had  no  effect  whatcTer  on  the  quantity 
— ^long  or  short — of  the  accented  syllable^  The  accented 
syllable  in  Greek  as  in  English,  xnight  be  long  or  it  might 
be  short ;  elevation  and  emphasis  of  utterance  being  one 
thing, -and  prolongation  of  the  Tocal  sound  quite  another 
thing,  as  any  one  acquainted  with  the  first  elements  of 
music  will  at  once  perceive.  The  difficulty  which  many 
modem  scholars  Ijive  experienced  in  conceiving  how  a 
syllable  could  be  accented  and  not  lengthened,  has  arisen 
partiy  from  a  complete  want  of  distinct  ideas  on  the  nature 
of  the  elements  of  which  human  speech  is  composed,  and 
partiy  also  from  a  Ticious  practice  which  has  long  pre- 
vailed in  the  English  schools,  of  reading  Greek,  not  accoid- 
ing  to  the  laws  of  its  own  accentuation,  but  according  to 
the  accent  of  Latin  handed  down  to  us  through  the  Roman 
Catholic  GhurcL  For  tho  rules  of  Latin  accentuation  are, 
as  Quintilian  and  Cicero  and  the  grammarians  expressly 
mention,  Teiy  different  from  the  Greek ;  and  the  long  syllable 
of  a  woid  has  the  accent  in  Latin  in  a  hundred  cases,  where 
the  musical  habit  of  the  Greek  ear  placed  it  upon  the  shorts 
There  is,  besides,  a  Tast  number  of  words  in  Greek  accented 
on  the  last  syllable  (like  voluntee'rj  ambuaca'de,  in  English)^ 
of  whicb  not  a  single  instance  occurs  in  the  Latin  Ian- 
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^Qigei  Partlj,  Howerer,  from  fgnoianee,  partly  from  carc^ 
lamnjom,  and  fortlj  perliapa  from  stupidity,  asot  acholan 
transferred  the  pronunciation  of  the  more  popular  learned 
language  to  that  which  was  less  known;  and  with  the 
help  of  time  and  constant  nsage,  so  habituated  themselYes 
to  identify  the  accented  with  the  long  syllable,  according 
to  the  analogy  of  the  Latin,  that  &ey  began  seriously 
tc  doubt  the  possibility  of  pronouncing  otherwisei  Eng- 
lish scholars  haTe  long  ceased  to  recognise  its  existence, 
and  persist  in  reading  Greek  as  if  the  accentual  marks 
meant  nothing  at  alL.->£t^  those  who  allow  (like  Mr 
W.  G.  Clark  and  Professpr.^nnro)  that  andent  Greek 
accent  denoted  an  elevation  of  voice  or  tone,  are  still  of 
opinion  that  it  is  impossible  to  reproduce  it  in  modem 
times.  "Here  and  there,"  says  the  former  (Cambridge 
Journal  of  PkUology^  toL  l  1868),  "a  person  may  bo 
found  with  such  an  exquisite  ear,  and  such  plastic  organs 
if  speech,  as  to  be  able  to  reproduce  the  ancient  distinction 
between  the  length  and  tone  of  syllables  accented  and 
4tnaooented,  and  many  not  so  gifted  may  fancy  that  they 
reproduce  it  when  they  do  nothing  of  the  kind.  For  the 
mass  of  b(>y8  and  men,  pupils  as  well  as  teachers,  the  dis- 
tinction is  practically  impossible."  But,  in  spite  of  such 
pessimist  views,  it  may,  on  the  whole,  be  safely  asserted 
that  since  the  appearance  of  a  more  pbiloeophical  spirit  in 
philology,  under  the  guidance  of  Hermann,  Boeckh,  and 
other  master-minds  among  the  Germans,  the  best  gram- 
marians have  oome  to  recognise  the  importance  of  this 
element  of  ancient  Hellenic  enunciation,  while  not  a  few 
cany  out  their  prin^ples  into  a  consistent  practice.  The 
only  circumstance,  indeed,  that  prevents  our  English 
scholars  from  practically  recognising  the  element  of  accent 
in  classical  teaching,  is  the  apprdiension  that  this  would 
interfere  seriously  with  the  practical  inculcation  of  quantity; 
an  apprehension  in  which  they  are  certainly  justified  by 
the  practice  of  the  modem  Greeks,  who  have  given  such  a 
predominance  to  accent,  as  altogether  to  subordinate,  and 
in  many  cases  completely  overwhelm  quantity;  and  who 
also,  in  public  token  of  this  departure  from  the  classical 
habit  of  pronunciation,  regularly  compose  their  venes  with 
a  reference  to  the  spoken  accent  only,  leaving  the  quantity 
— as  in  modem  language  generally— altogether  to  the  dis- 
crstion  of  the  poet  But,  as  experiment  will  teach  any 
one  that  there  is  no  necessity  whatever  in  the  nature  of 
the  human  voice  for  this  confusion  of  two  essentially 
different  elements,  it  is  not  unlikely  that  English  scholare 
will  soon  follow  the  example  of  the  Germans,  and  read 
Greek  prose  at  least  systematically  according  to  the  laws 
of  classical  speech,  as  handed  down  to  us  by  the  gram- 
marians of  Alexandria  and  Byzantium.  In  the  recitation 
of  flanmi*fl]  verse,  of  course,  as  it  was  not  constracted  on 
aooentual  principles,  the  skilful  reader  will  naturally  allow 
the  mqsical  accent,  or  the  emphasis  of  the  rhythm  to  over^ 
bear,  to  a  great  extent,  or  altogether  to  overwhelm,  the 
accent  of  the  individual  word;  tiiough  with  regard  to  the 
recitation  of  verse,  it  will  always  remain  a  problem  how  far 
the  ancients  themselves  did  not  achieve  an  "(Mom^vm 
€wn  quaniUaJU  apta  eoncilicUio/'  such  as  that  which  Her- 
mann {De  emendanda  ratione,  ^e.)  describes  as  the  per- 
fection of  a  polished  classical  enundatioa  A  historic 
survey  of  the  course  of  learned  opinion  on  the  subject  of 
aooent,  from  the  age  of  Erasmus  down  to  the  present  day, 
forms  an  interesting  and  important  part  A  Professor 
Blackie's  essay  quoted  above.  Bee  Pennington's  work  on 
Greek  Pronunciation,  Cambridge,  1844 ;  the  German  work 
on  Greek  Accent  by  Gottling  (English),  Xondon,  1831 ;  and 
Blackie's  essay  on  the  Place  and  Foimipf  AceaU^  in  the 
TrantaeUom  of  the  Boyal  Society  of  EdMwrgh,  1870-71: 
If  tiiere  is  any  perplexity  regarding  the  nature  or  influ- 
eace  of  dassical  aooent^  there  is  none  about  English,     It 


does  not  conflict  or  oombiuo  with  the  modulations  of  quan- 
tity. It  is  the  sole  determining  element  in.  our  metrical 
system.  Almost  the  very  earliest  of  our  author  the 
Venerable  Bede,  notices  this.  In  defining  rhythm  ho 
says — ''It  is  a  modulated  oomposition  of  words,  not 
according  to  the  laws  of  metre,  but  adapted  in  the  nimiber 
of  its  syllables  to  the  judgment  of  the  ear,  at  are  ike  venee 
of  our  vulgar  poeW*  (Bede,  Op.  voL  L  p.  57,  ed.  1553). 
We  have,  of  course,  long  vowels  and  short,  like  the  Greeks 
and  the  Bomans,  but  we  do  not  regulate  our  verse  by 
them;  and  our  mode  of  accentuation  is  sufficiently  despotic 
to  occasionally  almost  change  their  character,  so  that  a 
long  vowel  shall  seem  short,  and  vioe  vereeu  In  reality 
this  is  not  so.  The  long  vowel  remains  long,  but  then  its 
length  gives  it  no  privilege  of  place  in  a  verse.  It  may 
modify  the  enunciation,  it  may  increase  the  roll  of  sound, 
but  a  short  vowel  could  tojie  its  place  without  a  violation 
of  metre.  Take  the  word  far,  for  example;  there  the 
vowel  a  is  long,  yet  in  the  line 

"  0  If  ocm,  fsr>tpooiniiig  Ocean  bowi  to  thoe," 

it  is  not  necessary  that  the  a  in  far  should  be  long;  a 
short  vowel  would  do  as  well  for  metrical  purposes,  and 
would  even  bring  out  more  distinctly  the  accentuation  of 
the  syllable  epoom. 

Originally  English  accent  was  upon  the  root,  and  not 
upon  inflectional  syllables.  Gdttling  finds  the  same  prin- 
cij^e  operating  in  Greek,  but  in  that  language  it  certainly 
never  exercised  the  universal  sway  it  does  in  the  earlier 
forms  of  English.  In  the  following  passage  from  Beowulf, 
the  oldest  monument  of  English  literature,  belonging,  in  its 
first  form,  to  a  period  even  anterior  to  the  invasion  of 
Britain  by  the  Angles  and  Saxons,  we  shall  put  the 
accented  or  emphatic  syllables  in  italics'^— 

ifi^wisode  .  .  . 
guvKom  nai-gaeden 
Md-byme  8c4n .  . 
hevrd,  hond-Xocea.  . 
Arinsr-iren  Mfr  •  . 
Mfi^in«Mrwmn  . 
iid  me  t6  rnUe  furdum 
m  hyn  gr^r^naUwam 
gtuiff%SL  cwomon     • 


The  street  was  of  varicgpited  stoof , 

the  path  dinct«d 

the  men  together; 

the  war-conelet  shone 

hard,  hand-locked ; 

the  ring-iron  bright 

sang  in  their  trappinflo, 

when  they  to  the  nalT  forward 

in  their  tenible  armour 

came  to  go* 


It  wUl  be  observed  that  m  these  verses  the  accent  (not  to 
be  confounded  with  the  mark  which  is  used  in  Anglo-Saxon 
to  diow  that  the  vowel  over  wMch  it  is  placed  is  long)  is 
invariably  on  a  monosyUable,  or  on  the  root  part  of  a 
word  of  more  than  one  syllabla  The  passage  is  also  a 
good  illustration  of  what  has  previously  been  stated,  that 
Uie  metre  or  rhythm  in  English  is  determined  not  by  the 
vowel-quantity  of  a  syllable,  but  by  the  stress  of  the  voice 
on  particular  syllables,  whether  the  vowels  are  long  or 
short  In  the  older  forms  of  English  verse  the  accent  i^ 
somewhat  irregular;  or,  to  put  it  more  accurately,  the 
number  of  syUables  intervening  between  the*  recurrent 
accent^  is  not  definitely  fixed.  Sometimes  two  or  more 
intervene,  sometimes  none  at  alL  Take,  for  example,  the 
opening  lines  of  Langland's  poem,  entitled  the  Vision  qf 
Fieri  the  Plowman:^^ 


Otfatry,  me  thoaghte ; 
I  was  «Mry  forunmCred, 
And  went  me  to  mte 
Under  a  hrode  btmke 
By  a  ^omes  side. 
And  aa  I  lay  and  2med, 
And2oifeedinthewalflf% 
I  domhtvi  in  a  ^epyng. 
It  MMywed  so  msrjtk** 

But  no  matter  how  irregular  the  time  elapsing  between  the; 

1  —  II 


<*Ina*« 

Whan  soft  was  the  lOMic^ 

1  ehqpt  mi  bi  tkrwdee, 

Am  1  tk  thtpe  mn. 

In  Aabit  as  an  Atfremite 

Unholy  of  workea, 

Went  wide  in  this  world 

IPbnden  to  here. 

Ao  on  a  ifay  momyngo 

On  JVo/neme  hnlle^ 
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reeurrenee  of  the  aeoentB,  they  are  tlmys  on  the  root- 
sjUables. 

The  Kornuui  Conquest,  however,  introdnoed  a  different 
system,  which  gradnidly  modified  the  rigid  uniformity  of 
the  native  English  accentuation.  The  change  is  visible  as 
early  as  the  end  of  the  12  th  century.  By  the  middle  of 
the  14th,  that  is  to  say,  in  the  age  of  Chaucer,  it  is  in  full 
operation.  Its  origin  is  thus  explained  by  Mr  Marsh,  in 
his  Origin  and  History  of  the  .English  Language  (Loud., 
1862) : — **  The  vocabulaiy  of  the  French  IsAguage  is  de- 
rived, to  a  great  extent,  from  Latin  words  deprived  of  their 
termbial  inflections.  The  French  adjectives  mortal  and 
fatal  are  formed  from  the  Latin  ntortaiie  BSid  fatcUis,  by 
dropping  the  inflected  syllable;  the  French  nouns  nation 
and  condition  from  the  Latin  accusatives  nationem,  eondi- 
tionem,  by  rejecting  the  em  final  In  most  cases,  the  last 
syllable  retained  in  the  French  derivatives  was  prosodically 
long  in  the  Latin  original ;  and  either  because  it  was  also 
accented,  or  because  the  slight  accent  which  is  perceivable 
in  the  French  articulation  represents  temporal  length,  the 
stress  of  the  voice  was  laid  on  the  ^no/ syllable  of  ^  these 
words.  'When  we  borrowed  such  words  from  the  French 
we  took  them  with  their  native  accentuation;  and  as  ac- 
cent is  much  stronger  in  English  than  in  French,  ihe  final 
syllable  was  doubtless  moro  forcibly  enunciated  in  the 
former  than  in  the  latter  language."  The  new  mode  of  ao^ 
centuation  soon  began  to  affect  even  words  of  pure  English 
origin — e,g.,  in  Robert  of  Gloucester  we  find  Ulakede  instead 
of  /a/!fhede,  ^<Stinge  instead  of  fiefinge,  treweA^  instead 
of  ^r^t^hede,  ^jisAdore  instead  of  gladdore,  inaliche  instead 
of  mffliche,  begynn^n^  instead  of  begynnyng,  endyn^  in- 
stead of  m^yng.  In  the  Proverbs  of  Hendyng  we  lave  no- 
thyng  for  ito^Aug,  hab507»  for  Aoiben,  toman  for/omon ;  in 
Robert  of  Brunne^  halyc^om  for  ^bfydom,  dothyn^  for  dcAhr 
ing,  gretan^  for  grebssA,  Chaucer  furnishes  numerous  in- 
stances of  the  same  foreign  influence  revolutionising  the 
native  accent;  iredom  forjv^om,  hetheneMe  for  A^tAenesse, 
"woiihmesse  for  t^or^nesse,  lowly  for  lowlj,  "wyimynge  for 
wynnyngd,  weddynge  for  uiddyng^,  comynge  for  oomynge ; 
and  it  is  traceable  even  in  Spenser.  On  the  other  hand, 
a  contrary  tendency  must  not  be  overlooked.  We  see  an 
effort,  probably  unconscious,  to  compel  words  of  French 
origin  to  submit  to  the  rule  of  English  accentuation.  It  is 
noticeable  in  the  oentuiy  before  Chancer :  in  Chaucer  him- 
self it  begins  to  work  strongly ;  mortal  becomes  mortal ; 
tempestf  tempest;  sub^^aTu^,  «u68tance;  ejDjdble,  amyable; 
mor«e^,  morsel ;  servue,  Mrvise ;  duchtfMf,  duehoBOQ ;  oosyn, 
cosyn,  &c ;  while  a  multitude  of  words  oscillate  between 
the  rival  modes  of  accentuation,  now  following  the  Fronch 
and  now  the  English.  Beforo  and  during  the  Elizabethan 
period,  the  latter  began  to  prove  the  stronger,  and  for  the 
last  300  years  it  may  be  said  to  have,  for  the  most  part^ 
Anglicised  the  accent  and  the  naturo  of  the  foreign  additions 
to  our  vocabulary.  Nevertheless,  many  French  words  still 
retain  their  own  accent  Morris  {Historical  Outlines  of 
English  Accidence^  p.  75)  thus  dassifies  these : —    ' 

"  (1.)  Koans  in  -ode,  -ier  (reer)^  -tf',  rM>  or  'Oon,  -<ii«,  (•^),  as  eaa- 
taddj  onisad^t  Sco. ;  cavalier,  ehandelier',  && ;  goMtU^,  pwMe/, 
&0.  (in  conformity  with  these  we  ny  harpooneei',  mountainee/,) ; 
Ugaie^,  payt^,  Ac. ;  balloon',  ^eurtoon',  &c. ;  chagrin',  violin',  &a  ; 
rouiin^,  mari/Mf^  &c. 

"  AIbo  the  foUowinff  words  i—cadef,  hrwutttf,  gatetttf,  cravat^, 
eonoT,  control^,  gaaelli,  amatewi^,  fatifM,  antique,  polie^,  &c. 

"  (2.)  AdjectiveB  (a)  from  Lat  ii4j.  m  itf^  as  augv/sC,  benign',  rO' 
hut',  ftc. ;  {b)m  -om,  aa  moros^,  verbos(f,  ko, ;  (c)  "Ssqw,  as  butr- 
Uaqut ,  groteagu^,  fto. 

**  (8.)  Some  verba,  aa  baptiatf,  ec^'ol/,  cartMf,  earwMf,  chasUstf, 
tseayif,  uUmri,  &c."  ^  ' 

To  these  may  be  added  the  Greek  and  Latin  words 
which  have  been  introduced  into  English  for  scientific  and 
other  learned  purposes,  and  which,  not  having  been  altered 
{n  form,  retain  their  original  accentuation — as  awro'ra^ 


coro'na,  eolos'sus,  ide'a,  hypoth'esis,  eassu'ra,  diee'resis,  diag- 
no' sis,  dilu'vinm,  diplo'ma,  efflu'vium,  dys'ium,  &a;  besides 
the  still  larger  number  tlutt  have  suiOfered  a  slight  modiiS« 
cation  of  form,  but  no  change  of  accent^  as  dialectic^  diag- 
nos'tie,  efflores'cent,  ellip'tie,  eme/sion,  emotlient,  &G,  The 
Italian  contributions  to  our  tongue  retain  their  original 
accent  when  the  form  is  untouched,  as  mtUa^to,  sona'tcL,  vol- 
ea'no,  but  lose  it  when  the  form  is  shortened,  as  bandit 
{It  bandHto). 

A  change  in  the  position  of  the  accent  serves  a  variety 
of  purposes  in  English.  It  distinguishes  (1.)  a  noun  from 
a  verb,  as  ac'cent,  accent';  aug'ment,  augment';  tor'ment, 
torment';  com'ment,  conmienf ;  con'sort,  consort';  con'test, 
contest';  con'trast,  contrast';  di'gest,  digest';  dis'county  di»- 
count';  in'sult^  insult',  &c. ;  (2.)  an  adjective  from  a  verb, 
as  ab'sent,  absent';  fro'quent,  frequent';  pre'scnt^  present'; 
com'pound,  compound',  &c;  (3.)  an  cuJ^ective  from  a  noun, 
as  ex'pert,  expert';  com'pact,  compact'.  It  also  denotes  a 
difference  of  meaning,  e.g,,  con'jure,  conjure';  in'oensc, 
incense';  au'gust^  august';  su'pine,  supine'. 

Accent  has  exerdsed  a  powerful  influence  in  changing 
the /orm«  of  words.  The  unaccented  syllables  in  the 
course  of  time  frequently  dropped  off.  This  process  was 
necessarily  more  rapid  and  iJiorough  in  English  than  in 
many  other  languages  which  were  not  subjected  to  equal 
strain.  Hie  Nonnan  Conquest  made  havoc  of  the  English 
tongue  for  a  tim&  It  was  expelled  from  the  court,  the 
schools,  the  church,  and  the  tribunals  of  justice ;  it  ceased 
to  be  spoken  by  priests,  lawyers,  and  nobles;  its  only 
guardians  wore  churls,  ignorant,  illiterate,  indifferent  to 
grammar,  and  careless  of  diction.  Who  can  wonder  if, 
in  circumstances  like  these,  it  suffered  disastrous  eclipse  1 
The  latter  part  of  the  Anglo-Saxon  Chronide  furnishes 
melancholy  evidence  of  the  chaos  into  which  it  had  fallen, 
yet  out  of  this  chaos  it  rose  again  into  newness  of  life, 
reforming  and  re-accenting  its  half-ruined  vocabulary,  and 
drawing  from  the  veiy  agent  of  its  destruction  the  elements 
of  a  ridier  and  more  plastic  expression.  For  it  cannot  be 
doubted  that  the  irregularities  now  existing  in  English 
accent)  thou^  perplexing  to  a  foreigner,  copiously  vaiy 
the  modulation,  and  so  increase  the  flexibility  and  power 
of  the  language.  The  older  forms  of  English,  those  in  nse 
before  the  Conquest^  and  down  to  the  period  of  Chancer, 
are  stiff,  monotonous,  and  nnmusical.  A  hard  strength  is 
in  the  verse,  but  no  liquid  sweetness  or  nimble  grace. 
Now,  it  is  possible,  in  spite  of  our  deficiency  in  vowel 
endings,  to  produce  the  noblest  melody  in  accent  words 
known  to  the  modem  world.  Almost  every  kind  of  metre, 
swift  or  slow,  airy  or  mi^estic,  has  been  suooeesfnlly 
attempted  since  the  age  of  the  Canterbury  Tales.  When 
we  compare  the  drone  of  Caedmon  with  the  aerial  melody 
of  the  Skylark,  the  Cloud,  and  the  Arethusa  of  SheDey, 
we  see  what  an  infinite  progress  has  been  made  by 
the  development  of  accent  in  the  rhythm  of  our  native 
tongue. 

See  Lectures  on  the  English  Language,  by  G.  P.  Marsh 
O^nd.  1861);  the  Origin  and  History  of  ths  English 
Language,  dec,  by  Q.  P.  Marsh  fLond.  1862);  Hidorische 
Oramsnatik  der  Englisehe  Sprache,  von.  C.  Friedrioh  Koch 
(186S-69);  The  English  Language,  by  R.  Q.  Latham 
(1855) ;  Philological  Essays,  by  the  Bev.  Bichard  Qamett 
(Lend.  1859);  On  Early  English  Pronunciation,  with 
especial  rrfersnoe  to  Shakspere  cmd  Chaucer,  l>y  A.  J.  Ellis 
(Lond.  1867-71) ;  Historical  Outlines  of  English  Accidence, 
by  Dr  R.  Morris  (Lond.  1872)l  (j.  x.  b.) 

ACCEPTANCE  is  the  act  by  which  a  person  bindji 
himself  to  comply  with  the  request  contained  in  a  bill  of 
exchange  addrossed  to  him  by  the  drawer.  In  all  cases  it 
is  understood  to  be  a  promise  to  pay  the  bill  m  money,  the 
law  not  recognising  an  acceptance  in  whidi  the  promise  is 
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to  pay  in  Mine  other  way,  9B,  for  example,  partly  in  money 
and  portly  by  anoilier  bflL  Acceptance  may  be  abeolate, 
conditional,  or  partial  AhiolfOe  acceptance  is  an  engage- 
ment to  pay  the  bill  strictly  according  to  its  tenor,  and  is 
made  by  the  drawee  sabecnfaing  his  name^  with  or  without 
the  word  **  accepted,**  at  the  bottom  of  the  bOl,  or  across 
the  face  of  it  Conditumal  acceptance  is  a  promise  to  pay 
on  a  contingency  occurring^  as,  for  example,  on  the  sale  A 
certain  goods  consigned  by  the  drawer  to  the  acceptor.  No 
contingency  is  allowed  to  be  mentioned  in  the  body  of  the 
bill,  bat  a  contingent  acceptance  is  quite  legal,  and  eq[aally 
binding  with  an  absolnte  acceptance  npon  the  acceptor 
when  Sm  ccmtingency  has  oocorred.  I*artial  acceptance  is 
where  the  promise  is  to  joay  only  part  of  the  snm  mentioned 
in  the  bill,  or  to  pay  at  a  different  time  or  place  from 
those  specified.     In  all  cases  acceptance  involyes  the 


signatare  of  the  acceptor  either  by  himself  or  l^  some 
person  duly  authoiiaed  on  his  bdiall  A  bill  can  be 
accepted  >in  the  first  instance  only  by  the  person  or  persons 
to  whom  it  is  addressed ;  but  if  he  or  they  fail  to  do  so^  it 
may,  after  being  protested  for  non-acceptance,  be  accepted 
by  another  "wpra  protest^"  for  the  sake  of  the  honour  of 
one  or  more  of  the  parties  looncemed  in  it. 

ACCXESSIOK  is  applied,  in  a  historical  or  constitationai 
sense,  to  the  coming  to  the  throne  of  a  dynasty  or  line  of 
soYereigns,  as  the  acceadon  of  the  House  of  Hanover.  The 
corresponding  term,  when  a  single  sovereign  is  spoken  of, 
is  ''  succession."  In  law,  accession  is  a  method  of  acquiring 
property,by  which,  in  things  that  have  a  dose  connection  with 
or  dependence  on  one  another,  the  property  of  the  principal 
draws  after  it  the  property  of  the  accessory,  according  to  the 
principle,  aecessio  eedist  principalis  or  aeeeuorium  sequiHtr 
prineipaU.  Thus,  the  owner  of  a  cow  becomes  likewise  the 
owner  of  the  calf,  and  a  landowner  becomes  proprietor  of 
what  is  added  to  his  estate  by  alluyion.  Accession  produced 
by  the  art  or  industry  of  man  has  been  called  industrial 
accessiun,  and  may  be  by  specification,  as  vdien  wine  is  made 
oat  of  grapes,  or  by  confusion  or  commixture.  Accession 
sometimes  likewise  signifies  consent  or  acqiuesoence.  Thus, 
in  the  bankrupt  law  of  Scotland,  when  there  is  a  settlement 
by  a  trust-deed,  it  is  accepted  on  the  part  of  each  creditor 
by  a  deed  of  accession. 

ACCESSOBT,  a  person  guilty  of  a  felonious  offence, 
not  as  principal,  but  by  participation ;  as  by  advice,  command, 
aid,  or  concealment  In  treason,  accessories  are  excluded, 
eveiy  individual  concerned  being  considered  as  a  prindpaL 
In  crimes  under  the  degree  of  felony,  also,  all^  persons 
Goncemed,  if  guilty  at  all,  are  regarded  as  prindpals.  (See 
24  and  25  Vict  &  94.  a  8.)  There  are  two  kinds  of 
accessories — before  the  fact,  and  after  it  The  first  is  he 
who  conmiands  or  procures  another  to  commit  felony,  and 
18  not  present  himself ;  for  if  he  be  present,  he  is  a  prindpaL 
The  second  is  he  who  recdves,  assists,  or  comforts  any 
man  that  has  done  murder  or  felony,  whereof  he  has 
knowledge.  An  accessory  before  the  &uct  is  liable  to  th ' 
same  punishment  as  the  prindpal ;  and  there  is  now  indeed 
no  practical  difference  between  such  an  accessory  and  a 
prindpal  in  regard  dther  to  indictment,  trial,  or  punishment 
(24  and  25  Vict  c  94).  Jlcceasories  after  the  fact  are  in 
general  punishable  with  imprisonment  for  a  period  not 
exceeding  two  years  {ib.  a  4).  The  law  of  Scotland  makes 
no  distinction  between  the  accessory  to  any  crime  (called 
art  and  part)  and  the  prindpeL  Except  in  the  case  of 
treason,  accession  after  the  fact  is  not  noticed  by  the 
law  of  Scotland,  unless  as  an  dement  of  evidence  to  prove 
previous  accession. 

AOCIAJUOLI,  DoNATO,  was  bom  at  Florence  in  1428. 
He  was  &moiis  for  his  learning,  especially  in  Greek  and 
maihematicB,  and  for  his  services  to  his  native  state. 
Having  previously  been  intrusted  with  several  important 


embassies,  he  became  Qonf  alonier  of  Florence  in  1 473.  Ha 
died  at  Milan  in  1478,  when  on  his  way  to  Paris  to  ask  the 
sid  of  Louis  XL  on  behalf  of  the  Florentines  against  Fopt* 
Sixtos  IT.  His  body  was  taken  back  to  Florence,  and 
buried  in  the  church  of  the  Carthusians  at  the  public 
expense,  and  his  daughters  were  portioned  by  his  fellow- 
dtisens,  the  fortune  he  left  being,  owing  to  his  probity  and 
disinterestedness,  very  small  He  wrote  a  Latin  transla- 
tion of  some  of  Plutarch's  Livet  (Florence,  1478) ;  Com- 
mentazies  on  Aristotle's  JSthie$  and  Politiet;  and  the  lives 
of  Hannibal,  Sdpio,  and  Charlemagne.  In  the  work  on 
Aristotle  he  had  Ihe  co-operation  of  his  master  Argyropylua. 

ACCiraiNT.  An  attribute  of  a  thing  or  dass  of  things, 
which  ndther  bdongs  to,  nor  is  in  any  way  dedudUe  from, 
the  essence  of  that  thing  or  dass,  is  termed  its  aoddaU, 
An  accident  may  be  dther  inseparable  or  separable :  the 
former,  when  we  can  concdve  it  to  be  absent  from  that 
with  which  it  is  found,  although  it  is  always,  as  far  as  we 
know,  present,  iA,  when  it  is  not  necessarily  but  is  unir 
versally  present;  the  latter,  when  it  is  ndther  necessarily 
nor  universally  present  It  is  often  difficult  to  determine 
whether  a  partiimlar  attribute  is  essential  or  acddental  to  the 
object  we  are  investigating,  subsequent  research  frequently 
proving  that  what  we  have  described  as  acddental  ought  to 
be  dassed  as  essential,  and  vide  verea.  Practically,  and 
for  the  time  being,  au  attribute,  which  ndther  directly  nor 
indirectly  forms  part  of  the  si^^cation  of  the  term  used 
to  designate  the  object,  may  be  considered  an  accident; 
and  many  philosophers  look  upon  this  as  the  only  inteUigiblo 
ground  for  the  distinction.  Propodtions  expressing  the 
relation  between  a  thing  or  dass  and  an  acddent,  and  also 
between  a  thing  or  class  and  its  property  (iLe.,  something 
dedudble  from,  but  not  strictly  forming  part  of,  its  essence), 
are  varioudy  styled  "acddental,"  "synthetical,*'  "real," 
"  ampliative,"  in  oontradistinction  to  "  essential,''  "  analy- 
tical,"  "verbal,''  and  "  explicative "  proportions.  The 
former  give  us  information  that  we  could  not  have  dis- 
covered from  an  analysis  of  the  subject  notion — «.^.,  "man 
is  found  in  New  Zealand ;"  the  latter  merdy  state  what  we 
already  know,  if  we  understand  the  meaning  of  the  language 
employed,  e.^.,  "man  is  rational" 

ACCIUS,  a  poet  of  the  16th  century,  to  whom  is 
attributed  A  Paraphrate  of  JSeojf$  Fablei.,  of  which  Julius 
Scaliger  speaks  with  great  praise. 

ACCIUS  (or  Arnus),  Luonrs,  a  Latin  tragio  poet,  was 
the  son  of  a  freedman,  bora,  according  to  St  Jerome,  in 
the  year  of  Rome  583,  though  this  appears  somewhat 
uncertain.  He  made  himself  known  before  the  death  of 
Pacuvius  by  a  dramatic  pisce,  which  he  exhibited  the  same 
year  that  Pacuvius  brought  one  on  the  stage,  the  latter  being 
then  eighty  yean  of  age,  and  Acdus  only  thirty.  We  do 
not  know  the  name  of  viia  piece  of  Acdus's,  but  the  titles 
of  several  of  his  tragedies  are  mentioned  by  various  authora 
He  wrote  on  the  most  celebrated  stories  which  had  been 
represented  on  the  Athenian  stage ;  but  he  did  not  always 
tcice  his  subject  from  Qredan  story ;  for  he  composed  at 
least  one  dramatic  piece  wholly  Roman,  entitled  Brutut, 
and  referring  to  the  expuldon  of  the  Tarquins.  Only 
fragments  of  his  ^tragedies  remain.  He  did  not  confine 
hiiQself  to  dramatic  writing,  having  left  other  productions, 
particularly  his  AnnalSf  mentioned  by  Macrobiua,  Prisdan, 
Festus,  ani  Nonnius  Marcdluf.  He  has  been  censured 
for  the  harshness  of  his  style,  but  in  other  lespects  he  has 
been  esteemed  a  great  poet  He  died  at  an  advanced  age ; 
and  Cicero,  who  evidently  attaches  considerable  weight  to. 
his  opinions,  speaks  el  having  conversed  with  him  in  }ub 
youth. 

ACCLAMATION,  the  expression  of  the  opinioxL  favour^ 
able  or  unfavourable,  of  any 'assembly  by  means  of  the 
voices    Applaim  denotes  strictly  a  dnular  expression  hy 
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clapping  of  lumda,  bat  this  distinction  in  the  luage  of  tlie 
worda  is  by  no  means  uniformly  maintained.  Among  the 
Eomans  acclamation  was  varied  both  in  form  and  purpose. 
At  marriages  it  was  usual  for  the  spectators  ito  shout  lo 
HyiMn,  Hymmaey  ot  Talasno;  a  yictorious  army  or  general 
was  greeted  with  lo  triumphe  ;  in  the  theatre  acclamation 
was  called  for  at  the  dose  of  the  play  by  the  last  actor, 
who  said,  PlaudUe;  in  the  senate  opinions  were  expressed 
and  votes  paKsed  by  acclamation  in  such  forms  as  Omna, 
omnv,  .£qwim  ettf  JuHvm  ett,  &c ;  and  the  praises  of  the 
J  emperor  were  celebrated  in  certain  pre-arranged  sentences, 
which  seem  torhava  been  chanted  by  the  whole  body  of 
senators.  Ths  acdamattons  which  authors  and  poets  who 
recited  their  works  in  public  received  were  at  first  spon- 
taneous and  genuine  but  in  time  became  very  laigely 
mercenary,  it  being  customary  for  men  of  fortune  who 
affected  literary  tastes  to  keep  applauders  in  their  service 
and  lend  them  to  their  friends.  When  Nero  performed  in 
the  theatre  his  praises  were  chanted,  at  a  given  signal,  by 
five  thousand  soldiers,  who  were  called  AuffustaU,  The 
whole  was  conducted  by  a  music-master,  muochonu  or 
pauionui.  It  was  this  case  of  Nero  which,  occuningto 
the  recollection  of  the  French  poet  Dorat,  may  be  said  to 
have  originated  the  well-known  Paris  daqm.  Buying  up 
a  number  of  the  tickets  for  a  performance  of  one  of  his 
plays,  he  distributed  them  gratuitously  to  those  who  pro- 
mised to  express  approbation.  From  that  time  the  da^pte, 
or  organised  body  of  professional  applauders,  has  been  a 
recognised  institution  in  connection  with  the  theatres  of 
Paris.  In  the  early  ages  of  the  Christian  church  it  was  by 
no  means  unconmion  for  an  audience  to  express  their  appro- 
bation of  a  favourite  preacher  during  tiie  course  of  Us 
sermon.  Chrysostom  especially  was  very  frequentiy  inter- 
rupted both  by  applause  and  by  acclamations.  In  eccle- 
siastical councUs  vote  by  acclamation  is  very  conmion,  the 
question  being  usually  put  in  the  form,  placet  or  non  jdacet. 
This  differs  from  the  acclamation  with  which  in  other 
assemblies  a  motion  is  said  to  be  carried,  when,  no  amend- 
ment being  proposed,  approval  is  expressed  by  shouting 
such  words  as  Aye  or  Agreed. 

ACCLIMATISATION  is  the  process  of  adaptation  by 
which  animals  and  plants  are  gradually  rendered  capable 
of  surviving  and  flourishing  in  countries  remote  from  their 
original  habitats,  or  under  meteorological  conditions  dif- 
ferent from  those  which  they  hawe  usually  to  endure,  and 
which  are  at  first  ii^urious  to  them. 

The  subject  of  acclimatisation  is  very  littie  understood, 
and  some  writers  have  even  denied  lihat  it  can  ever  take 
place.  It  is  often  confounded  with  domeetication  or  with 
naturalitation ;  but  these  are  both  very  different  pheno- 
memk  A  domeeticated  animal  or  a  cultivated  plant  need  not 
necessarily  be  aeelimatised;  that  is,  it  neod  not  be  capable 
of  enduring  the  severity  of  the  seasons  without  protection. 
The  canary  bird  is  domesticated  but  not  acdimaiieed,  and 
many  of  our  most  extensively  cultivated  plants  are  in  tl. . 
same  category.  A  naturalised  animal  or  plant,  on  the 
other  hand,  must  be  able  to  withstand  all  the  vicissitudes 
of  the  seasons  in  its  new  home,  and  it  may  therefore  be 
thought  that  it  must  have  become  acclimatised.  But  in 
many,  perhaps  most  cases  of  naturalisation,  there  is  no 
evidence  of  a  gr  iual  adaptation  to  new  conditions  which 
were  at  first  injurious,  and  this  is  essential  to  the  idea  of 
aedimatisation.  On  the  contrary,  many  species,  in  a  new 
country  and  imder  somewhat  ,different  climatic  conditions, 
seem  to  find  a  more  congenial  abode  than  in  their  native  land, 
and  at  once  flourish  and  increase  in  it  to  such  an  extent  as 
oftentoextenninatethe  indigenous  inhabitants.  Thus  Agassis 
(in  his  work  on  Lake  Superior^  tells,  us  that  the  road-side 
weeds  of  the  north-eastem  Umted  States,  to  the  number  of 
130  species,  are  all*  European,  the  native  weeds  having  dis- 


appeared westwards;  w^e  in  New  Zealand  there  are, 
according  to  Mr  T.  Kirk  (Transactions  of  the  New  Zealand 
Institute,  voL  ii  p.  13l\  ho  less  thsm  250  species  of 
naturalised  plants,  more  than  100  of  which  spread  widely 
over  the  country,  and  often  displace  the  native  vegetation. 
Among  animals,  the  European  rat,  goat,  and  pig,  aro 
naturalised  in  New  Zealand,  where  they  multiply  to  such 
an  extent  as  to  injure  and  probably  exterminate  many 
native  productions.  In  neither  of  these  cases  is  there 
any  indication  that  aedimatisation  was  necessaiy  or  ever 
took  place. 

On  the  other  hand,  the  fact  that  an  animal  or  plant 
cannot  be  naturalised  is  no  proof  that  it  is  not  acdimatised. 
It  has  been  shown  by  Mr  Darwin  that,  in  the  case  of  most 
animals  and  plants  in  a  state  of  nature,  the  competition  of 
other  organisms  is  a  far  more  efficient  agency  in  limiting 
their  distribution  than  the  mere  influence  of  climata  We 
have  a  proof  of  this  in  the  fact  that  so  few,  comparatively, 
of  our  perfectly  hardy  garden  plants  ever  run  wild;  and 
even  the  most  persevering  attempts  to  naturalise  them 
usually  faiL  Alphonse  de  CandoUe  {Giograpkie  BoUmique, 
p.  798)  informs  us  that  several  botanists  of  Paris,  Qeneva, 
and  especially  of  Montpellier,  have  sown  the  seeds  of  many 
hundi.*eds  of  species  of  exotic  hardy  plants,  in  what  appeared 
to  be  the  most  favourable  situations,  but  that  in  hardly 
a  single  case  has  any  one  of  them  become  naturalised. 
Attempts  have  also  been  made  to  naturalise  continental 
insects  in  this  countiy,  in  places  where  the  proper  food- 
plants  abound  and  the  conditions  seem  generally  favour- 
able, but  in  no  case  do  they  seem  to  have  succeeded. 
Even  a  plant  like  the  potato,. so  largely  cultivated  and  so 
perfectiy  hardy,  has  not  established  itself  in  a  wild  state 
in  any  part  of  Europe. 

Different  Degrees  of  Climatal  Adaptation  in  Animals  and 
Plants. — ^Plants  differ  greatiy  from  animals  in  the  closeness 
of  their  adaptation  to  meteorological  conditions.  Not  only 
wUl  most  tropical  plants  refuse  to  Hve  in  a  temperate 
climate,  but  many  species  are  seriously  injured  by  removal 
a  few  degrees  of  latitude  beyond  their  natural  limits.  This 
is  probably  due  to  the  fact,  established  by  the  experiments 
of  M.  Becquerel,  that  plants  possess  no  proper  temperature, 
but  are  wholly  dependent  on  that  of  tiie  surrounding 
medium. 

Animals,  especially  the  higher  forms,  are  much  less 
sensitive  to  change  of  temperature,  as  shown  by  the  exten- 
sive range  from  north  to  south  of  many  species.  Thus, 
the  tiger  ranges  from  the  equator  to  northern  Asia  as  far 
as  the  river  Amour,  and  to  the  isothermal  of  32°  Fahr.  The 
mountain  sparrow  (Passer  montana)  is  abundant  in  Java 
and  Singapore  in  a  uniform  equatorial  dimate,  and  abo 
inhabits  this  country  and  a  considerable  portion  of  northern 
Europe.  It  is  true  that  most  terrestrial  animals  are 
restricted  to  countries  not  possessing  a  great  range  of 
temperature  or  very  diversified  climates,  but  there  is  reason 
to  believe  that  this  is  due  to  quite  a  different  set  of  causes, 
such  as  the  presence  of  enemies  or  deficiency  of  appropriate 
food.  When  supplied  with  food  and  partially  protected 
from  enemies,  they  often  show  a  wonderful  capacity  of 
enduring  climates  very  different  from  t^at  in  which  they 
originally  flourished.  Thus,  the  holrse  ^d  the  domestic 
fowl,  both  natives  of  very  warm  countries,  flourish  without 
special  protection  in  almost  every  inhabited  portion  of  the 
^obe.  The  parrot  tribe  form  one  of  the  most  pre-eminently 
tropical  groups  of  birds,  only  a  few  species  extending  into 
the  warmer  temperate  regions ;  yet  even-  the  most  exclu- 
sively tropical  genera  are  by  no  means  delicate  birds  as 
regards  climate.  In  the  Avauds  and  Magazine  of  Ifatural 
History  for  1868  (p.  381)  is  a  most  interesting  ac">unt,  by 
Mr  Charles  Buxton,  M.P.,  of  the  naturalisation  oi  parrots 
at  Northrepe  Hall,  Norfolk.     A  considerable  number  of 
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African  and  Amazonian  parrot  Bengal  ponoqneta,  iavu 
species  of  wjiiia  and  zose  cresied  cookatooa,  and  iwo  apecies 
(2  cEiinaon  loziea,  haTB  been  at  large  for  many  yeara. 
Seveial  of  these  birds  have  bred,  and  tli^  almost  all  live 
in  tbe  woods  the  whole  year  through,  ref naing  to  take 
ahdter  in  a  house  oonstmcted  for  thur  nae.  Even  wlien 
the  theimometo^  fell- 6^  below  zero,  all  appeared  in  good 
spirits  and  vigorous  health.  Some  of  these  birds  hayo 
lived  thos  exposed  for  nearly  twenty  years,  enduring  our 
cold  easterly  winds,  rain,  hail,  and  snow,  all  through  the 
winter, — a  marvellous  contrast  to  the  equable  equatorial 
temperature  (hardly  ever  less  than  70°)  which  many  of  them 
h2id  been  accustomed  to  for  the  first  year  or  years  of  their 
ezidtence. 

Mr  Jenner  Weir  records  somewhat  similar  facts  in  the 
Zoologitt  for  1865  (pi  9411).  He  keeps  many  small  birds 
m  an  open  aviary  in  his  garden  at  Blackheath,  and  among 
these  are  the  Java  rice  bird  (Padda  orydvora),  two  West 
African  weaver  birds  (HyphcaUofnU  textor  and  Bupleatu 
fttnffuinirostris),  and  the  blue  bird  of  the  southern  United 
States  (Spita  cytauay  These  denizens  of  the  tropics  prove 
quite  as  hardy  as  our  native  birds,  having  Hved  during 
die  severest  winters  without  the  lightest  protection 
against  the  cold,  even  when  their  drinking  vrater  had  to  be 
repeatedly  melted. 

Hardly  any  group  of  MMninalia  is  more  exclusively 
tropical  than  the  Quadrumana,  yet  there  is  reason  to  believe 
that,  if  other  conditions  are  favourable,  some  of  them  can 
withstand  a  considerable  degree  of  oold.  The  SemnopUheeua 
fAi9Uueu9  was  found  by  Captain  Hutton  at  an  elevation  of 
11,000  feet  in  the  Hiinalayas,  leaping  actively  among  fir- 
fcrees  whose  branches  were  laden  witi^  snow-wreaths.  In 
Abyssinia  a  troop  of  dog-faced  baboons  were  observed  by 
llr  Blandford  at  9000  feet  above  the  s^  We  may  there- 
fore conclude  that  the  restriction  of  the  monkey  tribe  to 
warm  latitudes  is  probably  determined  by  other  causes  than 
temperature  alone. 

Similar  indications  are  given  by  the  fact  of  closely  allied 
ipedfls  inhabiting  very  extreme  climates.  .The  recently 
extinct  Siberian  mammoth  and  WQolly  rhinoceros  were 
dosely  cdLied  to  species  now  inhabiting  tropical  regions 
exclusively.  Wolves  and  foxes  are  found  alike  in  the 
coldest  and  hottest  parts  of  the  earth,  as  are  closely  allied 
wgoasA  of  falcons,  owls,  sparrows,  and  numerous  genera  of 
waders  and  aquatic  birds. 

'  A  consideration  of  these  and  many  analogous  facts  might 
mduce  us  to  suppose  that,  among  the  higher  animals  at 
least,  there  is  little  constitutional  adaptation  to  climate, 
and  that  in  their  case  acclimatisation  is  not  required.  But 
Uiere  are  numerous  examples  of  domestic  animals  which 
dbow  that  such  adaptation  does  exist  in  other  cases.  The 
jak  of  Thibet  cannot  long  survive  in  the  i^ains  of  India, 
or  even  on  the  hills  below  a  certain  altitude ;  and  that  this 
is  due  to  dimate,  and  not  to  the  increased  density  of  the 
atmosphere,  is  idiown  by  the  fact  that  the  same  animal 
appears  to  thrive  well  in  Europe,  and  even  breeds  there 
readily.  The  Newfoundland  dog  will  not  live  in  India,  and 
the  Spanish  breed  of  fowls  in  this  country  suffer  more 
from  frost  than  most  others.  When  we  get  lower  in  the 
scale  the  adaptation  is  often  more  marked.  Snakes,  which 
are  so  abundant  in  warm  countries,  diminSsh  rapidly  as 
ire  go  north,  and  wholly  cease  at  lat  62^  Most  insects  are 
also  very  susceptible  to  cold,  and  seem  to  be  adapted  to 
very  narrow  limits  of  temperature^ 

From  the  foregoing  facts  and  observatbns  we  may  con- 
olnda^  firstly,  that  some  plants  and  many  animals  sre  not 
cooatitationally  adapted  to  the  climate  of  their  native 
omntiy  only,  but  are  capable  of  enduring  and  flourishing 
under  a  more  or  less  extensive  range  of  temperature  and 
other  dimatic  oondidons;  and,  secondly,  that  most  phmts 


and  some  ^mimals  are,  mora  or  lets  doaely,  adapted  to 
dim&teii  similar  to  thuse  of  their  native  habitata.  In  order 
to  domesticate  or  naturalise  the  former  class  in  ooontzies 
not  extremely  differing  from  that  from  which  the  apedes 
was  brought,  it  will  not  be  neoesaaxy  to  aaoUmatUe^  in 
the  strict  sense  of  the  word.  In  the  case  of  the  latter 
class,  however,  aodimatiaation  is  a  necessary  preliminaiy 
to  naturalisation,  and  in  many  cases  to  usefu^domestica- 
tion,  and  we  have  therefore  to  inquire  whether  it  is 
possible. 

AcdimatuaJtUm  hy  Individual  AdapUUiotk — ^It  is  evi- 
dent that  acclimatisation  may  occur  (if  it  occurs  at  all)  in 
two  ways,  either  by  modifying  the  constitution  of  the 
individual  submitted  to  the  new  conditions,  or  by  the 
production  of  ofiispring  which  may  be  better  adapted  to 
those  conditions  than  j^eir  parents.  The  alteration  of  the 
constitution  of  individuals  in  this  direction  is  not  easy  to 
detect,  and  its  possibility  has  been  denied  by  many  writers. 
Mr  Darwin  believes,  however,  that  there  are  indications 
that  it  occasionally  occurs  in  plants,  where  it  can  be  best 
observed,  owing  to  the  circumstance  that  so  many  plants 
are  propagated  hy  cuttings  or  buds,  which  really  continue 
the  existence  of  the  same  individual  almost  indefinitely. 
He  adduces  the  example  of  vinea  taken  to  the  West  Indies 
from  Madeira,  which  have  been  found  to  succeed  better 
than  those  taken  directly  from  France.  But  in  most  cases 
habit,  however  prolonged,  appears  to  have  little  effect  on 
the  constitution  of  the  individual,  and  the  fact  has  no 
doubt  led  to  the  opinion  that  acclimatisation  is  impossible. 
There  is  indeed  little  or  no  evidence  to  show  that  any 
animal  to  which  a  new  climate  is  at  first  prejudicial  can 
be  so  acclimatised  by  habit  that,  after  subjection  to  it  for  a 
few  or  many  seasons,  it  may  live  as  healthily  and  with  as 
little  caie  as  in  its  native  country ;  yet  we  miiy,  on  general 
principles,  believe  that  under  proper  conditions  such  accli* 
madsation  would  take  place.  In  his  FrineipUi  of  Biology 
(chap,  v.),  Mr  Herbert  Spencer  has  shown  that  every  organ 
and  every  function  of  living  beings  undergoes  modification 
to  a  limited  extent  under  the  stimulus  of  any  new  con- 
ditions, and  that  the  modification  is  almost  always  such  as 
to  produce  an  adaptation  to  those  conditiona  We  may  feel 
pretty  sure,  therefore,  that  if  robust  and  healthy  individuals 
are  chosen  for  the  experiment^  and  if  the  change  they  are 
subjected  to  is  not  too  great,  a  real  individual  adaptation 
to  the  new  conditions — ^that  is,  a  more  or  less  complete 
acclimatisation — ^will  be  brought  about  If  now  animals 
thus  modified  are  bred  from,  we  know  that  their  descendants 
will  inherit  the  modificatioiL  They  will  thus  start  mom 
favourably « and  being  subject  to  the  influence  of  the  same 
or  a  slightly  more  extreme  climate  during  their  whole  lives, 
the  acclimatisation  will  be  carried  a  step  further;  and 
there  seems  no  reason  to  doubt  that,  by  this  process  alone, 
if  cautiously  and  patiently  carried  out,  most  animals  which 
breed  freely  in  confinement  could  in  time  be  acclimatised 
in  almost  any  mhabited  country.  There  is,  however,  a 
much  more  potent  agent,  which  renders  the  process  of 
adaptation  almost  a  certainty. 

AcdimaHmtion  hy  Variation, — A  mass  of  evidence  exists 
showing  that  variationa  of  every  conceivable  kind  occur 
among  the  offspring  of  all  plants  and  animals,  and  that,  in 
particular,  constitutioiud  -variations  are  by  no  means  un- 
common. Among  cultivated  plants,  for  example,  hardier 
and  more  tender  varieties  often  arise.  The  following  cases 
are  given  by  Mr  Darwin : — Among  the  numerous  fruit-trees 
raised  in  North  America,  some  are  well  adapted  to  the 
climate  of  the  Northern  States  and  Canada,  while  others 
only  succeed  well  in  the  Southern  States.  Adaptation  of 
this  kind  is  sometimes,  very  dose,  so  that,  for  example,  few 
English  varieties  of  wheat  will  thrive  in  Scotland.  Seed- 
wheat  from  India  produced  a  miserable  crop  when  plnnted 
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bji  the  Ber.  M.  J.  Berkeley  on  land  which  would  have 
produced  a  good  crop  of  Engliah  wheat  ConTereely, 
French  wheat  token  to  the  West  Indies  produced  only 
barren  8|jikes,  while  native  wheat  by  its  side  yielded  an 
enormous  harvest  Tobacco  in  Sweden,  raised  from  home- 
grown seed,  ripens  its  seeds  a  month  earlier  than  plants 
grown  from  ^reign  seed.  In  Jtaly,  as  long  as  orange 
trees  were  propagated  by  graftl^  they  were  tender;  Imt 
after  many  of  the  trees  weto  destroyed  by  the  severe  frosts 
of  1709  and  1763,  plants  were  raised  from  seed,  and  these 
were  found  to  be  hardier  and  more  productive  than  the 
former  kinds.  Where  plants  are  raised  from  seed  in  large 
quantities,  vai;icties  always  occur  differing  in  constitution, 
aa  well  OS  others  di£feriag  in  form  or  colour ;  but  the  former 
cannot  be  perceived  by  us  unless  marked  out  by  their 
behaviour  under  exceptional  conditions,  as  in  the  following 
cases.  After  1ihe  severe  winter  of  1 860--61,  it  was  observed 
that  in  a  large  bed  of  araucarias  some  plants  stood  quite 
unhurt  amohg  numbers  killed  around  them.  In  Mr  Darwin's 
garden  two  rows  of  scarlet  runners  were  entirely  lolled  by 
frost,  except  three  plants,  which  had  not  even  the  tips  ol 
their  leaves  browned.  A  very  excellent  example  is  to  be 
found  in  Chinese  history,  according  to  M.  Hue,  who,  in 
his  VEmpire  Chinois  (tom.  iL  p.  359),  gives  the  following 
extract  from  the  Memoin  of  the  Emperor  Khang : — "  On 
the  Ist  d^  of  the  6th  moon  I  was  walking  in  some  fields 
whore  rice  had  been  sown  to  be  ready  for  the  harvest  in 
the  9th  moon.  I  observed  by  chance  a  stalk  of  rice 
which  was  already  in  ear.  It  was  higher  than  all  the  rest, 
and  was  ripe  enough  to  be  gathered.  I  ordered  it  to  be 
brought  to  me.  The  grain  was  very  fine  and  well  grown, 
which  gave  me  the  idea  to  keep  it  for  a  trial,  and  aee  if  the 
following  year  it  would  preserve  its  precoci^.  It  did  so. 
All  the  stalks  which  came  from  it  showed  ear  before 
the  usual  time,  and  were  ripe  in  the  6th  mooa  Each  year 
has  multiplied  the  produce  of  the  preceding,  and  for  thirty 
years  it  is  this  rice  which  has  been  served  at  my  table.  The 
groin  is  elongate,  and  of  a  reddish  colour,  but  it  has  a  sweet 
smell  and  very  pleasant  taste.  It  is  called  Fw-m^  Imperial 
rice,  because  it  was  first  cultivated  in  my  gardens.  It  is 
the  only  sort  which  can  ripen  north  of  tibe  great  wall, 
where  ijie  winter  ends  late  and  begins  very  early;  but  in 
the  southern  provinces,  where  the  climate  is  milder  and  the 
land  more  fertile,  two  harvests  a  year  may  be  easily  ob- 
tained, and  it  is  for  me  a  sweet  reflection  to  have  procured 
this  advantage  for  my  people."  M.  Hue  adds  his  testimony 
that  this  kind  of  rice  flourishes  in  Mandtchuiia^  where  no 
other  will  grow.  We  have,  here,  therefore,  a  perfect 
example  of  acclimatisation  by  means  of  a  spontaneous  con- 
stitutional variation. 

That  this  kind  of  adaptation  may  be  carried  on  step  by 
step  to  more  and  more  extreme  dunates  is  illustrated  by 
the  following  examples.  Sweet-peas  raised  in  Calcutta 
from  seed  imported  from  England  rarely  blossom,  and  never 
yield  seed ;  plants  from  French  seed  flower  better,  but  are 
still  sterile;  but  those  raised  from  Daijeeling  seed  (originally 
imported  from  England)  both  flower  and  seed  profusely.  The 
peach  IB  believed  to  have  been  tender,  and  to  have  ripened 
its  fruit  with  difficulty,  when  first  introduced  into  Greece;  so 
that  (as  Darwin  observes)  in  travelling  northward  during 
two  thousand  years  it  must  have  become  much  hardier. 
Dr  Hooker  ascertained  the  average  vertical  range  of 
flowering  plants  in  the  Himalayas  to  be  4000  feet^  while  in 
some  cases  it  extended  to  8000  feet  The  same  spedes  can 
thus  endure  a  great  difference  of  temperature;  but  the 
important  fact  is,  that  the  individuals  have  become  accli- 
matised to  the  altitude  at  which  they  grow,  so  that  seeds 
gathered  near  the  upper  limit  of  the  range 'of  a  species  will 
be  more  hardy  than  those  gathered  near  the  lower  limit 
This  was  proved  by  Dr  Hooker  to  be  the  ca^  with 


Himalayan  conifers  and  rhododcndronsy  raised  in  this 
country  from  seed  gathered  at  different  altitudes. 

Among  animak  exactly  analogous  facts  occur.  M.  Honlin 
states  that  when  geese  were  *first  introduced  into  Bogoti 
they  laid  few  eggs  at  long  intervals,  and  few  of  the  yuiuig 
survived.  By  degrees  the  fecundity  improved,  and  in 
about  twenty  years  became  equal  to  what  it  is  in  Europe. 
The  same  author  tells  us  that,  according  to  Garcilasn, 
when  fowls  were  first  introduced  into  Peru  they  were  not 
fertile,  whereas  now  they  are  as  much  so  as  in  Europe. 
Mr  Darwin  adduces  the  following  examples.  Merino  sheep 
bred  at  the  Cope  of  Qood  Hope  liave  been  found  for  better 
adapted  for  India  than  those  imported  from  England ;  and 
while  the  Chinese  variety  of  the  Ailanthus  ulk-moth  is 
quite  hardy,  the  variety  found  in  Bengal  wiU  only  flourish 
in  warm  latitudes.  Mj  Darwin  also  ^Ils  attention  to  the 
circumstance  that  writers  of  agricultural  works  generally 
recommend  that  animals  shoiidd  be  removed  from  one 
district  to  another  as  little  as  possible.  Tbis  advice  occurs 
even  in  classical  and  Chinese  agricultural  books  as  well 
a»  in  those  of  our  own  day,  and  proves  that  the  dose 
adaptation  of  each  variety  or  breed  to  the  country  in  which 
it  originated  has  always  been  recognised. 

CorutUutianal  Adaptation  often  accompanied  by  External 
Modification, — Although  in  some  cases  no  perceptible  altera- 
tion of  form  or  structure  occurs  when  constitutional  adapta- 
tion to  climate  has  taken  place,  in  others  it  is  very  marked* 
Mr  Darwin  hascollectedalargenumber  of  cases  mhiaAnimaU 
andPUmte  under  Domestication  (vol  iL  p^  277),  of  Which  the 
following  are  a  few  of  the  most  remarkable.  Dr  Falconer 
observed  that  several  trees,  natives  of  cooler  climates, 
assumed  a  pyramidal  or  f astigiate  form  when  grown  in  the 
plains  of  India;  cabbages  rarely  produce  heads  in  hot 
climates ;  the  quality  of  the  wood,  the  medicinal  products, 
the  odour  and  colour  of  the  flowers,  all  change  in  many 
cases  when  plants  of  one  country  are  grown  in  another. 
One  of  the  most  curious  observations  is  that  of  Mr  Meehan, 
who  "compared  twenty-nine  kinds  of  American  trees 
belonging  to  various  orders,  with  their  nearest  European 
allies,  all  grown  in  dose  proximity  in  the  same  garden,  and 
under  as  nearly  as  possible  the  same  conditions.  In  the 
American  species  "Mi  Median  finds,  with  the  rarest  excep- 
tions, that  the  leaves  fall  earlier  in  the  season,  and  assume 
before  faUing  a  brighter  tint;  that  they  are  less  deeply 
toothed  or  serrated;  that  the  buds  are  smaller;  that  the 
trees  are  more  diffase  in  growth,  and  have  fewer  branchlets ; 
and,  lastly,  that  the  seeds  are  smaller; — all  in  comparison 
with  the  European  species."  Mr  Darwin  condudes  thai 
there  is  no  way  of  accounting  for  these  uniform  differences 
in  the  two  series  of  trees  than  by  the  long-continued  actioo 
of  the  different  climates  of  the  two  continents. 

In  animals  equally  remarkable  changes  occur.  In 
Angora,  not  only  goats,  but  shepherd-dogs  and  cats,  have 
fine  fleecy  hair;  the  wool  of  sheep  changes  its  character  in 
the  West  Indies  in  three  generations;  M.  Costa  states 
that  young  oysters^  taken  from  the  coast  of  England, 
and  placed  in  the  Mediterranean,  at  once  altered  their 
manner  of  growth  and  formed  prominent  diverging  rays, 
like  those  on  the  shells  of  the  proper  Mediterranean 
oyster. 

In  his  ContrtbutioM  to  the  Theory  of  Ifatural  Selection 
(p.  167),  Mr  Wallace  has  recorded  cases  of  simultaneous 
variation  among  insects,  apparently  due  to  climate  or  other 
strictly  local  causes.  He  finds  that  the  butterflies  of  the 
family  FapilionidcB,  and  some  others,  become  similarly 
modified  in  different  islands  and  groups  of  islands.  Thus, 
the  spedes  inhabiting  Sumatra,  Java,  and  Borneo,  are 
almost  always  much  smaller  than  the  dosdy  allied  spedes 
of  Cdebes  and  the  Moluccas ;  the  spedes  or  varieties  of 
the  small  island  of  Amboyna  are  lar;^  tfian  the  «uue 
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Bpcdcs  or  closely  allied  foraia  inhabiting  the  BUiroimding 
lalandB;  the  species  fcund  in  Celebes  possess  ft  peculiar 
form  of  wing,  quite  distinct  from-  that  of  the  same  or 
doselj  allied  species  of  adjacent  islands;  and,  lastly, 
numeroos  species  which  have  tailed  wings  in  India  and  the 
western  islands  of  the  Archipelago,  gradually  lose  the  tail 
as  we  proceed  eastward  to  New  Gmnea  and  the  Pacifia 

Many  of  these  curions  modifications  m^,  it  is  true,  be 
due  to  other  causes  than  climate  only,  but  they  serve  to 
show  how  powerfully  and  mysteiionsly  local  conditions 
affect  the  form  and  structure  of  both  plants  and  animals ; 
and  they  render  it  probable  that  changes  of  constitution 
are  also  continually  produced,  although  we  have,  in  the 
majority  of  cases,  no  means  of  detecting  them.  It  is  also 
impossible  to  determine  how  far  the  fleets  described  are 
prodnoed  by  spontaneous  faTourable  yariations  or  by  the 
direct  action  of  local  conditions;  but  it  is  probable  that  in 
every  case  both  causes  ai9  concerned,  although  in  constanUy 
laiying  proportionsL 

The  Infivenee  of  HeredUy. — ^Adaptation  by  variation 
would,  howeyer,  be  a  slow  and  uncertain  process,  and  might 
for  considerable  periods  of  time  cease  to  act,  did  not  heredity 
come  into  play.  This  is  the  tendency,  of  every  organism  to 
produce  its  like,  or  more  ezactiy,  to  produce  a  set  of  newf  onus 
varying  slightiy  f  rom  it  in  many  diiections— «  group  of  which 
the  parent  form  is  the  centrsb  If  now  one  of  the  most  ex- 
treme of  these  variations  is  taken,  it  is  found  to  become  the 
centre  of  a  new  set  of  variations ;  and  by  continually  taking 
the  extreme  in  the  same  direction,  an  increasing  variation  in 
that  direction  can  be  effected,  until  checked  by  becoming 
so  great  that  it  interferes  with  the  healthy  action  of  the 
oiganiam,  or  is  in  any  other  way  prejudidaL  It  is  also 
found  that  acquired  constitutional  pecidiarities  are  equally 
hereditary;  to  that  \fj  a  combination  of  those  two  modes  of 
vaziatioa  any  desired  adaptation  may  be  effected  with 
greater  rapidity.  The  manner  in  which  the  form  or 
constitution  of  an  organism  can  be  made  to  change  con- 
tinuously in  one  direction,  by  means  of  variations  which 
are  indc^nite  and  in  all  directions,  is  often  nusunderstood. 
It  may  perhaps  be  illustrated  by  showing  how  a  tree  or 
grove  of  trees  mighty  by  natural  causes,  be  caused  to  trayd 
during  successive  generations  in  a  definite  course.  The 
tree  has  branches  radiating  out  from  its  stem  to  perhaps 
twenty  feet  on  every  side.  Seeds  are  produced  on  the 
extremities  of  all  these  branches,  drop  to  the  ground,  and 
prodnee  seedlings,  which,  if  untouched,  would  form  ^  ring 
of  joong  trees  around  the  parent  But  cattle  crop  off 
every  seedling  as  soon  as  it  rises  above  the  ground,  and 
none  can  eyer  arrive  at  maturity.  If,  however,  one  edde  is 
protected  from  the  cattle,  young  trees  will  grow  up  on  that 
aide  only.  This  protectbn  may  exist  in  the  case  of  a  grove 
of  trees  which  we  may  suppose  to  occupy  the  whole  space 
between  two  deep  ravines,  the  cattie  existing  on  the  lower 
side  ef  the  wood  only.  In  this  case  young  trees  would 
reach  maturity  on  the  upper  side  of  the  wood,  while  on  the 
lower  Side  the  trees  would  successively  die,  fall,  and  rot 
away,  no  young  ones  taking  their  place.  If  this  state  of 
thiaiglB  continued  unchanged  for  some  centuries,  the  wood 
mig^t  march  regularly  up  the  side  of  the  mountain  till  it 
oeeupied  &  position  many  miles  away  from  where  it  once 
stood;  sad  this  would  have  taken  place,  not  because  more 
seed  was  produced  on  one  side  than  the  other  (there  might 
even  be  'very  much  less),  nor  because  soil  or  climate  were 
better  on  the  npp^  side  (they  might  be  worse),  nor  because 
any  intelligent  being  chose  which  trees  should  be  allowed 
to  live  and  which  should  be  destroyed ; — but  simply  because, 
for  a  series  of  generations^  the  conditions  permitted  the 
frriitmift  of  young  trees  on  one  side,  and  wholly  prevented 
it  on  the  otiier.  Just  in  an  analogous  way  animals  or 
plants  are  caused  to  vaiy  in  definite  diiectionsi  either  by 


the  influence  of  natural  agencies,  which  render  existence 
impossible  for  those  that  vary  in  any  other  direction,  or 
by  the  action  of  the  judicious  breeder,  who  carefully  selects 
fayourable  variations  to  be  the  parents  of  his  future  stock ; 
and  in  either  case  the  rejected  variations  may  far  outnumber 
those  which  are  preserved. 

Evidence  has  been  adduced  by  Mr  Darwin  to  show  that 
the  tendency  to  yary  is  itself  hereditary;  so  that,  so  far 
from  yariations  coming  to  an  end,  as  some  persons  imagine, 
the  more  extensively  variation  has  occurred  in  any  species 
in  the  past,  the  more  likely  it  is  to  occur  in  the  future. 
There  is  also  reason  to  believe  that  individuals  which  have 
varied  largely  from  their  parents  in  a  special  direction  will 
have  a  greater  tendency  to  produce  offspring  varying  in 
that  direction  than  in  any  other ;  so  that  the  facilities  for 
adaptation,  that  is,  for  the  production  and  increase  of 
fayourable  yariations  in  certain  definite  directions,  are  fur 
greater  than  the  facilities  for  locomotion  in  one  direction  in 
tiie  hypothetical  illustration  just  gi^s. 

Selection  and  Survival  of  ike  FiUeat  as  AgenU  in  Natura^ 
lisation. — We  may  i^ow  take  it  as  an  estabUshed  fact,  that 
varieties  of  animals  and  plants  occur,  bothin  domestici^  and 
m  a  state  of  nature,  which  are  better  or  worse  adapted  to 
special  climates.  There  is  no  positive  evidence  that  the 
influence  of  ^ew  climatal  conditions  on  the  parents  has  any 
tendency  to  produce  variations  in  the  offspring  better  adapted 
to  such  conditions,  although  some  of  the  facts  mentioned 
in  the  preceding  sections  render  it  probable  that  such  may 
be  the  case.  Neither  does,  it  appear  that  this  clam  of 
variations  are  very  frequent  It  is,  however,  certain  that 
whenever  any  animal  or  plant  is  largely  propagated  con- 
stitutional variations  wiU  arise,  and  some  of  tiiese  will  be 
better  adapted  than  others  to  the  climatal  and  other 
conditions  of  the  locality.  In  a  state  of  nature,  every 
recurring  severe  wifiter  or  otherwise  unfavourable  season, 
weeds  out  those  individuals  of  tender  constitution  or 
imperfect  structure  which  may  have  got  on  yery  well  during 
favourable  years,  and  it  is.  thus  that  the  adaptation  of  the 
species  to  ^e  clbnate  in  which  it  has  to  exist  is  kept  up. 
Under  domestication  the  same  thing  occun  by  what  Mr 
Darwin  has  termed  ''unconscious  selection."  Each  culti- 
vator seeks  out  the  kinds  of  plants  best  suited  to  his  soil 
and  climate,  and  rejects  those  Which  are  tender  or  otherwise 
unsuitable.  The  farmer  breeds  from  such  of  his  stock  as 
he  finds  to  thrive  best  with  him,  and  gets  rid  of  those 
which  suffer  from  cold,  damp,  or  disease.  A  more  or  less 
dose  adaptation  to  local  conditions  is  thus  brought  about, 
and  breeds  or  races  are  produced  which  are  sometimes 
liable  to  deterioration  on  removal  even  to  a  short  distance 
in  the  same  country,  as  in  numerous  cases  quoted  by  Mr 
Darwin  (AnimaU  <md  Planta  under  Domettieation,  yoL  ii 
p.  278). 

^%«  Ifethod  of  AcdimaH9ation.^T93dng  into  considera- 
tion the  foregoing  facts  and  illustrations,  it  may  be  con- 
sidered as  proved — let,  That  habit  has  litUe  (though  it 
appears  to  have  some)  definite  effect  in  adapting  the 
constitution  of  fniimaU  to  a  new  climate ;  but  that  it  has  a 
decided,  tiiough  still  sli^t,  influence  in  plants  when,  by 
the  process  of  propagation  by  buds,  shoots,  or  grafts,  the 
individual  can  be  kept  under  its  influence  for  long  periods ; 
2d,  That  the  offspring  of  both  plants  and  animals,  vary 
in  their  constitutional  adaptation  to  climate,  and  that 
this  adaptation  may  be  kept  up  and  increased  hy  means 
of  heredity;  and,  Zd,  That  great  and  sudden  changes 
of  climate  often  dieck  reproduction  eyen  when  the  health 
of  the  individuals  does  not  appear  to  suffer.  In  order, 
therefore^  to  have  the  best  diance  of  acclimatising  any 
animal  or  plant  in  a  climate  very  diBSiTnilar  from  that  of 
its  native  country,  and  m  which  it  has  been  proved  that 
I  the  species  m  question  cannot  live  and  maintain  itself 
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without  acclimatisation,  we  must  adopt  lome  such  plan 
as  tlie  following  :— 

1.  We  must  transport  as  laige  a  number  as  possible  of 
adult  healthy  individuals  to  some  intermediate  station, 
and  increase  them  as  much  as  possible  for  some  years. 
Favourable  variations  of  constitution  will  soon  show  them- 
selves, and  these  should  be  carefully  selected  to  breed  from, 
the  tender  and  unhealthy  individuals  being  rigidly  elimi- 
nated. 

2.  As  soon  as  the  stock  has  been  kept  a  sufficient  time 
to  pass  through  all  the  ordinary  extremes  of  climate,  a 
nimiber  of  the  hardiest  may  be  removed  to  the  more  remote 
station,  and  the  same  process  gone  through,  giving  protection 
if  necessary  while  the  stock  is  being  increased,  but  as  soon 
as  a  large  number  of  healthy  individuals  are  produced,  sub- 
jecting them  to  all  the  vicissitudes  of  the  climate. 

It  con  hardly  bo  doubted  that  in  most  cases  this  plan  would 
succeed.  It  has  been  recommended  by  Mr  Darwin,  and  at 
one  of  the  early  meetings  of  the  Soci6t4  Zoologique  d' Acclim- 
atisation, at  Paris,  M.  Qeoffroy  €t  Hilaire  insisted  that  it  was 
the  only  method  by  which  acclimatisation  was  possible. 
But  in  looking  through  the  long  series  of  volumes  of  Reports 
published  by  this  Society,  there  is  no  sign  that  any  systematic 
attempt  at  acclimatisation  has  even  once  been  made.  A 
number  of  foreign  animals  have  been  introdueed,  and  more  or 
less  domesticated,  and  some  useful  exotics  have  been  culti- 
vated for  the  purpose  of  testing  their  applicability  to  French 
agriculture  or  horticulture;  but  neiUier  in  the  case  of 
animals  nor  of  plants  has  there  been  any  sjrstematio  effort 
to  modify  the  constitution  of  the  species,  hy  breeding  largely 
and  tdecting  the  favourable  varioHons  that  appeared. 

Take  the  case  of  the  Euoalyptut  globuiue  as  an  example. 
This  is  a  Tasmanian  gum-tree  of  very  rapid  growth  and 
great  beauty,  which  will  thrive  in  the  extreme  south  of 
France.  In  the  Bulletin  of  the  Society  a  large  number  of 
attempts  to  introduce  this  tree  into  general  cultivation  in 
other  parts  of  France  are  recorded  in  detail,  with  the  failure 
of  almost  all  of  them.  But  no  precautions  such  as  those 
above  indicated  appear  to  have  been  taken  in  any  of  these 
experiments ;  and  we  have  no  intimation,  that  either  the 
Society  or  any  of  its  members  are  making  systematic 
efforts  to  acclimatise  the  tree.  The  first  step  would  be,  to 
obtain  seed  from  healthy  trees  growing  in  the  coldest 
climate  and  at  the  greatest  altitude  in  its  native  country, 
sowing  these  vezy  largely,  and  in  a  variety  of  soils  and 
situations,  in  a  part  of  France  where  the  clunato  is  some- 
what but  not  much  more  extreme^  It  is  almost  a  certainty 
that  a  number  of  trees  would  be  found  to  be  quite  hardy. 
As  soon  as  these  produced  seed,  it  should  be  sown  in 
the  same  district  and  farther  north  in  a  climate  a  little 
more  severe.  After  an  exceptionally  cold  season,  se^ 
should  be  collected  from  the  trees  that  suffered  leasts  and 
should  be  sown  in  various  districts  all  over  France.  By 
such  a  process  there  can  be  hardly  any  doubt  that  the  tree 
would  be  thoroughly  acclimatLsed  in  any  part  of  France, 
and  in  many  other  countries  of  central  Europe ;  and  more 
good  would  be  effected  by  one  well-directed  effort  of  this 
kind  than  by  hundreds  of  experiments  with  individual 
animals  and  plants,  which  only  serve  to  show  us  which  are 
the  species  that  do  not  require  to  he  aodimatieed. 

Aodinuutimaion  of  Man, — On  this  subject  we  have,  un- 
fortunately, very  little  direct  or  accurate  information.  The 
general  laws  of  heredity  and  variation  have  been  proved  to 
apply  to  man  as  well  as  to  animals  and  plants ;  and  nume- 
roos  facts  in  the  diBtribution  of  races  show  that  man  must,  in 
remote  ages'  at  least,  have  been  capable  of  constitutional 
adaptation  to  climate.  If  the  human  race  constitutes  a  single 
species,  then  the  mere  fact  that  man  now  inhabits  every 
region,  and  is  in  each  case  constitutionally  adapted 'to  the 
dnoate^  pfores  that  acclimatisation  has  occurred.    Bat  If^ 


have  theiBame  phenomenon  in  stnglevarieties  of  man,  aneh  ac 
the  American,  which  inhabits  idike  the  frozen  wastes  d 
Hudson's  Bay  and  Terra  del  Fuego^  and  the  hottest  regionn 
of  the  tropics, — ^the  low  equatorial  valleys  and  the  lofty 
plateaux  of  the  Andes.     No  doubt  a  sudden  transference 
to  an  extreme  climate  is  often  prejudicial  to  man,  as  it  is 
to  most  animals  and  plants ;  but  there  is  every  reason  to 
believe  that,  if  the  migration  occurs  step  by  step,  man  can 
be  acclimatised  to  almost  any  part  of  the  earth's  surface 
in  comparatively  few  generations.     Some  enunent  writers 
have  denied  thi&     Sir  Ranald  Martin,  from  a  consideration 
of  the  effects  of  the  climate  of  India  on  Europeans  and 
their  offspring,  believes  that  there  is  no  such  thing  as 
acclimatisation.     Dr  Hunt,  in  a  report  to  the  British 
Association  in  1861,  argues  that  "  time  is  no  agent,"  and 
— "  if  there  is  no  sign  of  acclimatisation  in  one  generation, 
there  IS  no  such  process."     But  he  entirely  ignores  the 
effect  of  favourable  variations,  as  well  as  the  direct  in- 
fluence of  climate  acting  on  the  oiganisation  from  infancy. 
Professor  Waitz,  in  his  Introduction  to  Anthropology, 
adduces  many  examples  of  the  comparatively  rapid  con- 
stitutional adaptation  of  man  to  new  dimatic  conditions. 
Negroes,  for  example,  who  have  been  for  three  or  four 
generations  acclimatised  in  North  i^ jnerica,  on  returning  to 
Africa  become  subject  to  the  same  local  diseases  as  other 
unacclimatised  individuals.     He  well  remarks,  that  the 
debility  and  sickening  of  Europeans  in  many  tropical 
countries  are  wrongly  ascribed  to  the  dimate,  but  are 
rather  the  consequences  of  indolence,  sensual  gratification, 
and  an  irregular  mode  of  hfe.     Thus  the  ^glish,  who 
cannot  give  up  animal  food  and  spirituous  liquors,  are  lesF 
able  to  sustain  the  heat  of  the  tropics  than  the  mors  sobei 
Spaniards  and  Portuguese.     The  excessive  mortality  of 
European  troops  in  India,  and  the  delicacy  of  the  ehildreo 
of  European  parents,  do  no»  affect  the  real  question  of 
acclimatisation  under  proper  oonditiona.     They  only  show 
that  aq^limatisation  is  ^s  mo4  cases  neceriaiy,  not  that  it 
cannot  take  place.    *rhe  best  examples  of  partial  or  com- 
plete acclimatisation  are  to  be  found  where  European  races 
have  permanently  settled  in  the  tropics,  and  have  maintained 
themselvea  for  several  generations.    There  are,  however, 
two  sources  of  inaccuracy  to  be  guarded  against,  and  these 
are  made  the  most  of  by  the  writers  above  referred  to^  and 
are  supposed  altogether  to  invalidate  results  which  are 
otherwise  opposed  to  their  views.     In  the  first  place,  wo 
have  the  possibility  of  a  mixture  of  native  blood  having 
occurred ;  in  the  second,  there  have  almost  always  been  a 
succession  of  immigrants  from  the  parent  country,  who 
continually  intermingle  with  the  families  of  the  early 
settlers.     It  is  maintained  that  one  or  other  of  these 
mixtures  is  absolutely  necessary  to  enable  Europeans  to 
continue  long  to  flourish  in  the  tropics. 

There  are,  however,  certain  cases  in  which  the  sources 
of  error  above  mentioned  are  reduced  to  a  minimum,  and 
cannot  seriously  affect  the  results;  such  as  those  <tf  the 
Jews,  the  Dutch  at  the  Cape  of  Qood  Hope  and  in  the 
Moluccas,  and  the  Spaniards  in  South  America. 

The  Jews  are  a  good  example  of  acclimatisation,  becaoae 
they  have  been  established  for  many  centuries  in  *^H™«#iwp 
very  different  from  that  of  their  native  land ;  they  keep 
themselves  almost  wholly  free  from  intermixture  with  tbs 
people  around  them ;  and  they  are  often  so  populous  in  a 
country  that  the  intermixture  with  Jewish  immigrants  from 
other  lands  cannot  seriously  affect  the  local  purity  of  the 
raca  They  have,  for  instance,  attained  a  popidation  of  near 
two  miUions  in  such  severe  climates  as  Pohmd  and  Buasia; 
and  aocordmg  to  Mr  Brace  {Raoee  of  the  Old  World,  p.  185;^ 
"  their  increase  in  Sweden  is  said  to  be  greater  tlnn  Hist 
of  the  CShristian  population ;  in  the  towns  of  Algeria  thsy 
are  the  only  race  able  to  maintain  -Hb  numbeni;  and  in 
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Cochin  GhinA  and  Aden  thi^  snoceed  in  rearing  diildren 
And  fonniog  permanent  commmiitiee.* 

la  some  of  the  hottest  parts  of  Sontli  America  Eniopeans 
an  peifeedy  a<«limatiiied,  and  where  the  race  is  kept  pore 
it  aeems  to  be  even  improved.  Some  yeiy  valnable  notes, 
on  this  aabject  haye  been  fnzniahed  to  the  present  writer 
by  the  woQ-known  botanist  Dr  Biekaid  Spnioe,  who  resided 
many  jeaia  in  Sonth  America,  but  who  has  hitherto  been 
pivranted  by  ill  health' from  giving  to  the  world  the  xeenlts 
of  his  reseaffches^  As  a  eanfal,  jadicaons,  and  aoonrate 
observer;^  both  of  man  and  nature^  he  has  few  snperioni 
He  say*— 

5' Hie  white  inhabitants  of  Qnayaqnil  (lat  2"*  13'  &.)  are 
kept  pure  by  carefcil  selection.  The  slightest  tinctore  of 
red  or  black  blood  bars  entry  into  any  of  the  old  families 
who  are  descendants  of  Spaniards  from  the  Frovindas 
Fasoongadaa^  or  those  bordering  the  Bay  of  Biscay,  where 
Qie  morals  are  perhaps  the  purest  (as  regards  the  intercourse 
of  ibe  sexes)  of  any  in  Enrope,  and  where  for  a  girl,  even 
of  Hhe  poorest  daas,  to  haTe  a  child  before  marriage  is  the 
larest  thing  possible.  The  consequence  of  this  careful 
bleeding  is,  that  the  women  of  Quayaquil  are  considered 
(and  justly)  the  finest  along  the  whole  Pacific  coast  They 
are  oftem  tul,  sometimes  ^ery  handsome^  decidedly  healthy, 
aHhoogh  pale^  and  assoredly  prolific  enougL  Their  sons 
are  lag,  stoat  men,  but  whui  they  lead  inactive  Htos  are 
apt  to  become  fat  and  sluggish.  Those  of  them,  howeyer, 
who  have  farms  in  the  savannahs,  and  are  accustomed  to 
take  long  rides  in  all  weathers,  and  those  whose  trade 
obligeB  them  t6  take  frequent  jonmeys  in  the  mountainous 
interior,  or  even  to  Europe  andNorth  America,  are  often  as 
a^ive  Bad  as  little  burdened  with  superfluous  flesh  as  a 
Scotch  fanner.* 

''The  oldest  Christian  tdwn  in  Peru  is  Piura  (lat  6""  &), 
trhich  was  founded  by  Pisarro  himsell  The  climate  is 
very  hot,  especially  in  the  three  or  four  months  following 
the  sondiem  soktica.  In  March  1843  the  temperatnre 
only  once  fell  atf  low  as  83*,  during  the  whole  month,  the 
anal  lowest  night  temperature  being  85*.  Yet  people  of 
an  colours  find  it  very  healthy,  and  the  whites  are  very 
pcolifia  I  resided  in  the  town  itself  nine  months,  and  in 
the  neij^ibonrhood  seven  months  more.  The  population 
(m  1863-4)  WHS  about  10,000,  of  which  not  only  a 
eooaiderable  proportion  was  white,  but  was  mostly  descended 
from  the  first  enugrants  after  the  conquest  Puri^  of 
descent  vras  not,  however,  quite  so  strictly  maintained  as 
at  Guayaquil  The  militaiy  adventurers,  who  haye  often 
raen  to  h4;h  or  even  supreme  rank  in  Peru,  have  not  seldom 
been  of  mixed  race,  and  fear  or  fayonr  has  often  availed  to 
procure  them  an  alliance  with  the  oldest  and  purest-blooded 
^uniliesL* 

These  instances,  so  weU  stated  by  Dr  Spruce,  seem  to 
demonstrate  the  complete  acclimatisation  of  Spaniards  in 
some  of  the  hottest  parts  of  South  America.  Although 
we  have  here  nothing  to  do  with  mixed  races,  yet  the  want 
of  fertility  in  these  has  been  often  taken  to  be  a  fact 
bherent  in  the  mongrel  race,  and  has  been  also  sometimes 
held  to  prove  that  neither  the  European  nor  his  half-bred 
oilBpring  can  maintain  themselyes  in  the  tropics.  The 
following  obeeryation  is  therefore  of  interest  :-^ 

"  At  Quayaquil  for  a  lady  of  good  family — married  or 
unmarried — ^to  be  of  loose  morals  is  so  uncommon,  that 
when  it  does  happen  it  is  felt  as  a  calamity  by  the  whole 
oommunity.  But  here^  and  perhape  in  most  other  towns 
m  SoaUi  America,  a  poor  girl  of  mixed  race-— espedaUy  if 
good-looking — ^rarely  thinks  of  marrying  one  of  her  own 
claas  ontil  she  has---as  the  Braalians  say — '  approveitada 
de  sua  mocidade'  (made  the  most  of  her  youth)  in  receiving 
prttenU  from  geiUlemm,  If  she  thus  bring  a  good  dowry 
te  W  hnsbandi  he  does  not  cate  U>  incpdn^  or  is  not 


sensitive^  about  the  mode  in  which  it  was  acquired.  The 
consequences  of  this  indiscriminate  sexual  intercourse,  espe- 
cAdly  if  much  prolonged,  is  to  <<iinim'>ii^  in  some  cases  to 
paralfBe^  the  fertili^  of  the  female.  And  as  among  people 
of  mixed  race  it  is  almost  uniyersal,  the  population  of 
these  most  fall  off  both  in  numbers  and  quality." 

The  following  example  of  divergent  acclimatisation  ol 
the  same  race  to  hot  and  cold  sones  is  yery  interesting, 
and  will  conclude  our  extracts  from  Dr  Spruce's  valuable 
notes  :^ 

''One  of  the  most  singular  cases  connected  with  this 
subject  that  have  faHeb  under  my  own  observation,  is  the 
difiiculty,  or  apparent  impossibility,  of  acclimatising  the 
Red  Indian  in  a  certain  zone  of  the  Andes.  Any  person 
who  has  compared  the  physical  characters  of  the  natiye 
races  of  South  America  must  be  convinced  that  these  have 
all  originated  in  a  common  stirps.  Many  local  diflerences 
exist,  but  none  capable  of  invalidating  this  conclusion. 
The  warmth  yet  ahade-loying  Indian  of  the  Amazon;  the 
Indian  of  the  hot,  dry,  and  treeless  coasts  of  Peru  and 
Guayaquil,  who  exposes  his  bare  head  to  the  sun  with  as 
mneh  seat  as  an  African  negro;  the  Indian  of  the  Andes, 
for  whom  no  cold  seems  too  great,  who  goes  constantlj 
bare-legged  and  often  bare-headed,  throng  whose  rude 
straw  hut  the  pierdng  wind  of  the  paramos  sweeps,  and 
chills  the  white  man  to  the  yery  bones; — all  these,  in  the 
colour  and  texture  of  the  skin,  the  hair,  and  other  important 
features,  are  plainly  of  one  and  the  same  race. 

''Now  there  is  a  zone  of  the  equatorial  Andes,  ranging 
between  about  4000  and  6000  feet  altitude^  where  the  yery 
best  flavoured  coffee  is  grown,  where  cane  is  less  luxuriant 
but  mors  saccharine  than  in  the  plains,  and  which  is 
therefore  very  desirable  to  cultiyate,  but  where  the  red 
man  sickens  and  dies.  Indians  taken  down  from  the  sierra 
}Set  ague  and  dysentery.  Those  of  the  plains  find  the 
temperature  chilly,  and  are  stricken  down  with  influenza 
and  pains  in  the  limbs.  I  have  seen  the  difficulty 
experienced  in  getting  farms  cultiyated  in  this  zone,  on 
both  sides  of  the  Cordillera.  The  permanent  residents  are 
generally  limited  to  the  major  domo  and  Ids  family ;  and 
in  the  dry  season  labourers  are  hired,  of  any  colour  that 
can  be  obtained — some  from  the  low  country,  others  from 
the  highlands — ^f or  three,  four,  or  fiye  months,  who  gathei 
in.  and  grind  the  cane,  and  plant  for  the  hs^est  of  the 
following  year;  but  a  staff  of  resident  Indian  labourers, 
such  as  exists  in  the  farms  of  the  sierra,  cannot  be  kept  up 
in  the  Tungaa^  as  these  half-warm  yalleys  are  called. 
White  men,  who  take  proper  precautions,  and  are  not 
chronically  soaked  with  caae^pirit,  stand  the  dimate 
perfectiy,  but  the  Creole  whites  are  still  too  much  cabaUeroa 
to  deyote  themselyes  to  agricjnltural  work. 

"In  what  is  now  the  lepnblic  of  Ecuador,  the  onl^ 
peopled  portions  are  the  central  yalley,  between  the  two 
ridges  of  the  Andes— hei^t  7000  to  12,000  feet— and  the 
hot  plain  at  their  western  base ;  nor  do  the  wooded  slopes 
appear  to  haye  been  inhabited,  except  by  scattered  sayage 
hordes,  eyen  in  the  time  of  the  Incas.  The  Indians  of  the 
highlands  are  the  descendants  of  others  who  haye  inhabited 
that  region  exclusively  for  untold  ages;  and  a  similar 
afiS]Cmation  may  be  made  of  the  Indians  of  the  plain.  Now, 
there  is  little  doubt  that  the  progenitors  of  both  these 
sections  came  from  a  temperate  region  (in  North  Amenca) ; 
so  that  here  we  have  one  moiety  acdimatiaed  to  endure  ex- 
treme heat,  and  the  other  extreme  cold ;  and  at  this  day 
exposure  of  either  to  the  opposite  extreme  (or  even,  as  we 
haye  seen,  to  the  climate  fA  an  intermediate  zone)'  is  always 
pernicious  and  often  fatal  But  if  this  great  difference  has 
been  brought  about  in  the  red  man,  might  not  the  same 
have  happened  to  the  white  man  t  Plainly  it  might,  time 
being giyen;  for  OM  caonot  donbt  that  the  inherent  adapti^ 

I.  —  la 


90 


AC  C  — A  0  0 


bility  ifl  tlia  nine  itt  ha^  or  Cd  not)  that  the  wliito 
poweaaes  it  in  a  higher  degree.** 

The  obaeryatdoBs  of  Dr  Spruce  are  pf  themeelTes  almoft 
oondnaiTe  ae  to  the  poseibiHty  of  Europeans  becoming  ao- 
climatMed  in  the  tropics ;  and  if  it  is  objected  that  this 
evidence  applies  only  to  the  dark-haired  aonthem  laoes,  we 
are  fortunately  able  to  point  to  facts,  almost  equally  well 
authenticated  and  condusive,  in  the  case  of  one  of  the  typi- 
cal Qermanio  races.  At  the  Cape  of  Good  Hope  the  Dutch 
have  been  settled  and  nearly  isolated  for  about  200  years, 
and  have  kept  themselyes  almost  or  quite  free  from  natire 
intermixturei  They  are  described  as  being  still  perfectly 
fair  in  complexion,  while  physically  they  are  the  finest  body 
of  men  in  the  colony,  b^ng  yety  tall  and  strong.  They 
marry  young,  and  haye  large  fapulies.  The  population, 
according  to  a  census  taken  in  1798,  was  under  22,000. 
In  1865  it  was  near  182,000,  the  minority  being  (according 
to  the  SUOemnan's  Tear  Book  for  1 873)  of  **  Dutch,  German, 
or  French  origin,  mostly  descendants  of  original  settlers." 
We  have  here  a  population  which  has  doubled  itself  every 
twenty-two  years ;  and  the  greater  part  of  this  rapid  in- 
crease must  certainly  be  due  to  the  old  European  immi; 
grants.  In  the  Moluccas,  where  the  Dutch  have  had  settio- 
ments  for  nearly  250  years,  some  of  the  inhabitants  trace 
their  descent  to  early  immigrants;  and  these,  as  well  as 
meet  of  the  people  td  Dutch  descent  in  the  East,  are  quite 
as  fair  as  their  Eoropean  ancestors,  eigoy  excellent  hmlth, 
and  are  Teiy  prolifia  But  the  Dutch  aoconunodate  them- 
aelves  admirably  to  a  tropical  dimate,  doing  much  of  their 
work  early  in  the  morning,  dressing  yeiy  li^tly,  and  living 
a  quiet,  temperate  and  cheerfol  life.  They  also  pay  great 
attention  to  drainage  and  general  deanlineas.  In  addition 
to  these  examples,  it  may  be  maintained  that  the  rapid  in- 
crease of  English-speaking  population^  in  the  United  States 
and  in  Australia,  only  a  comparatively  small  portion  of 
which  can  be  due  to  direct  immigration,  is  &rfroin  support- 
ing 1^  view  of  Dr  Knox,  tluit  Eoropeans  cannot  pei^ 
manentiy  maintain  themselves  in  those  countries.  Mr 
Brace  expressly  denies  that  the  American'physiqiie  has 
degenerated  from  the  English  type.  He  asserts  that  manu- 
facturers and.  others  find  that  "  for  laboun  requiring  the 
utmost  physical  endurance  and  mnscular  power,  radi  as 
iron-puddlug  and  lumbering  in  the  forests  and  on  the 
streams,  and  pioneer  work,  foreigners  are  never  so  suitable 
as  native  Americana.  The  reports  of  the  eramining  sor- 
geons  for  volunteers — such  as  that  of  Dr  W.  H.  Thomson 
to  the  Surgeon-General  in  1862,  who  examined  9000  men 
—show  a  fat  higher  average  of  physique  in  the  Americans 
examined  than  in  the  English,  Germans,  or  IrisL  It  is  a 
fact  well  known  to  our  life  insurance  companies,  that  the 
average  length  of  life  here  is  greater  than  that  of  the 
English  tables."—!^  ^aeet  of  the  Old  World,  p.  375. 
Although  the  comparisons  here  instituted  may  not  be  quite 
fair  or  conclusive,  they  furnish  good  arguments  against  tiiose 
who  maintain  that  the  Americans  are  physically  deteriorat- 
ing. 

On  the  whole,  we  seem  justified  in  concluding  that,  under 
favourable  conditions,  and  with  a  proper  adaptation  of  means 
to  the  end  in  view,  man  may  become  acclimatised  with  at 
least  as  much  certainty  and  rapidity  (counting  by  generations 
rather  than  by  years)  as  any  of  the  lower  anmiala  (a.  b.  w.) 

ACCOLADE  (from  coUum,  the  neck),  a  ceremony  an- 
cientiy  used  in  conferring  knighthood ;  but  whether  it  was 
an  embrace  (according  to  the  use  of  the  modem  French  word, 
accolade),  or  a  slight  blow  on  the  neck  or  cheek,  is  not 
agreed.  Both  thsM  customs  appear  to  be  of  great  antiquity. 
Qregoiy  of  Tours  writes  that  the  early  kings  of  France,  in 
conferring  the  gilt  shoulder-belt,  kissed  the  knights  on  the 
left  cheek;  and  William  the  Conqueror  is  said  to  have 
made  uee  of  the  blow  in  oonfening  the  honour  of  kni^t- 


hood  on  his  son  Heniy.  At  fint  it  was  given  with  the 
naked  fist,  a  veritable  box  on  the  ear,  but  for  this  was 
substituted  a  gentle  stroke  on  the  shoulder  with  the  flat  of 
the  sword.  A  custom  of  a  similar  kind  is  stiU  followed  in 
bestowing  the  honour  of  kni^thood. 

ACCOLTI,  BxNXDioT,  was  bom  in  1415  at  Aresso,  in 
Tuscany,  of  a  noble  familv,  several  memben  of  whidi  were 
distinguished  like  himseu  for  their  attainments  in  law. 
He  was  for  some  tame  professor  of  jurispmdence  in  the 
University  of  Florence,  and  on  the  d«ith  of  the  celebrated 
Foggio  in  1459  became  chancellor  of  the  Florentine  ra- 
publia  He  died  in  1466.  In  conjunction  with  Ins  brother 
Leonard,  he  wrote  in  Latin  a  history  of  the  first  crusade, 
entitled  De  Bello  a  Chrietianit  contra  £afiaroi,pro  CkriMi 
Sepulckro  et  Judcsa  recuperatidii,  Wni  tree,  which,  though 
itself  of  litde  interest,  furnished  Tasso  with  the  historic 
basis  for  his  Jenualem  DdiverecL  This  work  apj^efusd  at 
Venice  in  1432,  and  was  translated  into  Italian  m  1543, 
and  into  French  in  1 620.  Another  work  of  Accolti's — De 
PrcBtUaUia  Virorum  eui  JEvi — was  published  at  Farma  in 
1689. 

ACCOLTI,  BmrjLBD  (1465^1535^,  son  of  the  preced- 
ing, known  in  his  own  day  as  VUnioo  Aretino,  acquired  great 
fame  as  a  reciter  of  impromptu  versa  He  was  listened  to  by 
large  crowds,  composed  of  the  most  learned  men  and  the  most 
distinguished  prelates  of  the  age.  Among  others.  Cardinal 
BenAx)  has  left  on  record  a  testimony  to  his  extraoriinaiy 
talent  His  high  reputation  with  his  eontemporaries  seema 
scarcely  justified  by  the  poems  he  published,  though  they 
give  evidence  of  brilliant  fancy.  It  is  probable  that  he 
succeeded  better  in  his  extemporary  productions  than  in 
those  which  were  the  froit  of  delibmtion.  His  works, 
under  the  title  Virginia,  Comedia,  CapMi  e  StrambotU  di 
Meeeer  Bernardo  AccoUi  Are6mo,  were  pubUshed  at  Floience 
in  1513,  and  have  been  several  times  iqixinted. 

ACCOLTI^  Fbtbo,  brother  of  the  preceding,  was  bom 
at  Florence  in  1455,  and  died  there  in  1549.  He  was 
abbreviator  under  Leo  X.,  and  in  that  capacity  drew  np 
in  1520  the  famous  bull  against  Luther.  In  1527  he  waa 
made  a  cardinal  by' Clement  YIL,  who  had  employed  him 
as  his  secretaiy. 

ACCOMMOD ATIOK,  a  temi  used  in  Biblical  interpre- 
tation to  denote  the  presentation  of  a  troth  not  absolutely 
as  it  is  in  itself,  but  xalatively  or  under  some  modification, 
with  the  view  of  suitiog  it  either  to  some  other  truth  or  to 
the  persons  addressed.  It  is  generally  distinguished  into 
formal  and  moferM^— the  accommodation  in  the  one  case 
being  confined  to  the  method  %d  teaching,  and  in  the  other 
being  extended  to  the  maitter  taught  To  the  former  head 
may  be  referred  teaching  by  symbols  or  parables,  l^  pro- 
gressive stages  graduated  according  to  the  capaci^  of  the 
learner,  by  the  application  of  proi£ecy  to  secondary,  fulfil- 
ments, Ac.  To  the  latter  head  are  to  be  referred  tiie  all^ 
gations  of  the  anti-supranaturalistio  school,  that  Christ  and 
tiie  writers  of  Scripture  modified  or  perverted  the  tratli 
itself  in  order  to  secure  wider  acceptance  and  speedier 
success,  by  speaking  in  accordance  with  contemporary  ideas 
rather  than  with  absolute  and  eternal  tmth. 

ACCOMMODATION,  in  commerce,  denotes  generally 
temporary  pecuniary  aid  given  by  one  trader  to  another,  or 
by  a  banker  to  his  customers,  but  it  is  used  more  par- 
ticularly to  describe  that  class  of  bills  of  exchange  which 
represents  no  actual  exchange  of  real  value  between  the 
parties. 

ACCOBAMBONI,  Vittobia,  an  Italian  lady  remark- 
able for  her  extraordinary  beauty  and  her  tragic  histoiy. 
Her  contemporaries  regarded  her  as  the  most  o^vating 
woman  that  had  ever  been  seen  in  Italy.  She  was  sought 
in  marriage  by  Paolo  Giordano  Orsini,  Duke  of  Braodano, 
who,  it  waa  geneiaUy  believed,  had  murdered  his  wife^ 
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fsa&elk  dft  Medid,  with  lus  own  band;  Imt  her  fother 
gare  her  in  preferanoe  to  Fmnoesoo  Peretti,  nephew  of 
Gaidinal  MontaHa  Peretti  was  aasaaainAted  (1581),  and 
A  few  days  afterw^trda  Vittoria  fled  from  the  house  of  the 
fiardiiuJ,  where  she  had  resided,  to  that  of  the  Dnke  of 
Braodana  The  opposition  of  Pope  Qregory  XHL,  who 
even  went  so  far  as  to  confine  Vittoria  to  Fort  St  Angelo 
for  neail J  a  year,  did  not  prerent  her  maniage  with  the 
dnkei.  On  the  accession  of  Montalto  to  the  papal  throne 
as  Siztos  V.  ^1586),  the  dnke  thought  it  prudent  to  take 
refuge  with  his  wife  in  the  territory  of  the  Venetian 
repnUio.  After  a  few  months'  residence  at  Sal6,  on  the 
Lake  of  Garda,  he  died,  bequeathing  nearly  the  whole  of 
his  laige  fortune  to  his  widow.  This  excited  the  anger  of 
Lndorioo  Or^ini,  a  relative,  who  caused  Vittoria  to  be 
murdered  in  her  residence  at  Padau  (Dec.  22, 1585).  The 
histoiy  of  this  beautiful  and  accomplished  but  unfortunate 
woman  has  been  written  by  Adiy  >(1800),  and  recently  by 
OoQi^  QnoUy  and  forms  the  basis  of  Webster's  tragedy,  The 
White  Devil,  and  of  Tieck's  romance,  Vittoria  Aecoramboni, 

ACCORDION  Tfrom  the  French  ac(»rd),  a  small  musical 
instrument  in  the  uiape  of  a  bellows,  which  produces  sounds 
by  the  action  of  wind  on  metallic  reeds  of  yarious  sizes. 
It  ia  played  by  being  held  in  both  hands  and  pulled  back- 
wards and  forwards,  the  fingers  being  left  free  to  touch 
the  keys,  which  are  ranged  idong  each  sida  The  instru- 
ment is  skin  to  the  concertina,  but  differs  from  it  in  having 
the  chords  .;{«0({  by  a  mechanical  azrangement.  It  is  manu- 
foctured  chiefly  in  Paris. 

ACCOBSO  (in  Latin  Aeaernus),  Fbaitois,  an  eminent 
lawyer^  bom  at  Florence  about  1182.  After  practising 
for  some  time  in  his  natiye  city,  he  was  appointed  professor 
at  Bologna,  where  he  had  great  success  aa  a  teacher.  He 
undertook  the  great  work  of  arranging  into  one  body  the 
almost  innumerable  comments  and  remarks  upon  the  Code, 
the  Inatitntes,  and  Digests,  the  confused  dispersion  of  which 
among  the  works  of  different  writers  caused  much  obscurity 
end  contradiction.  When  he  was  employed  in  this  work, 
it  is  said  that,  hearing  of  a  similar  one  proposed  and  begun 
by  Oddred,  another  lawyer  of  Bologna^  he  feigned  indis- 
position, interrupted  his  public  lectures,  and  shut  himself 
np^  tUl  he  had,  with  the  utmost  expedition,  accomplished 
hu  design.  His  work  has  the  Tsgue  title  of  the  Oreat  Ghse, 
and,  though  written  in  barbarous  Latin,  has  more  method 
than  that  of  any  preceding  writer  on  the  subject  The 
best  edition  of  it  is  that  of  Qodefroi,  published  at  Lyons  in 
1589,  in  6  toIs.  foUo.  Accursius  was  greatly  extolled  by 
the  lawyers  of  his  own  and  the  immediately  succeeding  age, 
snd  ha  was  even  called  the  Idol  of  JurikeonsuUSf  but  those 
of  later  times  formed  a  much  lower  estimate  of  his  merits. 
There  can  be  no  doubt  that  he  has  disentangled  with 
much  skill  the  sense  of  many  laws ;  but  it  is  equally  un- 
deniable that  his  ignorance  of  history  and  antiquities  has 
often  led  him  into  absurdities,  and  bean  the  cause  of  many 
defects  in  his  explanations  and  commentaries.  He  died  at 
Bologna  in  1260.  His  eldest  son  Francis,  who  filled  the 
ehair  of  law  at  Bologna  with  great  reputation,  was  invited 
to  Oxford  by  King  Edward  I,  and  in  1275  or  1276  read 
lectures  on  law  in  that  university.  In  1280  he  returned  to 
Bologna^  where  he  died  in  1293. 

ACCOBSO  (or  AoouBanrs),  Masiakoblo,  a  learned  and 
ingenious  critic,  was  bom  at  Aquila,  in  the  kingdom  of 
Naples,  about  1490.  He  was  a  great  favourite  with 
Charles  V.,  at  whose  court  he  resided  for  thirty-three  years, 
and  by  whom  ha  was  employed  on  various  foreign  missions. 
To  a  perfect  knowled^  of  Greek  and  Latin  he  added  an 
intimate  acquaintance  with  several  modem  languages^  In 
diaeovering  and  collating  ancient  manuscripts,  for  which  his 
tcavela  abroad  gave  him  special  opportunities,  he  displayed 
mkoimaum  diligence.    His  work  entitled  JHatrtbof  in 


AfuoMiim,  Solinum,  et  Ovidium,  pnnted  at  Bome,  in  folio, 
in  1524,  is  a  singular  monument  of  erudition  and  critical 
akilL  He  bestowed,  it  is  said,  unusual  pains  on  Claudian, 
and  made,  from  different  manuscripts,  above  seven  hundred 
corrections  on  the  works  of  that  poet  Unfortunately  these 
criticisms  were  never  published.  He  was  the  first  editor 
of  the  LeUert  of  Catsvodorus,  with  his  Treatiee  on  the  SotU; 
and  his  edition  of  AmnUanue  MaredUnus  (1533)  contains 
five  books  more  than  any  former  one.  The  affected  use  of 
antiquated  terms,  introduced  by  some  of  the  Latin  writers 
of  tluit  age,  is  humorously  ridiculed  by  him,  in  a  dialogue 
published  in  1531  (republished,  with  his  name,  in  1574), 
entitied  Omo,  VoUoo,  Somanaque  Eloguentia  Interlocu- 
toribui,  Dialogue  Ludie  Romanie  actiu.  Accorso  was 
accused  of  plagiarism  in  his  notes  on  Ausonius ;  and  the 
determined  manner  in  which  he  repelled,  by  a  most  solemn 
oath,  this  charge  of  Hteraiy  theft,  presents  us  with  a  singular 
instance  of  anxiety  and  care  to  preserve  a  literary  reputa- 
tion unstained. 

ACCOUNT,  a  Stock  Exchange  term:  e.g.,  "*  To  Buy  or 
Sell  for  the  Aeeount,"  ^a  The  word  has  different,  though 
kindred,  significations,  all  derived  from  the  making  up  and 
settling  of  accounts  on  particular  days,  in  which  stricter 
sense  the  word  "  SetUement"  is  more  specially  used. 

The  financial  importance  of  the  Account  may  be  gathered 
from  the  Clearing  House  returns.  Confining  ourselyes  to 
the  six  years,  from  the  30th  of  April  1867  to  the  30th  of 
April  1873,  we  have  the  following  figures,  furnished  hy 
the  Clearing  House  to  Sir  John  Lubbock,  and  communi- 
cated by  him  to  the  Timet: — 

On  fourths  On  Stock  Exehuct       On  Oonnla 

April       April         of  the  Month.  AeoonntDayt.          SoCtUoff  Dajn. 

1867  to  1868     £147,118,000  £444,448,000     £182,298,000 

1868  to  1869        161,861,000  560,623,000        142,270,000 
1860  to  1870        168,62^,000  694,768,000        148,822,000 

1870  to  1671        186,617,000        685,946,000       169,141,000 

1871  to  1872        229,629.000        942,446,000        288,848,000 

1872  to  1878        26(^965,000     1,082,474,000       248,561,000 

Dorinff  the  year  ending  April  80,  1878,  the  total  amoont  of  bills, 
cbeclu,  Ice,  paid  at  t&  Clearing  Hooae  showed  an  increaae  of 
£643,618,000  during  the  lame  period  ending  April  1872,  and  of 
£2,745,924,000  over  1868.  The  amonnts  passing  through  on  the 
Uht  of  the  mofiUh  amoonted  to  £266,965,000,  showing  an  increase 
of  £86,886,000  over  1872.  The  payments  on  Stock  SoBehomge 
Acamnt  Day  fonned  a  sum  of  £1,082,474,600,  being  an  increase 
of  £90,028,000  orer  1872.  The  payments  on  CcfMoU  Account  Vay$ 
for  the  same  period  amounted  to  £243,561,000,  giring  an  increasa 
of  £9,718,000  over  1872. 

In  English  and  Lidian  QoTemment  Securities,  the  settle- 
jnents  are  monthly,  and  for  foreign,  railway,  and  other 
securities,  generally  speaking,  they  are  fortnightly.  It 
follows  therefore  that  in  1867-1868,  an  ordinaiy  Stock 
Exchange  Account  Day  involved  payments,  on  Stock 
Exchange  accounts  only,  averaging  about  £10,000,000 
sterling,  and  in  1872-3  something  like  £25,000,000  steiw 
ling;  and  these  sums  again,  enormous  as  they  are,  repre- 
sent for  the  most  part  only  the  balance  of  much  larger 
transactions.  The  London  Account  is,  in  fact,  probably 
the  greatest  and  most  important  periodical  event  in  the 
financial  world.  The  great  European  centres  have  their 
i>wn  Account  Days  and  methods  of  settlement,  but  the 
amounts  dealt  in  are  veiy  much  less  than  on  the  London 
market  The  leading  cities  in  the  United  Kingdom  have 
also  their  Stock  Exchanges,  but  their  practice  follows  more 
or  less  that  of  London,  where  the  bulk  of  their  business  ia 
transacted  by  means  of  post  and  telegraph. 

The  Account  in  Consols  or  other  English  Qovenment 
Securities,  or  in  the  securities  of  the  Qovemment  of  India^ 
or  in  Bank  of  England  Stock,  or  other  Stocks  transferable 
at  the  Bank  of  England,  extends  over  a  month,  the  settle- 
ments being  monthly,  and  in  them  the  committee  of  the 
Stock  Exchange  does  not  take  cognisance  of  any  bargain 
for  a  future  account,  if  it  shall  have  been  effected  more 
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ihan  eight  days  prerionslj  to  tlie  dose  of  the  ezutiiig 
account 

The  Account  in  Securities  to  Bearer,  and,  with  the  aboye 
exceptions,  in  Registered  Securities  also,  extends  oyer  a 
perioi  of  from  twelve  to  nineteen  days.  This  period  is  in 
each  case  terminated  by  the  "setUement,"  which  occurs 
twice  in  each  month  (generally  about  the  middle  and  end), 
on  days  fixed  by  the  committee  for  general  purposes  of  the 
Stock  Exchange  in  the  preceding  month. 

This  "  settiement''  occupies  three  continuous  days,  which 
are  all  termed  Account  days,  but  the  third  day  is  the  true 
Account,  Settling,  or  Pay  Day. 

Continiiation  or  Carrying'OTer  is  the  operation  If  which  the 
settlement  of  »  baigain  transacted  for  money,  or  for  a  given  account, 
may  for  a  consideration  (called  either  a  "Contango  or  a  '*Back- 
wanlation*')  be  d^envd  for  the  period  of  another  account  Such 
a  continuation  is  equivalent  to  a  sale  "for  the  day,"  and  a  repur- 
ohose  for  the  8Uoce«ding  aooount,  or  to  a  purchase  "  for  the  day," 
and  a  re-iale  for  the  succeeding  account  The  price  at  which  such 
transactions  are  adjusted  is  the  '*  Kaking-lJp"  price  of  the  day. 

OofUango  is  a  technical  term  which  expresses  the  rate  of  in- 
terest  charffed  for  the  loan  of  money  upon  the  security  of  stock 
transfemd  for  the  period  of  an  account  or  otherwise,  or  the  rate  of 
interest  paid  by  the  buyer  to  the  seller  to  be  allowed  to  defer  paying 
for  tiie  stock  purchase^  imtQ  the  next  settlement  day. 

SeuktoardcUion,  or,  ai  it  is  more  often  called,  JBaek  (for  brevity), 
in  contradistinction  to  contango,  is  the  amount  charged  for  uie 
loan  of  stock  from  one  aooount  to  t^  other,  and  it  is  jpaid  to  the 
purchaser  by  the  seller  in  order  to  allow  the  seller  to  deCsr  the  deli- 
rery  of  the  stoc]|L 

A  Bull  AeeouiU  is  one  in  which  either  the  purchases  have  pre- 
dominated over  the  sales,  or  the  disposition  to  purchase  has  Men 
more  marked  than  the  die^KMitioa  to  selL 

ABMrAeoounl  is  one  in  which  either  the  sales  have  preponderated 
over  the  purchases,  or  in  which  the  disposition  to  self  )iMM  been 
more  strongly  dispJaved  than  the  diaposition  to  buy. 

Sometimes  the  Boll  or  the  Bear  disposition  extends  to  tiie  great 
minority  of  securities,  as  when  there  are  general  £dls  or  aeneral 
rises.  Sometimes  a  Bull  Aooount  in  one  set  of  securities  u  con- 
temponaeous  with  a  Bear  Aooount  in  another.— Fwb  OnaofVs 
8M  Bixhainge  McMuaL 

ACCOUNTANT,  earlier  form  Acoomftant,  in  the 
most  general'  sense,  is  a  person  skilled  in  accounts.  It  is 
applied  to  the  person  who  has  the  charge  of  the  accounts 
In  a  publio  office  or  in  the  counting-house  of  a  laige  private 
busineaL  It  is  also  the  designation  of  a  distinct  profession, 
which  deals  in  any  required  way  with  mercantile  accounts. 

ACCOUNTANT-GENERAL,  an  officer  in  the  English 
Court  of  Chancery,  who  receives  aU  monies  lodged  in  court> 
vad  by  whom  they  are  deposited  in  bank  and  disbursed. 

ACCRA  or  Aoba,  a  town,  or  rather  a  collection  of 
Forts,  in  a  territory  of  the  same  name,  on  the  Gold  Coast  of 
Africa,  about  75  miles  east  of  Oe^  Coast  Castie.  Of  the 
forts,  Fort  St  James  is  a  British  settiement,  Cr^vecoBur 
was  established  by  the  Dutch,  and  Christianborg  by  the 
Danes ;  but  the  two  last  have  since  been  ceded  to  &itain — 
Ghristianborg  in  1860,  and  Cr^vecoeur  in  1871.  Accra 
is  considered  to  be  one  of  the  healthiest  stations  on  the  west 
coast  of  Africa,  and  has  some  trade  in  the  productions  of 
the  interior,-^ivoi7,  gold  dust,  and  palm-oil;  while  cotton 
goods,  tobacco,  rum,  and.beads  are  imported  in  ezchtnge. 
U  is  the  residence  of  a  British  dvil  commandant 

ACCBINGTON,  igi  important  manufacturing  town  of. 
England,  in  Lancashire,  lies  on  the  ba-ks  of  a  stream  called 
the  Hindbum,  in  a  deep  valley,  19  miles  N.  from  Man- 
chester and  5  nules  E.  of  Blackburn.  It  has  increased  rapidly 
m  recent  years,  and  is  the  centre  of  the  Manchester  cotton- 
printing  trade.  There  are  laige  cotton  factories  and  print- 
works, besides  bleach-fields,  ic,  employing  many  hands. 
Coal  is  extensively  wrought  in  the  neighbourhood.  The 
town  has  a  good  appearance,  and  among  tiie  more  handsome 
buildings  are  a  fine  church,  in  the  Gotiuc  style,  erected  in 
1838,  and  the  Peel  Institution,  an  Italian  structure,  contain- 
ing an  assembly  room,  a  lecture  room,  &c..  The  sanitary 
ftfrangements  generally  are  good,  and  a  reservoir  capable 


of  containing  140,000,000  gaUons  has  been  constractod  for 
the  water  supply  of  the  town.  Accrington  is  a  station  on 
the  Lancashire  and  Yorkshire  Railway.  The  population  of 
the  two  townships  of  Old  and  New  Accrington  was  in  1861, 
17,688 ;  and  in  1871,  21,78a 

ACCUM,  Ebxdsrick,  chenust,  bom  at  Buckeburg  in 
1769,  came  to  London  in  1793,  and  was  appointed  teacher 
of  chemistiy  and  mineralogy  at  the  Surrey  Institution  in 
1801.  While  occupying  this  position  he  published  several 
scientific  manuals  (Chemidty,  1803 ;  Mmeralogy^  1808  ; 
CrytlaUoffraphy,  1813),  but  his  nanie  will  be  chiefly  re- 
membered in  connection  with  gas-lighting,  the  introduction 
of  which  was  mainly  due  to  him  and  to  thp  enterprising 
printseller,  Ackermann.  His  excellent  Practical  Treatise 
en  Gadigiu  appeared  in  1815;  and  he  rendered  another 
valuable  service  to  society  by  his  Treatise  on  AdidtcratumB 
of  Food  and  Cnlinarp  Foitont  (1820),  which  attracted 
much  notice  at  the  time  it  appeared.  Both  works,  as  well 
as  a  number  of  his  smaller  publications,  were  translated 
into  German.  In  consequence  of  charges  affecting  hia 
honesty,  Accum  left  London  for  Germany,  and  in  1822 
was  appointed  professor  in  the  Industrial  Institute  and 
Academy  of  Architecture  at  Berlin.    He  died  there  in  1838. 

ACCUMULATOR,  a  term  applied  frequenUy  to  a 
powerful  electrical  machine,  whidi  generates  or  accumu- 
lates, by  means  of  friction,  electric  currents  of  high  ten- 
sion,— ^manifested  by  sparks  of  considerable  length. 
Accumulators  have  been  employed  in  many  places  for 
exploding  torpedoes  and  mines,  for  blasting,  &c  '  An 
exceedingly  powerful  apparatus  of  this  kind  was  employed 
by  the  Confederate  authorities  during  the  dvil  war  in 
America  for  discharging  submarine  and  river  torpedoes. 
Whatever  the  nature  of  the  materials  employed  in  the  con< 
struction  of  the  accumulator,  or  the  form  which  it  may 
assume  mechanically,  it  is  simply  a  modification  of,  or  an 
improvement  upon,  the  ordinary  cylindrical  or  the  plate- 
glass  frictional  dectrical  madiine,  —  the  fundamental 
scientific  principles  being  the  same  in  nearly  every  casei  The 
exdtLDg  body  consists  generally  of  a  large  disc  or  circular 
pkte  of  vulcanite, — ^more  frequentiy  tenned  by  electricians 
«  ebonite,"  in  consequence  of  its  resemblance,  in  point  of 
hardness  and  of  polish,  to  polished  ebony, — ^the  vulcanite 
disc  taking  the  place  of  the  ordinaiy  circular  phite  of 
thick  glasR. 

ACE,  the  received  name  for  the  single  point  on  cards  or 
dice — ^the  unit  Mr  Fox  Talbot  has  a  speculation  {English 
Etymdoffies^  p.  262)  that  the  Latins  invented,  if  not  the 
game  of  dice,  at  least  the  name  for  the  single  point,  which 
tiiey  called  yn%s.  The  Greeks  corrupted  this  into  ok>s, 
and  at  length  the  Gkrmanic  races,  learning  the  game  from 
the  Greeks,  translated  the  word  into  a«f,  which  has  now 
become  ace.  The  £eu^,  however,  is,  that  the  root  of  the 
word  lies  in  the  Latin  as,  the  monetary  unit,  which  is  to 
be  identified  with  the  Greek  clc;  Doric,  cue  or  ws. 

ACEPHALA,  a  name  sometimes  given  to  a  section  of 
the  molluscous  animals,  which  are  divided  into  encephala 
and  acephaloy  according  as  they  have  or  want  a  distinctly 
differentiated  head.  The  Acephala,  or  Lamellibranchiata^ 
as  they  are  also  called,  are  commonly  known  as  bivalve 
shell-fish. 

ACEPHALI  (from  A  privative,  and  kc^Xi;,  a  head),  a 
term  applied  to  several  sects  as  having  no  head  or  leader ; 
and  in  particular  to  a  sect  that  separated  itself,  in  the  end 
of  the  5th  centuiy,  from  the  rule  of  the  patriarchs  of  Alex- 
andria, and  remained  without  king  or  bishoji  for  more  than 
300  years  {Gibbon,  c  xlvii) 

AcEPHAU  was  also  the  name  given  to  th^  levellers  in 
the  reign  of-  Henry  I.,  who  are  said  to  have  been  so  poor 
as  to  have  no  tenements,  in  virtue  of  which  they  might 
acknowlcd^  a  8U|>crior  lord, 
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AcsraAIt,  tt  AeephJioui  fenonk^  lalniloiiB  monsten, 
deecribed  by  aome  ancient  naturalists  and  geographers  as 
having  no  head& 

ACER.     SeeMAPiK 

ACEBBI,  OiTJSXPFx  ( Jofisra),  an  Italian  trayeller,  horn 
at  Castel-Goffredo,  near  Mantua,  on  the  3d  May  1/73, 
studied  at  Mantua,  and  devoted  himself  specially  to  natural 
science.  In  1798  he  undertook  a  journey  through  Den- 
mark, Sweden,  Finland,  and  Lapland;  and  in  the  follow- 
ing year  he  reached  the  North  Oape,  which  no  Italian  had 
preyioiuly  visited.  He  was  accompanied  in  the  latter  part 
of  the  journey  by  the  Swedish  colonel  Skioldebrand,  an 
excellent  landscape-painter.  On  his  return  Acerbi  stayed 
for  some  time  in  England,  and  published  his  TraveU 
through  Sweden,  &0.  (London,  1802),  which  was  translated 
into  Gkrman  (Weimar,  1803),  and,  under  the  author's  per- 
sonal superintendence,  into  French  (Paris,  1804).  The 
French  translation  received  numerous  corrections,  but  even 
in  this  amended  fonn  the  work  contains  many  mistakea 
Acerbi  rendered  a  great  service  to  Italian  literature  by 
starting  the  BiUioteca  Italiana  (1816),  in  which  he 
opposed  the  pretensions  of  the  Academy  della  Cmsca. 
Being  appointed  Austrian  consul-general  to  Egypt  in 
1826,  he  entrusted  the  management  of  the  Biblioieea  to 
Gironi,  contributing  to  it  afterwards  a  series  of  valuable 
articles  on  Egypt  While  in  the  East  he  obtained  for  the 
museums  of  Vienna,  Fadua^  Milan,  and  Pa^ia  many 
objects  of  interest  He  returned  horn  Egypt  in  1836, 
and  took  up  his  residence  in  Mb  native  place,  where  he 
occupied  himself  with  his  favourite  study  till  his  death  in 
August  1846. 

ACERNUS,  the  Latinised  name  by  which  Sxbashan 
Fakak  Klonowigz,  a  celebrated  Poh^  poet,  is  generally 
known,  was  bom  at  Sulmierzyce  ip  1551,  and  died  at 
Lublin  in  1608.  He  was  for  some  time  burgomaster  and 
president  of  the  Jews'  civil  tribunal  in  the  latter  town, 
where  he  had  taken  up  his  residence  after  studying  at 
Cracow.  Though  himself  of  an  amiable  disposition,  his 
domestic  life  was  very  unhappy,  the  extravagance'  and 
miscondnct  of  his  wife  driving  him  at  last  to  the  public 
hospital  of  Lublin,  where  he  ended  his  days.  He  wrote 
both  Latin  and  Polish  poems,  and  the  genius  they  dis- 
played won  for  him  the  name  of  the  Sarnuaiiim  Ovid. 
Tho  titles  of  fourteen  of  his  works  are  known;  but  a 
number  of  these  were  totally  destroyed  by  the  Jesuits  and 
%v^ection  of  the  Polish  nobility,  and  copies  of  the  others 
u«  for  the  same  reason  exceedingly  rare.  The  Victoria 
Deonan  M  eorUinetnr  Vert  fferoia  £ducatiOf  a  poem  in  forty- 
four  cantos,  cost  the  poet  t*  a  years'  labour. 

ACEBRA,  in  Antiquity,  a  little  box  or  pot»  wherein  were 
put  the  incense  and  petfumes  to  be  burned  on  the  altars  of 
the  gods,  and  before  the  dead.  It  appears  to  have  been 
the  same  with  what  was  otherwise  called  tkut^mlum  and 
pyxit.  The  eauers  of  the  Jews  were  acerra;  and  the 
Bonumists  still  retain  the  use  of  aeerrcB,  under  the  name 
of  ineoMe  pots. 

The  name  aeerra  was  also  applied  to  an  altar  erected 
among  the  Bomans,  near  the  bed  of  a  person  recently  de- 
ceased, on  which  his  friends  offered  incense  daily  till  his 
bnriaL  The  real  intention  probably  was  to  fumigate  the 
apartment  The  Chinese  have  still  a  somewhat  similar 
custom. 

ACEBRA,  a  town  of  Italy,  in  the  province  of  Terra 
di  Lavoro,  situated  on  the  river  Agno,  7  miles  N.E  of 
Naples,  with  which  it  is  connected  by  rail  It  is  the  an- 
cient Aeamu,  the  inhabitants  of  which  were  admitted  to 
the  privileges  of  Boman  citizenship  so  early  as  332  B.O., 
and  which  was  plundered  and  burnt  by  Hannibal  during 
the  second  Punio  war.  A  few  inscriptions  are  the  only 
traces  time  hSa  left  of  tha  ancient  dty.    The  town  stands 


in  a  fertile  district,  but  is  rendered  very  unhealthy  by  the 
malaria  rising  from  the  urtificial  water-courses  of  the  sup* 
rounding  Campagna.  It  is  the  seat  of  a  bishop,  and  has  a 
cathedral  and  seminary.  Flax  is  grown  in  the  neighbour- 
hood.    Population,  11,717. 

ACETIC  ACID,  one  of  the  most  important  organie  adds. 
It  occurs  naturally  in  the  juice  of  many  plants,  and  in  cer- 
tain animal  secretions ;  but  is  genendly  obtained,  on  the 
large  scale,  from  the  oxidation  of  spoiled  wines,  or  from  the 
destructive  distillation  of  wood.  In  the  former  process  it 
is  obtained  in  the  form  of  a  dilute  aqueous  solution,  in  which 
also  the  colouring  matters  of  the  wine,  salts,  &c.,  are  dis- 
solved ;  and  this  impure  acetic  acid  is  what  we  ordinarily 
term  vinegar.  The  strongest  vinegar  sold  in  commerce 
contains  5  per  cent  of  real  acetic  add.  It  is  used  as  a 
mordant  in  calico-printing,  as  a  local  irritant  in  medicine^ 
as  a  coisdiment,  and  in  the  preparation  of  various  acetates, 
varnishes,  ^a  Pure  acetic  add  is  got  from  the  distillatipn 
of  wood,  by  neutralising  with  lime,  separating  the  tarry 
matters  from  the  solution  of  acetate  of  lime,  evaporating 
off  the  water,  and  treating  the  dry  rendue  with  sulphuric 
acid.  On  applying  heat,  pure  acetic  add  distiUs  over  as 
a  dear  liquid,  which,  after  a  short  time,  if  the  weather 
is  cold,  becomes  a  crystalline  mass  known  by  the  nsmo  of 
Qlacial  Acetic  Acid.     For  qmthesis,  properties,  Ac.,  see 

CmDOBTBT. 

ACHAIA,  in  Ancient  Oeography,  a  name  differentiy 
applied  at  different  periods.  In  the  earliest  times  the  name 
was  borne  by  a  small  district  in  the  south  of  Thessaly,  and 
was  the  first  residence  of  the  Adueans.  At  a  later  period 
AchoAa  Propria  was  a  narrow  tract  of  conntry  in  the  north 
of  the  Pdopoimesns,  running  65  miles  along  the  Qulf  of 
Corinth,  and  bounded  by  the  Ionian  Sea  on  the  W.,  by 
Elis  and  Arcadia  om  the  S.,  and  by  Sicyonia  on  the  £ 
On  the  south  it  is  separated  from  Arcadia  by  lofty  moun- 
tains, but  the  plains  between  the  mountains  and  the  sea  are 
very  fertile.  Its  chief  town  was  Patre.  The  name  of 
Achaia  was  afterwards  employed  to  denote  coUectivdy  the 
states  that  joined  the  Aduean  League.  When  Qreece  was 
subdued  by  the  Bomans,  Aehaia  was  the  name  given  to  the 
most  southerly  of  the  provinces  into  which  they  divided  the 
country,  and  induded  the  Fdoponnesut,  the  greater  part  of 
Greece  Proper,  and  the  islands. 

AchcBont  and  the  Aeheean  Leagtie. — ^The  early  inhabitants 
of  Achda  were  called  Aehasane,  The  luune  was  given  also 
in  those  times  to  some  of  the  tribes  occupying  the  eastern 
portions  of  the  Pdopormesus,  particularly  Argos  and  Sparta. 
Afterwards  the  inhabitants  of  Achaia  Propria  appropriated 
the  name.  This  republic  was  not  oondderable,  in  early  timea^ 
as  regards  dther  the  number  of  its  troops,  its  wealth,  or 
the  extent  of  its  territory,  but  was  famed  for  its  heroic 
virtues.  The  Crotonians  and  Sybarites,  to  re-establish 
order  in  their  towns,  adopted  the  laws  and  customs  of 
the  Achssans.  After  the  famous  battie  of  Leuctra,  a  dif- 
ference sroee  betwixt  the  Laoedsamonians  and  Thebant, 
who  hdd  the  virtue  of  this  people  in  such  veneration,  that 
they  terminated  the  dispute  by  their  deddoiL  The  govern- 
ment of  the  Acheans  was  democraticaL  They  preserved 
their  liberty  till  the  time  of  Philip  and  Alexander;  but  in 
the  reign  of  these  princes,  and  afterwards,  they  were  dther 
subjected  to  the  Macedonians,  who  had  made  themsdves 
masters  of  Greece,  or  oppressed  by  domtetio  tyrantsl  The 
Aduean  commonwealth  consisted  of  twdve  incondderable 
towns  in  Pdoponnesus.  About  280  years  before  Christ  the 
republic  of  the  Adueans  recovered  its  old  institutions  and 
unanimity.  This  was  the  renewal  of  the  andent  confede- 
ration, which  subsequently  became  so  famous  imder  the 
name  of  the  AohjSak  JjULOun — ^having  for  its  object,  not 
as  formerly  a  common  Wbrdup,  but  a  substantial  political 
union.    Though  dating  from  tiie  year  B.a  280,  its  import- 
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UC6  maybe  leferrod  to  its  connection  with  Aratns  of  Sicyon, 
about  30  years  later,  as  it  was  further  augmented  by  the 
splendid  abilities  of  Philopoemen.  Thus  did  this  people,  so 
celebrated  in  the  heroic  age,  once  more  emerge  from  oom- 
pantive  obscnrity,  and  becpme  the  greatest  among  the  states 
of  Greece  in  the  last  days  of  its  national  independencei  The 
inhabitants  of  Fatraa  and  of  Dyme  were  the  first  assertors  of 
ancient  liberty.  The  tyrants  were  bani^ied,  and  the  towns 
again  made  one  commonwealth.  A  public  councQ  was  then 
hc^  in  which  affairs  of  importance  were  discussed  and  deter- 
mined ;  and  a  register  was  provided  for  recording  the  trans- 
actions of  the  council  '  This  assembly  had  two  presidents, 
who  were  nominated  alternately  by  the  different  towns. 
But  instead  of  two  presidents,  ihey  soon  elected  but  onei 
Many  neighbouring  towns,  which  admired  the  constitution 
of  this  republic,  founded  on  equality,  liberty,  the  love  of 
justice,  and  of  the  public  good,  were  incorporated  with  the 
Achasans,  and  admitted  to  the  full  enjoyment  of  their 
laws  and  priyilegeSb  The  Achean  League  affords  the  most 
perfect  example  in  antiquity  of  the  federal  form  of  goyem- 
ment;  and,  allowing  for  difference  of  time  and  place,  its 
resemblance  to  that  of  the  United  States  goveminent  is 
▼ery  remarkable.  (See  Art&  Amphictyont  and  Federal 
Govebitment;  also  Freeman's  Federal  Government^  2  vols. 
8vo.  1863,  and  Comparative  Folitiet,  8va  1873;  Droysen, 
GcaeJiieJUe  des  llellenxfimut,  2  Tola;  Hehring,  Getchichte 
dei  ArJiavichen  Bundet.\ 

AOUAN,  the  son  ot  Carmi,  of  thd  tribe  of  Judah,  at 
the  taking  of  Jericho  concealed  two  hundred  shekels  of 
silver,  a  Babylonish  garment,  and  a  wedge  of  gold,  con- 
trary to  the  express  command  of  God.  This  sin  proved 
fatal  to  the  Israelites,  who  were  repulsed  at  the  siege  of 
Ai  In  this  emergency  Joshua  prostrated  himself  before 
the  Lord,  and  begged  that  he  would  have  mercy  upon  his 
people.  Achan  was  discovered  by  casting  lots,  and  he 
and  his  children  were  stoned  to  death.  This  expiation 
being  made,  Al  was  taken  by  stratagem.     (Josh,  vii  viii.) 

ACHARD,  Franz  Cari.,  a  Prussian  chemist,  bom  at 
Berlin  on  the  28th  April  1753,  was  the  first  to  turn 
Marggraff's  discovery  of  the  presence  of  sugar  in  beet-root 
to  commercial  account  He  erected  a  factory  on  an  estate 
in  Silesia,  granted  to  him  about  1 800  by  the  king  of  Prussia, 
and  produced  there  large  quantities  of  sugar  to  meet 
the  scarcity  occasioned  by  the  closing  of  the  West  Indian 
ports  to  continental  traders.  In  1812  a  similar  establish- 
ment was  erected  by  Napoleon  at  Rambouillet,  although 
the  Institute  of  France  in  1800,  while  honouring  Achard 
for  his  researches,  had  declared  his  process  to  have  little 
practical  value.  At  the  close  of  the  war  the  manufacture 
of  beet-root  sugar  was  protected  by  duties  on  other  sugars 
that  were  almost  prohibitive,  so  that  the  real  worth  of 
Achard's  discoveries  could  not  be  tested.  Achard  was  a 
frequent  contributor  to  the  J/ismo»rf  of  the  Acctdemy  of  Berlin, 
and  published  in  1780  ChynUtch-Phytiache  ScJtriflen,  con- 
taining descriptions  and  results  of  his  very  numerous  and 
carefully  conducted  experiments  on  the  adhesion  of  bodies^ 
He  died  in  1821. 

ACHARIUS,  Erik,  a  Swedish  physician  and  botanist, 
bom  at  Gefle  in  1757.  The  son  of  a  comptroller  of 
customs,  he  studied  first  in  his  native  town,  and  then  in 
1773  at  the  University  of  Upsal,  where  Linuflsus  was  one 
of  his^teachers.  In  1782  he  took  the  degree  of  M.D.  at 
the  University  of  Lund,  and  practised  thereafter  in  various 
districts  of  Sweden.  But  the  direction  of  his  studies  had 
been  determined  by  his  contact  with  linntsus,  and  he 
found  his  appropriate  sphere  when  he  was  appointed 
Professor  of  Botany  at  &e  Wadstena  Academy  in  1801. 
Five  years  before  he  had  been  admitted  a  member  of  the 
Aoademy  at  Stockholm.  He  devoted  himself  to  the  study 
of  the  ciyptogamie  orders  of  plants,  and  especially  of  the 


family  of  lichena  All  his  poUications  were  connected 
with  this  sabjecty  the  Lickenographia  Univenali$  (Gk»t- 
tingen,  1804)  being  the  meet  important  Acharius  died 
of  apoplexy  in  1819.  His  name  has  been  given  by 
botanists  to  more  than  one  species  of  plants. 

ACHATES,  the  faithful  friend  and  companion  ol  JEneaa^ 
celebrated  in  Virgil's^£n«t<i  Bajidvs  Aehatet. 

ACHEEN.     See  Acsix. 

ACHELOUS,  the  largest  river  in  Greece,  rises  in  Hoimt 
Pindus,  and  dividing  JBtolia  from  Acamania,  falls  into 
the  Ionian  Sea.  In  the  lower  part.of  its  course  the  river 
winds  in  an  extraordinary  maimer  through  very  fertile  but 
marshy  plains.  Its  water  descends  from  the  mountains, 
heavily  charged  with  fine  mud,  which  is  deposited  along 
its  banks  and  in  the  sea  at  its  mouth,  where  a  number  of 
small  islands  have  gradually  been  formed.  It  was  formerly 
called  ThoaSf  from  its  impetuosity  in  its  upper  portion,  and 
Homer  gave  it  the  name  of  king  of  riven.  It  has  a  course 
of  130  milea  The  epithet  Acheloiut  is  used  for  aqueus 
(Virgil),  the  ancients  calling  all  water  Achdou»\  according 
to  Ephorus.     The  river  is  now  called  Atpro  Potamo. 

ACHENWALL,  Gottfried,  a  German  writer,  cele- 
brated as  having  formulated  and  developed  the  science 
( Wissenschaft  der  Staaten),  to  which  he  was  the  first  to 
apply  the  name  scientia  ttatietica,  or  ttatistict.  Bom  at 
Elbing,  in  East  Prussia,  in  October  1719,  he  studied  at 
Jena^  Halle,  and  Leipsic,  and  took  a  d^ree  at  the  last- 
named  university.  He  removed  to  Marburg  in  1746, 
where  for  two  years  he  read  lectures  on  history,  and  on  the 
law  of  nature  an4  of  nations.  Here,  too,  he  commenced 
those  inquiries  in  statistics  by  which  his  name  became 
known.  In  1748,  having. been  invited  by  Mflnchhausen, 
the  Hanoverian  minister,  to  occupy  a  chidr  at  the  univer- 
sity, he  removed  to  Gottingen,  where  he  resided  till  his 
death  in  1772.  His  chief  works  ,were  connected  with 
statisticsL  The  Staataverfastungen  der.  europditchen  Reidu 
appeared  first  in  1752,  and  revised  editions— corrected 
from  information  which  he  travelled  through  England, 
France,  and  other  countries  to  collect — ^were  published  in 
1762  and  1768.  He  was  married  in  1752  to  a  lady 
named  Walther,  who  obtained  some  celebrity  by  a  vdune 
of  poems  publiidied  in  1750,  and  by  other  writings. 

ACHERON,  in  Clauical  Mythology,  the  son  of  Ceres, 
who,  for  supplying  the  Titans  with  drink  when  they  were 
in  contest  with  Jupiter,  was  turned  into  a  river  of  Hades, 
over  which  departed  souls  were  ferried  on  their  way  to 
Elysium.  The  name  eventually  was  used  to  designate  the 
whole  of  the  lower  world. 

ACHILL,  or  ''  Eagle"  Island,  off  the  west  coast  of  Ire- 
land, forms  part  df  the  county  of  Mayo.  It  ii  of  triangular 
shape,  and  extends  15  miles  from  east  to  west,  and  12 
from  north  to  south,  its  total  area  being  51,521  acres. 
The  island  is  very  mountainous;  its  extreme,  westem  pointy 
Achill  Head,  is  a  bold  and  ru^^ed  promontory  rising  to  a 
height  of  2222  feet  above  the  sea.  Large  bogs,  incapable 
of  cultivation,  alternate  with  the  hills  of  this  desolate  isle, 
of  whose  extensive  surface  not  more  than  500  acres  have 
been  reclaimed.  The  inhabitants  cam  a  scanty  subsistence 
by  fishing  and  tillage;  their  dwellings  are  miserable 
hovela.  There  is  a  mission-station  on  the  island,  and 
remains  of  ancient  churches  are  still  extant 

ACHILLES  .('AxiXXcvt).  When  first  taken  up  by  the 
legendary  history  of  Greece,  the  ancestors  of  Achilles  were 
settled  in  Phthia  and  in*  Jilgina.  That  their  original  seaty 
however,  was  in  the  neighbourhood  of  Dodona  and  the 
Achelous  is  made  out  from  a  combination  of  the  following 
facU:  That  in  the  Iliad  (xvi  233)  Achilles  prays  to  Zeua 
of  Dodona;  that  this  district  was  the  first  to  bttr  the 
name  of  Hellas;  that  the  followen  of  Achilles  at  Troy  were 
the  only  persons  named  Hellenes  in  the  time  of  Homer 
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(Tluftcyd.  i.d  ;ofl  Iliadj  u.  684,  when  the  mora  qsqaI  name 
of  Myimidonee  also  ooeon) ;  tiiat  in  iEgina  Zraa  was  styled 
«<  HeDanios;*  and  that  the  name  of  SeUoi,  applied  to  the 
priesthood  at  Dodona,  is  apparently  identical  with  i^e  name 
Hellenes.  Whether  from  this  local  connection  the  deriTation 
of  the  name  of  Achilles  from  the  same  root  as  'Ax«Xfov 
should  be  preferred  to  the  other  deriTations,  such  as 
'AxtrXm^*ExlKauK,  "ruler,"  or  'Ax-iXc^, - « the  bane  of 
the  Diana,"  remains  nndedded.  But  this  is  gained,  that  we 
see  in  what  manner  the  legend  of  Achilles  had  its  root  in 
the  earlier  Pelasgic  religion,  his  adherence  to  which  in  the 
prayer  jnst  dted  wonld  otherwise  appear  reiy  strange  on 
the  part  of  a  hero  who,  through  the  influence  d  Homer  and 
his  successors,  is  completely  identified  with  the  Olympian 
system  of  gods.  According  to  the  genealogy,  .£acus  had 
two  sons,  Peleus  and  Telamon,  of  whom  the  former  became 
the  lather  of  Achilles — ^the  latter,  of  Ajaz;  but  of  this 
relationship  between  Achilles  and  Ajaz  there  is  no  sign  la 
the  Iliad,  Peldus  ruled  in  Fhthia ;  and  the  gods  remark- 
ing his  piety,  rewarded  him  with,  among  other  presents,  a 
wife  in  the  person  of  the  beautiful  nerud  Thetis.  .  After 
her  son  was  bom,  Thetis  appears  to  have  returned  to  her 
life  in  the  sea.  The  boy  was  placed  under  his  father's 
friend,  the  centaur  Cheiron.  When  six  years  old  he  slew 
lions  and  boars,  and  could  run  down  a  stag.  When  nine, 
he  was  remoTcd  from  his  instructor  to  the  iedand  of  Sqrros, 
where,  dressed  as  a  girl,  he  was  to  be  brought  up  among 
the  daughters  of  Lyoomedes,  his  mother  preferring  for 
him  a  long  in^^orious  life  to  a  brief  but  Sj^endid  career. 
Xhe  same  desire. for  his  safety  is  apparent  in  other  legends, 
which  describe  her  as  trying  to  make  him  invulneiable 
when  A  child  by  placing  him  in  boiling  water  or  in  a  fire^ 
and  then  salving  him  with  ambrosia ;  or  again,  in  later 
story,  by  dipping  him  in  the  river  Styx,  from  which  he 
came  out^  all  but  the  heel  which  she  held,  proof  against 
wounds.  When  the  aid  of  Achilles  was  found  indispensable 
to  the  expedition  against  Troy,  Odysseus  set  out  for  Scyrus 
as  a  pedlar,  spread  his  wares,  including  a  shield  and  spear, 
before  the  long's  daughters,  among  whom  was  Achilles 
in  disguise,  ^en  he  caused  an  alarm  of  danger  to  be 
sounded,  upon  which,  while  the  girls  fled,  Achilles  seised 
the  arms,  and  thus  revealed  himself.  Provided  with  a 
contingent  of  60  ships,  and  acdbmpanied  by  the  aged 
Phoenix  and  Patrodus,  he  joined  the  .expedition,  which 
after  occupying  nine  yean  in  raids  upon  tiie  towns  in  the 
neighbourhood  of  Troy  and  in  Mysia,  as  detailed  in  the 
epic  poem  entitledr  the  Cfpria^  culminated  in  the  regular 
siege  of  Troy,  as  described  in  the  Iliad,  the  grand  object 
of  which  is  the  glorification  of  our  hero.  Estranged  from 
bis  comrades,  bMause  his  captive  BriseXs  had  bMn  taken 
from  him,  Achilles  remained  inexorable  in  his  tent,  while 
defeat  attended  the  Qreeks^  At  length,  at  their  greatest 
need,  he  yielded  so  far  as  to  allow  l^trocfau  to  take  his 
chariot  and  to  assume  his  armour.  Patrodus  fell,  and 
tiie  news  of  his  death  roused  Adiilles,  who,  now  equipped 
with  new  armour  fashioned  by  Hephastus,  drove  back  tbe 
Trojans,  slew  Hector,  and  after  dragging  his  body  thrice 
round  Uie  Trojan  wsJls,  restored  it- to  Priam.  With  the 
funeral  rites  of  Patrodus  the  Hiad  condudes,  and  tihe  story 
is  taken  up  by  the  JBUiiopu,  %  poem  by  Arctinus  of  Hiletus, 
in  whidi  is  described  the  combat  of  Achilles  first  with  the 
amason  Penthesilea,  and  next  with  Menmon.  When  the 
latter  f dl,  Achilles  drove  back  the  Trojans,  and,  impdled 
by  fate,  himsdf  advanced  to  the  Scaum  gate,  where  an 
arrow  from  the  bow  of  Paris  stnick  his  vulnerable  bed, 
and  he  fen,  bewailed  tibroogh  the  whole  camp.  (a.  b.  k.) 

ACHILLES  TATIUS,  a  Qreek  writer,  bom  at  Alexan- 
dria. Tlia  precise  time  when  he  flonxished  is  uncertain,  but 
it  cannoi  have  been  earlier  than  the  5th  century,  as  in- his 
priadpal  week  he  evidently  imitates  Hdiodoni&    Buidasy 


who  caDs  him  Adulles  Statius,  says  that  le  was  eonvertea 
from  heathenism  and  became  a  CSuistian  bishop,  but  thia 
is  doubtful,  the  more  so  that  Suidas  also  attributes  to  him 
a  work  on  the  sphere  (ir^  a^aifwi)  which  is  referred  to 
by  Firmicus  (330-60),  and  must,  therefore,  have  be^ 
written  by  another  person.  The  erotic  romance  of  Achilles 
Tatius,  entiUed  Tim  Loim  <^  Clitophtm  and  Zewippe,  is 
almost  certainly  the  work  of  a  heathen  writer.  The  s^le 
of  the  work  is  ornate  and  rhetorical,  while  the  story  is 
often  unnatural,  and  sometimes  coarse,  and  the  devdop- 
ment  of  the  plot  irregular  and  frequenUy  interrupted.  Ito 
popularity  at  the  time  it  appeared  is  proved  by  the  many 
manuscripta  of  it  which  still  exist,  and  the  value  attadied 
to  it  by  modem  scholars  and  critics  is'  seen  in  the  frequency 
with  which  it  has  been  reprinted  and  transhited.'  A  Latin 
trandation  by  Annibal  Craccdus  was  published,  first  in 
part  at  Leyden  in  1544,  and  then  oomjilete  at  Basd  in 
1554.  The  Greek  text  was  first  printed  by  Gommdin,  at 
Hdddberg,  in  1 601.  Other  editions  by  Salmasius  (Leyden, 
1640),  Mitscherlich  (Biponti,  1792),  and  Jacobs  (Ldpdc, 
1821),  have  been  superseded  by  the  editions  of  Hirschig 
(Paris,  1856),  and  Hercher  (Ldpsio,  1857).  An  English 
translation  by  A:  H.  (Anthony  Hodges)  appeared  at 
Oxford  in  163a 

AOHTTJiTNI,  AuzAiTDSB  (1463-1512),  a  native  of 
Bologna,  was  cdebrated  as  a  lecturer  both  in  medicine  and 
in  philosophy,  and  was  styled  the  second  Aristotlei  He  and 
Mundinus  were  the  first  at  Bologna  to  avail  themsdves  of 
the  permission  givea  by  Frederick  IL  to  dissect  dead 
bodies.  His  philosophical  works  were  printed  in  one 
vdume  folio,  at  Venice,  in  1508,  and  reprinted  with  con- 
uderaUe  additions  in  1545,  1551,  and  1568.  .Ha  also 
wrote  sevend  medical  works,  'chiefly  pn  anatomy. 

ACHIN  (pronounced  Ateheen),  a  town  and  also  a  state  of 
Northern  Sumatra;  the  one  state  of  that  idand  whid^  has 
been  powerful  at  any  time  since  the  discovery  of  the  Cape 
route  to  the  East,  and  the  only  one  that  still  remains  inde^n- 
dent  of  the  Dutch,  though  that  independence  is  nowmenaoed. 

De  Barros  names  Achin  among  the  twenty-nine  states 
that  divided  the  sea-board  of  Sumatra  when  the  Portuguese 
took  Malacca.  Northem  Sumatra  had  been  viait^  by 
several  European  travdlen  in  the  Kiddle  Ages,  such  as 
Marco  Polo,  Friar  Odorico,  and  Nicolo  ObntL  Some  of 
these  as  wdl  as  Asiatic  writen  mention  Lambii,^  a  state 
which  must  have  nearly  occupied  the  podtion  of  Achin. 
But  the  "fint  voyager  to  visit  Achin,  by  that,  name,  was 
Alvaro  Telles,  a  captain  of  Tristan  d'Acunha's  fieet,  in 
1506.  It  was  then  a  mere  dependency  of  the  a4Joining 
state  of  Pedir;  and  the  latter,  with  Pasei,  formed  the  only 
states  on  the  coast  whose  chiefs  daimed  the  title  of  SultaiL 
Yet  before  twenty  yean  had  passed  Achin  had  not  only 
gained  independ^ce,  but  had  swallowed  up  all  other  states 
of  Korthem  Sumatra.  It  attained  ita  climax  of  power  in 
the  time  of  Sultan  Idcandar  Muda  (1607-1636),  under 
whom  the  subject  coast  extended  from  Am  oppodto 
Malaora  round  by  the  north  to  Padang  on  the  west  coast, 
a  sea-board  of  not  less  than  1100  miles ;  and  beddes  this, 
the  king's  supremaqr  was  owned  by  the  lai^ge  island  of 
Ny&s,  and  by  the  oontinental  Malay  states  of  Johor, 
PAhAng,  Quedah,  and  PehUc 

The  p-^eaent  limita  of  Achin  supremacy  in  Sumatra  are 
reckoned  to  be,  on  the  east  coast  the  River  Tamiang,  in 
about  4°  25'  N.  lat,  whicb  forms  the  frontier  of  territories 
tributary  to  Siik;  uid  on  the  west  coast  a  Une  in  about 
2**  48'  N.,  the- frontier  of  Tramon,  a  small  modem  state 
lying  between  Achin  and  tiie  Dutch  govenmient  of  Padang. 
Even  within  these  limita  the  actual  power  of  Adiin  is  pre- 
csiious,  and  the  interior  boundary  can  be  laid  down  <mly 
from  cor^ecturei  Thia  interior  country  is  totally  unex- 
plored.    It  is  believed  to  be  inhabited  by  tribea  Jdndied 
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to  the  Battaa,  tliak  remarlE&ble  ncB  of  anthropopliagi  who 
adjoin  on  the  south.  The  whole  area  of  Achln  territory, 
defined  to  the  best  o£  oar  ability,  will  contain  about  16,400 
English  square  miles.  A  rate  of  20  per  square  mile,  per- 
haps somewhat  too  large  an  average,  gires  a  probable 
population  of  328,00). 

The  production  of  rice  and  pepper  forms  the  chief 
industry  of  the  Achln  territory.  From  Pedir  and  other 
ports  on  the  north  coast  large  quantities  of  betel-nut  are 
exported  to  continental  India,  to  Burmah,  and  to  Penang 
for  China.  Some  pepper  is  got  from  Pedir,  but  the  chief 
export  is  from  a  number  of  raiall  ports  and  anchorages  on 
the  west  coast^  where  vessels  go  from  port  to  port  making 
up  a  carga  Achln  ponies  are  of  good  repute,  and  are 
exported.  Minor  articles  of  export  are  sulphur,  iron, 
sappan-wood,  gutta-percha,  dammer,  rattans,  bamboos, 
benxoin,  and  camphor  from  the  interior  forests.  The 
camphor  is  that  from  the  Dryahalanopa  eamphora^  for 
which  so  high  a  price  is  paid  in  China,  and  the  whole  goes 
thither,  the  bulk  of  that  whole  being,  however,  extremely 
small  Very  little  silk  is  now  produced,  but  in  the  16th 
century  the  quantity  seems  to  have  been  considerable. 
What  is  now  wanted  for  the  local  textures,  which  are  in 
some  esteem,  is  imported  from  China. 

The  chief  attraction  to  the  considerable  trade  that  existed 
at  Achln  two  centuries  ago  must  have  been  gold.  No 
place  in  the  East,  unless  Japan,  was  so  abundantly  sup- 
plied with  gold.  We  can  form  no  estimate  of  the  annual 
export,  for  it  is  impossible  to  accept  yalent3m's  statement 
that  it  sometimes  reached  80  bdiurs  ^512,000  ounces!). 
Crawford  (1820^,  who  always  reckoned  low,  calculated  the 
whole  export  of  Sumatra  at  35,530  ounces,  and  that  of 
Achin  at  10,450;  whilst  Anderson  (1826),  who  tends  to 
put  figures  too  high,  reckoned  the  whole  Achln  export 
alone  at  32,000  ounces.  The  chief  imports  to  Achin  are 
opiulu  (largely  coimumod),  rice  (the  indigenous  supply 
being  inadequate),  salt,  iron  ware,  piece-goods,  arms  and 
ammunition,  vessds  of  copper  and  pottery,  China  goods  of 
sorts,  and  a  certain  kind  of  dried  fish. 

The  great  repute  of  Achln  at  one  time  as  a  place  of 
trade  is  shown  by  the  fact,  that  to  this  port  the  first  Dutch 
(1599)  and  first  English  (1602)  commercial  ventures  to 
the  Indies  were  directed.  Lancaster,  the  English  com- 
modore, carried  letters  from  Queen  iUixabeth  to  the  king 
of  Achln,  and  was  well  received  by  the  prince  then  reign- 
ing, AUuddln  ShiLh.  Another  exchange  of  letters  took 
place  between  King  James  L  and  Iskandar  Muda  in  1613. 
But  native  caprice  and  natural  jealousy  at  the  growing 
force  of  the  European  nations  in  those  seas,  the  reckless 
rivalries  of  the  latter  and  their  fierce  desire  for  monopoly, 
were  alike  destructive  of  sound  trade;  and  the  English 
factory,  though  several  times  set  up,  was  never  long  main- 
tained. The  French  made  one  great  effort  under  Beaulieu 
(1621)  to  establish  rekitions  with  Achln,  but  nothing 
came  of  it 

StiU  the  foreign  trade  of  Achln,  though  subject  to  spas- 
modic interruptions,  was  important  I)ampier  and  others 
speak  of  the  number  of  foreign  merchants  settled  there, — 
English,  Dutch,  Danes,  Portuguese,  Chinese,  Banyans 
from  Quzerat,  &a  Dampier  says  the  roads  were  rarely 
without  ten  or  fifteen  sail  of  different  nations,  bringing 
vast  quantities  of  rice,  as  well  as  silks,  chintzes,  muslins, 
and  opium.  Besides  the  Chinese  merchants  settled  at 
Achln,  others  used  to  come  annually  with  the  junks,  ten 
or  twelve  in  number,  which  arrived  in  June.  A  regular 
fair  was  then  established,  which  bsted  two  months,  and 
was  known  as  the  China  camp,— a  lively  scene,  and  great 
resort  of  foreigners. 

The  Achlnese  are  not  identical  with  the  Malays  proper 
either  in  aspect  or  language.     Thoy  are  said  to  be  taller. 


handsomer,  and  darker,  as  if  with  a  mixture  of  blood  £pom 
India  proper.  Their  language  is  little  known;  but  though 
it  has  now  absorbed  mu<£  Malay,  the  origisial  part  of  it  is 
said  to  have  characteristics  connecting.it  both  with  the 
Batta  and  with  the  Indo-Chinese  tongues.  The  Achln 
literature,  however,  is  entirely  Malay;  it  embraces  poetry, 
a  good  deal  of  theology,  and  several  chronicles. 

The  name  of  the  state  is  properly  ^cheK  This  the 
Portuguese  made  into  Achem;  whilst  we,  with  the  Dutch, 
learned  to  call  it  Achin.  Tho  last  appears  to  have  been  a 
Persian  or  Indian  form,  suggested  by  jingling  analogy  with 
Mdchln  (China). 

The  town  itself  lies  very  near  the  north-west  extremity 
of  Sumatra,  known  in  charts  as  Achln  Head.  Here  a 
girdle  of  ten  or  twelve  small  islands  affords  protection  to 
^o  anchorage.  This  fails  in  N.W.  winds,  but  it  is  said 
that  vessels  may  find  safe  riding  at  all  seasons  by  shifting 
their  berths.  The  town  lies  between  two  and  three  miles 
from  the  sea,  chiefly  on  the  left  bank  of  a  river  of  no  great 
size.  This  forms  a  swampy  delta,  and  discharges  by  thrco 
mouths.  The  central  and  chief  mouth  is  about  100  yards 
wide,  and  has  a  depth  of  20  to  30  feet  within  the  bar. 
But  the  latter  has  barely  4  feet  at  low  tide;  at  high  tide 
it  admits  native  craft  of  20  or  30  tons,  and  larger  craft  in 
the  rainy  seasoiL  The  town,  like  most  Malay  towns,  con- 
sists of  detached  houses  of  timber  and  thatch,  clustered  in 
enclosed  groups  called  hampongs,  and  buried  in  a  forest  of 
fruit-trees.  The  chief  feature  is  the  palace  of  the  Sultan, 
which  communicates  with  the  river  by  a  canal,  and  is 
enclosed,  at  least  partially,  by  a  wall  of  cut  stone. 

The  valley  or  alluvial  plain  in  which  Achln  lies  is  low, 
and  subject  to  partial  inundation;  but  it  is  shut  in  at  a 
short  distance  from  the  town,  on  tho  three  landward  sides, 
by  hillsL  It  is  highly  cultivated,  and  abounds  in  small 
villages  and  kampongs,  with  white  mosques  interspersed. 
The  hUls  to  the  eastward  are  the  spurs  of  a  great  volcanic 
mountain,  upwards  of  6000  feet  in  height,  called  by  natives 
Yamuria,  by  mariners  "  the  Qolden  Mountain."  ^  Of  tho 
town  population  we  find  no  modem  estimate. 

The  real  original  territory  of  the  Achlnese,  called  by 
them  Qreat  Achln  (in  the  sense  of  Achln  proper),  consists 
of  three  districts  immediately  round  the  city,  distinguished 
respectively  as  the  26,  the  25,  and  the  22  miUdms'  (or 
hundreds,  to  use  the  nearest  English  term). 

Each  of  these  three  districts  has  two  heads,  called  pang^ 
Ixnuu;  and  these,  according  to  some  modem  accounts|y 
constitute  the  council  of  state,  who  are  the  chief  adminis- 
trators, and  in  whose  hands  it  hes  to  depose  the  sovereign 
or  to  sanction  his  choice  of  a  successor.  Late  notices 
speak  of  a  chief  minister,  apparently  distinct  from  these; 
and  another  important  member  of  iJie  government  is  the 
Shdbondar,  who  is  over  all  matters  of  customs,  ahipping, 
and  commerce; 

The  court  of  Achln,  in  the  17th  century,  maintained  a 
good  deal  of  pomp;  and,  according  to  Beaulieu,  tho  king 
had  always  900  elephants.  These  animals,  though  found 
throughout  Sumatra,  are  now  no  longer  tamed  or  kept 

Hostilities  with  the  Portuguese  began  from  the  time  of 
the  first  independent  king  of  Achln;  and  they  had  little 
remission  till  the  power  of  Portugal  fell  with  the  loss  of 
Malacca  (1641).  Kot  less  than  ten  times  beforo  that 
event  were  armaments  despatched  from  Achln  to  reduce 
Malacca,  and  more  than  once  its  garrison  was  very  hard 
pressed.  One  of  these  armadas,  equipped  by  Iskandar 
Muda  in  1615,  gives  an  idea  of  the  king's  resourcesw  It 
consisted  of  500  sail,  of  which  250  wero  galleys,  and 

'  Savenl  other  great  rolcaxdo  cones  exist  in  the  Xchfn  territory,  tad 
two  Tidble  from  eeftwaxd  xita  to  a  height  of  11,000  feet  or  more  in  the 
unexplored  interior. 

*  A  mikim  is  Mid  properly  to  emhraoo  ii  honsoholds. 
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among  these  a  huiidred  trere  greater  than  any  then  used  in 
Europe.  60,000  men  were  einbarhed,  with  the  king  and 
his  women. 

On  the  death  of  lekandartf  successor  in  1641,  the  widow 
was  placed  on  the  throne;  and  as  a  female  reign  faroured 
the  oligarchical  tendencies  of  the  Malay  chiefs,  three  more 
queens  were  allowed  to  reign  successively.  Though  this 
series  of  female  sovereigns  lasted  only  fifty-eight  years  alto- 
gether, 80  dense  is  apt  to  be  the  ignorance  of  recent  history, 
that  long  before  the  end  of  that  period  it  had  become  an 
accepted  belief  among  foreign  residents  at  Achfn  that  there 
never  had  been  any  sovereigns  in  Achfn  except  females; 
and  hence,  by  an  easy  inference,  that  the  Queen  of  Sheba 
Iisd  been  Queen  of  Achin  I 

In  1699  the  Arab  or  fanatical  party  suppressed  female 
government,  and  put  a  chief  of  Arab  blood  on  the  throne. 
The  remaining  history  of  Ach/n  is  one  of  rapid  decay. 
Thirty  sovereigns  in  all  have  rei^i.ed  from  the  beginning 
of  the  1  Gth  century  to  the  present  day. 

After  the  restoration  of  Java  to  the  Xetherlands  in  1816, 
a  good  deal  of  weight  was  attached  by  the  neighbouring 
English  colonies  to  the  maintenance  of  cur  influence  in 
Achin;  and  in  1819  a  treaty  of  friendship  was  concluded 
with  the  Calcutta  Government,  which  excluded  other 
Enropean  nationalities  from  fixed  residence  in  Achin. 
\>'hen  the  home  Government,  in  1824,  made  a  treaty  with 
tie  Netherlands,  surrendering  our  remaining  settlements 
in  Sumatra  in  exchange  for  certain  possessions  on  the  con- 
tinent of  Asia,  no  reference  was  made  in  the  articles  to  the 
Indian  treaty  of  1 81 9 ;  but  an  understanding  was  exchanged 
that  it  should  be  modified  by  us,  whilst  no  proceedings 
hostile  to  Achfn  should  be  attempted  by  the  Dutch. 

This  reservation  was  formally  abandoned  by  our  Govern- 
ment in  a  convention  signed  at  the  Hague,  November  2, 
1871;  and  little  more  than  a  year  elapsed  before  the 
government  of  Batavia  declared  war  upon  Achfn.  Doubt- 
less there  was  provocation,  as  there  always  will  be  between 
inch  neighbours;  but  the  necessity  for  war  has  been 
greatly  doubted,  even  in  Holland.  A  Dutch  force  landed 
St  Achfn  in  April  1873,  and  attacked  the  palace.  It  was 
defeated  with  considerable  loss,  including  that  of  the 
general  (Kbhler).  The  approach  of  the  south-west  mon- 
soon was  considered  to  preclude  the  immediate  renewal  of 
the  attempt ;  but  hostilities  were  resumed,  and  Achin  fell 
in  January  1874. 

(De  Barros;  Faria  y  Souza;  Valentyn,  voL  ▼.;  Beaulien 
(in  Th^venofs  Collection);  Dampier;  Marsden;  Crawfurd's 
Hitt,  and  Decl,  of  the  Ind,  Arehip,;  J,  of  Ind,  Arehip,; 
Dnlaurier  in  J,Atvatique,Z^  a.  vol  viii.;  Anderson's  Aehten, 
1840;  Veth,  Aichin,  Ac.  Leyden,  1873,  «kc.)         (h.  y.) 

ACHMET,  or  Ahiisd,  the  name  of  three  emperors  or 
sultans  of  Turkey,  the  first  of  the  name  reigning  from  1603 
to  1617y  the  second  from  1691  to  1695.  Achmet  IIL 
succeeded  his  brother  Mustapha  II.,  whom  the  Janissaries 
deposed  in  1703.  After  the  battle  of  Pultowa  in  1709, 
Charles  XIL  of  Sweden  took  refuge  with  him,  and  incited 
him  to  war  with  Peter  the  Great,  Czar  of  Russia.  Achmet 
recovered  the  Morea  from  the  Venetians  (1715);  but  his 
expedition  into  Hungary  was  less  fortunate,  his  army  being 
defeated  at  Peterwardein  by  Prince  Eugene  in  1716,  and 
again  near  Belgrade  the  year  after.  The  empire  was  dis- 
tracted during  his  reign  by  political  disturbances,  which 
were  occasioned,  in  part  at  least,  by  his  misgovemment ; 
and  the  discontent  of  his  soldiers  at  last  (1730)  drove  him 
from  the  throne.     He  died  in  prison  in  1736. 

ACHRAY,  a  small  picturesque  lake  in  Perthshire,  near 
Loch  Katrine,  20  miles  W.  of  Stirling,  which  has  obtained 
notoriety  from  Scott's  allusion  to  it  in  the  Lady  of  the  Lake, 

ACHROMATIC  GLASSES  are  so  named  from  being 
specially  constructed  with  a  view  to  prevent  the  confusion 


of  colours  and  distortion  ^f  images  that  result  from  the 
use  of  lenses  in  optical  instruments.  "When  white  liglit 
passes  through  a  lens,  the  different-coloured  rays  that  eoth 
stitute  it  are  refracted  or  bent  aside  at  different  angles,  and 
so  converge  at  different  foci,  producing  a  blurred  and 
coloured  image.  To  remedy  this  compound  lenses  havo 
been  devised,  which  present  a  well-defined  image,  nnsur- 
rounded  by  coloured  bands  of  light.  To  instruments  fitted 
with  lenses  of  this  kind  has  been  given  the  name  aehromatU^ 
from  d  privative,  and  vpufia,  colour.  The  celebrated  opti- 
cian, John  DoUond,  was  the  first  to  surmount  this  practical 
difficulty,  about  the  year  1757,  by  the  use  of  a  combination 
of  crown  and  flint  glass.     See  Optics,  Micboscope,  <bc 

A  CI  KEALE,  a  city  and  seaport  of  Sicily,  in  the 
Italian  province  of  Catania,  near  the  base  of  Mount  Etna. 
It  stands  on  solidified  lava,  which  has  here  been  deposited 
by  different  streams  to  a  depth  of  560  feet  The  town, 
which  has  been  almost  entirely  re-erected  since  the  earth- 
quake of  1693,  is  built  of  lava,  contoins  many  handsome 
edifices,  and  is  defended  by  a  fortress.  linen,  silks,  and 
cutlery  are  manufactured,  and  the  trade  in  cotton,  flax, 
grain,  and  wines  is  considerable.  The  place  is  celebrated 
for  its  cold  sulphurous  mineral  waters.  Near  Aci  Beule 
is  the  reputed  scene  of  the  mythical  adventures  of  Acis  and 
Galatea;  and  on  this  account  several  small  towns  in  the 
neighbourhood  also  bear  the  name  of  Aci,  such  as  Aci 
Castello,  Aci  Terra,  kc  Aci  Reale  has  a  population  of 
24,151. 

ACID,  a  general  term  in  chemiittiy,  applied  to  a 
group  of  compound  substances,  possessing  certain  very 
distinctive  characteristics.  All  acids  have  one  essential 
property,  viz.,  that  of  combining  chemically  with  an  alkali 
or  base,  forming  a  new  compound  that  has  neither  acid 
nor  alkaline  characters.  The  new  bodies  formed  in  this 
way  are  termed  talii.  Every  acid  is  therefore  capable  of 
producing  as  many  salts  as  there  are  basic  substances  to  be 
neutralised;  and  this  salt-forming  power  is  the  best  de- 
finition of  an  acid  substance.  f 

The  majority  of  acids  possess  the  following  cowtingtnt 
properties : —  » 

1.  When  applied  to  the  tongue,  they  excite  that  sensation 
which  is  called  tour  or  acid. 

2.  They  change  the  blue  colours  of  vegetables  to  a  red. 
The  vegetable  blues  employed  for  this  purpose  are  generally 
tincture  of  litmus  and  syrup  of  violets  or  of  radishes,  which 
have  obtained  the  name  of  re-agenta  or  teHt.  If  these 
colours  have  been  previously  conves^ed  to  Agr<€n  by  alkalies, 
the  acids  restore  them. 

All  these  secondary  properties  are  variable;  and  if  we 
attempted  to  base  a  definition  on  any  one  of  them,  many 
important  acids  would  be  excluded.  Take  the  case  of  a 
body  like  silica,  so  widely  diffused  in  nature.  Is  pure 
silicious  sand  or  flint  an  acid  or  a  neutral  substance  t  When 
it  is  examined,  it  is  found  to  be  insoluble  in  water,  to  bo 
devoid  of  taste,  and  to  possess  no  action  on  vegetable  colour- 
ing matters;  yet  this  substance  is  a  true  acid,  because  when 
it  IS  heated  along  with  soda  or  lime,  it  forms  the  new  body 
commonly  called  glass,  which  is  chemically  a  salt  of  silido 
acid.  Many  other  acids  resemble  silica  in  properties,  and 
would  be  mistaken  for  neutral  bodies  if  the  salt-forming 
power- was  overlooked. 

Another  method  df  regarding  an  acid,  which  is  found  of 
great  importance  in  discussing  chemical  reactions,  is  to  say 
an  acid  is  a  iolt  whose  base  is  water.  This  definition  is 
very  apparent  if  we  regard  what  takes  place  in  separating 
the  add  from  a  salt  In  this  decomposition  the  acid  would 
appear  to  be  left  without  having  any  substitute  for  the 
removed  alkali  This  is  not  however  the  case,  as  water  is 
found  to  enter  into  union  instead  of  the  base.  Thus  esrery 
true  acid  must  contain  hydrvgen;  and  if  this  is  displaced 
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by  a  metal,  salts  are  fonned  directly.  An  acid  ia  there- 
fore a  salt,  whose  meUl  is  hydrogen.  The  full  importance 
of  the  definition  of  avacid  will  be  learned  nnder  ^e  head- 

JBg  CHKiaSTBT. 

AGIBALIUS,  YjLLXira,  a  yeiy  distinguished  scholar 
and  critic,  bom  in  1567  at  Wittstock,  in  Brandenburg. 
After  studying  at  Rostock  a^d  Helmstaedt,  and  residing 
about  three  years  in  Italy,  he  took  up  his  residence  at 
Breslau,  where  he  professed  the  Roman  Catholic  religion. 
His  excessiye  application  to  study  was  supposed  to  haye 
caused  his  untimely  dealli,  which^  occurred  in  1595,  when 
he  had  just  completed  his  twenty-eighth  year.  He  wrote 
notes  on  Tacitus  and  Curtius,  a  commentary  on  Plautus, 
and  a  number  of  poems,  which  are  inserted  in  the  Delicug 
of  the  German  poets.  BaiUet  gaye  him  a  place  among  his 
infant  CSlhbres,  and  tells  that  he  wrote  ^e  commentazy 
^on  Plautus  and  seyeral  of  the  Latin  poems  when  he  was 
only  seyonteen  or  eighteen  years  of  age. 

ACINACES,  un.  ancient  Persian  sword,  short  and 
straight,  end  worn,  contrary  to  the  Roman  fashion,  on  the 
right  side,  or  sometimes  in  front  of  the  body,  as  shown  in 
the  bas-reliefs  found  at  PersepoUa  Among  the  Persian 
nobility  they  were  frequently  made  of  gold,  being  worn  as 
a  badge  of  distinction.  The  acinaces  was  an  object  of 
religious  worship  with  the  Scythians  and  others  {Herod, 
iy.  62). 

AOIS,  in  Mythology,  the  son  of  Faunus  and  the  nymph 
Symsthis,  was  a  beautiful  shepherd  of  Sicily,  who  being 
beloyed  by  OClatea,  Polyphemus  the  giant  was  so  enraged 
that  he  crushed  his  riyal  with  a  rock,  and  his  blood  gush- 
ing forth  from  nnder  the  rock,  was  metamorphosed  into 
the  riyer  bearing  his  name  (Oyid,  Met,  xiil  750;  Sf.  ItaL 
ziy.  32 1 ).  This  riyer,  now  Fiume  di  Jaei,  or  Ae^^  Grarifli, 
rises  under  a  bed  of  laya  on  the  eastern  base  of  Etna,  and 
passing  Aci  Reale,  after  a  rapid  course  of  one  mile,  falls 
into  the  sea.  The  waters  of  the  stream,  once  celebrated 
for  their  purity,  are  now  sulphureous. 

ACKERMAKK,  John  Chbisttak  Qottlizb,  a  learned 
physician  and  professor  of  medicine,  bom  at  Zeulenroda, 
in  Upper  Saxony,  in  1756.  At  the  early  age  of  fifteen  he 
became  a  student  of  medicine  at  Jena^  where  he  soon 
attracted  the  fayourable  notice  of  Baldinger,  who  undertook 
the  direction  of  his  studies.  When  Baldinger  was  trans- 
ferred to  Qottingen  in  1773,  Ackermann  went  with  him, 
and  afterwards  studied  for  two  years  at  Hallei  A  few 
years'  practice  at  Stendal  (1778-99),  wl^re  there  were 
numerous  factories,  enabled  him  to  add  many  yaluable 
original  6bser?ationa  to  his  translation  of  Ramaznni's 
Treatiee  of  Hie  Dieecuee  of  Artijleert  (1780-83).  In  1786 
he  became  professor  of  medicine  at  the  uniyersity  of 
Altorf ,  in  Franconia,  occupying  first  the  chair  of  chemistry, 
and  then,  from  1794  till  his  death  in  1801,  that  of  patho- 
logy and  therapeutics.  Dr  Ackermann's  knowledge  of  the 
history  of  medicine  may  be  estimated  by  his  yaluable  con- 
tributions to  Harless's  edition  of  Fabricius'  Bibliotheca 
Cfraea,  He  wrote  numerous  original  works,  besides  trans- 
lationa 

AOCEMET^  (SjcoifiriToi,  sleepless),  an  order  of  monks 
instituted  by  Alexander,  a  Syrian,  about  the  middle  of 
the  5th  century.  Founding  on  the  precept.  Fray  without 
eecuing,  they  celebrated  diyine  seryice  uninterruptedly  night 
and  day,  for  which  purpose  they  diyided  themselyes  into 
three  sections,  that  reUeyed  each  other  in  turn.  The 
chief  seat  of  the  Acoemetas  was  the  cloister  Studium  at 
Coastantinople,  whence  they  were  sometimes  called  Stud  ilea. 
Having  adopted  the  monoithysite  herei^y,  they  were  put 
under  the  Papal  ban  about  the  year  536. 

ACOLYTE  /from  dxoAov^oc.  an  atti  iidont;,  one  of  a 
minor  ^rder  of  cicnfy  in  the  ancient  church,  ranking 
icxt  to  the  puh  dcac  »tk      'Vu  Ic^ni  fiMiu  tlio  canotu  of   the 


fourth  Council  of  Carthage  that  the  archdeacon,  at  the<. 
ordination,  put  into  their  hands  a  candlestick  with  a  taper 
and  an  empty  pitcher,  to  imply  that  they  were  appointed 
to  light  the  candles  of  the  church  and  to  furnish  wine 
for  the  eucharist  Their  dress  was  the  cassock  and  sur- 
plice.    The  name  and  office  still  exist  in  the  church. 

ACONCAQUA,  a  proyince  of  Chile,  South  America,  is 
about  100  miles  long  by  40  miles  wide,  and  lies  between 
31'  30'  and  33'  20'  S.  lat,  and  70'*  and  71**  30*  W.  long , 
between  the  proyinces  of  Valparaiso  and  Santiago  on  the  N. 
and  Coquhnbo  on  the  S.  A  large  part  of  tiie  proyince 
is  mountainous,  but  it  contains  seyeral  rich  and  fertile 
yalleys,  which  yield  wheat,  maize,  sugar-cane,  fruits,  and 
garden  produce  in  abundance.  In  the  agricultural  dis- 
tricts there  are  raised  from  50  to  60  fanegas  of  wheat  for 
eyery  quadra,  equal  to  about  35  bushels  per  English  aero. 
The  proyince  has  also  mineral  resources,  but  not  to  such 
extent  as  Coquimbo  or  Atacama.  Its  chief  town  is  San 
Felipe.  The  mountain  Aconcagua,  one  of  the  loftiest 
peaks  of  the  Andes,  rises  to  the  height  of  23,910  feet 
aboye  the  sea  on  the  frontier  between  this  proyince  and 
Mendoza,  a  department  of  the  Argentine  Republic.  A 
riyer  of  the  same  name  rises  on  tiie  south  side  of  th« 
mountain,  and  after  a  course  of  230  miles  falls  into  the 
Pacific  12  miles  K.  of  Yalparaisa  PopuUtion  (1870), 
134,178. 

ACONITE,  AooKiTUU,  a  genus  of  plants  commonly 
known  as  Aconite,  Monkshood,  Friar's  Cap,  or  Helmet 
flower,  and  embracing  about  18  species/chiefly  natiyes  of 
thej|nountainous  parts  of  the  northern  hemisphere.  They 
are  distingui^ed  by  haying  one  of  the  fiye  blue  or  yellow 
coloured  sep&  in  the  form  of  a  helmet ;  hence  the  English 
name.  Two  of  the  petals  placed  under  the  hood  of  the 
calyx  are  supported  on  long  stalks,  and  haye  a  hollow 
spur  at  their  apex.  The  genus  belongs  to  the  natural 
order  Ranunculacese,  oi  the  Buttercup  family.  Aconitum 
Napellut,  common  monkshood,  is  a  doubtf\d  natiye  of 
BritaiiL  It  is  an  energetic  irritant  and  mutotic  poison. 
It  causes  death  by  a  depressing  efi'ect  on  the  nervous  system, 
by  producing  palsy  of  the  muscles  concerned  in  breathing,  and 
by  fainting.  A  tincture  prepared  by  the  action  of  spirit 
on  the  roots  is  used  medicinally  to  allay  pain,  especially 
in  cases  of  tia  Its  roots  have  occasionally  been  mistaken 
for  horse-radish.  The  Aconite  has  a  short  underground 
stem,  from  which  dark-coloured  tapering  roots  descend.  The 
crown  or  upper  portion  of  the  root  gives  rise  to  new  plants. 
When  put  to  the  lip,  the  juice  of  the  Aconite  root  pro- 
duces a  feehng  of  numbness  and  tingling.  The  horse- 
radish root,  which  belongs  to  the  natural  order  Cmci- 
feras,  is  much  longer  than  that  of  the  Aconite,  and  it  i» 
not  tapering ;  its  colour  is  yellowish,  and  the  top  of  the 
root  has  the  remains  of  the  leaves  on  it.  It  has  a  pun- 
gent taste.  Many  species  of  Aconite  are  cultivated  in 
gardens,  some  having  blue  an^  others  yellow  flowers. 
Aconitum  Lycoctonum,  Wolfsbane,  is  a  yellow-flowered 
species  common  on  the  Alps  of  Switzerland.  One  specica» 
Aconitum  heterophyiium,  found  in  the  East  Indies,  and 
called  Butees,  has  tonic  properties  in  its  roots.  The  roots 
of  Aconiinm  ferox  supply  the  famous  Indian  (Kipal) 
poison  called  Bixh,  Bi^,  or  Nabeei  This  species  is  con- 
sidered  by  Hooker  and  Thomson  as  a  variety  of  Aconitunt 
Nnpellue.  Aconitum  paimatum  yields  another  of  the 
celebrated  Bikh  poisons.  Aroniium  luridum,  of  the  Hima- 
layas, also  fumidies  a  poisoiL 

ACOKTIUS,  the  Latinised  form  of  the  name  of  Oiacouo 
AcoNOio,  a  philosopher,  jurisconsult,  engineer,  and  tboolo- 
gian,  bom  at  Trent  on  the  7th  September  1492.  He  em- 
braced the  reformed  religion ;  and  after  \ia\  ing  taken  refuge 
for  a  time  in  Switzoriand  and  Straaburs^  he  came  to  Bog- 
land  about   1558.     He  was  very  favourably  received  by 


A  C  O  — A  C  0 


dd 


Qaeen  £lxxabetii,  at  whose  eonrt,  it  is  aaid,  thongh  on 
doubtful  authority,  that  he  Tended  for  a  oonnderable  period. 
'With  the  sanction  of  Parliament,  he  carried  on  for  several 
yean  eztenaiTe  works  for  the  embankment  of  the  Thames, 
and  so  radaimed  a  lai^  quantity  of  waste  land,  part  of 
which  was  bestowed  up(m  him  by  way  of  recompense.  His 
graiitade  to  Queen  Elisabe&  was  expressed  in  the  dedicap 
tioa  to  her  of  his  celebrated  CoUeetum  of  ths  Siraiagemi  of 
Saian,  which  has  been  often  translated,  and  has  passed 
through  many  editions*  Various  opinions  have  been  given 
of  this  work,  which  advocated  toleration  to  an  extent  that 
many  considered  indifference.  The  nature  of  its  doctrine 
may  perhaps  be  best  gathered  from  the  fact  that  it  gained 
or  the  author  tiie  praise  of  Arminius,  and  the  strong  oon- 
lenmation  of  the  CSjvinists.  Acontius  also  wrote  a  treatise, 
J>e  Methodo,  which  was  published  at  Basel  in  1558.  He 
died  in  London  about  the  year  1566. 

ACOBUS,  a  genus  of  monocotyledonous  plants  belonging 
to  the  natural  o^er  Aroides,  and  the  sub-order  OrontiaoeaB. 
AeoTtu  Calamus,  sweet^edge  or  sweet-flag,  is  a  native  of 
Britain.  It  has  an  apeeable  odour,  and  has  been  used  as 
a  strangthening  remed^,  as  well  as  to  allay  spasms.  The 
starchy  matter  contained  in  ito  running  stem  or  rhisome 
is  associated  with  a  fragrant  oil,  and  it  is  used  as  hair^ 
powder.  Oonf ectioneis  form  a  candy  from  the  rhisomes 
ef  the  plant,  and  it  is  also  used  by  perfumers  in  preparing 
tromatic  vinegar. 

AOOST A,  CHBiBToyAL  d',  a  Portuguese  naturalist^  bom 
at  Uocambique  in  the  early  part  of  tiie  16th  century.  On 
ai  voyage  to  Asia  he  was  taken  captive  by  pirates,  who 
exacted  from  him  a  very  large  ransom.  After  spending 
soma  years  in  India,  chiefly  at  Qoa,  a  Portuguese  colony, 
he  returned  home,  and  settled  as  a  surgeon  at  Buigoa. 
Sere  he  published  his  TnUado  dt  las  drogat  y  medteinat 
U  laa  Indias  <mentale$  (157%),  This  work  was  translated 
Into  Latin,  Italian,  and  French,  became  well  known  through- 
out Europe,  and  is  still  consulted  as  an  authority.*  Aoosta 
also  wrote  an  account  of  his  travels,  a  book  in  prsise  of 
women,  and  other  works.     He  died  in  1580.  , 

ACX)STA,  Joseph  d',  a  celebrated  Spanish  author,  was 
bom  at  Medina  del  Campo  about  the  year  15S9.  In  1571 
he  went  to  Pera  as  a  provmcial  of  the  Jesuits ;  and,  after 
remaining  there  for  seventeen  years,  he  returned  to  his 
native  country,  where  he  became  in  succession  visitor  for 
bis  order  of  Aragon  and  Andalusia,  superior  of  YaUadolid, 
and  rector  of  the  university  of  Salamanca,  in  which  dty  he 
iied  in  February  1600.  About  ten  years  before  his  death 
he  publiahed  at  Seville  his  valuable  Hidoria  Nahund  y 
Mcral  de  ku  Indiaa,  part  of  which  had  previously  appeared 
in  Latin,  with  the  title  De  Natura  Novi  Orbit,  lAri  duo. 
This  work,  which  has  been  translated  into  all  the  principal 
languages  ol  Europe,  gives  exceedingly  valuable  informa- 
tion regarding  the  condition  of  South  America  at  the  time. 
On  the  subject  of  dimato  Acosta  was  the  first  to  propound 
the  theory,  afterwards  advocated  by  Buffon,  which  attri- 
buted the  different  degrees  of  heat  in  the  old  and  new  con- 
tinents to  the  agency  of  the  winds.  He  also  contradicted, 
from  his  own  experience,  the  stetement  of  Aristotle,  that 
the  middle  zone  of*  the  earth  was  so  scorched  by  the  sun  as 
to  be  destitute  of  moisture,  and  totally  uninhabiteble.  Even 
after  the  discovery  of  America  this  Aristotelian  dogma  was 
an  article  of  faith,  and  ito  denial  was  one  ground  of  the 
charge  of  scepticism  and  atheism  brought  against  Sir  Walter 
Kaleigh.  Aoosta,  however,  boldly  declared  that  what  he 
bad  seen  was  so  different  from  what  he  had  expected,  that 
he  could  not  but "  langh  at  Aristotle's  meteors  and  his 
philosophy."  In  speaking  of  the  conduct  of  his  country- 
men, and  the  means  they  employed  for  the  propagation  of 
their  faith,  Acosto  is  in  no  respect  superior  to  &e  other 
prgudiced  writers  of  his  country  and  age.     Though  he 


acknowledges  that  the  career  of  Spanish  conquest  was 
marked  by  the  most  savage  croelty  and  oppreesion,  he  yet 
represento  this  people  as  chosen  by  God  to  spread  the  gospel 
among  the  nations  of  America,  and  recounto  a  variety  of 
miracles  as  a  proof  of  the  constant  interposition  of  Heaven 
in  favour  of  the  merciless  and  rapacious  invaders.  Besides 
lus  History,  Acosta  wrote  the  following  works : — 1.  De  Pr<h 
mulyoHont  JSvangdU  apud  Barharoe;  2.  De  Chrieto  Heve- 
lato;  3.  De  Temporihut  ^oneeimief  lib.  vi;  4.  Condanum 
tomi  UK 

ACOSTA,  Ubiel  d',  a  Portuguese  of  noble  family,  was 
bom  at  Oporto  towards  the  close  of  the  16th  century. 
His  father  being  a  Jewish  convert  to  Christianity,  he  was 
brought  up  in  the  Roman  Catholic  faith,  and  strictly  ob- 
served the  rites  of  the  church  till  the  course  of  his  inquiries 
led  him,  after  much  painful  doubt,  to  abandon  the  religion 
of  his  youth  for  JudaisiiL  Passing  over  to  Amsterdam,  he 
was  received  into  the  synagogue,  having  his  name  changed 
from  Gabriel  to  Uriel  He  soon  discovered,  however,  that 
those  who  sat  in  Moses'  seat  were  shameful  perverters  of 
the  hiw ;  and  his  held  protesto  served  only  to  exasperate 
the  rabbis,  who  finally  punished  his  contumacy  with  the 
greater  excommunication.  Persecution  seemed  only  to 
stimulate  his  temerity,  and  he  soon  after  published  a  de- 
fence, £xamen  dot  tridieoent  Pharueae,  he,  in  which  he 
not  merely  exposed  the  departures  ef  the  Jewish  teachers 
from  the  law,  but  combated  the  doctrine  of  a  future  life, 
holding  himself  supported  in  this  position  by  the  silence  of 
the  Mosaic  Books.  For  this  he  was  imprisoned  and  fined, 
besides  incurring  public  odium  as  a  blasphemer  and  atheist 
Nothing  deterred,  he  pursued  his  speculations,  which  ended 
in  his  repudiating  the  dirine  authority  of  the  law  of  Moses. 
Wearied,  however,  by  his  melancholy  isolation,  and  longing 
for  the  benefits  of  society,  he  was  driven,  in  the  inconsis- 
tency of  despairing  scepticism,  to  seek  a  return  to  the  Jewish 
commuiuon.  Having  recanted  his  heresies,  he  was  re- 
admitted after  an  excommunication  of  fifteen  years,  but 
was  soon  excommunicated  a  second  time.  After  seven 
years  of  miserable  exclusion,  he  once  more  sought  admi^ 
don,  and,  on  passing  through  a  humiliating  penance,  was 
again  received.  These  notices  of  his  singular  and  unhappy 
life  are  taken  from  his  autobiography,  Exemplar  HumwuB 
Viim,  published,  with  a  '^  refutotion,"  by  Limborch,  and 
republished  in  1847.  It  has  been  said  that  he  died  by 
his  own  hand,  but  this  is,  to  say  the  least,  doubtful  His 
eventful  history  forms  the  Subject  of  a  tale  and  of  a  tragedy 
by  Gutzkow. 

ACOTTLEDONES,  the  name  given  to  one  of  the  Classes 
of  the  Natural  System  of  Botany,  embracing  flowerless 
plants,  such  as  ferns,  lycopods,  horse-tails,  mosses,  liverworts^ 
lichens,  sea-weeds,  and  mushrooms.  The  name  is  derived 
from  the  character  of  the  embryo,  which  has  no  cotyledon. 
Flowering  planto  have  usually  one  or  two  cotyledons,  that 
is,  seed-l«kves  or  seed-lobes  cormected  with  their  embryo ; 
while  in  fiowerless  planto  the  body  representing  the  embryo 
consisto  of  a  cell,  called  a  spore,  without  any  leaves.  The 
planto  have  no  flowers,  and  their  organs  of  reproduction  are 
inconspicuous,  hence  they  are  called  by  limueus  crypto- 
gamous.  Some  flowering  plants,  such  as  dodders,  have  no 
cotyledons;  and  some  have  the  cotyledons  divided  into 
more  than  two,  as  in  conifers.  Some  acotyledonous  spores, 
when  sprouting,  produce  a  leaf-like  expansion  called  a  pro- 
thallus,  on  which  the  organs  of  reproduction,  consisting 
of  antheridia  and  archegonia,  are  prxxiuced.  This  is  well 
seen  in  the  case  of  ferns.  In  the  interior  of  the  antheri 
dian  cells,  moving  filamentous  bodies,  called  spermatosoids, 
have  been  observed.  These  fertilise  the  archegonial  cells, 
whence  new  planto  are  produced.  In  the  article  BoTAinr 
these  planto  will  be  noticed  under  Class  HL  of  the  Natural 
System. 
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ACOUSTICS 


1.  A  COUBTIOS  (from  iKtrutH,  to  hear)  is  that  branch  of 
XJ.  Natural  Philosophy  wldcl)  treats  of  the  nature  of 
sound,  and  the  laws  of  its  production  and  propagation,  in  so 
far  as  these  depend  on  physical  principles.  &e  description 
of  the  mechanism  of  the  organ  of  voice  and  of  the  ear,  and 
the  difficult  questions  connected  wi£h  the  processes  by 
which,  when  sound  reaches  the  drum  of  the  ear,  it  is  trans- 
mitted to  the  brain,  must  be  dealt  with  in  separate  articles 
of  this  work.  It  is  to  the  physical  part  of  the  science  of 
aooustios  that  the  present  artide  is  restricted 

PabtI 
Oeneral  noitoiu  as  to  Vibratumi,  Waves,  4te» 

3.  We  may  easily  satisfy  ourselves  that,  in  every  in- 
stance in  which  the  sensation  of  sound  is  excited,  the  body, 
whence  the  sound  proceeds,  must  have  been  thrown,  by  a 
blow  or  other  means,  into  a  state  of  agitation  or  tremor, 
implying  the  existence  of  a  vibratoiy  motion,  or  motion  to 
and  fro,  of  the  particles  of  which  it  consists. 

Thus,  if  a  common  glass-jar  be  struck  so  as  to  yield  an 
audible  sound,  the  existence  of  a  motion  of  this  ^d  may 
be  felt  by  the  finger  lightly  applied  to  the  edge  of  the 
glass ;  and,  on  increasing  the  pressure  so  as  to  destroy  this 
motion,  the  sound  forthwith  ceases.  Small  pieces  of  cork 
put  in  the  jar  will  be  found  to  dance  about  during  the  con- 
tinuance of  the  sound ;  water  or  spirits  of  wine  poured  into 
the  glass  will,  under  the  same  circumstances,  exhibit  a 
ruffled  surface.  The  experiment  is  usually  perfonned,  in  a 
more  striking  manner,  with  a  beU-jar  and  a  number  of 
small  light  wooden  balls  suspended  by  silk  strings  to  a 
fixed  frame  above  the  jar,  so  as  to  be  just  in  contact  with 
the  widest  part  of  the  glass.  On  drawing  a  vidin  bow 
across  the  edge,  the  pendulums  are  thrown  off  to  a  con- 
siderable distance,  and  falling  back  are  again  repelled, 
isc 

It  is  also  in  many  cases  possible  to  f oUow  with  the  eye 
the  motions  of  the  particles  of  the  sounding  body,  as,  for 
instance,  in  the  case  of  a  violin  string  or  any  string  fixed 
at  both  ends,  when  the  string  wiU  appear,  by  a  law  of 
optics,  to  occupy  at  once  all  the  positions  wluch  it  suc- 
cessively assumes  during  its  vibratory  motion. 

3.  It  is,  moreover,  essential,  in  order  that  the  ear  may 
be  affected  by  a  sounding  body,  that  there  be  interposed 
between  it  and  the  ear  one  or  more  intermediate  bodies 
(media),  themselves  capable  of  molecular  vibration,  which 
shall  receive  such  motion  from  the  source  of  sound,  and 
transmit  it  to  the  external  parts  of  the  ear,  and  especially 
to  the  memhrana  iympani  or  drum  of  the  ear.  This  state- 
ment is  confirmed  by  the  well-known  effect  of  stopping  the 
car  with  soft  cotton,  or  other  substance  possessing  little 
elasticity. 

The  air  around  us  forms  the  most  important  medium  of 
communication  of  sound  to  our  organs  of  hearing ;  in  fact, 
were  air  devoid  of  this  property,  we  should  practicaUy  be 
Avithout  the  sense  of  hearing.  In  illustration  of  the  part 
thus  assigned  to  the  atmosphere  in  acoustics,  an  apparatus 
has  been  constructed,  consisting  of  a  glass  receiver,  in  which 
is  a  bell  and  a  hammer  connected  with  clock-work,  by 
wliich  it  can  be  made  to  strike  the  bell  when  required. 
The  receiver  is  closed  air-tight  by  a  metal  plate,  through 
which  passes,  also  air-tight,  into  the  interior,  a  brass  rod. 
By  properly  moving  this  rod  with  the  hand,  a  detent  is 
released,  which  checks  the  motion  of  the  wheel-work,  and 
the  hammer  strikes  the  bell  continuously,  till  the  detent  is 
pushed  into  its  original  position.     As  lon^  as  the  air  in 


the  receiver  is  of  the  usual  atmospheric  density,  the  soiud 
is  perfectly  audible.  But  on  rarefying  the  air  by  meana- 
of  an  air-pump  (the  clock-work  apparatus  having  been 
separated  from  the  plate  of  the  pump  by  means  of  a  pad' 
ding  of  soft  cotton),  the  sound  grows  gradually  fainter, 
and  at  last  becomes  inaudible  when  the  rarefaction  of  the 
air  has  reached  a  veiy  low  point  If,  however,  at  this 
stage  of  the  experiment,  the  metal  rod  be  brought  into 
contact  with  the  bell,  the  sound  will  again  be  heard 
clearly,  because  now  there  is  the  necessary  communication 
with  the  ear.  On  readmitting  the  air,  the  sound  recovers 
its  original  intensity.  This  experiment  was  first  perfonned 
by  Hawksbee  in  1705.  "* 

4.  Inasmuch,  then,  as  sound  necessarily  implies  the 
existence  in  the  sounding  body,  in  the  air,  kc,  and  (we 
may  add)  in  the  ear  itself,  of  vibratoiy  motion  of  the  par- 
ticles of  the  various  media  concerned  in  the  phenomenon, 
a  general  reference  to  the  laws  of  such  motion  is  essential 
to  a  right  understanding  of  the  principles  of  acoustics. 

The  most  familiar  instance  of  this  kind  of  motion  is 
afforded  by  the  pendulum,  a  small  heavy  ball,  for  instance, 
attached  to  a  &[ie  string,  which  is  fixed  at  its  other  end. 
There  is  but  one  position  in  which  the  ball  will  remain  at 
rest)  vis.,  when  the  string  is  vertical,  there  being  then 
equilibrium  between  the  two  forces  acting  on  the  body, 
the  tension  of  the  string  and  the  earth's  attractive  force  or 
gravity.  Thus,  in  the  ac^oining  fig.,  if  C  is  the  point  of 
suspension,  and  CA  the  vertical  through  that  point  of 
length  2,  equal  to  the  string,  A  is  the  equilibrium  position 
of  tiie  particle. 

Let  now  the  ball  be  removed  from  A  to  P,  the  string  being 
kept  tight,  so  that  P  describes 
the  arc  AP  of  a  circle  of  radius 
equal  to  I,  and  let  the  ball  be 
there  dropped.  The  tension  of 
the  string  not  being  now  directly 
opposite  in  direction  to  gravity 
(^),  motion  will  ensue,  and  the 
body  will  retrace  the  arc  PA« 
In  doing  so,  it  will  continually 
increase  its  velocity  until  it 
reaches  the  point  A,  where  its 
velocity  will  be  a  maximum,  and 
will  consequently  pass  to  the 
other  side  of  A  towards  Q.  But  now  gravity  tends  to 
draw  it  back  towards  A,  and  hence  the  motion  becomes 
a  retarded  one ;  the  velocity  continually  diminishes,  and 
is  ultimately  destroyed  at  some  point  Q,  which  would  be 
at  a  distance  from  A  equal  to  that  of  P,  but  for  the 
existence  of  friction,  resistance  of  the  air,  &c.,  which  make 
that  distance  less.  From  Q  it  will  next  move  down  with 
accelerated  motion  towards  A,  where  it  will  have  its  greatest 
velocity  in  the  direction  from  left  to  right,  and  whence  it 
will  pass  onwards  towards  P,  and  so  on.  Thus  the  body 
will  vibrate  to  and  fro  on  either  side  of  A,  its  amplUude  of 
vibration  or  distance  between  its  extreme  positions  gradually 
diminishing  in  consequence  of  the  resistances  before  men- 
tioned, and  at  last  being  sensibly  reduced  to  nothing,  the 
body  then  resuming  its  equilibrium-position  A. 

If  the  amplitude  of  vibration  is  restricted  within  incon- 
siderable limits,  it  is  easy  to  prove  that  the  motion  takes 
place  just  as  if  the  string  were  removed,  the  ball  deprived 
altogether  of  weight  and  urged  by  a  force  directed  to  the 
point  A,  and  proportional  to  the  distance  from  that  point. 
For  then,  if  f»  be  any  position  of  the  ball,  the  chord  fiiA 
may  be  regarded  as  coincident  with  the  tangent  to  the 
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arda  at  m^  and  therefore  as  being  perpendicular  to  Cm. 
Henoe  ff,  acting  parallel  to  CA,  being  zeaoived  along  Om 
and  fliA,  the  former  component  is  ooonteraeted  by  the 
tension  of  the  string,  and  there  remains  as  the  only  effec- 
tive  aooeleFatlon,  the  tangential  component  along  mA, 

which,  by  the  triangle  of  forces,  is  equal  to  ^^^  or  f*  Am, 

and  is  therefore  proportional  to  Am. 

On  this  supposition  of  indefinitely  small  yibrationa,  the 
pendulum  is  isochronous;  that  is,  the  time  occupied  in 
passing  from  one  extreme  position  to  the  other  is  the  same, 
for  A  given  length  I  of  the  pendulum,  whatever  the  extent 
of  vibration. 

We  conclude  from  this  that,  whatever  may  be  the  nature 
of  the  forces  by  which  a  particle  is  urged,  if  the  resultant 
of  thoee  forces  is  directed  towards  a  fixed  point,  and  is 
proportional  to  the  distance  from  that  pointy  the  particle 
will  oBcillate  to  and  fro  about  that  point  in  times  which 
are  independent  of  the  amplitudes  of  the  vibrations,  pro- 
vided these  are  very  small 

5.  The  particle,  whose  vibratory  motion  we  have  been 
considering,  is  a  solitary  particle  acted  on  by  external 
forces.  But,  in  acoustics,  we  have  to  do  with  the  motion 
of  particles  forming  a  connected  system  or  medium,  in 
which  the  forces  to  be  considered  arise  from  the  mutual 
actions  of  the  particles.  These  forces  are  in  equilibrium 
irith  each,  other  when  the  particles  occupy  certain  relative 
poaitiona.  But,  if  any  new  or  disturbing  force  act  for  a 
short  time  on  any  one  or  more  of  the  partides,  so  as  to 
cause  a  mutual  approach  or  a  mutual  recession,  on  the 
removal  of  the  disturbing  force,  the  disturbed  particles 
will,  if  the  body  be  elaslic,  forthwith  move  towards  thoir 
respective  positions  of  equilibrium.  Hence  arises  a  vibra- 
tory motion  to  and  fro  of  each  about  a  given  point, 
analogous  to  that  of  a  pendulum,  the  velocity  at  that  point 
being  always  a  maTimum^  alternately  in  opposite  directions. 
Thus,  for  example,  if  to  one  extremity  of  a  pipe  contain- 
ing air  were  applied  a  piston,  of  section  equal  to  that  of 
the  pipe^  by  pushing  in  the  piston  slightly  and  then  remov- 
ing it,  we  should  cause  particles  of  air,  forming  a  thin 
section  at  the  extremity  of  the  pipe,  to  vibrate  in  directions 
parallel  to  its  axis. 

In  order  that  a  medium  may  be  capable  of  molecular 
nbrations,  it  must,  as  we  have  mentioned,  possess  eUuHcUy, 
that  is,  a  tendency  always  to  return  to  its  original  comU- 
tion  when  slightly  disturbed  out  of  il 

6.  We  now  proceed  to  show  how  the  distuibanoe  where- 
by certain  particles  of  an  elastic  medium  are  displaced  firom 
their  equilibrium-positions,  is  successively  transmitted  to 
the  remaining  particles  of  the  medium,  so  as  to  cause  these 
also  to  vibrate  to  and  fra 

Let  us  consider  a  line  of  such  particles  jf,  x,  a,  h,  Ac 

f   xet^aa^h   e  d  t  f  g   hi  h  I  m  n  op 

equidistant  from  each  other,  as  above;-  and  suppose  one  of 
them,  say  a,  to  be  displaced,  by  any  means,  to  o^.  As  we 
have  seen,  this  particle  wiU  swing  from  a^to  a^  and  back 
again,  occupying  a  certain  time  T,  to  complete  its  double 
▼ibration.  But  it  is  obvious  that,  the  distance  between  a 
and  the  next  particle  i  to  the  right  being  diminished  by 
the  displacement  of  the  former  to  cs^  a  tendency  is  gene- 
rated in  6  to  move  towards  a,,  the  mutual  forces  being 
no  longer  in  equilibrium,  but  h&ving  a  resultant  in  the 
direction  hct,.  The  particle  b  will  therefore  also  suffer 
displacement,  and  be  compelled  to  swing  to  and  fro  about 
the  point  h.  For  similar  reasons  the  particles  c,  d  .  .  , 
will  all  likewise  be  thrown  into  vibration.  Thus  itis,  then, 
that  the  disturbance  propagates  jtself  in  the  direction  under 
consideration.     There  is  evidently  also,  in  the  case  sup- 


posed, a  tranmussion  from  a  to  «,  y,  &c,  t.e.,  in  the  opposite 
direction. 

Confining  our  attention  to  propagation  in  the  direction 
oftc  . . .,  we  have  next  to  remark  that  each  particle  in  that 
line  will  be  affected  by  the  disturbance  always  later  than 
the  particle  immediately  preceding  it,  so  as  to  be  found  in 
the  same  stage  of  vibration  a  certain  interval  of  time  after 
the  preceding  particle. 

7.  Two  particles  which  are  in  the  same  stage  of  vibra- 
tion, that  is,  are  ^ually  di^laced  from  their  equilibrium- 
positions,  vid  are  moving  in  the  same  direction  and  with 
equal  vdodties,  are  said  to  be  in  the  same  phase.  Hence 
we  may  express  the  preceding  statement  more  briefly  thus: 
Two  particles  of  a  disturbed  medium  at  different  distances 
from  the  centre  of  ^disturbance,  are  in  the  same  phase  at 
different  times,  the  one  whose  distance  from  that  centre  is 
the  greater  being  later  than  the  other. 

8.  Let  us  in  the  meantime  assume  that,  the  inter>'a1s 
abj  he,  ed .  . ,  ,  being  equal,  the  intervals  of  time  which 
elapse  between  the  like  phases  of  b  and  a,  of  e  and  6  . . . . 
are  also  equal*  to  each  other,  and  let  us  consider  what  at 
any  given  instant  are  the  appearances  presented  by  the 
different  particles  in  the  row. 

T  being  the  time  of  a  complete  vibration  of  each  particle, 
T 
let  -~*be  the  iilterval  of  time  requisite  for  any  phase  of  a 

to  pass  on  to  ft.  If  then  at  a  certain  instant  a  is  displaced 
to  its  greatest  extent  to  the  right,  b  will  be  somewhat  short 
of,  but  moving  towards.  He  corresponding  position,  e  still 
further  short,  and  so  on.  Proceeding  in  Uiis^way,  we  shall 
come  at  length  to  a  particle  p,  for  which  the  distance 
ap  ^p .  ab,  which  therefore  lags  in  its  vibrations  behind  a 

T 
by  a  time  ^px  —  ^T,  and  is  consequently  precisely  in 

the  same  phase  as  a.  And  between  these  two  particles 
a,  Pf  we  shall  evidently  have  particles  in  all  the  possible 
phases  of  the  vibratory  motion.  At  h,  which  is  at  distance 
from  a^lap,  the  difference  of  phase,  compared  with  a, 
will  be  f£,  that  is,  A  wiU,  at  tiie  given  instant,  be  dis- 
placed to  tiie  greatest  extent  on  the  opposite  side  of  its 
equilibrium-position  from  that  in  which  a  is  displaced;  in 
otiier  words,  A  is  in  the  exactly  opposite  phase  to  a. 

9.  In  the  case  we  have  just  been  considering,  the  vibra- 
tions of  the  particles  have  been  supposed  to  take  place  in 
a  direction  coincident  with  that  in  which  the  disturbance 
passes  from  one  particle  to  another.  The  vibrations  are 
then  termed  longititdinal. 

But  it  need  scarcely  be  observed  that  the  vibrations  may 
take  place  in  any  direction  whatever,  and  may  even  be 
curvilineaf  If  they  take  place  in  directions  at  right 
angles  to  the  line  of  progress  of  the  distuil>ance,  they  are 
said  to  be  tranevereaL 

10.  Now  the  reasoning  employed  in  the  preceding  case 
will  evidently  admit  of  general  application,  and  will,  ld 
partioiilar,  hold  for  transversal  vibrations.  Hence  if  wo 
mark  (as  is  done  in  fig.  2)  the  positions  a^\e^. .  .,  occupied 
by  the  various  particles,  when  swiuging  transversely,  at  the 
instant  at  which  a  has  its  maximum  displacement  cAove  its 
equilibrium-position,  and  trace  a  continuous  lino  running 
tlux>ugh  the  points  so  found,  that  line  will  by  its  ordinates 
indicate  to  the  eye  the  state  of  motion  at  the  given  instant. 


'"mm^ 


Fig.  2. 
Thus  a  and  j9  are  in  the  same  phase,  as  are  also  b  and 
g,  c  and  r,  ^    a  and  A  are  in  opposite  phases,  as  are  also 
b  and  f,  e  and  A,  dec. 
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Distances  ap,  hq,  te,  separating  particles  in  the  same 
pbase,  and  each  of  which,  as  we  -have  seen,  is  passed  OTer 
by  the  disturbance  in  the  time  T  of  a  complete  yibrar 
tion,  include  within  them  aU  the  possible  phases  of  the 
motion. 

Beyond  this  distance,  the  curve  repeats  itself  exactly, 
that  is,  the  phases  recur  in  the  same  order  as  before. 

Now  the  figure  so  traced  offers  an  obvious  resemblance 
to  the  undulating  surface  of  a  lake  or  other  body  of  water, 
after  it  has  been  disturbed  by  wind,  exhibiting  a  wave 
with  its  trough  AA^B,  and  its  crest  Bp^C.  Hence  have 
been  introduced  into  Acoustics,  as  also  into  Optics,  the 
terms  wxve  and  undulation.  The  distance  op,  OT'hq . . . 
or  A  C,  which  separates  trwo  particles  in  same  phase, 
or  whidi  includes  both  a  wave-crest  and  a  wave-trough, 
is  termed  the  length  of  the  wive,  and  is  usually  denoted 

As  the  curve  repeats  itself  at  intervals  each  ^\  it 
follows  that  particles  are  in  the  same  phase  at  any  given 
moment,  when  the  distances  between  them  in  the  direction 
of  transmission  of  the  disturbance  -i  A,  2A,  9X . . .  and  gene- 
rally ^nKf  where  n  is  any  whole  number. 

Fartides  such  as  a  and  A,  6  and  t^  Ac.,  which  are  at 

distances  -  z\ ,  being  in  opponte  phases,  so  will  also  be 

1  3 

partides^  separated  by  distance,  r\ + X  -  rX,  or,  in  general, 

by  |\+»iX«  (2w+ IW ,  that  is,  by  any  odd  multiple  of  - . 

11.  A  like  construction  to  the  one  juit  adopted  for  ihe 
displacements  of  the  particles  at  any  given  instant,  may  be 
also  applied  for  exhibiting  graphically  their  velocities  at 
the  same  instant  Erect  at  the  various  points  a,  6,  0,  dca, 
perpendiculars  to  the  line  joining  them,  of  lengtlis  pro- 
'portional  to  and  in  the  direction  of  their  velocities,  and 
draw  a  line  through  the  extreme  points  of  these  perpendi- 
culars; this  jine  will  answer  the  purpose  required.  It  is 
indicated  by  dots  in  the  previous  figure,  and  manifestly 
forms  a' wave  of  the  same  length  as  Uie  wave  of  displace- 
ments, but  the  higiiest  and  lowest -points  of  the  one  wave 
oonespond  to  the  points  in  which  the  other  wave  crosses 
the  line  of  equilibriuuL 

1?.  In  order  to  a  graphic  representation  of  the  displace- 
ments and  velocities  of  partides  vibrating  longiiudtnaUy, 
it  is  convenient  to  draw  the  lines  which  represent  those 
quantities,  not  in  the  actual  direction  in  which  the  motion 
takes  place  and  whidi  coinddes  with  the  line  a  &  <? . . .,  but 
at  right  angles  to  it,  ordinates  drawn  upwards  indicating 
displacements  or  vdodties  to  the  right  (i.«.,  in  the  direc- 
tion of  transmission  of  the  disturbance),  and  ordinates 
drawn  downwards  indicating  displacements  or  vdodties  in 
the  opposite  direction.  When  this  is  done,  waves  of  dis- 
placement and  vdodty  are  figured  identically  with  those 
for  transversal  vibr&tions,  and  are  therefore  subject  to  the 
same  resulting  laws. 

13.  But  not  only  will  the  above  waves  enable  us  to  see 

at  a  glance  the  dfcumstancee  of  the  vibratory  motion  at 

the  instant  of  time  for  which  it  has  been  constructed,  but 

also  for  any  subsequent  moment    Thus,  if  we  desire  to 

T 
consider  what  is  going  on  after  an  interyal  — ,  we  have 

simply  to  cbncdve  the  whole  wave  (whether  of  displace- 
ment or  vdodty)  to  be  moved  to  the  right  through  a  dis- 
tance »a6.  llien  the  state  of  motion  in  which  a  was 
before  wOl  have  been  transf eired  to  (,  that  of  h  will  have 
been  transferred  to  «,  and  so  on;  At  the  end  of  another 
such  interval,  the  state  of  the  partides  wiU  in  like  manner 
be  represented  by  the  wave,  if  pushed  onward  through 
another  equal  space.  In  short,  the  whole  circumstances 
may  be  pictured  to  the  eye  by  two  waves  (of  displacement 


and  of  vdodty)  advancing  continuously  in  the  line  ahCm 

with  a  vdocity  Y  which  will  take  it  over  the  distance  ah  in 

T  06    0.06     AG     TT     ^ 

the  time —,V being  therefore-^ -^«-^  or  V-^. 

"p 

This  is  termed  the  vdodty  of  propagation  of  the  wbtb, 
and,  as  we  see,  is  equal  to  the  length  of  the  wave  divided 
by  the  time  of  a  complete  vibration  of  eadi  partide. 

If ,  as  is  usually  more  convenient,  we  express  T  in  tenna 
of  the  number  n  of  complete  vibrations  performed  in  a 

given  time,  say  in  the  unit  of  time,  we  shall  have  -^  *  **  • 
and  hence  V»«iX 

14.  There  is  one  very  important  distinction  between  the 
two  cases  of  longitudinal  and  of  transversal  vibrations  which 
now  claims  our  attention,  viz.,  that  whereas  vibrations  of 
the  latter  kind,  when  propagated  from  partide  to  particle 
in  an  elastic  m^um,  do  not  alter  the  relative  distances  of 
the  partides,  or,  in  other  words,  cause  no  diange  of  density 
throughout  the  medium;  longitudinal  vibrations,  on  the 
other  hand,  by  bringing  the  partides  nearer  to  or  further 
from  one  another  than  they  are  when  undisturbed,"  are 
necessarily  accompanied  by  alternate  condensations  and 
iterefactions. 

Thus,  in  fig.  2,  we  see  that  at  the  instant  to  whidi  thai 
fig.  refers,  the  displacements  of  the  particles  idmiediately 
adjoining  a  are  equal  and  in  the  same  direction;  henee  at 
that  moment  the  density  of  the  medium  at  a  is  equal  to 
that  of  the  undisturbed  medium.  The  same  applies  to  the 
points  hf  p,  Ssc,  in  which  the  displacements  are  at  their 
ynftTim^  and  the  vdodties  of  vibration  «>  0. 

At  any  point,  such  as  e,  between  a  and  A,  the  displace- 
ments of  the  two  ac^oining  partides  on  dther  side  are  both 
to  the  right,  but  that  o£  the  preceding  partide  is  now  the 
greater  of  the  two,  and  hence  the  density  of  the  medium 
throughout  oA  exceeds  the  undisturbed  density.  So  at 
any  point,  such  as/,  between  A  and  h,  the  same  result  holds 
good,  because  now  the  displacement  are  to  the  left,  but 
are  in  excess  on  the  right-side  of  the  point  /.  From  a 
to  A,  therefore,  the  medium  is  condensed. 

Fiom  A  to  B,  as  at  Jb,  the  disphicements  of  the  two 
partides  on  dther  side  are  both  to  the  left,  that  of  the  pre- 
ceding partide  being,  however,  the  greater.  The  medium,, 
therefore,  is  here  in  a  state  of  rarefaction.  And  in  like 
manner  it  may  be  show^that  there  is  rarefaction  from  B 
to  p;  so  that  tiie  medium  is  rarefied  from  A  to  />. 

At  A  the  condensation  is  a  maTimnm,  because  the  dis- 
placements on  the  two  ddes  of  that  point'^are  equal  and 
both  directed  towards  A.  At  B,  on  the  other  hand,  it  is 
the  rarefaction  which  is  a  maTimnm,  the  displacements  on 
the  right  and  left  of  that  point  being  again  equal/  but 
directed  outwards  from  B. 

It  -dearly  follows  from  all  this  that,  if  we  trace  a  curve 
of  which  any  ordinate  shall  be  proportional  to  the  differ- 
ence between  the  deputy  of  the  corresponding  point  of  the 
disturbed  medium  and  the  density  of  the  undisturbed 
medium-— ordinates  drawn  upwards  indicating  condensation, 
and  ordinates  drawn  downwards  rarefaction — ^that  curve 
will  cross  the  line  of  rest  of  the  partides  a  he.,,  id,  the 
same  points  as  does  the  curve  of  vdocities,  and  will  there- 
fore be  of  the  same  length  A,  and  will  also  rise  above  that 
line  and  dip  bdow  it  at  the  same  parts.  But  the  conneo- 
tion  between  the  tpave  of  condensation  and  rarefaction  and 
the  wave  of  vdodty,  u  still  more  intimate,  when  the 
extent  to  which  the  particles  are  displaced  is  very  small,  j^ 
u  always  the  case  in  acoustics.  For  it  may  be  diown  tiiaft 
then  the  degree  of  condensation  or  rarefaction  at  any  point 
of  the  medium  is  proportional  to  the  vdodty  of  vibration 
at  that  point     The  same  ordinates,  therefore,  will  repie- 
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a^Bl  tlie  degrees  of  eondenaatioxiy  wliich  represent  the 
tclocities,  or,  in  other  words,  the  wave  of  eondensstion  and 
rareCution  may  be  regarded  as  ooineidflnt  with  iha  rfHodty 
waTSk 

Past  H 

VdoeUy  cf  prcpaffotion  of  wn€8  of  lanffUudiiuh  didtu^bcmee 
through  any  eUuiie  ttedittm, 

15.  Sir  laaae  Newton  was  the  first  who  attempted  to  de- 
termine, on  theoretical  gronnds,  the  Telocity  of  sound  in 
air  and  other  fluids.  The  fonnnla  obtained  by  him  gives, 
howerer,  a  numerical  value,  as  regards  air,  falling  far  jshort 
of  the  result  derived  from  actual  experiment;  and  it  was 
not  till  long  afterwards,  when  Laplaoe  took  up  the  ques- 
tion, that  complete  coinddenoe  was  arrived  at  between 
theory  and  observation.  We  are  indebted  to  the  late  Pro- 
fessor Rankine,  of  Glasgow  {Pha,  Trant.  1870,  pi  277)^ 
for  a  veiy  simple  and  elegant  investigation  of  the  question, 
which  we  will  here  reproduce  in  an  abridged  f onn. 

Let  us  conceive  the  longitudinal  disturbance  to  be  pro- 
pagated through  a  medium  contained  in  a  straight  tube 
having  a  transverse  section  equal  to  unity,  but  of  indefinite 
length. 

Let  two  transverse  planes  A^  A,  (fig.  8)  be  eonceiTed 
as  moving  along  the  in- 
terior of  the  tube  in  the 
same  direction  and  with 
the  same  velocity  V  as  the 
disturbance-wave  itsell 


^P 


■^•^^ 
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Let  u^  n^  be  the  velocities  of  displacement  of  the  particles 
of  the  medium  at  A^  A,  respectively,  at  any  given  instant, 
estimated  in  the  same  direction  as  Y;  and  pip,  the  corre- 
sponding densities  of  the  medium. 

The  disturbances  under  consideration,  being  such  as 
preserve  a  permanent  type  throughout  their  propagation, 
it  follows  that  the  quantity  of  matter  bstween  A^  and  A, 
remains  constant  during  the  motion  of  these  planes,  or  that 
as  much  must  pass  into  the  intervening  space  through  one 
of  them  as  issues  from  it  through  the  ouer.  Now  at  A^ 
the  velocity  of  the  particles  relatively  to  A^  itself  is  V  -  n^ 
vufiords,  and  consequently  there  flows  into  the  space  A|  A, 
through  A^  a  mass  (V- n^)^  in  the  unit  of  time. 

Forming  a  similar  expression  as  regsrds  A^  putting  si  for 
the  invariable  mass  through  which  tiie  disturbance  is  pro- 
pagated in  the  unit  of  time,  and  considering  that  if  p  de- 
note the  density  of  the  undisturbed  medium,  01  is  evidently 
equal  to  Yp,  we  have— 

V-«»)ft-(V-t«^.-Vp-«s.        .    (1.) 
Now,  p^p^  being  the  pressures  at  A„  A,  lesitootively, 
and  therefore  p^  ^p^  the  force  generating  this  acceleration 
«,  -  «„  in  unit  of  time,  on  the  mas^  si  of  the  fn^mm^  \jiy  the 
second  law  of  motion, 

A-/»i-«(«t-«i)        •        .        .        (3.) 
Eliminating  «„  «,  from  these  equations,  and  putting  for 

— ,  — ,  -  the  symbols  s^,  Sj,  s  (whicht  therefore  denote  the 

volumes  of  the  unit  of  mass  of  the  disturbed  medium^  at 
A„  A„  end  of  the  undisturbed  medium),  we  get: 

«t.^Pi  andV«-s^  ?iZ^ 

Now,  if  (as  is  generally  the  esse  in  sound)  the  changes 
of  pressure  and  volume  occurring  during  the  disturUsnci  of 
the  medium  are  very  small,  we  may  assume  that  these 
changes  are  proportional  one  to  the  other.  Hence,  denot- 
ing the  ratio  which  any  increase  of  pressure  bears  to  the 
diminution  of  the  unit  of  volume  of  the  substance,  and 

*  8m  al«o  UszweU.  TKeorf  ^  Wmi^  p.  208, 


which  is  termed  the  eladieUy  of  the  substance,  by  «,  we 
shall  obtain  for  the  velocity  of  a  wave  at  longitodinAl  d»- 
plaoements,  supposed  small,  the  equation: 


V- 
orV 


:.;!} 


(I.) 


16.  Li  applying  this  formula  to  the  determinatioii  of 
the  velodty  of  sound  in  any  particular  medium,  it  is 
requisite,  as  was  shown  by  Laplace,  to  take  into  account 
the  thermio  effects  produced  by  the  oondensations  and 
rarefactions  which,  as  we  have  seen,  tske  place  in  the  sub- 
stance. Hie  heat  generated  during  the  sudden  oonipre^ 
sion,  not  being  conveyed  away,  raises  the  vslue  of  the 
elasticity  above  that  which  otherwise  it  would  have,  and 
which  was  assigned  to  it  by  Sir  Isaac  Newton. 

Thus,  in  a  perfed  gas,  it  is  demonstrable  by  the  prin- 
ciples of  TRxnKODTVAXics,  that  the  elasticity  «,  which,  in 
tlM  undisturbed  state  of  the  medium,  would  be  simply 
equal  to  the  pressure  p,  is  to  be  made  equal  to  yp,  where 
y  is  a  number  exceeding  unity  and  represents  the  ratio  of 
the  spedfio  heat  of  the  gas  under  oonstant  pressure  to  its 
specifio  heat  at  oonstant  volume. . 

Henoe,  as  air  and  most  other  gases  may  be  prsetioalfy 
regarded  as  perfect  gsses,  we  have  for  them: 

V-V5:-^/^        ...        (II) 

17.  From  this  the  following  inference  may  be  drawn  ^^ 
The  velocity  of  sound  in  a  given  gas  is  unaffected  by 
change  of  pressure  if  unattended  by  change  ^  temperature. 

For,  by  Boyle's  kw,  the  ratio  ^  is  constant  at  a  given 

temperature.    The  accuracy  of  this  inference  has  been  oon* 
finned  by  recent  experiments  of  B^gnaultb 

18.  To  ascertain  the  influence  of  change  of  temperatnia 
on  the  velocity  of  sound  in  a  gas,  we  remark  that,  by  Gay 
Lussao's  law,  the  pressurs  of  a  gas  at  different  tempera- 
tures varies  proportionally  both  to  its  density  p  and  to 
1  -i-af,  where  <  is  the  number  of  degrees  of  temperature 
above  freesing  point  of  water  (82**  Fahr.),  and  a  is  the  expan- 
sion of  unit  of  volume  of  the  gas  for  eveiy  degree  abova 
32*. 

If ,  therefore, />,/>y  ^  ^  denote  the  prassues  and  densitisa 
Gonesponding  to  tempemtures  32'' + f  and  32*,  we  have: 

and  hencc^  denoting  the  oorresponding  velocities  of  ioond 
by  V,  V^  we  get:       ^ 

whence,  a  being  always  a^^ny^maU  fnotioBy  is  obtained 
very  neariy: 

^^-l-hJ«andV.V,-J.tT^ 

Hie  velocity  increases,  therefore,  by  -V,  for  eveiy  d^ 

gree  of  rise  of  temperature  above  83*. 

19.  The  genersi  expression  for  Y given  in  (n.)inay  be 
put  in  a  different  form :  if  we  introduce  a  height  H  of  the 
gss,  regarded  as  having  the  same  density  p  throughout  and 
exerting  the  pressujfe  p^  then  jp^ffpR,  where  g  is  the 
aoDcleration  of  gravity,  and  there  results: 

'  V-V55H     '   .  '.  .        (HL) 

Now'  JffE  Of  a/^*y  ^^  ^^<>^  ^  which iroald 
be  acquired  by  a  body  f filing  «a  soeiio  from  a  hei^t  -r-  • 
Hence  V-U^y.  ? 
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If  y  were  equal  to  1,  Y-U^  which  is  the  result  obtained 
by  Newton,  and  would  indicate  that  the  Telocity  of  sound 
in  a  gas  equals  the  yelocity  of  a  body  falling  from  a  height 
equal  to  half  of  that  of  a  homogeneous  atmosphere  of  the 
gas. 

20.  In  common  dry  air  at  32**  Fahr.,  g  being  32*2  ft,  and 
the  mercurial  barometer  30  ins;  or  2*0  ft,  the  density  of 
air  is  to  that  of  mereuiy.as  1:  10,485*6;  hence  H- 
10,458-6  X  2-5  a -26,214  a 

Also  y  1-408 

Hence  V,-  Vl|408  x  38,2  x  26,214  - 1090  ft 
and,  by  §  18,  the  increase  of  yelocili^  for  each  degree  of  liw 

of  temperature  (a  being  -^  '^^^^  ^  -1110  ft 

I-  ft  very  nearly. 

21.  If  the  Talne  of  y  were  the  same  for  different  gaaaa^ 
it  is  obvious  &om  formula  Y  -      /y  ?  that^  at  a  given 

temperature,  the  velocities  of  soundin  those  gases  would  be  to 
each  other  inversely  as  the  square  roots  of  their  densities. 
Begnault  has  found  that  this  is  so  for  common  air,  carbonic 
add,  nitrous  oxide,  hydrogen  and  ammoniacal  gas  (though 
less  so  as  regards  the  two  last). 

22.  The  experimental  determination  of  the  velocity  of 
sound  in  air  has  been  carried  out  bvaacertoimng  accurately 
the  time  intervening  between  the  flash  and  report  of  a  gun 
as  observed  at  a  given  distance,  and  dividing  the  distimce 
by  the  time.  A  discussion  of  tne  many  experiments  con- 
ducted on  this  principle  in  various  countries  and  at  various 
periods,  by  Yau  Der  Kolk  (Xofid  <md  Edin.  PhSL  Mag., 
July  1865),  assigns  to  the  velocity  of  sound  in  dry  air  at 
32**  Fahr.,  1091  ft  8  in.  per  second,  with  a  probabls  error 
of  J^ 3-7  ft;  and  still  more  recently  (in  1671)  Mr  Stone, 
the  Astronomer  Boyal  at  the  Cape  of  Qood  Hope,  has 
found  1090*6  as  the  result  of  careful  experiments  by.him- 
self  there.  The  coincidence  of  these  numbers  with  that 
we  have  already  obtained  theoretically  suffidentiy  estab- 
luhea  the  general  aocuraqy  of  the  theory. 

23.  Still  it  cannot  be  overlooked  that  the  formula  for 
Y  is  founded  on  assumptions  which,  though  approximately, 
are  not  strictiy  correct  Thus,  the  air  is  not  a  perfect  gas, 
nor  is  the  variation  of  elastic  force,  caused  by  the  passage 
throu^  it  of  a  wave  of  disturbance  always  very  small  m 
comparison  with  the  elastic  force  of  the  undisturbed  air. 
Eainshaw  (1858)  first  drew  attention  to  these  points,  and 
came  to  the  condusion  that  the  vdodtr  of  sound  increases 
with  its  loudness,  that  is,  with  the  violence  of  the  disturb- 
ance. In  confirmation  of  this  statement,  he  appeals  to  a 
singular  fact,  vix.,  that,  during  experiments  made  by 
Obptain  Ftaiy,  in  the  North  Polar  B^^ions,  for  detennin- 
ing  the  vdodty  of  sound,  il  was  invariably  found  that  the 
report  of  the  dischaitte  of  cannon  was  heard,  at  a  disfauioe 
of  2^  mile%  perceptibly  earlier  than  the  sound  of  tiie  word 
firt,  which,  of  course,  preceded  the  discharge. 

As,  in  the  course  ot  propagation  in  unlunited  air,  there 
is  a  j^ual  decay  in  the  intensity  of  sound,  it  would  f d- 
low  that  the  vdodty  must  also  gradually  decrease  as  the 
sound  proceedi  onwards.  This  curious  inference  has  been 
verified  experimentally  by  Begnault,  who  found  the  vdodty 
cl  sound  to  have  decreased  by  2*2  ft  per  second  in  paming 
from  a  distance  of  4000  to  one  of  7500  feet 

24.  Among  other  interesting  results,  derived  by  the 
accurate  methods  adopted  by  Begnault,  but  which  want  of 
■pace  forbids  ua  to  describe,  may  be  mentioned  the  de- 
pendence of  the  vdodty  of  sound  on  its  pitdi,  lower  notes 
bemg^  mC. /Mv*.,  truamitted  at  a  more  r^nd  rate  than  higher 
onea.  Thus,  tiie  fundamental  note  of  a  trumpet  travels 
faster  than  its  faannoniesL 


plac 

(1). 


25.  The  vdodty  of  sound  in  liquids  and  adids  (the  dis* 
placements  being  longitudinal),  Wy  be  obtained  \fj  formula 
L),  nc^ecting  tile  thenric  effects  of  the  compresdons  and 
expandons  as  being  comparativdy  inoondderdble^  and  may 
be  put  in  other  forms : 

Thus,  if  we  denote  by  •  the  change  in  length  of  one  foot 
of  a  cdunm  of  the  substance  produced  by  its  own  weight 

19,  then  €  being  -i  -  or  ^ ,       Vave  -  -i-  and  hence: 
*^      ■       •  #     f 

v-y?-    •    •    .  (IV.) 

or,  replacing  -  (which  is  the  length  in  feet  of  a  column 

that  would  be  iocreaaed  1  foot  by  the  wdfiht  of  1  eufaae 
foot)by^ 

V-^ySr  .  (V.) 

which  diowa  that  fjA  velocity  la  that  due  to  a  fall  thioii^ 

¥• 

Or,  again,  in  the  case  of  a  liquid,  if  iy  denote  the  change 
of  volume,  which  would  ba  inoduced  by  an  increase  dt 
pressure  equal  to  one  atmosphere,  or  to  tliat  of  a  column 
H  si  the  liquid,  since  •  is  the  diange  of  vdume  due  to 

weight  of  a  cdumn  1  of  the  liquid,  and  *«  *  «-  y  and  - 
-J,  wage* 


v.^^^ 


(YL 


Ex,  1.  For  water,  — 

and  hence  Y 


20,000  vecy  neariy;  H-34  ft 

4680  feet 

This  number  coincides  very  dosdy  with  the  vahie  ob- 
tained, whether  by  direct  experiment,  as  by  Odladon  and 
Storm  on  the  Lake  of  Geneva  in  1826,  who  found  4708, 
or  by  indirect  means  which  assign  to  tiie  velocity  in  the 
water  of  the  Biver  Seine  at  59**  Fahr.  avdodty  of  4714  ft 


Bx,  2.  For  iron.  Let  the  weight  neceasaiy  to  double 
the  length  of  an  iron  bar  be  4260  millions  of  lbs.  on  the 
square  foot    Hien  alength/ willbeeocteiided  to/+I  by 

a  force  of -. on  the  sq.  ft    This,  therefore^ 

by  our  definition  of  l,  must  be  the  weight  of  a  cobio  foot 
of  the  iron.  AHsnming  the  dendty  of  iron  to  be  7*8,  and 
62*32  Iba.  as  the  wei^  of  a  cubic  fpot  of  water,  we  get 
7-8  X  62-32  or  486  lbs.  as  the  weight  of  an  equal  bulk  of 

_         4260  milliaiis     .^^       ,,    4260       _ 
iron.     Hence -z —486  and/--^    mflnoii% 


Whidi  give.  Y-  ^.^3^:2X4260^^^;— 


^   /^  X 1000-1000  ,^^r 

V    15 


or  Y- 17,000  feet  per  second  nearly. 

Ab  in  the  case  of  water  and  iron,  so,  in  ffeneral,  it  may 
be  stated  that  sound  travels  &ster  in  liquids  than  in  air, 

and  BtOl  faster  in  solids,  the  ratio  -  being  least  in  gases 

and  greatest  in  soUda. 

26.  Biot,  about  50  years  ago,  availed,  himsdf  of  the 
great  difference  in  the  vdodty  oi  the  propagation  of  sound 
through  metals  and  through  air,  to  determine  the  ratio  of 
the  one  vdodty  to  the  other.  A  bdl  placed  near  one  ex- 
tremity of  a  train  of  iron  pipes  fonning  a  joint  length  of 
upwards  of  3000-feet,  bdng  struck  at  Sie  same  instant  aa 
the  aame  extremity  of  the  pipe,  a  penon  placed  at  tha 
odber  extremity  heard  first  uie  sound  of  the  blow  on  tha 
pipe,  ooQveysdthxou^  the  iron,  and  then,  after  an  interfal 
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of  tune,  wliicli  was  noted  as  accurately  as  possible,  tlie 
sound  of  the  bell  transmitted  through  the  air.  The 
result  was  a  ▼elocity  for  the  iron  of  10*5  times  that  in  air. 
Similar  experiments  on  iron  telegraph  wire,  made  more 
recently  near  Paris  by  Wertheim  and  Brequet,  hare  led  to 
an  almost  identical  number.  Unfortunately,  owing  to 
the  metal  in  those  experiments  not  forming  a  continuous 
whole,  and  to  other  causes,  the  results  obtained,  which  fall 
short  of  those  otherwise  found,  cannot  be  accepted  as  correct. 
Other  means  therefore,  of  an  indirect  character,  to  which 
we  will  refer  hereafter,  have  been  resorted  to  ifor  deter- 
mining the  Telocity  of  sound  in  solids.  Thus  Wertheim, 
from  the  pitch  of  the  lowest  not€8  produced  by  longitudinal 
friction  of  wires  or  rods,  has  been  led  to  assign  to  that 
velocity  values  ranging,  in  different  metals,  from  16,822 
feet  for  iron,  to  4030  for  lead,  at  temperature  68**  Fahr., 
and  which  agree  most  remarkably  with  those  calculated  by 

means  of  tlie  formula  ^""^ /~«    He  points  out,  however, 

ihi  these  values  refer  only  to  solids  whose  cross  dimensions 
are  small  in  comparison  with  their  length,  and  that  in  order 
to  obtain  the  velocity  of  sound  in  an  unlimited  solid  mass, 
it  is  requisite  to  multiply  the  value  as  above  found  by 
^}  or  f  nearly.  For  while,  in  a  solid  bar,  the  extensions 
aod  contractions  due  to  any  disturbance  take  place  laterally 
as  well  as  longitudinally ;  in  an  extended  solid,  they  can 
only  occur  in  the  latter  direction,-  thus  increasing  the 
Talue  of  e. 

27.  To  complete  the  discussion  of  the  velocity  of  the 
propagation  of  sound,  we  have  still  to  consider  the  case  of 
transversal  vibrations,  such  as  are  executed  by  the  points 
of  a  stretched  wire  or  cord  when  drawn  out  of  its  position 
cf  rest  by  a  blow,  or  by  the  friction  of  a  violin-bow. 


Let  ox  (fig.  4)  be  the  position  of  the  string  when  undis- 
turbed, mnp  when  displaced.  We  will  suppose  the  amount 
f^i  displacement  to  be  very  small,  so  that  we  may  regard 
the  distance  between  any  two  given  points  of  it  as  remain- 
ing the  same,  and  also  that  the  tension  P  of  the  string 
is  not  changed  in  its  amount,  but  only  in  its  direction, 
which  is  that  of  the  string. 

Take  any  origin  o  in  ox,  and  a6  »  &<; »  &p  (a  very  small 
quaotxty),  Uien  the  perpendiculars  am,  bn,  ep,  are  the  dis- 
placements of  abc.  Let  k,  Ihe  the  middle  points  of  mn, 
«p;  then  Jd  (which  s"mn  or  ab  very  nearly)  may  be  re- 
garded as  a  very  small  part  of  the  string  acted  on  by  two 
forces  each  «  P,  and  acting  at  n  in  the  directions  np,  nm. 
These  give  a  component  parallel  to  ae,  which  on  our  sup- 
position is  negligible,  and  another  F  along  nb,  such  that 

F-P(sin^-8in^-P.  f^l^-^^URt^^fi^r 

Kow  if  c  e  a  length  of  string  of  weight  equal  to  P,  and 
the  string  be  supposed  of  uniform  thickness  and  density. 

Hie  weight  of  K^^.l/- -.  &r,  and  the  maos  m  of  iU- 
Hence  the  tcceleration  /in  direction  nh  is — 


If  we  denote  ma  by  y,  oa  by  r,  and  the  time  by  t,  \tz 
shall  readily  see  that  this  equation  becomes  ultimately^ 

which  is  satisfied  by  putting 

y-^(«+  J^.  «)  +  ^(x-  Jgc,t) 

where  ^  and  ^  indicate  any  functions. 

Now  we  know  that  if  for  a  given  value  of  f, « t«  in- 
creased by  the  length  X  of  the  wave,  the  value  of  y  remains 
unchanged;  hence, 

♦  («+  Jlc,  t)  +  drc.  -  ^  (j:  +  X-|-  JyZ  t)  &c 

But  this  condition  is  equally  satisfied  for  a  given  vaine  of 

X,  by  increasing    J  ye,  t,  by  A,  i.e,,  increasing  i  by  ">-  • 

This  therefore  must  *  T  (the  time  of  a  complete  vibration 
of  any  point  of  the  string).     But  V-=.     Hence, 

V-^/^ (VII.) 

is  the  expression  for  the  velocity  of  sound  when  due  to 
very  small  transversal  vibrations  of  a  thin  wire  or  chord, 
which  velocity  is  consequently  the  same  as  would  be 
acquired  by  a  body  falling  through  a  height  equal  to  one 
half  of  a  length  of  the  chord  such  as  to  have  a  weight 
equal  to  the  tension. 

The  above  may  also  be  put  in  the  form^ 


'-x/f- 


where  P  is  the  tension,  and  w  the  weight  of  the  nnit  of 
length  of  the  chord. 

28.  It  appears  then  that  while  sound  is  propagated  by 
longitudinal  vibrations  through  a  given  substance  with  the 
same  velocity  under  all  circumstances,  the  rate  of  its  trans- 
mission by  transversal  vibrations  through  the  same  sub- 
stance depends  on  the  tension  and  on  the  thickness.  The 
former  velocity  bears  to  the  latter  the  ratio  of  »/l:  t/c, 
(where  /  is  the  length  of  the  substance,  which  would  be 
lengthened  one  foot  by  the  weight  of  one  foot,  if  we  take 

the  foot  as  our  unit)  or  of     /-  :  1,  that  is,  of  the  square 

root  of  the  length  which  would  be  extended  one  foot  by 
the  weight  of  e  feet,  or  by  the  tension,  to  1.  This,  for 
ordinary  tensions,  results  in  the  velocity  for  longitudinal 
vibrations  being  very  much  in  excess  of  that  for  transversal 
vibrations. 

29.  It  is  a  well  known  fact  that,  in  all  but  very  excep- 
tional cases,  the  loudness  of  any  sound  is  less  as  the  dis- 
tance increases  between  the  source  of  sound  and  the  ear. 
The  law  according  to  which  this  decay  takes  place  is  the 
same  as  obtains  in  other  natural  phenomena,  viz.,  that  in 
an  unlinuted  and  uniform  medium  the  loudness  or  intensity 
of  the  sound  proceeding  from  a  very  small  sounding  body 
(strictly  speaking,  &i:  point)  varies  inversely  as  the  square 
of  the  distance.  This  follows  from  considering  that  the 
ear  AC  receives  only  the  conical  portion  OAO  of  the  whole 
volume  of  sound  emanating  from  0,  and  that  in  order  that 
an  ear  BD,  placed  at  a 
greater  distance  from  O, 
may  admit  the  same 
quantity,  its  area  must  be 
to  that  of  AC :  as  0B>  : 
0A«.  But  if  A' «  AC 
be  situated  at  same  dis- 
tance as  BD,  the  amount  of  sound  received  by  it  and  by 
BD  (and  therefore  by  AC)  will  be  as  the  area  of  A^  or 
AC  to  that  of  BD.     Hence,  the  intensities  of  the  sound  w 

I.   —   14 
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heard  by  the  same  ear  at  the  distances  OA  and  OB  are  to 
each  other  as  OB^  to  0A> 

30.  In  order  to  verify  the  obove  law  when  the  atmo- 
sphere forms  the  intervening  medium,  it  would  be  necessary 
to  test  it  at  a  considerable  elevation  above  the  earth's 
surface,  the  ear  and  the  source  of  sound  being  se}iaratcd 
by  air  of  cgnstant  density.  As  the  density  of  the  air 
diminishes,  we  should  then  find  that  the  loudness  of  the 
sound  at  a  given  distance  would  decrease,  as  is  the  case  in 
the  air-pump  experiment  previously  described.  This  arises 
from  the  decrease  of  the  quantity  of  matter  impinging  on 
the  ear,  and  the  consequent  diminution  of  its  via-viva. 
The  decay  of  sound  due  to  this  cause  is  observable  in  the 
rarefied  air  of  high  mountainous  regions.  De  Saussure,  the 
celebrated  Alpine  traveller,  mentions  that  the  report  of  a 
pistol  at  a  great  elevation  appeared  no  louder  than  would 
a  small  cradcer  at  a  lower  level 

But  it  is  to  be  remarked  that,  according  to  Poisson, 
when  air-strata  of  different  densities  are  interposed  between 
the  source  of  sound  and  the  ear  placed  at  a  given  distance, 
the  intensity  depends  only  on  the  density  of  the  air  at  the 
source  itself;  whence  it  follows  that  sounds  proceeding 
from  the  surface  of  the  earth  may  be  heard  at  equal  dis- 
tances as  distinctly  by  a  person  in  a  floating  balloon  as  by 
one  situated  on  the  surface  itself;  whereas  any  noise  origi- 
nating in  the  balloon  would  be  heard  at  the  surface  as 
faintly  as  if  the  ear  were  placed  in  the  rarefied  air  on  a 
level  with  the  balloon.  This  was  exemplified  during  a 
balloon  ascent  by  Glaisher  and  Ck)xwell,  who,  when  at  an 
elevation  of  20,000  feet,  heard  with  great  distinctness  the 
whistle  of  a  locomotive  passing  beneath  them. 

PaetIIL 
JKeflexion  and  Refraction  of  Sound, 

31. 'When  a  wave  of  sound  travelling  through  one 
medium  meets  a  second  medium  of  a  different  kind,  the 
vibrations  of  its  own  particles  are  oonmiunicated  to  the 
particles  of  the  new  medium,  so  that  a  wave  is  excited  in 
the  latter,  and  is  propagated  through  it  with  a  velocity  de- 
]>endent  on  the  density  and  elasticity  of  the  second  medium, 
and  therefore  differing  in  general  from  the  previous  velocity. 
The  direction,  too,  in  which  the  new  wave  travels  is  dif- 
ferent from  the  previous  one.  This  change  of  direction  ia 
termed  re/ractioiiy  and  takee  place  acoonUng  to  the  same 
laws  as  does  the  refraction  of  light,  viz.,  (1.)  The  new 
direction  or  refracted  ray  lies  aJways  in  the  plane  of 
incidence^  or  plane  which  contains  the  incident  ray  (tLe., 
the  direction  of  the  vrave  in  the  first  medium),  and  the 
normal  to  the  surface  separating  the  two  media,  at  the 
point  in  which  the  incident  ray  meets  it;  (2.)  The  tine  of 
the  angle  between  the  normal  and  the  incident  ray  bears  to 
the  sine  of  the  angle  between  the  normal  aAd  the  refracted 
ray,  a  ratio  which  is  constant  for  the  same  pair  of  media. 

For  a  theoretical  demonstration  of  these  laws,  we  must 
refer  to  the  art  Optics,  where  it  wiU  be  shown  that  the 
ratio  involved  in  the  second  law  is  alvrays  equal  to  the 
ratio  of  the  velocity  of  the  wave  in  the  first  medium  to  the 
velocity  in  the  second ;  in  other  words,  the  nnef  of  the 
angles  in  question  are  directly  proportional  to  the  velodties. 

32.  Hence  sonorous  rays,  in  passing  from  one  medium 
into  another,  are  bent  in  towards  the 
normal,  or  the  reverse,  according  as  the 
velocity  of  propagation  in  tke  former 
exceeds  or  falls  short  of  that  in  the  latter. 
Thus,  for  iubtance,  sound  is  refracted 
touHxrdt  the  perpendicular  when  passing        y^ 
into  air  from  water,  or  into  carbonic  acid     ^ 
gas  from  air;  the  converse  is  the  case  when 
the  passage  takes  place  the  opposite  way. 

33.  It  further  follows,  as  in  the  analogous  case  of  light, 


Fig. «. 


that  there  is  a  certain  angle  termed  the  limiting  angle, 
whose  4WM  is  found  by  dividing  the  leas  by  the  greater 
velocity,  such  that  all  rays  of  sound  meeting  the  sorfaos 
separating  two  different  bodies  will  not  pass  uuwartl, 
but  suffer  total  reflexion  back  into  the  first  body,  if 
the  velocity  in  that  body  is  less  than  that  in  the  other 
body,  and  if  the  angle  of  incidence  exceeds  the  limiting 
angle. 

The  velocities  in  air  and  water  being  respectively  109O 
r.nd  4700  feet,  the  limiting  angle  for  £ese  media  may  be 
easily  shown  to  be  slightly  above  15|^  Hence,  rays  of 
sound  proceeding  from  a  distant  source,  and  therefore 
nearly  parallel  to  each  other,  and  to  PO  (fig.  6),  the  angle 
POM  being  greater  than  15  J°,  will  not  pass  into  the  water 
at  all,  but  suffer  total  reflexion.  Under  such  circumstances, 
the  report  of  a  gun,  however  powerful,  would  be  inaudible 
by  an  ear  placed  in  the  water. 

34.  As  light  is  concentrated  into  a  focus  by  a  convex 
glass  lens  (for  which  the  velocity  of  light  is  less  than  for . 
the  air),  so  sound  ought  to  be  made  to  converge  by  passing 
through  a  convex  lens  formed  of  carbonic  acid  gas.  Ou 
the  other  hand,  to  produce  convergence  with  water  or 
hydrogen  gas,  in  both  which  the  velocity  of  sound  exceeds 
its  rate  in  air,  the  lens  ought  to  be  concave.  These  results 
have  been  confirmed  experimentally  by  Sondhaus  and 
Hajech,  who  also  succeeded  in  verifying  the  law  of  the 
equality  of  the  index  of  refraction  to  the  ratio  of  the 
velocities  of  sound. 

35.  When  a  wave  of  sound  falls  on  a  surface  separating 
two  media,  in  addition  to  the  refracted  wave  transmitted 
into  the  new  medium,  which  we  have  just  been  consider- 
ing, there  is  also  a  fresh  wave  formed  in  the  new  medium, 
and  travelling  in  it  in  a  different  direction,  but,  of  ooorse, 
with  the  same  velocity.  This  reflected  wave  is  subject  to 
the  same  laws  as  regulate  the  reflexion  of  light,  viz.,  (1.) 
the  coincidence  of  the  planes  of  incidence  and  of  reflexion, 
end  (2.)  the  equality  of  the  angles  of  incidence  and 
reflexion,  that  is,  of  the  angles  made  by  the  incident  and 
reflected  rays  with  the  normal 

36.  As  in  an  ellipse  (fig..  7),  the  normal  PG  at  any  point 
bisects  the  angle  SPH  (S,  H 
being  the  foci),  rajrs  of  sound 
diverging  from  S,  and  falling  on 
the  spheroidal  surface  formed  by 
the  revolution  of  the  ellipse  about 
the  longest  diameter  AB,  will  be 
reflected  to  H.  Also,  since  SP 
-H  PH  ia  always  —  AB,  the  times  in  which  the  different  rays 
wiU  reach  H  wOl  all  be  equal  to  each  other,  and  henoe  a 
crash  at  S  wiU  be  heoid  as  a  crash  at  H. 

37.  At  any  point  P  of  a  parabola  (fig.  8)  of  which  S  is 
the' focus,  and  AX  the  axis,  the  nonnual  PG  bisects  the 
angle  SPX,  PX  being 
drawn  parallel  to  AX. 

Hence  rays  of  sound 
diverging  from  S,  and 
falling  on  the  paraboloid 
formed  by  the  revolution 
of  the  parabola  about  its 
axis,  will  all  be  reflected 
in  directions  parallel  to 
the  axis.  And  vice  veraa 
rays  of  sound  XP,  XQ,  ^  *• 

&C.,  from  a  very  distant  source,  and  parallel  to  the  axis  oC 
a  paraboloid,  will  be  reflected  into  the  foooa.  Con 
sequently,  if  two  refiecting  paraboloids  be  phioed  at  a 
considerable  distance  from  and  opposite  to  each  other, 
with  their  axis  coincident  in  direction  (fig.  9),  the  tick  of 
a  watch  placed  at  the  focus  S  of  one  wiU  be  heazd  dis 
tinctly  by  an  ear  at  S'.  the  focus  of  the  other. 
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38.  Ab  a  Inminoas  object  maj  giTs  a  saecewion  of 
images  when  placed  between  two  or  more  reflecting  but- 
faoea,  bo  also  in  like  drciun- 
stances  may  a  soond  suffer 
repetition. 

To  theae  principles  are 
easilj  traceable  all  the  pecu- 
liarities of  echoes.  A  wall 
or  steep  cliff  may  thns  send 
back,  somewhat  reduced  in 
intensity,  a  shout^  the  report  ^    g 

of  a  pistol,   &c      The  time 

vhich  elapses  between  the  sound  and  its  echo  may  be 
ruily  deduced  from  the  known  velocity  of  sound  in  air, 
if  the  distance  of  the  wall  be  given.  Thus,  for  a  distance 
of  37  yards,  the  interval  will  be  found  by  dividing  the 
•louble  of  that  or  74  yards  by  370  yards,  the  velocity  of 
cound  at  50*  Fahr.,  to  amount  to  }  of  a  second.  Hence,  if 
we  assume  that  the  rate  at  which  syllables  can  be  distinctly 
uttered  is  five  per  second,  the  wall  must  be  at  a  distance 
exceeding  37  yards  to  allow  of  the  echo  of  a  word  of  one 
BjllaUe  reachiug  the  ear  after  the  word  has  been  uttered, 
74  yards  fcr  a  word  of  tuo  syllables,  and  so  on. 

If  the  reflecting  surface  consists  of  one  or  more  walls, 
cliffs,  kc,  forming  together  a  near  approach  in  shape  to 
t  bat  of  a  prolate  spheroid  or  of  a  double  parabolic  surface, 
then  two  ]>ointa  may  be  found,  at  one  of  which  if  a  source 
of  sound  be  placed,  there  will  be  produced,  by  conver- 
gence, a  distinct  echo  at  the  other.  As  examples  of  this 
loay  be  mentioned  the  whispering  gallery  in  St  Paul's, 
liondon,  and  the  still  more  remarkable  case  of  the 
Cathedral  of  Qirgenti  in  Sicily  mentioned  by  Sir  John 
UerscheL 

39.  On  similar  principles  of  repeated  reflexion  may  be 
explained  the  well-known  fact  that  sounds  may  be  con- 
vened to  great  distances  with  remarka*bly  slight  loss  of 
intensity,  on  a  level  piece  of  ground  or  smooth  sheet  of 
iK-atcr  or  ice,  and  still  more  so  in  pipes,  chimneys,  tunnels, 
kc  Thus,  in  one  of  Captain  Parry's  Polar  expedi- 
tions, a  conversation  was  on  one  occasion  carried  on, 
at  a  distance  of  1}  mile,  between  two  individuals  sepa- 
rated by  a  frozen  sheet  of  water.  M.  Biot  heard  distinctly 
from  one  end  of  the  train  of  pipes  }  of  a  mile  long, 
previously  referred  to,  a  low  whisper  proceeding  f]»m 
the  opposite  end. 

Practical  illustrations  are  afforded  by  the  system  of 
eommanication  by  means  of  tubing  now  so  extensively 
adopted  in  public  and  private  buildings,  and  by  the  tpeah- 
%»g  trumpet  and  the  tar  trumpet. 

40.  The  prolonged  roll  of  thunder,  with  its  manifold 
varieties,  is  partly  to  be  ascribed  to  reflexion  by  moun- 
t4ins,  clouds,  kc ;  but  is  mainly  accounted  for  on  a  diffe- 
rent acoustic  princi])le,  viz.,  the  comparatively  low  rate  of 
transmission  of  sound  through  air,  as  was  first  shown 
by  Dr  Huoke  at  the  close  of  the  17th  century.  The  ex- 
pLi nation  will  be  more  easily  understood  by  adverting 
to  the  ca<ui  of  a  volley  fired  by  a  long  line  of  troops.  A 
jierson  situated  at  a  point  in  that  une  produced,  will  first 
it  is  evident  hear  the  report  of  the  nearest  musket,  fol- 
lowed by  tliat  of  the  one  following,  and  so  down  to  the 
last  one  in  the  line,  which  will  close  the  prolonged  roll 
thns  reaching  his  ear;  and  as  each  single  report  will  appear 
to  him  less  intense  according  as  it  proceeds  from  a  greater 
distance,  the  roll  of  musketry  thus  heard  will  be  one  of 
gradually  decreasing  loudness.  But  if  he  were  to  place 
himself  at  a  relatively  great  distance  right  opposite  to 
the  centre  of  the  line,  the  separate  reports  from  each  of 
the  two  wings  would  reach  him  nearly  at  the  same  moment, 
and  hence  Uie  sound  of  the  volley  would  now  approach 
more  nearly  to  that  of  a  single  loud  crash.     If  the  line  of 


soldiers  formed  an  are  of  a  circle  having  Hs  centre  in  his 
position,  then  the  distances  gone  over  by  the  separata 
reports  being  equal,  they  would  reach  his  ear  at  the  sama 
absolute  instant  of  time,  spd  with  exactly  equal  intensi- 
ties; and  the  effect  produced  would  be  strictly  the  same 
as  that  of  a  single  explosion,  equal  in  violence  to  the  sum 
of  rll  the  separate  discharges,  occurring  at  the  same  dis- 
tance. It  is  easy  to  see  that,  by  vaiying  the  form  of  the 
line  of  troops  and  the  position  of  the  observer,  tl)e  sonorous 
effect  wiU  be  diversified  to  any  extent  desired.  If  then 
we  keep  in  view  the  great  diversity  of  form  exhibited  by 
lightningiflashcs,  which  may  be  regarded  as  being  lines,  at 
the  points  of  which  are  generated  explosions  at  the  same 
instant  of  time,  and  the  variety  of  distance  and  relative 
position  at  which  the  observer  may  be  placed,  we  shall 
feel  no  difficulty  in  accounting  for  all  those  acoustic  pheuo* 
mena  of  thunder  to  which  Hooke's  theory  is  applicable. 

Pakt  IV. 
The  Princtpiei  of  Mutieal  Harmony, 

i\,  A.  few  'v^ords  on  the  subject  of  mtfgieal  hmrmonx 
must  be  introduced  here  for  the  immediate  purposes  of 
this  article,  further  details  being  reserved  for  the  special 
article  on  that  subject. 

Sounds  in  general  exhibit  three  different  qualities,  so 
far  as  their  effect  on  the  ear  is  concerned,  vie,  loudnen^ 
pitch,  and  timbre. 

Loudness  depends,  ccet,  par.,  on  the  violence  with  which 
the  vibrating  portion/ of  the  ear  are  excited;  and  there- 
fore on  the  extent  or  amplitude  of  the  vibrations  of  the 
body  whence  the  sound  proceeds.  Hence,  after  a  bell  has 
been  struck,  its  effect  on  the  ear  gradually  diminishes  as 
its  vibration  becomes  less  and  less  extensive.  By  the 
theory  of  vibrations,  loudness  or  intensity  is  measured  by 
the  vis-viva  of  the  vibrating  particles,  and  is  consequently 
proportional  to  the  square  of  their  maximum  velocity  or 
to  the  square  of  their  maximum  displacement.  Helm- 
holtz,  however,  in  his  remarkable  work  on  the  perception 
of  tone,  observes  that  notes  differing  in  pitch  differ  also  in 
loudness,  where  th^r  ifis  viva  is  the  same,  the  higher  note 
always  exhibiting  the  greater  intensity. 

42.  Difference  of  pitch  is  that  which  finds  expression  in 
the  common  terms  ap})lied  to  notes :  Acute,  thrill,  hi^h, 
sharp,  grave,  deep,  low,  flat.  We  will  point  out  presently  in 
what  maimer  it  is  established  that  this  quality  of  sound  de- 
pends on  the  rapidity  of  vibration  of  the  particles  of  air  in 
contact  with  the  external  parts  of  the  ear.  The  pitch  of 
a  note  is  higher  in  proportion  to  the  number  of  vibrations 
of  the  air  corresponding  to  it,  in  a  given  time,  such  as  one 

second.     If  n  denote  tlus  number,  then,  by  §  1 3,  n  *  — , 

and  hence,  Y  being  constant^  the  pitch  is  higher  the  lcc« 
the  length  X  of  the  wave. 

43.  Timbre,  or,  as  it  is  termed  by  German  authors, 
Jdang-farhe,  rendered  by  Tyndall  into  danff-colour  or  clang- 
tint,  but  for  which  we  would  substitute  the  expression  acotutid 
colour,  denotes  that  peculiarity  of  impression  produced  on 
the  ear  by  sounds  otherwise,  in  pitch,  loudness,  &o.,  alike, 
whereby  they  are  recognisable  as  different  from  each  other. 
Thus  human  voices  are  readily  interdistinguishable ;  so 
are  notes  of  the  same  pitch  and  intensity,  produced  by 
different  instruments.  The  question  whence  arises  this  dis- 
tinction must  be  deferred  for  the  present. 

44.  Besides  the  three  qualities  above  mentioned,  there 
exists  another  point  in  which  sounds  may  be  distinguished 
among  each  other,  and  which,  though  perhaps  reducible  to 
difference  of  timbre,  requires  some  special  remarks,  viz., 
that  by  which  sounds  are  characterised,  either  as  noises  or 
as  musical  notes.     A  musical  note  is  the  result  of  regular. 
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peiiodio  vibratioiis  of  the  aii^particles  acting  on  the  ear, 
and  therefore  also  of  the  body  whence  they  proceed,  each 
particle  passing  through  the  same  phase  at  stated  intervals 
uf  time.  On  the  other  hand,  the  motion  to  which  noise  is 
due  is  irregular  and  flitting,  alternately  fast  and  slow, 
and  creating  in  the  mind  a  bewildering  and  confusing 
effect  of  a  more  or  less  unpleasant  character.  Noise  may 
also  be  produced  by  combining  in  an  arbitrary  manner 
seyeral  musical  notes,  as  when  one  leans  with  the  fore-arm 
against  the  keys  of  a  piano.  In  fact,  the  composition  of 
regular  periodic  motions,  thus  effected,  is  equivalent  to  an 
irregular  motion. 

""  45.  We  now  proceed  to  state  the  laws  of  musical  har- 
mony, and  to  describe  certain  instruments  by  means  of 
which  they  admit  of  being  experimentally  established. 
The  chief  of  these  laws  are  as  follow : — 

(1.)  The  notes  employed  in  music  always  correspond 
to  certain  definite  and  invariable  ratios  between  the  num- 
bers of  vibrations  performed  in  a  given  time  by  the  air 
when  conveying  these  notes  to  the  ear,  and  these  ratios 
are  of  a  very  simple  kind,  being  restricted  to  the  various 
permutations  of  the  first  four  prime  numbers  1,  2,  3,  6, 
and  their  powers. 

(2.)  Two  notes  are  in  unison  whose  corresponding  vibra- 
tions are  executed  exactly  at  the  same  rate,  or  for  which 

(denoting  by  n,  n^  the  numbers  per  seoond)  -*  -  1.    This 

xatio  or  interval  (as  it  is  termed)  is  the  simplest  jiOBsible. 

(8w)  The  next  interval  is  that  in  which  ^  -  2,  and  is 
termed  the  octave. 

(4.)  The  interval  !^  «  3  is  termed  the  ttsdfth,  and  if 

we  reduce  the  higher  note  of  the  pair  by  an  8"^,  i,e.,  divide 

its  number  of  vibrations  by  2,  we  obtain  the  iaterval 

lu       3 

-^  -  -,  designated  as  the  iaterval  of  ih»Jifth, 

(6.)  The  interval  -^  -■  6  has  no  particular  name  at- 
tached to  it,  but  if  we  lower  the  higher  note  by  two 
B^ix  divide  14  by  4,  we  get  the  interval  -*"2»  ^^'^ 

interval  of  the  mcffor  third. 
6 
'3 

(7.)  The  interval  ^  -  *-^  -  ?  is  tenned  the 

third. 

fi«       2  X  2      4 
(8.)  The  interval  -^  -  -—  -  5  »  termed  the/ovrfA. 

0  8      8 

(9.)  The  interval  r  which,  being  "■  5  ^  «»  may  be  re- 
garded as  formed  by  taking  in  the  first  place  a  note  one- 
fifth  higher  than  the  key-note  or  fundamental,  ie.,  higher 

than  the  latter  by  the  interval  -,  thetfce    ascending    by 

3      3 

another  fifth,  which  gives  ^  «  x  -  and  lowering  this  by 

Q 

an  octave,  which  results  in  - ,  which  is  called  the  eecond. 

o 
1ft        21       ft 

(10.)  The  interval  T*  ^^  o  ^  2  ^^7  ^  regarded  as  the 

migor  thirdj  f-:)  ^  ^^  ^^  (i)*'^^  ^  called  the  interval 

of  the  seventh. 

46.  If  the  key-note  or  fundamental  be  denoted  by  C, 
and  the  notes,  whose  intervals  above  C  are  those  just 
enumerated,  by  D,  £^  F,  G,  A,  B,  C,  we  form  what  ii 


n,      L 
(6.)  The  interval  -^  »  -  is  termed  the  SKybr  eixth. 


known  in  mnsio  as  the  natural  or  diatonic  scale,  in  which 
therefore  the  intervab  reckoned  from  C  are  successivolj 

9   6    4    3    6    16 

8'  4'  3'  2'  3'    8»      * 

and  therefore  the  intervals  between  each  note  and  the 
one  following  are 

9    10    16    9    10    9    16 

8'    9'  16'  8'    9'  tf  16* 

Of  these  last  intervals  the  flrst,  fourth,  and  sixth  are 

9 
each  «  ~,  which  is  tenned  a  mqfor  tone.    The  second  and 

Jifth  are  each  -  — ,  which  is  a  ratio  slightly  less  than 
the  former,  and  hence  is  called  a  minor  tone.    The  third 

18 

and  seventh  are  each  *  t]:>  to  which  is  given  the  name  af 

semi4one» 

By  interposing  an  additional  note  between  each  pair  of 
notes  whose  interval  is  a  major  or  a  minor  tone,  the  result- 
ing series  of  notes  may  be  made  to  exhibit  a  nearer  ap- 
proach to  equality  in  tiie  intervals  successively  separating 
them,  which  will  be  very  nearly  semirtones.  This  sequence 
of  twelve  notes  forms  the  chromatic  scale.  The  note  inter- 
posed between  C  and  D  is  either  C  sharp  (C|)  or  D  flat 
(Db),  aooording  as  it  is  formed  by  raising  C  a  eemi-tone  or 
lowering  D  by  the  same  amount 

47.  Various  kinds  of  apparatus  have  been  contrived  with 
a  view  of  confirming  experimentally  the  truth  of  the  laws 
of  musical  harmony  as  above  stated. 

Savarf  8  toothed  wheel  apparatus  oonsiBts  of  a  brass 
wheel,  whose  edge  is  divided  into  a  number  of  equal  pro- 
jecting teeth  distributed  uniformly  over  the  circumference, 
and  which  is  capable  of  rapid  rotation  about  an  axis  per- 
pendicular to  its  plane  and  passing  through  its  centre,  by 
means  of  a  series  of  multiplying  wheels,  ^e  last  of  wldch 
is  turned  round  by  the  hand.  The  toothed  wheel  being 
set  in  motion,  the  edge  of  a  card  or  of  a  funnel-shaped 
piece  of  common  note  paper  is  held  against  the  teeth, 
when  a  note  will  be  heard  arising  from  the  rapidly  suc- 
ceeding displacementB  of  the  air  in  its  vicinity.  The  pitch 
of  this  note  wiU,  agreeably  to  the  theory,  rise  as  the  rate 
of  rotation  increases,  and  becomes  steady  when  that  rota- 
tion is  xiaintained  uniform.  It  may  thus  be  brought  into 
unison  with  any  sound  of  which  it  may  be  required  to 
determine  the  corresponding  number  of  vibrations  per 
second,  as  for  instance  the  note  A„  three  8^  higher  than 
the  A  which  is  indicated  musically  by  a  small  cirde  placed 
between  the  seoond  and  third  Imes  of  the  G  clef,  which 
A  is  the  note  of  the  tuning-fork  usually  employed  for 
regulating  concert-pitch.  A«  may  be  given  by  a  piana 
Now,  suppose  that  the  note  produced  with  Savarf  s  appa- 
ratus is  in  unison  with  As,  when  the  experimenter  turns 
round  the  first  wheel  at  the  rate  of  60  turns  per  minute  or 
one  per  second,  and  that  the  circumferences  of  the  various 
multiplying  wheels  are  such  that  the  rate  of  revolution  of 
the  toothed  whed  is  thereby  increased  44  times,  then  the 
latter  wheel  will  perform  44  revolutions  in  a  second,  and 
hence,  if  the  number  of  its  teeth  be  80,  the  number  of 
taps  imparted  to  the  card  every  second  will  amount  to 
44  X  80  or  3620.  This,  therefore,  is  the  number  of  vibra- 
tions corresponding  to  the  note  Aj.  If  we  divide  this  by 
2'  or  8,  we  obtain  440  as  the  number  of  vibrations  answer- 
ing to  the  note  A.  This,  however,  tacitly  assumes  that 
the  bands  by  which  motion  is  transmitted  from  wheel  to 
wheel  do  not  slip  during  the  experiment  If ,  as  is  always 
more  or  lees  the  case,  ^pping  occurs,  a  different  mode  for 
determining  the  rate  at  whidSi  the  toothed  wheel  revolves, 
such  as  is  employed  in  the  syren  of  De  la  Tour  (vide  below)^ 
must  be  adopted. 
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If,  for  the  single  toothed  wheel,  be  substitated  a  Bet 
of  four  with  a  oommon  ads,  in  which  the  teeth  are  in 
the  ratioB  4:5:6:8,  and  if  the  card  be  rapidly  passed 
along  their  edges,  we  shall  hear  distinctly  produced  the 
fundamental  chord  C,  £,  G,  Cj  and  shall  thus  satisfy  our- 
selves that  the  intervals  C,  E;  C^  Q,  and  C  C^  are  (as  they 

ft    o 

ought  to  be)  -,  r,  and  2  respectively. 

48.  The  9yren  of  Seebeck  is  the  simplest  form  of  appa- 
ratus thus  designated,  and  consists  of  a  laige  circular  disc 
of  pasteboard  mounted  on  a  central  axis,  about  which  it 
may  be  made  to  revolve  with  moderate  rapidity.  This  disc 
is  perforated  with  small  round  holes  arranged  in  circles 
about  the  centre  of  the  disc.  In  the  first  series  of  circles, 
reckoning  from  the  centre,  the  openings  are  so  made  as  to 
divide  the  respective  circumferences,  on  which  they  are 
f^iond,  in  aliquot  parts  bearing  to  each  other  the  ratios  of 
the  numbers  2,  4,  5,  6,  8,  10,  12,  16,  20,  24,  32,  40,  48, 
64.  The  second  series  .consists  of  circles  each  of  which  is 
formed  of  two  sets  of  perforations,  in  the  first  circle  arranged 
as  4  :  5,  in  the  next  as  3  :  4,  then  as  2  :  3,  3  :  5,  4  :  7. 
In  the  outer  series  is  a  circle  divided  by  perforations  into 
four  sets,  the  numbers  of  aliquot  parts  being  as  3  : 4  : 6  :  6, 
followed  by  others  which  we  need  not  further  refer  to. 

The  diso  being  started,  then  by  means  of  a  tube  held  at 
one  end  between  the  lips,  and  applied  near  to  the  disc  at 
the  other,  or  more  easily  with  a  common  bellows,  a  blast 
of  air  iB  made  to  fall  on  the  part  of  the  disc  wldch  con- 
tains any  one  of  the  above  circles.  The  current  being 
alternately  transmitted  and  shut  off,  as  a  hole  passes  on 
and  off  the  aperture  of  the  tube  or  bellows,  causes  a  vibra- 
tory motion  of  the  air,  whose  rapidity  depends  on  the 
Dumber  of  times  per  second  that  a  perforation  passes  the 
mouth  of  the  tube.  Hence  the  note  produced  with  any 
given  circle  of  holes  rises  in  pitch  as  the  diso  revolves 
more  rapidly;  and  if,  the  revolution  of  the  disc  being  kept 
as  steady  as  possible,  the  tube  be  passed  rapidly  across  the 
drdes  of  the  first  series,  the  notes  heard  are  found  to  pro- 
duce on  the  ear,  as  required  by  theory,  the  exact  impres- 
lion  oorresponding  to  the  ratios  2:4:  &c.,  i.e.,  of  a  series 
of  notes,  which,  if  the  lowest  be  denoted  by  C,  form  the 
•equence  C  C,  E^  G^  C.  &c.,  Ac  In  like  manner,  the  first 
circle  in  which  we  have  two  sets  of  holes  dividing  the  circum- 
ference, the  one  into  say  8  parts,  and  the  other  into  10,  or 
in  ratio  4  :  5,  the  note  produced  is  a  compound  one,  such 
as  would  be  obtained  by  striking  on  the  piano  two  notes 

separated  by  the  interval  of  a  major  third  (- ).    Similar 


results,  all  agreeing  with  the  theory,  are  obtainable  by 
means  of  the  remaining  perforations. 

A  still  simpler  form  of  syren  may  be  constituted  with  a 
good  spinning  top,  a  perforated  csu*d  disc,  and  a  tube  for 
blowing  with. 

49.  The  syren  of  Cagnard  de  la  Tour  is  founded  on  the 
same  principle  as  the  preceding.    It  consists  of  a  cylindrical 
chest  of  brass,  the  l»se  of  which  is  pierced  at  its  centre 
with  an  opening  in  which  is  fixed  a  brass  tube  projecting 
outwards,  and  intended  for  supplying  the  cavity  of  the 
cylinder  with  compressed  air  or  other  gas,  or  even  liquid. 
Tho  top  of  the  cylinder  is  formed  of  a  plate  perforated  near 
its  edge  by  holes  distributed  uniformly  in  a  circle  concen- 
tric with  the  plate,  and  which  are  cut  obliquely  through 
the  thickness  of  the  plate.     Immediately  above  this  fixed 
plate,  and  almost  in  contact  with  it,  is    ^^^^^ 
another  of   the  same  dimensions,  and     'E^^^S 
furnished  with  the  same  number,  n,  of    M^^^^^^^w^ 
openings  similarly  placed,  but  passing  ^ 

obliquely  through  in  an  opposite  direction 
from  those  in  ti^  fixed  plate,  the  one  set 
being  inclined  to  the  left,  the  other  to  the  right 
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This  second  pkte  is  capable  of  rotation  about  a  steel 
axis  perpendicular  to  its  plane  and  passing  through  its 
centre.  Now,  let  the  movable  plats  be  at  any  time  in  a 
position  such  that  its  holes  are  immediately  above  those  in 
the  fixed  plate,  and  let  the  bellows  by  winch  air  is  forced 
into  the  cylinder  (air,  for  simplicity,  being  supposed  to  be 
the  fluid  employed)  be  put  in  action ;  then  the  air  in  its 
passage  will  stnke  the  side  of  each  opening  in  the  mov- 
able plate  in  an  oblique  direction  (as  shown  in  ^g.  10),  and 
will  therefore  urge  the  latter  to  rotation  round  its  centra 

After  -th  of  a  revolution,  the  two  sets  of  perforations  will 

again  coincide,  the  lateral  impulse  of  the  air  repeated,  and 
hence  the  rapidity  of  retation  increased.  This  will  go  on 
continually  as  long  as  air  is  supplied  to  the  cylinder,  and 
the  velocity  of  rotation  of  the  upper  plate  will  be  accelerated 
up  to  a  certain  maximum,  at  which  it  may  be  maintained 
by  keeping  the  force  of  the  current  constant 

Now,  it  is  evident  that  each  coincidence  of  the  perfora- 
tions in  the  two  plates  is  followed  by  a  non-coincidence, 
during  which  the  air-current  is  shut  off,  and  that  con- 
sequently, during  each  revolution  of  the  upper  plate,  there 
occur  n  alternate  passages  and  interceptions  of  the  current 
Hence  arises  the  same  number  of  successive  impulses  of 
the  external  sir  immediately  in  contact  with  the  movable 
plate,  which  is  thus  thrown  into  a  state  of  vibration  at  the 
rate  of  n  for  every  revolution  of  the  plate.  The  result  is 
a  note  whose  pitch  rises  as  the  velocity  of  rotation  increases^ 
and  becomes  steady  when  that  velocity  reaches  its  constant 
value.  If,  then,  we  can  determine  the  number  m  of  revolu- 
tions performed  by  the  plate  in  every  second,  we  shall  at 
once  have  the  number  of  vibrations  per  second  correspond- 
ing to  the  audible  note  by  multiplying  m  by  it. 

For  this  purpose  the  steel  axis  is  furnished  at  its  upper 
part  with  a  screw  working  into  a  toothed  wheel,  and  driv- 
ing it  round,  during  each  revolution  of  the  plate,  through 
a  space  equal  to  tiie  interval  between  two  teeth  An 
index  resembling  the  hand  of  a  watch  partakes  of  this 
motion,  and  points  successively  to  the  divisions  of  a 
graduated  dial  On  the  completion  of  each  revolution  of 
this  toothed  wheel  (which,  if  the  number  of  its  teeth  be 
100,  will  comprise  100  revolutions  of  the  movable  plate), 
a  projecting  pin  fixed  to  it  catches  a  tooth  of  another 
toothed  wheel  and  turns  it  roimd,  and  with  it  a  correspond- 
ing index  which  thus  records  the  number  of  turns  ^  the 
first  toothed  wheel  As  an  example  of  the  application  of 
this  syren,  suppose  that  the  number  of  revolutions  of  the 
plate,  as  shown  by  the  indices,  amounts  to  5400  in  a 
minute  of  time,  that  is,  to  90  per  second,  then  the  number 
of  vibrations  per  second  of  the  note  heard  amounts  to 
90n,  or  (if  number  of  holes  in  each  plate* 8)  to  720. 

50.  Dove,  of  Berlin,  has  produced  a  modification  of  the 
syren  by  which  the  relations  of  different  musical  notes 
may  be  more  readily  ascertained.  In  it  the  fixed  and 
movable  plates  are  each  furnished  with  four  concentric 
series  of  perforations,  dividing  the  circumferences  into 
different  aliquot  parts,  asp.  ex.,  8,  10,  12,  16.  Beneath 
the  lower  or  fixed  plate  are  four  metallic  rings  furnished 
with  holes  corresponding  to  those  in  the  plates,  and  which 
may  be  pushed  round  ib^  projecting  pins,  so  as  to  admit 
the  air-current  through  any  one  or  more  of  the  series  of 
perforations  in  the  &ed  plate.  Thus,  may  be  obtained, 
either  separately  or  in  various  combinations,  the  four  notes 
whose  vibrations  are  in  the  ratios  of  the  above  numbers, 
and  which  therefore  form  the  fundamental  chord  (CEGC, ). 
The  invenvor  has  given  to  this  instrument  the  name  of  the 
many-voiced  syren, 

51.  Helmholtz  has  further  adapted  the  Sjrren  for  more 
extensive  use,  by  the  addition  t6  Dove's  instrument  of 
another  chest  containing  its  own  fixed  and  movable  per- 
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f  orated  plates  and  perforated  rings,  botli  the  moveable  plates 
being  driven  by  the  same  current  and  revolving  about  a  com- 
mon axis.     Annexed  is  a  figure  of  this  instrument  (fig.  11). 

62.  The  relation  between  the  pitch  of  a  note  and  the 
frequency  of  the  correspond- 
ing vibrations  has  also  been 
studied  by  graphic  methods. 
Thus,  if  an  elastic  metal  slip 
or  a  pig's  bristle  be  attached 
to  one  prong  of  a  tuning- 
fork,  and  if  the  fork,  while 
in  vibration,  is  moved  rapidly 
over  a  glass  plate  coated  wiUi 
lamp  bhtck,  the  attached  slip 
touching  the  plate  lightly,  a 
vavy  line  will  be  traced  on 
;he  plate  answering  to  the 
vibrations  to  and  fro  of  the 
fork.  The  same  result  will 
he  obtained  with  a  stationary 
fork  and  a  movable  glass 
plate;  and,  if  the  time  oc- 
cupied by  the  plate  in  moving 
through  a  given  distance  can 
be  ascertained,  and  the  number  of  complete  undulations  ex- 
hibited on  the  plate  for  that  distance,  which  is  evidently 
the  number  of  vibrations  of  the  fork  in  that  time,  is 
reckoned,  we  shall  have  determined  the  numerical  vibra- 
tion-value of  the  note  yielded  by  the  fork.  Or,  if  the  same 
plate  be  moved  in  contact  with  two  tuning-forks,  we  shall, 
by  comparing  the  number  of  sinuositiee  in  the  one  trace 
with  that  in  the  other,  be  enabled  to  assign  the  ratio  of 
the  corresponding  numbers  of  vibrations  per  second.  Thus, 
if  the  one  note  bo  an  octave  higher  than  the  other,  it  will 
give  double  the  nnmber  of  waves  in  the  same  distance.  The 
motion  of  the  plate  may  be  simply  produced  by  dropping 
it  between  two  vertical  grooves,  the  tuning-forks  being 
properly  fixed  to  a  frame  above. 

53.  Greater  accuracy  may  be  attained  with  the  so-caUed 
Vibrogriph  or  FhonatUogr  iph  (D'lhamers  or  Koenig's), 
consisting  of  a  glass  cylinder  coated  with  lamp-black,  or, 
better  stUl,  a  metallic  cylinder  round  which  a  blackened 
sheet  of  paper  is  wrapped  The  cylinder  is  mounted  on  a 
horizontal  axis  and  turned  round,  while  iYi^  pointer  attached 
to  the  vibrating  body  is  in  light  contact  with  it,  and  traces 
therefore  a  wavy  circle,  which,  on  taking  off  the  paper  and 
flattening  it,  becomes  a  .wavy  straight  line.  The  superiority 
of  this  arrangement  arises  from  the  comparative  facility 
with  which  the  number  of  revolutions  of  the  cylinder  in  a 
given  time  may  be  ascertained.  In  Koenig's  phonauto- 
graph,  the  axis  of  the  cylinder  is  fashioned  as  a  screw, 
which  works  in  fixed  nuts  at  the  ends,  causing  a  sliding  as 
well  as  a  rotatory  motion  of  the  cylinder.  The  lines  traced 
out  by  the  vibrating  pointer  are  tius  prevented  from  over- 
lapping when  more  than  one  turn  is  given  to  the  cylinder. 

Any  sound  whatever  may  be  made  to  record  its  trace  on 
the  paper  by  means  of  a  large  parabolic  cavity  resembling 
a  speaking-trumpet,  which  is  freely  open  at  the  wider  ex- 
tremity, but  is  closed  at  the  other  end  by  a  thin  stretched 
membrane.  To  the  centre  of  this  membrane  is  attached  a 
imall  feather-fibre,  which,  when  the  reflector  is  suitably 
placed,  touches  lightly  the  surface  of  the  revolving  cylinder. 
Any  sound  (such  as  that  of  the  human  voice)  transmitting 
its  rajrs  into  the  reflector,  and  communicating  vibratory 
motion  to  the  membrane,  will  cause  the  feather  to  trace  a 
sinuous  line  on  the  paper.  If,  at  the  same  time,  a  tuning- 
fork  of  known  number  of  vibrations  per  second  be  made  to 
trace  its  own  line  dose  to  the  other,  a  comparison  of  the 
two  lines  gives  the  number  corresponding  to  the  sound 
under  oonsidemtion. 


Part  V. 

Stationary  Waves, 


64.  We  have  hitherto,  in  treating  of  the  propagation  cif 
waves  of  sound,  assumed  that  the  medium  through  which 
it  took  place  was  unlimited  in  all  directions,  and  that  the 
source  of  sound  was  single.  In  order,  however,  to  under- 
stand the  principles  of  the  production  of  sound  by  musical 
instruments,  we  must  now  direct  our  attention  to  the  case 
of  two  waves  from  different  sources  travelling  through  tho 
same  medium  in  opposite  directions.  Any  particle  of  the 
medium  being  then  affected  by  two  different  vibrations  at 
the  same  instant  will  necessarily. exhibit  a  different  state 
of  motion  from  that  due  to  either  wave  acting  separately 
from  the  other,  and  we  have  to  inquire  what  is  the  result  of 
this  mutual  inierferenee  (as  it  is  termed)  of  the  two  given 
waves.^  Supposing,  as  sufficient  for  our  purpose,  that  the 
given  waves  are  of  equal  lengths  and  of  equal  amplitudes^ 
in  other  words,  that  the  corresponding  notes  are  of  the 
same  pitch  and  equally  loud;  and  supposing,  further,  that 
they  are  advancing  in  exactly  opposite  directions,  we  shaU 
now  show  that  the  result  of  the  mutual  interference  of  two 
such  waves  is  the  production  of  a  ttationarp  wave,  that 
is,  taking  any  line  of  particles  of  the  medium  along 
the  direction  of  motion  of 

the  component  waves,  cer-  4 jj J J J 

tain  of  them,  such  as  a,  e, 

«  ...   at  intervals  each  ^^8-  ^2. 

>B  r,  will  remain  constantly  in  their  usual  undisturbed  posi- 
tions. All  the  particles  situated  between  a  and  e  will 
vibrate  (transversely  or  longitudinally,  as  the  case  may 
be)  to  and  fro  in  the  same  direction  as  they  would  il 
affected  by  only  one  of  the  interfering  waves,  but  with 
different  amplitudes  of  vibration,  ranging  from  zero  at  a  to 
a  maximum  at  h  and  thence  to  zero  at  c.  Those  between  c 
and  e  will  vibrate  in  like  manner,  but  alwajrs  in  an  opposite 
direction  to  the  similarly  placed  particles  in  ac,  and  so  od 
alternately. 

The  annexed  figures  will  represent  to  the  eye  the  states  of 
motion  at  intervals  of  time ^\  of  the  time  T  of  a  complete 
vibration  of  the  particles.     In  fig.  13,  1,  the  particles  io 


Pig.  13. 

ac  are  at  their  greatest  distances  from  their  undisturbed 
positions  (above  or  to  the  right,  according  as  the  motion  is 
transversal  or  longitudinal).  In  fig.  1 3,  2,  they  are  all  in 
their  undisturbed  positions.  In  fig.  13,  3,  the  displace 
ments  are  all  reversed  relatively  to  fig.  **  J,  1.  In  fig.  13, 
4,  the  particles  are  again  passing  thro'agn  their  equilibrium 
positions,  resuming  the  positions  indicated  in  fig.  13,  1, 
after  the  time  T. 

The  7X)ints  ace,  d;c.,  which  remain  stationary  are  termed 
nodeSf  and  the  vibrating  parts  between  them  ventral 
segments. 

64a.  Proof,  In  fig.  14, 1,  the  full  curved  line  represents 
the  two  interfenng  waves  at  an  instant  of  time  such  tha>t^ 
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in  tbeir  progresB  towarda  each  other,  they  are  then  ooind- 
dentb  It  is  obyions  that  the  porticlea  of  the  medium  will 
at  the  moment  in  question  be  displaced  to  double  the  ex- 
tent of  the  displacement  producible  by  either  irave  alone, 
80  that  the  renUUuU  irave  may  be  represented  by  the  dotted 
corye.  In  fig.  14,  2,  the  two  interfering  wayes,  repre- 
aented  by  the  full  and  dotted  currea  reapectiTely,  hftve  each 


passed  over  a  distance  ■  ^  X,  the  one  to  the  right,  the  other 
to  the  lefty  and  it  is  manifest  that  any  disturbance  of  the 
medium,  producible  by  the  one  waye,  is  completely  neutra- 
lised by  the  equal  and  opposite  action  of  the  other.  Hence, 
the  particles  of  the  medium  are  now  in  their  undisturbed 
positions.  In  fig.  14,  3,  a  further  advance  of  the  two 
wavea,  each  in  its  own  direction,  over  a  space-^X,  has 
again  brought  them  into  coincidence,  and  the  result  is  the 
wave  represented  by  the  dotted  line,  which,  it  will  be  re- 
marked, has  its  cre$tt,  where,  in  fig.  1,  are  found  troughs. 
In  fig.  14,  4,  after  a  further  advance-  ^  A,  we  have  a  repeti- 
tion of  the  case  of  fig.  14,  2,  the  particles  are  now  again  un- 
affected by  the  waves.  A  still  further  advance  of  ^  X,  or 
of  X  reckoned  from  the  commencement,  brings  us  back  to 
the  same  state  of  things  as  sabaisted  in  fig.  14, 1.  An  in- 
spection and  inter-comparison  of  the  dotted  lines  in  these 
figures  are  now  sufficient  to  establish  the  accuzafij  of  tho 
lawsy  before  mentioned,  of  ttcUionary  waves. 

Paet  VL 
Mutieal  Strimgt, 

65.  We  have  in  musical  strings  an  instance  of  tic 
oecaRcnce  6t  stationary  waves. 

Let  AB  (fig.  15)  be  a  wire  or 
string,  supposed  meanwhile  to         ^ — ^^- — v.   ^ 
be  fixed  only  at  one  extremity  B,    i^^~~7\7 — 3^vu? 

and  let  the  iHre  be,  at  any  part,  ^  ^ 

ezdted  (whether  by  passing  a 
violin  bow  across  or  by  friction  '^  ^•• 

along  it),  so  that  a  wave  (whether  of  transversal  or  longi- 
tudinal vibrations)  is  propagated  thence  towards  B.  On 
reaching  this  point,  whidi  is  fixed,  reflexion  will  occur, 
in  consequence  of  which  the  particles  there  will  suffer  a 
complete  reversal  of  velocity,  just  as  when  a  perfectly 
elastic  ball  strikes  against  a  smooth  surface  perpendi- 
cularly, it  rebounds  with  a  velocity  equal  and  opposite  to 
\liai  it  prvviuusly  had.     Ilence,  tiie  displacement  due  to 


the  incident  wave  being  BM,  the  displacement  after  re- 
flexion will  be  BN  equal  and  opposite  to  BM,  and  a 
reflected  wave  will  result,  represented  by  the  faint-  line 
in  the  fig.,  which  will  travel  with  the  same  velocity,  but 
in  the  opposite  direction  to  the  incident  wave  fuUy  lined  iu 
the  fig.  The  interference  of  these  two  oppositely  pro- 
gressing waves  will  consequently  give  rise  to  a  stationaiy 

wave  (fig.  16),  and  if  we ^  .^ 

take  on  Uie  wire  distances    '^"** i*^    ^ — ^^     3 

BO,  CD,  DE,  &C-J  X,  n«l«. 

the  points  B,  C,  D,  £, . .  .  will  be  nodu^  each  of  which 
separate  portions  of  the  wire  vibrating  in  opposite  direc- 
tions, itf.,  ventral  iegmenU, 

56.  Now,  it  is  obvious  that,  inasmuch  as  a  node  is  a  point 
which  remains  always  at  rest  while  other  parts  of  tho 
medium  to  which  it  belongs  are  vibrating,  such  point  may 
be  absolutely  fixed  without  thereby  interfering  with  the 
oscillatory  motion  of  the  medium.    If,  therefore,  a  length 

AB  of  wire  be  taken  equal  to  any  multiple  of  - ,  A  may  bo 

fixed  as  well  as  B,  the  motion  remaining  the  same  as 
before,  and  thus  we  shall  have  the  usual  case  of  a  musi<al 
string.  The  two  extremities  being  now  both  fixed,  there 
will  be  repeated  reflexions  at  both,  and  a  consequent 
persistence  of  two  progressive  waves  advancing  in  opposite 
directiona  and  producing  together  the  stationary  wave 
above  figured. 

57.  We  learn  from  this  that  a  musical  string  is  suscep- 
tible of  an  infinite  variety  of  modes  of  vibration  corre- 
sponding to  different  numbers  of  subdivision  into  ventral 
segments. 

Thus,  it  may  have  but  om  ventral  segment  (fig.  17),  or 

but  two  nodes  formed  by  its  

fixed  extremities.     In  this  case,     --■ —  *" — ->->^^ 

the  note  emitted  by  it  is  the    '^  ^ 

lowest  which  can  possibly  be  Fig- 17. 

obtained  from  it,  or,  as  it  is  called,  \\z  fundamental  note. 
If  I  denote  the  length  of  the  wire,  by  what  has  been  already 

proved,  /-  |,  and  therefore  the  length  of  the  wave  X- 

21  Hence,  V  being  the  velocity  of  propagation  of  the  wave 
through  the  wire,  tike  number  14  of  vibrations  performed 

in  the  unit  of  time  with  the  fundamental  note  is  rr. 

The  next  possible  sub-division  of  the  wire  is  into  Um 

ventral    segments,    the    three  

nodes    being    the    two    fixed     ^ ^5 

ends   A,  B»   and  the   middle   A  ^^Z^^^^ 

point  0  (fig.  18).   Hence,  /-X,  Fig.  18» 

and  the  number  of  vibrations  it, 

V 
-y  or  double  of  those  of  the  fundamental    The  note^ 

therefore,  now  is  an  8^  higher. 

Reasoning  in  a  like  manner  for  the  cases  of  three,  four, 
^,  ventral  a^gmenta,  we  obtain  the  following  general 
law,  which  is  a^cable  alike  to  troMvenely  and  to  hngi- 
tudinaUy  vibrating  wires: 

A  irire  or  string  fixed  at  hoA  ends  if  capable  of  yielding,  «r 
additi<m  to  its  fundamental  note,  any  one  of  a  teries  of  notet 
eorretponding  to  2,  3,  4  timee,  d:e.,  the  number  of  vibration* 
per  rnoond  of  the  fundamental,  viM,,  he  octave,  tu^fth,  double 
octave,  dfc 

These  higher  notes  are  termed  the  harmoniet  or  (by  the 
Qermans)  the  overtones  of  the  string. 

It  is  to  be  remarked  that  the  overtones  are  in  general 
fainter  the  higher  they  are  in  the  aeries,  because,  aa  tho 
number  of  ventral  segments  or  independently  vibrating 
parts  of  the  string  increases,  the  extent  or  amplitude  of 
the  vibrations  dumnishea^ 

58.  Not  only  may  the  fundamental  and  its  haimomps 
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be  obtained  independently  of  each  other,  but  tbey  are  also 
to  be  heard  simultaneously,  particularly,  for  the  reason 
just  given,  those  that  are  lower  in  the  scale.  A  practised 
ear  easily  discerns  the  coexistence  of  these  various  tones 
when  a  pianoforte  or  violin  string  is  thrown  into  vibration. 
It  is  evident  that,  in  such  case,  the  string,  while  vibrating 
as  a  whole  between  its  fixed 
extremities,  is  at  the  same 
time  executing  subsidiary  oscil- 
lations about  its  middle  point, 
its  points  of  trisection,  &c,  as  ^'^e- 1». 

shown  in  fig.  19,  for  the  fundamental  and  the  first  liar- 
monic. 

69.  The  easiest  means  for  bringing  put  the  harmonics  of 
a  string  consists  in  drawing  a  vioUn-bow  across  it  near  to 
one  end,  while  the  feathered  end  of  a  quill  or  a  hair-pencil 
is  held  lightly  against  the  string  at  the  point  which  it  is 
intended  shall  form  a  node,  and  is  removed  just  after  the  bow 
is  withdrawn.  Thus,  if  a  node  is  made  in  this  way,  at  J 
of  AB  from  A,  the  note  heard  will  be  the  twelfth.  If 
light  paper  rings  be  strung  on  the  cord,  they  will  be 
diiven  by  the  vibrations  to  the  nodes  or  points  of  rest 
which  will  thus  be  clearly  indicated  to  the  eye. 
V 

60.  The  formula  «i  -  r]  shows  that  the  pitch  of  the  funda- 
mental note  of  a  wire  of  given  length  rises  wiih  the  velocity 
of  propagation  of  sound  through  it.  Now  we  have  learned 
(§28)  that  this  velocity,  in  ordinary  circumstances,  is 
enormously  greater  for  a  wire  vibrating  longitudinally  than 
for  the  same  wire  vibrating  transversely.  The  fundamental 
note,  therefore,  is  far  higher  in  pitch  in  the  former  than  in 
the  btter  case. 

As,  however,  the  quantity  V  depends,  for  longitudinal 
vibrations,  solely  on  the  nature  of  the  medium,  the  pitch  of 
the  fundamental  note  of  a  wire  rubbed  along  its  length 
depends — the  material  being  the  same,  brass  for  instance — 
on  its  length,  not  at  all  on  its  thickness,  &a 

But  as  regards  strings  vibrating  transversely,  such  as 
are  met  with  in  our  instrumental  music,  V,  aa  we  have 
seen  (§  27),  depends  not  only  on  the  nature  of  the  sub- 
stance used,  but  also  on  its  thickness  and  tension,  and  hence 
the  pitch  of  the  fundamental,  even  with  the  same  length 
of  string,  will  depend  on  all  those  various  circumstances. 

61.  If  we  put  for  Y  its  equivalent  expressions  before 
given,  we  have  for  the  fundamental  note  of  transversely 
vibrating  strings: 

whence  the  following  inferences  may  be  easily  drawn. 

If  a  string,  its  tension  being  kept  invariable,  have  ite 
length  altered,  the  fundamental  note  will  rise  in  pitch  in 
exact  proportion  with  its  diminished  length,  that  is,  n 
varies  then  inversely  aa  L 

Hence,  on  the  violin,  by  placing  a  finger  successively  on 
8   4   3   2   3     8     1 
any  one  of  the  strings  at-,  -,  -,  -,  -,  — ,  -,  we  shall  ob- 

85430    10    2 
tain  notes  coiTesponding  to  numbers  of  vibrations  bearing 
to  the  fundamental  the  ratios  to  unity  of  the  following, 

^*'»  fl*  a*  ^*  i'  TT '  ^*  '''^bich  notes  form,   therefore,  with 
the  fundamental,  the  complete  scale. 

62.  By  tightening  a  musical  string,  its  length  remaining 
unchanged,  its  fundamental  is  rendered  higher.  In  fact, 
then,  n  is  proportional  to  the  square  root  of  the  tension. 
Thus,  by  quadrupling  the  tension,  the  note  is  raised  an 
octave.  Hence,  the  use  of  keys  in  tuning  the  violin,  the 
pianoforte,  &c. 

63.  Equal  lengths  of  strings  of  the  same  density  and 
equally  stretched,  but  of  different  thicknesses,  give  funda- 


mentals ^hioh  are  higher  in  pitch  in  proportion  to  dimv 
nution  of  thickness  (e.^.,  n  vanes  inversely  as  the  thickness^ 
Thus,  of  two  strings  of  same  kind  of  gut,  same  length  anc 
same  tension,  if  une  be  twice  as  thick  as  the  other,  its 
fundamental  will  be  an  octave  lower.  Hence,  three  of  the 
strings  of  the  viclin,  though  all  of  gut,  have  differen 
fundamentals,  because  unequally  thick. 

64.  Equally  long  and  equally  stretched  strings  or  wires 
of  different  tliickness  and  different  material,  have  funda- 
mentals higher  in  pitch  the  less  the  weights  of  the  strings; 
n  here  varies  inversely  as  the  square  root  of  the  weight  v 
of  a  given  length  of  the  string. 

65.  If,  in  last  case,  the  thicknesses  of  the  strings 
which  are  to  be  compared  together  are  equal,  then  »  varies 
inversely  as  the  square  root  of  the  density. 

Hence,  in  the  violin  and  in  the  pianoforte,  the  lower 
notes  are  obtained  from  wires  formed  of  denser  material. 
Thus,  the  fourth  string  of  the  violin  is  formed  of  giit 
covered  with  silver  wire. 

66.  A  highly  ingenious  and  instructive  method  for 
illustrating  the  above  laws  of  musical  strings,  has  been 
recently  contrived  by  M.  Melde,  and  consists  simply  in 
attaching  to  the  ventral  segment  of  a  vibrating  body, 
such  as  a  tuning-fork  or  a  bell-glass,  a  silk  or  cotton  thread, 
the  other  extremity  being  either  fixed  or  passing  over  a 
pulley  and  supporting  weights  by  which  the  thread  may  be 
stretched  to  any  degree  required.  The  vibrations  of  the 
larger  mass  are  communicated  to  the  thread  which,  by 
proper  adjustment  of  its  length  and  tension,  vibrates  in 
unison  and  divides  itself  into  one  or  more  ventral  segments 
easily  discernible  by  a  spectator.  If  the  length  of  the 
thread  be  kept  invariable,  a  certain  tension  will  give  but 
one  ventral  segment;  the  fundamental  note  of  the  thread 
is  then  of  same  pitch  as  the  note  of  the  body  to  which  it 
is  attached.  By  reducing  the  tension  to  \  of  its  previous 
amount,  the  number  of  ventral  segments  will  be  seen  to  be 
increased  to  two,  indicating  that  the  first  harmonic  of  the 
thread  is  now  in  unison  with  the  solid,  and  consequently 
that  its  fundamental  is  an  octave  lower  than  it  was  with 
the  former  tension;  thus  confirming  the  law  that  n  varies 
aa  JY,  In  like  manner,  on  further  lowering  the  tensioa 
to  ^,  three  ventral  segments  will  be  formed,  and  so  on. 

The  law  that,  ccet.  par.,  n  varies  inversely  as  the  thick- 
ness may  be  tested  by  forming  a  string  of  four  lengths  of 
the  single  thread  used  before,  and  consequently  of  flouble 
the  thickness  of  the  latter,  when,  for  the  same  length  and 
tension,  the  compound  thread  will  exhibit  double  the  num- 
ber of  ventral  segments  presented  by  the  single  thread. 

The  other  laws  admit  of  similar  illustration. 

Part  VIL 
Slif  Rods,  Plates,  d&c 

67.  If,  instead  of  a  string  or  thin  wire,  we  make  use  of 
a  rod  or  narrow  plate,  sufficiently  stiff  to  resist  flexure,  we 
may  cause  it  to  vibrate 
transversely  when  fixed 
at  one  end  only.  In  this 
case  the  number  of  vi- 
brations corresponding  to 
the  fundamental  note 
varies  as  the  thickness 
directly,  and  as  the  square 
of  the  length  inversely. 
The  annexed  figures  re- 
present the  modes  of  vi- 
bration corresponding  to 
the  fundamental  and  the 
first  two  overtones,  the 
rod  passing  to  and  fro 
between  the  positions  AGKC  and  AHLD. 
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being  fixed  is  necessarily  a  node,  and  B  being  free  is  the 
middle  of  a  Tentral  segment  We  have  thus  a  succession 
of  cases  in  which  the  rod  contains  ^,  f,  f ,  &c.  ventral  seg- 
menta.  Tb/i  niunbers  of  vibrations  per  second  are  as  the 
squares  of  these,  or,  as  1  :  9  :  25  :  &c.  The  reason  of  this 
isf  that  (taking  the  case  of  fig.  20,  3)  the  part  FB,  which 
TO&y  be  regarded  as  an  independent  rod  fixed  at  the  end 
F,  is  evidently  J  of  the  leu^  of  AB,  and  consequently, 

since  nx  =,  has  a  proper  note  of  5*  or  25  times  the 

rapidity  of  vibration  in  fig.  20,  1. 

By  attaching,  with  a  little  bees'  wax,  stiff  hog's  bristles 
to  one  prong  of  a  toning-fork,  or  to  the  edge  of  a  bell- 
glass,  or  even  a  common  jar,  and  clipping  them  on  trial  to 
suitable  lengths,  we  shall  &id  that,  on  drawing  a  note  in 
the  usual  way  from  the  tuning-fork  or  glass,  the  bristles 
will  divide  into  one  or  more  separately  vibrating  segments, 
as  in  the  above  figs. 

68.  The  tuning-fork  itself  may  be  re-  a\ 
garded  as  belonging  to  the  class  of  stiff    '■ 
rods.      When   emitting  its  fundamental 
note,  it  vibrates,  as  in  fig.  21,  with  nodes 
at  h  and  d  and  extreme  positions  abcde 

69.  The  transversal  vibrations  of  thin 
square,  circular,  and  other  plates  of  metal 
or  glass,  are  interesting,  because,  if  these  are 
kept  in  a  horizontal  position,  light  dry  sand 
or  powder  sifted  over  the  upper  surface,  will  be  thrown  off 
the  ventral  s^ments  to  the  nodal  lines,  which  will  thus  be 
rendered  manifest  to  the  eye,  forming  what  are  termed 
ChladnCt  figures.  As  in  the  case  of  a  musical  string,  so 
here  we  find  that  the  pitch  of  the  note  is  higher  for  a  given 
plate  the  greater  the  number  of  ventral  segments  into 
which  it  is  divided;  but  the  converse  of  this  does  not  hold 
good,  two  different  notes  being  obtainable  with  the  same 
number  of  such  segments,  the  position  of  the  nodal  lines 
being,  however,  different. 

70.  The  upper  line  of  annexed  figures  shows  how 
the  sand  arranges  itself  in  three  cases,  when  the  plates 
•re  square,    llie  lower  line  gives  the  same  in  a  sort  of 


v^ 

1 


( 

9 

Fig.  22. 

idealtaed  form,  and  as  usually  to  be  found  in  acoustical 
works.  Fig,  22,  1  corresponds  to  the  lowest  possible  note 
of  the  particular  plate  used;  Fig.  22,  2  to  the  fifth 
higher;  Fig.  22,  3  to  the  tenth  or  octave  of  the  third, 
the  numbers,  of  vibration  in  the  same  time  being  as  2 
to  3  to  5. 

If  the  plate  be  small,  it  is  sufficient,  in  order  to  bring 
out  the  simpler  sand-figures,  to  hold  the  plate  firmly 
between  two  fingers  of  Uie  same  hand  placed  at  any  point 
where  at  least  two  nodal  lines  meet,  for  instance  the  centre 
in  (1)  and  (2),  and  to  draw  a  violin  bow  downwards  across 
the  edge  near  the  middle  of  a  ventral  segment  But  with 
laiger  plates,  which  alone  will  furnish  the  more  complicated 
%nres,  a  clampscrew  must  be  used  for  fixing  the  plate,  and, 


Fig.  88. 


at  the  same  time,  one  or  more  other  nodal  points  ought 
to  be  touched  with  the  fingers  while  the  bow  is  being 
applied.  In  this  way,  any  of  the  possible  ijonfiguratioBS 
may  be  easily  produced. , 

71.  By  similar  methods,  a  circular  plate  may  be  made 
to  exhibit  nodal  lines  dividing  the  surface  by  diametral 
lines  into  four  or  a  greater,  but  alwn^  evm,  number  of 
sectors,  an  odd  number  b^g  incompatible  with  the  general 
law  of  stationary  waves  that  the  parts  of  a  body  a4Joining 
a  nodal  line  on  either  side  must  always  vibrate  oppositely 
to  each  other. 

Another  class  of  figures  consists  of 
circular  nodal  lines  along  with  dia- 
metral (fig.  23). 

Circular  nodal  lines  unaccompanied 
by  intersecting  lines  cannot  hd  pro- 
duced in  the  manner  described ;  but  may  be  got  either 
by  drilling  a  small  hole  through  the  centre,  and  draw- 
ing a  horse-hair  along  its  edge  to  bring  out  the  note,  or 
by  attaching  a  long  thin  elastic  rod  to  the  centre  of  the 
plate,  at  right  angles  to  it,  holding  the  rod  by  the  middle 
and  rubbing  it  lengthwise  with  a  bit  of  doth  powdered 
with  resin,  till  the  rod  gives  a  distinct  note ;  the  vibrar 
tions  are  communicated  to  the  plate,  which  consequently 
vibrates  transversdy,  and  causes  the  sand  to  heap  itself 
into  one  or  more  concentric  rings. 

72.  The  theory  of  the  vibrations  of  plates  has  not  yet 
been  put  on  a  quite  satisfactory  basis.  The  following  law 
may,  however,  be  regarded  as  confirmed  by  experiment, 
viz.,  that  when  two  (Merent  plates  of  the  same  snbstanoe 
present  the  same  nodal  configuration,  the  numbers  of 
vibrations  are  to  each  other  directly  as  the  thicknesses,  and 
inversely  as  the  superficial  areas. 

73.  Paper,  parchment^  or  any  other  thin  membrane 
stretched  over  a  ^uare,  circular,  &c.,  frame,  when  in  the 
vicinity  of  a  sufficiently  powerful  vibrating  body,  will, 
through  the  medium  of  the  air,  be  itself  made  to  vibrate 
in  unison,  and,  by  using  sand,  as  in  previous  instances, 
the  nodal  lines  will  be  depicted  to  the  eye,  and  seen  to 
vary  in  form,  number,  and  position  with  the  tension  of  the 
plate  and  the  pitch  of  the  originating  sound.  The  mem- 
brana  tympani  or  drum  of  the  ear  has,  in  like  manner  and 
on  the  same  principles,  the  property  of  repeating  the 
vibrations  of  the  extemaJ  air  which  it  communicates  to  the 
internal  parts  of  the  ear. 

74.  Bods  vibrating  longitudinally  are,  as  we  have  already 
remarked,  subject  to  the  laws  of  stationary  waves.  If,  for 
instance,  a  wooden  rod  fixed  at  one  end,  be  rubbed  near 
the  top  between  the  finger  and  thumb  previously  coated 
with  powdered  resin,  it  will  yield  a  fundamental  note  when 
it  so  vibrates  as  to  have  only  om  node  (at  the  fixed 
extremity)  and  half  a  ventral  segment  reaching  from  that 
extremity  to  the  other,  that  is,  when  the  length  I  of  the 

rod  is  ^  A,  or  X  >■  4/,  and  therefore  »  *  tt>     But  it  may 

also  give  overtones  corresponding  to  2,  3,  &c  nodes,  the 
free  end  being  always  the  middle  of  a  ventral  segment, 

and  for  which  therefore  the  lengths  of  waves  are  -r-,  -^, 

&c  (as  will  be  easily  seen  by  referring  to  figs,  in  §  67, 
which  may  equally  represent  transversal  and  longitudinal 
displacements).  Hence,  the  fundamental  and  harmonics 
of  a  rod  such  as  we  are  now  •  considering,  have  vibrations 
whose  rates  are  as  the  successive  odd  numbers. 

A  series  of  like  rods,  each  fixed  at  one  end  into  a  block 
of  wood,  and  of  lengths  bearing  to  each  other,  the  ratios 
1  :  f  :  Ac  (as  in  §  61),  will  give  the  common  scale  when 
rubbed  in  the  manner  already  mentioned.     This  follows 

from^«  fundamental  having  n^-^  and  therefore  noc  2^ 
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Glass  rods  or  tnbes  may  also  be  made  to  vibrate  long!- 
tadinaUy  by  ineans  of  a  moist  piece  of  doth ;  but  it  is 
adyisable  to»  damp  them  finnly  at  the  centre,  when  each 
half  will  vibrate  according  to  the  same  laws  as  the  wooden 
rods  above.  %  The  existence  of  a  motion  of  the  particles  of 
glass  to  and  fro  in  the  direction  of  its  length  may  be  well 
exhibited,  by  allowing  a  small  ball  of  .stone  or  metal 
suspended  by  a  string  tcrrest  against  one  extren^ty  of  the 
rod,  when,  as  soon  as  the  latter  is  made  to  sing  by  friction, 
the  ball  ndll  ba  thrown  off  with  considerable  violence. 


PAUxVirL 
Thjiory  of  Fipet. 

75.  The  lonffUucUnal  vibrations  of  air  enclosed  in  pipes 
are  of  greater  practical  importance  than  those  of  other 
bodies,  because  made  available  to  a  very  great  extent  for 
musical  purposes.  >.  In  the  flute,  horn,  trumpet,  and  other 
wind  instrumentB,>it  is  the  contained  air  that  forms 
the  essential  medium  i&r  the  production  of  sound,  the  wood 
or  metal  endosing  it  having  no  other  effect  but  to  modify 
the  timbre  or  acoustic  colour  of  the  note. 

76.  In  dealing  with  the  theory  of  pipes,  we  must  treat 
the  air  precisdy  in  the  same  manner  as  we  have  dealt  with 
elastic  rods  vibrating  lengthwise,  a  pipe  stopped  at  both 
ends  being  regarded  as  equivalent  to  a  Tod  fixed  at  both 
ends,  a  pipe  open  at  both  ends  to  a  rod  free  at  both  ends, 
and  a  pipe  stopped  at  one  end  aqd  open  at  the  other  to  a 
rod  fixed  at  one  end  and  free  at  the  other.  .  When  there- 
fore the  air  within  the  pipe  is  anywhere  displaced  along 
the  length  of  the  pipe,  two  waves  travd  thence  in  opposite 
directions,  and  being  reflected  at  the  extremities  of  the 
pipe,  there  results  a  stationary  wave  with  one  or  more 
fixed  nodal  sections,  on  one  side  of  which  thd  air  ia  at  any 
moment  being  displaced  in  one  (iirection,  while  on  the 
other  side  it  is  displaced  in  the  opposite.  Hence,  when 
the  air  on  both  sides  of  the  node 
is  moving  in  towards  it,  there  is 
condensation  going  on  at  the 
node,  followed  by  rarefaction  on 
the  reversal  of  the  motion  of  the 
air.  The  full  lines  in  annexed 
figs,  are  curves  of  displaeementBf 
the  dotted  lines  curves  of  vdocUy 
and  denaiiy  {vid,  §  10  and  14). 

As  a  stopped  end  prevents  any 
motion  of  the  air,  a  nodal  section 
is  always  found  there.    And  as, 


Fig.  24. 

at  the  open  end,  we  may  conceive  'the  internal  air  to  be 
maintained  at  the  same  density  as  th^^extemal  air,  we  may 
assume  that  such  end  coincides  with  the  middle  of  a  ven- 
tral segment  ^ 

From  these  assumptions,  "which  form  the  basis  of 
Demouilli*s  Theory  of  Pipes,  we  infer :  .a 

*77.  That  in  a  pipe  stopped  at  hoih  enda^  as  in  a  rod' 
fixed  at  both,  ends,  the  fundamental 
note  (fig.  25, 1),  corresponds  to  X  -  2/, 

and  therefore  to  fi«^,y  denoting 

the  velodty  of  sound  in  air,  and  the 
overtones  to  niiknbers  of  vibrations 
-2ny  3fi,  and  so^on.  Fig.  25,  2, 
represents  the  octave.    - 

78.  That  in  a  pipe  open  .at  both  ends  the  same  holds 
good  as  in  the  previous  case.  For  (fig.  26,  1)  AC-i  X 
.'.  X  »  4  AC  -  2/,  and  in  fig.  26,  2,  AD  -  ^  X,  and  also 
—  ^  I  .\  X  *  2,  or  j  its  value  for  the  fundamental;  and 
similarly  for  the  other  harmonics. 

79.  That  in  a  pipo  open  at  one  end  and  stopped  at 


Fig.  26. 


A 2^—^ m 


the  other  (or,  as  it  is  usually  termed,  a  slopped  pipe,  case  ( 
77,  being  purdy  imaginary), 
the  fundamental  note  has  a  » 
V 

jT,  and  the  overtones  corres- 
pond to  3fi,  5a.  .  .  • 

For,  in  fig.  27,  1,  AB  or 
/-^X,and  in-^.  27,  2,  CB 
or  ^  X  is  evidently*  ^  AJB  or 


i  iy  whence  X  - 1^,  which  being 
{  of  value  of  X  in  previous 
case,  shows  that  the  number 
of  vibrations  is  three  times  greater, 
other  overtones. 

80.  It  follows  from  ^e  above,  that  a 
(whether  open  or  stopped)  may 
be  made  to  emit,  in  addition 
to  or  in  combination  with  its 
fundamental,  a  series  of  over- 
tones, which,  in  an  open  pipe, 
follow  the  natural  numbers, 
and  hence  are  the  octave, 
twelfth,  ACf  but,  in  a  flopped 
pipe,  follow  the  odd  numbers, 
so  as  to  want  the  octave  and 
other  notes  represented  by  the 
even  numbers.      The  succession 


Fig.  28. 
Similarly  for  the 

given  pipe 


Fig.  27. 


o|  overtones  may  be 
practically  obtained  by  properly  regulating  the  force 
of  the  blast  of  air  by  which  the  air-column  is  put  ihto 
vibration.  •  •  • 

81.  If  the  fundamental  notes  of  two  pipes  of  equal 

lengths,  but  of  which  one  ia  open,  the  other  stopped,  be 

compared  together,  they  will  be  found  to  differ  in  pitch  by 

an  octave,  the  stopped  being  the  lower.    This  fact  ia  in 

keeping  with  the  theory,  for  the  numbers  of  vibrations 

V         V 
being  respectively  rr  and  ^r*  are  in  the  ratio  of  2  to  1. 

82.  By  altering  the  length  of  the  same  pipe,  we  can 
vary  the  pitch  of  the  fundamental  at  pleasure,  since  n 
varies  inversely  as  I,  This  is  effected  in  the  flute  and 
some  other  wind  instruments  by  means  of  openings  along 
part  of  the  pipe,  which,  being  closed  or  opened  by  means 
of  keys  and  of  tiie  fingers,  increase  or  diminish  the  length 
of  the  vibrating  air-column.  In  this  manner  the  successive 
notes  of  the  s(»le  are  usually  obtained  within  the  range  of 
an  octave.  The  scale  is  further  extended  by  bringing  into 
play  the  higher  harmonics. 

V  V 

83.  Since  in  an  open  pipe  a-o7>  ^^  therefore  ^"o~» 

if  for  V  we  put  1090  ft,  and  for  n  264,  which  is  the 
number  of  vibrations  per  second  usually  assigned  to  the 
note  C^  we  get  ^  *  2  ft  very  nearly.  This,  accordingly,  ia 
the  length  of  the  so^»lled  C  open  pipe.  The  C  stopped 
pipe  must,  by  what  has  been  slated  above,  be  4/eet  in 
length.  ^ 

84.  Ck>nversery  ilTjrbbvioifB  that' ille  velocity  V  of  sound 
in  air„  and  generally  in  any  gas,  may  be  deduced  from  the 
equation  V  *-  2nl,  and  that  if  twd  pipes  of  equal  length 
contain  respectivdy  air  and  any  other  gas,  the  velodtiea 
in  the  two  media  being  to  eadi  other  directiy  as  the 
number  of  vibrations  of  the  notes  they  respectivdy  emit, 
we  may,  from  the  well-ascertained  value  of  the  vdocity  in 
air,  determine  in  this  way  the  vdodtiea  in  other  gases, 
and  thence  the  values  of  their  coefficients  y  (frid.  g  21). 

85.  While  the  inferences  drawn  by  means  of  Bemouilli'a 
theory  agree,  to  a  certain  extent,  with  actual  observation, 
there  are  discrepandes  between  the  two  which  point  to 
the  existence  of  some  flaw  in  one  or  both  of  the  hypothesea 
on  which  the  theory,  rests.  In  truth,  the  conditiona 
assumed  by  Bemouilli  are  such  as  do  not  fully  occur  in 
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practice^  The  stopped  eztremitjr  of  a  pipe  is  axways  to 
some  extent  of  a  yielding  nature,  and  does  not  therefore 
ezBetly  coincide  with  a  nodal  snxf^;  nor  can  the  internal 
air  immediately  adjoining  the  open  end  be  perfectly  free 
from  yaiiation  of  density  during  the  vibrations  of  the 
whole  mass,  partiealarly  so  at  the  embouchure,  where  the 
blast  is  introduced  by  which  the  tone  is  originated.  It 
would  appear  from  recent  eacperiments  that  the  pitch  of  a 
pipe  IB  somewhat  lower  than  the  above  theory  would 
indicate. 

86.  The  reed-pipe  differs  in  many  respects  from  the 
Bunple  pipe  which  we  have  been  oonaidenng.  A  small 
elastic  strip  of  metal,  fixed  at  one  extremity  (the  reed), 
Uea  over  a  slit  of  the  same  shape,  and  is  set  in  transverse 
vibration  by  a  current  of  air  acting  underneath.  If ,  as  is 
the  ease  in  the  accordion  and  harmonium,  the  reed  is  un- 
provided with  a  pipe,  the  pitch  of  its  note  is  regulated 
altogether  by  the  dimensions  of  the  reed, 'in  oonformiQr 
with  the  law  of  tranversely  vibrating  plates ;  although,  it 
is  to  be  remarked,  the  note  is  really  due  to  Uie  vibrations 
of  the  air  which  alternately  escapes  through  the  slit  of  the 
reed,  and  is  prevented  doing  so  exactly  as  often  as  the 
reed  executes  a  movement  to  and  fro.  The  proper  note  of 
the  reed  itself  is  very  poor  and  faint 

87.  In  the  reed-pipe  there  is  added  above  the  reed  a  pipe 
the  air  in  which  partakes  of  the  vibratory  motion,  and  im- 
proves the  quality  of  the  sound.  The  pitch  is,  however, 
not  affected  b^  this  pipe,  unless  it  exceed  a  certain  length 
I,  when  the  pitch  begins  to  faU,  and  continues  to  do  so  as 
/  iB.increased,  tQl,  when  the  length  of  pipe  is  21,  the  note 
is  again  restored  to  its  original  pitch,  Ac 

88.  M.  Weber,  to  whom  we  are  indebted  for  these  and 
other  curious  facts  respecting  reed  pipes,  has  explained 
them  thus: — ^If  the  reed  be  exactly  at  that  part  of  the 
vibrating  air-column  where  the  air-displacements  are  at 
their  maximnm,  and  where  consequently  the  air  suffers  no 
variation  of  density  during  the  vibratory  motion  of  the 
column,  the  oscillations  of  the  reed  are  not  at  all  affected 
by  the  air-vibirations,  and  consequently  the  pitch  of  the 
reed-pipe  is  the  same  as  that  of  the  reed  its^  But  if  the 
reed  be  situated  at  any  other  part  of  the  air-column,  and 
especially  at  a  nodal  section,  where  the  air  is  undergoing 
alternate  condensation  and  rarefaction,  then,  when  the  air^ 
Uast  from  the  wind  chest  pushes  in  the  reed,  the  air  in 
the  pipe  is  in  tiie  act  of  rarefaction,  and  consequently  tends 
to  acoBlerate  the  reed  inwards,  whereas  the  elasticity  of 
the  reed  tends  in  an  opposite  direction.  When,  again,  the 
reed  ia  passing  to  the  other  extreme  of  its  vibration,  the 
air  in  the  pipe  is  in  the  act  of  condensation,  and  tends  to 
accelerate  the  reed  outwards  or  in  the  opposite  direction  to 
the  elasticity  of  the  reed.  Hence  the  reed  is  affected  just 
as  if  its  elasticity,  and  therefore  the  rapidity  of  its  vibra- 
tions^ were  diminiahed,  and  thus  the  pitch  ia  lowered. 

PabvIX. 
Sinffin^^  Flamei. 

89.  The  ehemiad  or  gas  harmonioon,  which  consists  of 
a  small  flame  of  hydrogen  or  of  coal  gas,  burning  at  the 
lower  part  of  the  interior  of  a  glass  tube,  and  giving  out  a 
very  distinct  note,  exhibits  considerable  analogy  with  the 
reed-pipei  For,  as  Sondhaus  seems  to  have  established, 
the  primary  cause  of  the  note  lies  in  the  oscillations  of  the 
gas  within  the  burner  and  the  feeding-pipe,  which  there- 
fore play  exactly  the  same  part  as  doee  the  reed  portion  of 
the  reed-pipe.  The  air  in  the  glass  tube  being  heated  by 
the  flame  ascends,  and  the  pressure  above  the  flame  being 
thence  diminiahed,  the  flame  is  forced  upwards  by  the  gas 
beneath,  until  an  influx  of  atmospheric  air  at  the  top  of 
the  tube  forces  the  flame  back,    thus  a  periodic  agitation 


I  of  the  flame  ensues,  accompanied  by  a  corresponding  dis- 
turbance of  the  air-column  in  the  glass  tube.  The  size  o£ 
the  flame  and  its  position  within  the  tube  must  be  so 
regulated  as  to  bring  out  the  best  possible  note,  which  will 
then  be  found  to  be  the  same  as  the  air  ia  the.tu>>e  would 
itself  emit,  according  to  the  laws  of  pipes,  allowance  being 
made  for  the  high  temperature  of  the  air.  A  series 
of  tubes  may  thus  be  arranged  of  suitable  lengths  to  give 
the  common  scaler  It  sometimes  happens,  particularly 
with  short  tubes,  that*  the  note  will  not  come  out  spontane- 
ously, all  that  is  required,  then,  is  either  by  blowing  gently 
at  the  top  of  the  tube,  or  by  singing  in  unison  with  the 
expected  note,  to  give  to  the  air  the  requisite  initial  move- 
ment 

The  flame,  which  bums  steadily  with  a  yellowish  light 
before  the  tube  sounds,  will,  as  soon  as  the  note  is  heard, 
be  seen  to  flicker  up  and  down,  changing  rapidly  from 
yellow  to  blue  and  blue  to  yellow,  its  intensity  also  chang- 
ing periodically.  These  fluctuations  are  best  seen  by  view- 
ing the  image  of  the  flame  reflected  by  a  small  plane  mirror, 
hdfd  in  the  hand  and  moved  to  and  fro.  Before  the  note 
is  hear4,  the  image  of  the  then  quiescent  flame,  being  im- 
pressed on  different  points  of  the  retina,  appears  as  a  con- 
tinuous luminous  strip;  but,  when  the  harmonicon  speaks, 
the  various  images  become  quite  detadied  from  one  another, 
showing  that  the  portion  of  the  retina  over  which  the 
reflected  light  passes  is  sensibly  affected  only  at  certain 
points  of  it,  which  evidently  correspond  to  the  instants  of 
time  at'which  the  flame,  in  its  periodical  fluctuations,  is  at 
its  brightest 

90.  Naked  flames,  that  is,  flames  unaccompanied  by  tubes, 
may  also  give  out  musical  notes,  and  many  singular  in- 
stances are  mentioned  by  lyndall  and  others  of  their 
sensitiveness  to  external  sounds. 

91.  Koenig  of  Paris  has  constructed  an  apparatus  in* 
tended^Xo  indicate  the  modes  of  vibration  of  the  different 
parts  of  vibrating  bodies,  such  as  columns  of  air,  kc,  by 
means  of  flames,  and  to  which  he  has  given  the  name  of 
the  Flame  Manometer,  We  will  here  describe  its  applica- 
tion to-,  the  case  of  organ-pipes.  An  open  pipe  has  three 
apertures  along  one  side,  one  at  the  middle,  o  (fig.  28),  %,e,, 
at  a  node  of  the  fundamental  tone,  and  the  two  others,  o^  h, 

half  way  between  o  and  the  extremities  of  the       ^ ^ 

pipe,  and  coinciding  therefore  with  the  nodes  of 
the  fiirst  overtone  or  octave.  These  openings  are 
closed  by  thin  flexible  membranes  forming  the 
ends  of  small  boxes  or  eapeuUt,  the  spaces  within 
which  communicate  by  caoutchouc  tubes  with  a 
coal-gas  reservoir,  -and  also  by  separate  tubes  with  ^ 
small  gas  burners  arranged  on  a  vertical  stand.  / 
The  gas  being  introduced,  and  the  three  flames 
kindled  and  adjusted  to  equal  heights  of  about  }   ^' 

of  an  inch;  if  Uie  pipe  be  made  now  to  utter  its  first  over- 
tone, the  flame  connected  with  o  will  remain  stationaiy 
and  of  the  same  brightness  as  before,  but  those  communi- 
cating with  a  and  b  will  become  longer  and  thinner,  and 
assume  a  bluish  and  faint  luminosity.  But,  if  the  funda- 
mental be  brought  out  of  the  pipe,  then  it  ii  o*b  flame 
that  is  violently  affected,  while  those  of  a  and  b  are  scarcely 
affected  at  all.  If  the  flames  be  originally  made  less  in 
height  (say  ^  inch),  those  of  a  and  6  in  the  former  case,  and 
of  o  in  the  latter,  will  be  extinguished.  These  results  are 
due  to  the  condensations  and  rarefactions  of  the  air  in  the 
pipe  which  are  at  their  maximTim  at  a  node,  causing  the 
membrane  placed  there  to  vibrate  outwards  and  inwards, 
and  hence  to  force  more  or  less  of  the  gas  into  the  burner. 
In  order  to  compare  together  the  notes  of  different  pipes, 
four  plane  reflecting  surfaces  are  connected  together  in  the 
form  of  a  cube,  which  is  mounted  on  a  vertical  axis  about 
which  it  is  capable  of  being  turned  round.     Each  pipe  is 
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fiiniialied  with  one  opening,  a  memorane,  &c.  (as  aboye), 
at  its  middle.  As  pointed  out  (§  87),  if  any  of  the  pipes 
be  made  to  sound,  the  reflector  being  at  the  same  time  put 
in  motion,  a  series  of  separate  images  wilLbe  seen.  On 
sounding  another  pipe,  whose  fundamental  is  an  octaye 
higher,  we  shall  have  a  second  line  of  images  separated 
from  each  other  by  half  the  intenral  of  those  in  the  former 
series.  This  is  best  observed  when  the  two  flames  are  placed 
in  the  same  vertical  line.  If  the  note  of  the  second  pipe 
is  a  fifth  higher  than  the  first,  and  consequently  its  vibra- 
tions to  those  of  the  first  as  3  to  2,  then  the  same  space 
which  contains  two  images  of  the  lower  note  will  contain 
three  of  the  higher,  and  so  on,  for  other  combinations. 
When  more  complicated  ratios  are  to  be  tested,  it  is  pre- 
ferable to  connect  both  capsules  with  the  same  burner, 
either  with  or  without  the  reflector. 

Pabt  X. 
Communication  of  Vtbratiom* 

92.  The  communication  of  sonorous  vibrations  from  one 
body  to  another  plays  so  essential  a  part  in  acoustics  that 
a  few  words  must  here  be  giyen  to  the  subject  It  appears 
to  be  well  established  that  while  the  vibrations  of  a  solid 
are  in  general  most  readily  communicated  to  other  solids 
in  contact  with  it,  they  are  not  so  to  liquids,  and  still  less 
so  to-  air  and  ol£er  aeriform  fluids.  Thus,  a  tuning-fork 
is  inaudible  at  any  moderate  distance  unless  applied  to  a 
table,  by  whose  extended  surface  the  air  can  be  more 
iutensely  affected.  So  likewise  a  musical  string  sounds 
very  poorly  unless  ix)nnected  with  a  resonant  cavity  or 
wooden  chest,  to  the  wood  of  which  it  first  imparts  its 
vibratory  motion,  which  then  produces  stationary  waves  in 
the  continued  air. 

93.  A  few  years  ago  M.  Kundt  made  known  a  method 
founded  on  the  communicability  of  vibration,  by  which 
the  yelocities  of  sound  in  different  media  may  be  compared 
together  with  great  facility.  Take  a  glass  tube  3  feet  er  up- 
wards in  length,  drop  into  it  a  small  quantity  of  the  fine 
powder  of  the  club-mess  or  lycopodium,  and  turn  the  tube 
round  so  as  to  spread  the  powder  over  the  internal  surface 
of  the  tube.  Stop  both  ends  of  the  tube  with  corks,  damp 
it  at  its  centre,  and  rub  one  of  its  halves  lengthwise  ijrith 
a  moist  cloth,  so  as  to  cause  the  glass  to  sound  a  note.  It 
>7iU  then  be  found  that,  the  air  within  the  tube  taking  up 
the  motion,  and  a  stationary  waye  being  formed  in  it,  the 
]K}wder  is  driven  off  from  the  ventral  segments  and  forms 
little  heaps  at  the  nodes.  The  dust-heaps  are,  by  the  laws 
of  stationary  waves,  separated  therefore  from  each  other 
by  intervals  each  equal  to  half  the  length  of  an  air-wave,  or 

-.    If,  then,  the  number  of  heaps  -m^  and  the  length 

2/ 
of  the  tube  «/:  X  =  — , 
'         m 

But,  by  the  laws  of  longitudinal  vibrations  of  rods,  the 

length  Vof  the  glass-wave  -^(o)"^/.     Hence  —  =  w, 

that  is,  the  number  of  dust-heaps  is  equal  to  the  ratio  of 
the  lengths  of  a  waye  of  sound  in  glass  and  in  air,  and 
consequently  to  the  ratio  of  the  velocities  of  sound  in  those 
media.  (For  the  vibrations  being  in  unison,  their  number 
in  a  given  time  jnust  be  the  same  for  the  class  and  the 

air,  He.,  "57  *  ^ ;  ^>  '^'  ^eing  the  yelocities). 

KundJ;  found  16  to  be  thp  number  of  heaps;  prior 
experiments  of  a  different  Jdnd  had,  as  we  hbve  before 
mentioned,  given  this  as  the  number  of  times  that  the 
velocity  of  sound  in  glass  exceeds  its  yelocity  in  air. 

Instead  of  producing  the  air-vibrations  by  friction  of  the 
tube  cgntaining  the  air,  it  is  preferable  to  make  use  of  a 
sftialler  tube  or  rod,  furnished  with  a  cork  at  one  end,  which 


fits  like  a  piston  into  the  tube,  and  projecting  at  its  oater 
end  through  an  opening  in  the  cork  which  doses  the  air- 
tube.  The  rod  thus  inserted  is  the  one  which  is  rubbed 
longitudinally  and  communicates  its  vibrations  to  the  air 
in  tiie  endosing  tube.  By  means  of  an  apparatus  of  this 
kind,  Kundt  determined  t^e  ratio  to  the  ydodty  of  sound 
in  air  of  its  ydodty  in  various  solids,  and  also  (repladn^ 
the  air  in  the  tube  by  different  gases)  of  its  vdodty  in 
these  gases. 

Pabt  XL 

Interference  of  Sound, 

94.  When  two  or  more  sonorous  wayes  trayd  through 
the  same  medium,  each  partide  of  the  air  being  simultane- 
ously affected  by  the  disturbances  due  to  ti^e  different 
wayes,  moves  in  a  different  manner  than  it  would  if  only 
acted  on  by  each  wave  singly.  The  wayes  are  said  mutually 
to  interfere.  We  shall  exemplify  this  subject  by  consider- 
ing the  case  of « two  waves  travelling  in  the  same  directiozi 
through  the  air.  We  shall  then  obviondy  be  led  to  the 
following  j.'esuhs : — 

95.  If  the  two  vTaves  are  of  equal  length  \  and  are  in 
the  same  phase  (that  is,  each  producing  at  any  given 
moment  the  same  state  of  motion  in  the  air-partides),  their 
combined  effect  is  equivalent  to  that  of  a  wave  of  the  same 
length  A,  but  by  which  the  excursions  of  the  partides  are 
increased,  being  the 
sum  of  those  due 
to  the  two  Qpm- 
ponent  waves  re- 
s|)ectivdy. 

If  the  two  inter- 
fering waves,  being 
still  of  saHre  length 
A,  be  in  opposite 
phases,  or  so  that  ^'  ^®* 

one  is  in  advance  of  the  other  by  - ,  and  consequently  one 

produces  in  the  air  the  opposite  state  of  motion  to  the 
other,  then  the  resultant  wave  is  one  of  the  same  length 
A,  but  by  which  the  excursions  of  the  particles  are  de- 
creased, being  the  difference  between  those  due  to  the 
component  waves.  If  the  amplitudes  of  vibration  which 
thus  mutually  interfere  are  moreoyer  equal,  the  effect  is 
the  total  mutual  destruction  of  the  vibratory  motion. 

Thus  we  learn  that  two  musical  notes,  of  the  same  pitch, 
conyeyed  to  the  ear  through  the  air,  will  produce  the  effect 
of  a  single  note  of  the  same  pitch,  but  of  increased  loudness, 
if  they  are  in  the  same  phase,  but  affect  the  ear  yery 
slightiy,  if  JEit  all,  when  in  opposite  phases.  If  the  differ- 
ence of  phase  be  yaried  gradually  from  zero  to  -A,  the  result- 
ing sound  wil>  gradually  decrease  from  a  maximum  to  a 
minimum. 

96.  Among  the  many  experimental  confirmations  which 
may  be  adduced   of  these  proportions, 
we  will  mention  the  following^ —  • 

Take  a  drcular  plate,  such  as  is 
available  for  the  production  of  Chladni's, 
figures  (§  71),  and  cut  out  of  a  sheet  "^ 
of  pasteboard  a  piece  of  the  shape 
ABOCD  (fig.  30),  consisting  of  two 
circular  quadrants  of  the  same  diameter 
as  the  pkte.  Let,  now,  tlvB  plate  be- 
made  in  the  usual  manner  to  vibratls  so  as  to  exhibit  two 
nodal-  lines  coinciding  with  two  rectangular  diameters.  If 
the  ear  be  placed  right  above  the  centre  of  the  plate,  the 
sound  will  -be  scarcdy  audible.  But,  if  the  pasteboanl  be 
interposed  so  as  to  intercept  the  vibrating  segments  AOB^ 
DOC,  the  note  becomes  much  more,  distinct    The  reason 
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of  tliu  18,  that  the  segments  of  the  plate  AOD,  BOC 
always  vibrate  in  the  same  direction,  but  oppositely  to 
the  segments  AOB,  DOC.  He^oe,  when  the  pasteboard 
is  in  its  place,  there  are  two  wayes  of  same  phase  starting 
from  the  two  former  segments,  and  reaching  the  ear  after 
equal  distances  of  transmission  through  the  air,  are  again 
in  the  same  phase,  and  produce  on  the  car  a  conjunct  im- 
pression. But  when  the  pasteboard  is  removed,  then  there 
is  at  the  ear  opposition  of  phase  between  the  first  and  the 
second  pair  of  waves,  and  consequently  a  minimum  of  sound. 
^  97.  A  tubular  piece  of  wood  shaped  as  in  fig.  31,  and 
'  having  a  piece  of  thin  membrane  stretched  over 
the  opening  at  the  top  C,  some  dry  sand  being 
strewn  over  the  membrane,  is  so  placed  over  a 
drcnlar  or  rectangular  vibrating  plate,  that  the 
ends  A,  B  lie  over  the  segments  of  the  plate, 
such  as  AOD,  COB  in  the  previous  fig.,  which  ^ 
are  in  the  same  state  of  motion.  The  sand  at  C  will 
be  set  in  violent  movement.  But  if  the  same  ends 
A,  B,  be  placed  over  oppositely  vibrating  segments  (such  as 
AOD,  COD),  the  sand  will  be  scarcely,  if  at  all,  affected. 

98.  If  a  tuning-fork  in  vibration  be  turned  round  before 
the  ear,  four  positions  will  be  found  in  which  it  will  be 
uaadible,  owing  to  the  mutual  interference  of  the  oppo- 
sitely vibrating  prongs  of  the  fork.  On  interposing  the 
hand  between  the  ear  and  either  prong  of  the  fork  when 
in  one  of  those  positions,  the  sound  becomes  audible,  be- 
cause then  one  of  the  two  interfering  waves  is  cut  off  from 
the  car.  This  experiment  may  be  varied  by  holding  the 
fork  over  a  glass  jar  into  which  water  is  poured  to  such  a 
depth  that  the  air-column  within  reinforces  the  note  of 
the  fork  when  suitably  placed  and  then  turning  the  fork 
round. 

99.  Helmholtz's  double  syren  (§  51)  is  well  calculated 
for  the  investigation  of  the  laws  of  interference  of  sound. 
For  this  purpose  a  simple  mechanism  is  found  in  the  in- 
Etmment,  by  means  of  which  the  fixed  upper  plate  can  be 
turned  round  and  placed  in  any  position  relatively  to  the 
xiwer  one.  If,  now,  the  apparatus  be  so  set  that  the  notes 
from  the  upper  and  lower  chest  are  in  unison,  the  upper 
fixed  plate  may  be  placed  in  four  positions,  such  as  to 
cause  the  air-current  to  be  cut  off  in  the  one  chest  at  the 
exact  instant  when  it  is  freely  passing  through  the  other, 
and  nee  versa.  The  two  waves,  therefore,  being  in  opposite 
phases,  neutralise  one  another,  and  the  result  is  a  faint 
sound.  On  turning  round  the  upper  chest  into  any  inter- 
mediate position,  the  intensity  of  the  sound  will  increase 
up  to  a  maximum,  which  occurs  when  the  air  in  both  chests 
is  being  admitted  and  cut  off  contemporaneously. 

100.  If  two  pipes,  in  exact  unison,  and  furnished  with 
flame  manometers,  are  in  communication  with  the  same 
wind-chest,  and  the  two  flames  be  placed  in  the  same 
vertical  line,  on  introducing  the  current  from  the  bellows, 
we  shall  find  that  the  two  Unes  of  reflected  images  will  be 
so  related  that  each  image  in  one  lies  between  two  images 
in  the  other.  This  shows  that  the  air-vibrations  in  one 
pipe  are  always  in  an  opposite  phase  to  the  other,  or  that 
condensation'  ia  taking  place  in  the  one  when  rarefaction 
occurs  in  the  other.  This  arises  from  the  current  from  the 
bellows  passing  alternately  into  the  one  and  the  other  pipe. 
There  will  also  be  a  remarkable  collapse  of  the  sound 
when  both  pipes  communicate  with  the  wind-chest  com- 
pared with  iJiat  produced  from  one  pipe  alone. 

i  101.  If  the  two  interfering  waves  are  such  as  produce 
,  vibrations  whose  numbers  per  second  are  is,  n'  respectively, 
these  being  to  each  other  in  the  ratio  of  two  integers  m,  m 
when  expressed  in  its  lowest  terms,  then  the  leng^  of  the 
waves  A,  X'  being  inversely  as  n  to  n',  will  be  to  each 
other  tLt  m'lm,  and  consequently  m  X  -  m'  X'.  Particles 
therefore  of  the  air  separated  by  this  distance  from  each 


other  will  be  in  the  same  phase,  that  is,  the  lengtL  of  tha 
reruUant  wave  will  be  m  X  or  m'  X',  and  if  N  denote  the 

n        tt' 
corresponding  number  of  vibrations  N  -» —  or  — ,. 
*  **  m       fa 

Thus,  for  the  fundamental  and  its  octave  -7  "*  i>  <^<^ 

therefore  N  - »  or    -r- ;  that  is,  the  note  of  interference 
is  of  the  same  pitch  as  the  fundamental 
For  the  fundamental  and  its  major  third,  ~7  *^*  Hence 

M  n' 

N  «    A  ^^  T*  ^^^  ^>  ^®  resulting  sound  is  two  octaves 

lower  than  the  fundametaL 

fi      3 
For  the  fundamental  and  its  major  sixth,  ~7"r;    ^ 

n  n' 

therefore  *  ::  or  --,  and  the  resulting  sound  is  a  twelfth 
3  6 

below  the  lower  of  the  two  interfering  notes. 

If  m  and  m'  differ  by  1,  then  N  «  »  -  is' ;  for  m  -  m' 

or  1  «  ~  -    — .     Hence,  if  the  ratio  of  the  vibrations 

of  two  interfering  sounds  is  expressible  in  its  lowest  terms 
by  numbers  whose  difference  is  unity,  the  resulting  note 
has  a  number  of  vibrations  simply  equal  to  the  difference 
of  those  of  the  interfering  notes.  * 

The  results  stated  in  this  section  may  be  tested  on  a  bar 
monium.  Thus,  if  the  notes  B,  C,  at  the  extreme  right  of 
the  instrument  be  struck  together,  there  will  be  heard  an 
interference  note  four  octaves  lower  in  pitch  than  tho 
above  C,  because  the  interval  in  question  being  a  semi- 
tone, is  if,  and,  consequently,  by  last  case,  the  interfereocu 
note  is  lower  than  the  C  by  interval  -fj. 

Other  notes  may  be  heard  resulting  from  the  mutual 
interference  of  the  overtones. 

102.  When  two  notes  are  not  quite  in  tune,  the  resulting 
sound  is  found  to  alternate  between  a  maximum  and  mini- 
mum of  loudness  recurring  periodically.  To  these  periodical 
alternations  has  been  given  the  name  of  Btati.  Their 
origin  is  easily  explicable.  Suppose  the  two  notes  to  cor- 
respond to  200  and  203  vibrations  per  second;  at  some 
instant  of  time,  the  air-particles,  through  which  the  waves 
are  passing,  will  be  similarly  displaced  by  both,  and  con- 
sequently the  joint  effect  will  be  a  sound  of  some  intensity. 
But,  after  this,  the  first  or  less  rapidly  vibrating  note  will 
fall  behind  the  other,  and  cause  a  diminution  in  the  joint 
displacements  of  the  particles,  till,  after  the  lapse  of  \  of 
a  second,  it  will  have  fallen  behind  the  other  by  ^  a  vibra- 
tion. At  this  moment,  therefore,  opposite  displacements 
will  be  produced  of  the  air-particles  by  the  two  notes,  and 
the  sound  due  to  them  will  be  at  a  minimum.  This  will 
be  followed  by  an  increase  of  intensity  until  the  lapse  of 
another  sixth  of  a  second,  when  the  less  rapidly  vibrating 
note  wiU  have  lost  another  half-vibration  relatively  to  the 
other,  or  one  vibration  reckoning  from  the  original  period 
of  time,  and  the  two  component  vibrations  will  again  con- 
spire and  reproduce  a  maximum  effect.  Thus,  an  inter- 
val of  ^  of  a  second  elapses  between  two  successive  maxima 
or  beats,  and  there  are  produced  three  beats  per  second. 
By  similar  reasoning  it  may  be  shown  that  the  number  of 
beats  per  second  is  always  equal  to  the  difference  between 
the  numbers  of  vibrations  in  the  same  time  corresponding 
to  the  two  interfering  notes.  The  more,  therefore,  these 
are  out  of  tune,  the  more  rapidly  will  the  beats  follow  each 
other. 

Beats  are  also  heard,  though  less  distinctly,  when  other 
concords  such  as  ihirdty  fifthM^  dec,  are  not  periectly  in  tune ; 
thus,  200  vibrations  and  303  vibrations  per  second,  which 
form,  in  combination,  an  imperfect  fifth,  produce  beats 
occurring  at  the  rate  of  three  per  second. 
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103.  Th6  pltenoxnena  of  boats  may  be  easily  observed 
with  two  organ-pipes  put  slightly  out  of  tone  by  placing 
the  hand  near  the  open  end  of  one  of  them,  with  two 
musical  strings  on  a  resonant  chest,  or  with  two  tuning- 
forks  of  same  pitch  held  over  a  resonant  cavity  (such  as  a 
glass  jar,  vicL  §  97),  one  of  the  forks  being  put  out  of  tune  by 
loading  one  prong  with  a  small  lump  of  bees'-wax.  In  the 
last  instance,  if  the  forks  are  fixed  on  one  solid  piece  of  wood 
which  can  be  grasped  with  the  hand,  the  beats  will  be 
actually  felt  by  the  hand.  If  one  prong  of  each  fork  be 
furnished  with  a  small  plain  mirror,  and  a  beam  of  light 
from  a  luminous  point  be  reflected  successively  by  the  two 
mirrors,  so  as  to  form  an  image  on  a  distant  screen,  when 
one  fork  alone  is  put  in  vibration,  the  image  will  move  on 
the  screen  and  be  seen  as  a  line  of  a  certain  length.  If 
both  forks  are  in  vibration,  and  are  perfectly  in  tune,  this 
line  may  either  be  increased  or  diminished  permanently  in 
length,  according  to  the  difference  of  phase  between  the 
two  sets  of  vibrations.  But  if  the  forks  be  not  quite  in 
tune,  then  the  length  of  the  image  will  be  found  to  fluc- 
tuate between  a  mftTimnm  and  a  minimum,  thus  making  the 
beats  sensible  to  the  eye.  The  vibrograph  (§  52,  53)  is 
ilso  weU  suited  for  the  same  purpose,  and  so  in  an  especial 
manner  ia  Helmholtz'  double  syren  (§51),  in  which,  by 
continually  turning  round  the  upper  box,  a  note  is  pro- 
duced by  it  more  or  less  out  of  tune  with  the  note  formed 
by  the  lower  chest,  according  as  the  handle  is  moved  more 
or  less  rapidly,  and  most  audible  beats  ensue.  The  gas 
harmonica  and  the  flame  manometer  also  afford  excellent 
illustrations  of  the  laws  of  beats. 

104.  Advantage  has  been  taken  of  these  laws  for  the 
purpose  of  determining  the  absolute  number  of  vibrations 
per  second  corresponding  to  any  given  note  in  music, 
whence  may  be  derived  the  number  for  all  the  other  notes 
(§  45).  The  human  ear  may  be  regarded  as  most  correctly 
appreciating  two  notes  differing  by  an  octave.  Two  tuning- 
forks  then  are  taken,  giving  respectively  the  note  A  and 
its  lower  octave,  and  a  number  of  other  forks  are  prepared 
intermediate  in  piteh  to  these,  say  54,  and  by  means  of 
bees'-wax  these  are  so  tuned,  that  ihe  &nt  gives  four  beats 
with  the  A  fork,  the  second  four  beats  with  the  fourth,  and 
so  on  up  to  the  last,  which  also  gives  four  beats  with  the 
A.|  fork.  Now,  if  » -« the  unknown  number  of  vibrations 
for  the  note  A,  »-4,  »-8  ...  n-55x4,  will  be  the 
numbers  for  all  the  successive  forks  down  to  the  A^  fork, 

which  being  an  octave  .below  A.  we  have  -^ "(and 

consequently  n  >«  440. 

105.  Beats  also  afford  an  excellent  practical  guide  in  the 
tuning  of  instruments,  but  more  so  for  the  higher  notes  of 
the  register,  inasmuch  as  the  same  number  of  beats,  that 
is,  the  same  difference  between  the  numbers  of  vibrations, 
for  two  notes  of  hi^  pitch,  indicates  greater  deviation 
from  perfect  unison,  than  it  does  for  two  notes  of  low 
pitch.     Thus,  two  low  notes  of  32  and  80  vibrations 

ttO  1 A 

respectively, whose  interval  is  therefore  ^  or  —  «.&,  a  semi- 

30        15 

tone,  give  two  beats  per  second,  while  the  same  number  of 
beats  are  given  by  notes  of  32  x  16  (four  octaves  higher 
than  the  firat  of  the  preceding)  or  512  and  514  vibrations, 
which  are  only  slighUy  out  of  tune. 

106.  As  the  intenral  between  two  notes,  and  con- 
sequently the  number  of  beats  increases,  the  effect  on  thA  ear 
becomes  more  and  more  unpleasant,  and  degenerates  at  last 
into  an  irritating  rattle.  WiUithe  middle  notes  of  the  musical 
register,  this  result  occurs  when  the  nimiber  of  beats  comes 
up  to  20  or  30  per  second,  the  musical  interval  between 
ihe  two  interfering  notes  being  then  between  half  and 
a  whole  tone.  H<Jmholtz  attributes  the  disagreeable  im- 
pression of  beats  on  the  ear.  to  the  same  physiological  cause 


to  which  is  due  the  painful  effect  on  the  eye  of  a  faint 
flickering  light,  as,  for  instance,  the  light  streaming  through 
a  wooden  paling  with  intervening  openings  when  Uie 
individual  idOTected  is  passing  alongside.  In  this  case,  the 
retina,  which,  when  continuously  receiving  the  same  amount 
of  light,  thereby  loses  its  sensitiveness  in  a  great  degree,  Ls 
unable  to  do  so. 

It  is,  however,  remarked  by  the  above-mentioned  author 
that  the  same  numbcor  of  beats,  which  has  so  irritatiI^$  an 
effect  when  due  to  two  notes  in  the  middle  of  the  register, 
is  not  attended  by  the  same  result  when  due  to  notes  of 
much  lower  pitch.  Thus,  the  notes  C,  D  fonning  a  tone 
give  together  33  beats  per  second,  while  a  note  two  octaves 
lower  than  C  also  gives  33  beats  with  its  fifth ;  yet  the 
former  combination  forms  a  discord,  the  latter  a  most 
pleasing  concord. 

107.  When  the  number  of  beats  reaches  to  132  or 
upwards  per  second,  the  result  ia  a  continuous  and  not 
unpleasing  impression  on  the  ear,  and  it  was  formerly  hcia 
that  the  effect  was  always  equivalent  to  that  of  a  note 
having  that  number  of  vibrations.  Holmholtz  has  shown 
that  l£is  opinion  is  inaccurate,  except  when  the  interfering 
tones  are  very  loud,  and  consequently  accompanied  by 
very  considerable  displacements  of  the  particles  of  the 
vibrating  medium.  Thes'-  resultant  tones  b^^'ng,  as  to 
their  vibration-number,  equal  to  the  difference  between  the 
numbers  corresponding  to  the  two  primaries,  are  termed 
difertnee4one$y  and  may  be  best  observed  with  the  double 
syren.  The  same  author  was  led  also,  on  theoretical 
grounds,  to  surmise  the  formation  of  wmnuUionritnui  by 
ike  iirterference  of  two  loud  primaries,  the  number  of 
resultant  vibrationB  being  then  equal  to  the  sum  of  the 
numbers  for  the  two  components,  and  appealed  for  experi- 
mental proof  to  his  syren.  But,  at  the  last  meeting  of  the 
British  Association  (1872^,  Koenig,  the  celebrated  Buisian 
acoustician,  maintained  that  the  notes  of  the  syren,  thus 
held  to  be  summation-tonefl,  were  in  reality  the  diferene^ 
tanet  of  the  harmonics. 

108.  By  reference  to  the  laws  of  the  interference  of 
vibrations,  Helmholtz  has  been  enabled  to  offer  a  highly 
satisfactoiy  explanation  of  the  cause  whence  arises  dif- 
ference of  quiUity  or  timbre  or  acoustic  colour  betweeii 
different  sounds.  He  has  shown  conclusively  that  there 
are  but  few  sounds  which  are  of  a  perfectly  simple  character, 
that  is,  in  which  the  fundamental  is  not  accompanied  by 
one  or  more  overtones.  Now,  when  a  note  is  nmple,  there 
can  be  no  jarring  on  the  ear,  because  there  is  on  room  for 
interference  of  sound.  Hence,  the  softness  of  the  tuning- 
fork  when  its  fundamental  is  reinforced  by  a  resonant 
cavity,  and  also  of  the  flute.  The  same  character  of  soft- 
ness belongs  also  to  those  instruments  in  which  the  powerful 
harmonics  are  limited  to  the  vibration  ratios  2,  3 ...  6 
(§  57,  80);  because  the  mutual  interference  of  the  funded 
mental  and  their  harmonics  give  rise  to  concords  ovlj. 
The  piano,  the  open  organ  pipe,  the  violin,  and  the  softer 
tones  of  the  human  voice,  are  of  this  class.  But  if  the  odd 
harmonics  alone  are  present,  as  in  the  narrow  stopped 
organ  pipe,  and  in  the  clarionet,  then  the  sound  ia  poor, 
and  even  nasal;  and  if  the  higher  harmonics  beyond  the 
sixth  or  seventh  are  veiy  marked,  the  result  is  very 
harsh  (as  in  reed-pipes^ 

109.  The  human  voice  (for  a  description  of  the  organ  in 
which  it  originates,  we  refer  to  Art  PhyMogy — Voice  and 
Speech)  is  regarded  by  the  best  authorities  as  being  analogoas 
to  a  rMd-pipe,  the  vocal  chords  fonning  the  reed,  and  the 
cavity  of  the  mouth  the  pipe,  and,  Hke  the  reed,  ia  rich  in 
harmonics,  as  many  as  sixteen  having  been  detected  in  a  basa 
voice.  But  their  number  and  relative  intensities  differ  much 
in  different  individuals,  or  even  in  the  same  person  at  dif- 
ferent times ;  and  it  \a  on  this  variety  that,  agreeably  to  Helm- 
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HoUz'b  thooiy  of  tunbre,  the  pecoliaritiea  depend  hj  which  I 
aoj  oue  voice  may  be  nnmistakablj  diatingmahod  from 
ereiy  other.  Yoicca  in  which  OYertones  abound  are  sharp, 
and  even  rough;  those  in  which  they  are  few  or  faint,  are 
Boft  and  sweet  In  every  voice,  however,  the  number  and 
relative  intensity  of  the  overtones  depend  on  the  form 
assumed  by  the  cavity  of  the  mouth,  which  acts  relatively 
to  the  vocal  chords  precisely  as  a  reaanator  does  to  a 
tuning-fork,  or  a  pipe  to  a  reed.  This  may  be  easily  tested 
by  holding  a  tuning-fork  before  the  open  mouth,  when, 
by  giving  to  the  cavity  a  suitable  form,  the  fundamental 
or  some  overtone  of  the  fork  may  be  heard  distinctly 
reverberated  from  the  interior  of  the  mouth.  Each  vowel 
sound,  as  Helmholtz  has  shown,  is  simply  the  result  of 
the  reinforcements  by  the  air  in  the  cavity  of  the  mouth, 
and  its  prolongation  towards  the  larynx,  of  one  or  in  some 
cases  two  overtones  of  determinate  pitch,  contained  in  the 
soond  which  proceeds  from  the  vocal  chords.  Koenig 
assigns  the  following  notes  as  characteristic  of  the 
simpler  vowel  sounds  (adopting  the  foreign  pro- 
nunciation) : — To  U,  the  note  Bb  below  lie  line 
in  the  Q  def,  corresponding  to  225  vibrations 


1^ 


pa  second;  to  0,  the  next  higher  octave,  consequently  of 


double  the  number  of  vibrations,  and  thenoe  ascending 
by  octaves  for  A,  £,  and  I,  the  last  of  which  is  therefore 
characterised  by  a  note  of  3600  vibrations  per  second. 

The  above  theory  of  vowel  sounds  may  be  satLafactorfly 
confirmed  by  means  of  tuning-forks,  vibrating  in  front  ai 
resonant  cavities,  which  can,  by  suitable  combination,  be 
made  to  utter  any  vowel  sound. 

Works  on  Acotuttes, 

Chladni,  TratiS  cPAcoustxque.     Paris,  1809. 
Herschely  Sir  John«  EfUHicL  Metrop.,  art  **  Sound."    Lou- 
don, 1830. 
Tyndall,  Lectures  on  Sound,  2d  edit.     London,  1869. 
Helmholtz,  JXe  Lehre  von  dcr  Tonempfindungen,  3d  edit, 
Braunschweig,  1870,  of  which  there  is  a  French  trana- 
lation,  and  an  English  one  is  promised. 
Besides  the  above,  some  account  of  the  subject  is  to  be 
found  in  such  general  works  on  Physics  as  Ganot's,  14th 
edit,  Paris,  1870,  of  which  a  translation  is  published  by 
Longmans,    London ;    Deschanel's    Jfatural    Fkilosophy, 
translated  by  Prof.  Everett,  London,  1873;  Jamin,  Cours 
ds  Physique,  3d  edit,  Paris,  1871;  Wulncr,  Fhysik,  2d 
edit,  Leipzig,  1870.  (d.  T.) 
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ACQUI,  a  town  of  Northern  Italy,  in  the  provinte  of 
Aleosandria,  18  miles  S.S.W.  of  the  city  of  that  name,  on 
the  left  bank  of  the  Bormida.  It  is  a  place  of  great 
antiquity;  and  its  hot  sulphur  baths,  which  are  still  much 
frequented,  were  known  to  the  Romans,  who  gave  the  place 
the  name  of  AqucB  StaHeUm,  There  are  stiU  to  be  found 
numerous  ancient  inscriptions,  and  the  remains  of  a  Roman 
aqueduct  The  town  is  the  seat  of  a  bishop,  and  has  a  fine 
cathedral,  several  convents,  and  a  royal  collega  Good 
wine  is  produced  in  the  vineyards  of  the  district,  and  great 
attention  is  given  to  the  rearing  of  silk-worms.  There  are 
also  oonsiderable  silk  manufactures.     Population,  8600. 

ACRE,  a  measure  of  surface,  beLog  the  principal  deno- 
mination of  land-measure  used  in  Qreat  Britain.  The 
word  (akin  to  the  Saxon  cuxry  the  German  acker,  and  the 
Latin  ager,  a  field)  did  not  originally  signify  a  determinate 
quantity  of  land,  but  any  open  ground.  The  English 
ntandard  or  imperial  acre  contains  4840  iquare  yards,  or 
10  square  chains,  and  is  also  divided  into  roodt,  of  which 
it  contains  4,  the  rood  again  being  divided  in  40  perehet. 
The  imperial  acre  has,  by  the  Act  5  Geo.  IV.  c.  74,  super- 
seded the  acres,  of  very  different  extent,  that  were  in  use 
in  different  parts  of  the  country.  The  old  Scottish  acre 
was  equal  to  1*26118345  imperial  acresi  The  Irish  acre 
contains  7840  square  jards.  The  acre  is  equivalent  to 
'40467,  i€L,  about  }ths,  of  the  French  hectare  (now  the  basis 
of  superficial  measurement  in  Germany,  Italy,  and  Spain, 
as  wdl  as  in  France),  "7  of  the  Austrian  joch,  *37  of  the 
Russian  deediine,  and  1  '62  ancient  Roman  jugera.  The 
hecUire  corresponds  to  2  acres  1  rood  35*38  perdiea. 

ACRE,  Akka,  or  St  Jsak  D'Aorb,  a -town  and  seaport 
of  Syria,  and  in  ancient  times  a  celebrated  city.  Ko  town 
has  experienced  greater  changes  from  politicid  revolutions 
and  the  calamities  of  war.  According  to  some  this  was  the 
Accho  of  the  Scriptures.;  and  its  great  antiquity  is  proved 
by  fragments  of  houses  that  have  been  found,  consisting  of 
that  highly  sun-burnt  brick,  with  a  mixture  of  cement  and 
sand,  which  was  only  used  in  erections  of  the  remotest 
ages.  It  was  known  among  the  ancients  by  the  name  of 
Ace,  but  it  is  only  from  the  period  when  it  was  taken  poesea- 
sion  of  by  Ptolemy  Soter,  king  of  Egypt,  and  received 
from  him  the  name  of  Ptolemais,  that  history  gives  any 
certain  account  of  it  When  the  empire  of  the  Romans 
began  to  extend  over  Aaia,  Ptolemais  came  into  their  pos- 
session. It  is  mentioned  by  Strabo  as  a  city  of  great 
importance;  and  fine  granite  and  marble  pillars,  monn* 
ments  of  its  ancient  grandeur,  are  still  to  be  seen.  During 
the  Middle  Ages  Ptolemais  passed  into  the  hands  of  the 
Saracens.  They  were  expelled  from  it  in  1110  by  the 
Crusaders,  who  made  it  tiieir  principal  port,  and  retained 
it  until  1187,  when  it  was  recovered  by  Saladin.  In  1191 
it  was  retaken  by  Richard  L  of  England  and  Philip  of 
France,  who  purchased  this  conquest  by  the  sacrifice  of 
100,000  troopsw  They  gave  the  town  to  the  knights  of  St 
John  of  Jetnualem,  from  whom  it  received  the  name  of  St 
Jean  D^ Acre.  In  their  possession  it  remained  for  a  century, 
though  subject  to  continual  assaults  from  the  Saracens. 
It  was  at  this  time  a  large  and  extensive  dty,  populous  and 
wealthy,  and  contained  numerous  churches,  convents,  and 
hospitaliB,  of  which  no  traces  now  remain.  Acre  was  finally 
lost  to  the  Crusaders  in  1291,*  when  it  was  taken  by  the 
Saracens  after  a  bloody  siege,  during  which  it  suffered 
severely.  From  this  time  its  prosperity  rapidly  declined.^ 
In  1517  it  fell  into  the  hands  of  the  Turkish  sultan,  Selim 
T. ;  and  in  the  beginning  of  the  18th  centuiy,  with  the 
exception  of  the  residences  of  the  French  itjAms,  a  mosque, 
and  a  few  poor  cottages,  it  presented  a  vast  scene  of  ruin. 
Towards  the  end  of  that  centuiy  Acre  was  much  strength- 
ened and  improved  by  the  Turks,  particularly  by  Djezzar 
FMha,  and  again  rose  to  some  importanoei    It  \b  memor- 


able In  modem  hlscory  for  the  gallantry  with  which  it ' 
defended  in  1799  by  the  Turks,  assisted  by  Sir  Sydney 
Smith,  against  Bonaparte,  who,  after  spending  sixty-one 
days  before  it,  was-  obligqid  to  retreat  It  continued  to 
enjoy  an  increasing  degree  of  prosperity  till  1832.  Thoagh 
fettered  by  imposts  and  monopoHes,  it  carried  on  a  con- 
siderable foreign  trade,  and  had  resident  consuls  from  most 
of  the  great  states  of  Europe.  On  the  revolt  of  Mehemet  AU, 
the  padia  of  Egypt,  Acre  was  besieged  by  his  son,  Ibrahim 
Pacha,  in  the  winter  of  1831-32.  The  siege  lasted  fivo 
months  and  twenty-one  days,  and,  before  the  city  was 
taken,  its  public  and  private  buildings  were  mostiy  destroyed. 
Its  fortifications  were  subsequentiy  repaired  and  improved 
by  the  Egyptians,  in  whose  hands  it  remained  until  3d  No7. 
1 840,  when  the  town  was  reduced  to  ruins  by  a  three  houra^ 
bombardment  from  the  British  fleet,  acting  as  the  aUiea  of 
the  sultan.  The  Turks  were  again  put  in  possession  of  it 
in  1841. 

Acre  is  situated  on  a  low  promontory,  at  the  northern 
extremity  of  the  Bay  of  Acre.  The  bay  affords  no  belter 
in  bad  weather;  and  the  port  is  scarcely  capable  of  contatn- 
ing  a  dozen  boats.  Vessels  coming  to  this  coast,  theref  ore, 
generally  frequent  the  anchorage  of  Caiffa,  on  the  south 
side  of  the  bay.  Acre  is  80  niiles  N.N.W.  of  Jerusalem, 
and  27  a  of  'fyu     Population,  10,000. 

ACROBAT  (from  ixpopar^a,  to  walk  on  tiptoe),  a  rope- 
dancer.  Evidence  exists  that  there  were  veiy  skOful  pei^ 
formers  on  the  tight-rope  {funandmli)  among  the  ancient 
RomansL  Modem  acrobats  generally  use  a  long  pole^ 
loaded  at  the  ends,  and  by  shifting  this  are  enabled  to 
maintain,  or  readily  to  recover,  their  equilibrium.  By  an 
extension  of  the  meaning  of  the  tjerm,  acrobatic  feats  now 
include  trap^  leaping  and  similar  performances. 

ACROCERAUNIA,  in  Ancient  Geography,  a  promon- 
tory in  the  N.W.  of  Epirus,  which  terminates  the  Hontes 
Ceraunii,  a  range  that  runs  S.E.  from  the  promontory 
along  the  coast  for  a  number  of  miles,  and  is  supposed  to 
have  derived  its  name  from  being  often'  struck  withjighi- 
ning.  The  cape  (now  called  Oloua  by  the  Greeks^  and  Lin- 
gueUa  by  the  Italians)  is  in  lat  40"*  25'  N. 

ACROGEN^  is  the  name  applied  to  a  division  of  acotj 
ledonous  or  ciyptogamous  plants,  in  which  leaves  are  pre- 
sent along  with  vascular  tissua  In  the  higher  divisions  of 
Acrogens,  as  ferns  and  lycopods,  the  tissue  consists  of  scalaii- 
form  vessels,  while  in  the  lower  divisions  spiral  cells  are 
observed,  which  take  the  place  of  vessels.  The  term  Acro- 
gen  means  summit-grower,  that  is,, a  plant  in  which  the 
stem  increases  spedally  by  the  summit  This  is  not^  how* 
ever,  strictiy  accurate. 

ACROLITH  {&Kp6\t$oi),  statues  of  a  transition  period, 
in  the  history  of  plastic  art,  in  which  the  trunk  of  the 
figure  was  of  wockI,  and  the  head,  hands,  and  feet  of 
marble.  The  wood  was  concealed  either  by  gilding  or, 
more  commonly,  by  drapeiy,  and  the  marble  parts  alone 
were  exposed.  Acroliths  are  frequenUy  mentioned  by 
Pausanias,  the  best  known  specimen  bcong  the  Minerva 
Areia  of  the  Platseana 

ACRON,  a  celebrated  physician,  bom  at  Agrigentom 
in  Sicily,  who  was  contemporaiy  with  Empedodee,  and 
must  therefore  have  lived  in  the  5th  century  before  Chiistb 
The  successful  measure  of  lighting  laige  fires,  and  purify- 
ing the  air  with  perfumes,  to  put  a  stop  to  the  pestilence 
that  raged  in  Athens  (430  B.a),  is  said  to  have  originated 
with  him;  but  this  has  been  questioned  on  chronological 
grounds.  Pliny  is  mistaken  in  saying  that  Acron  was  the 
founder  of  the  sect  of  the  Empirici,  which  did  not  exist 
until  the  3d  century  before  Christ  The  error  probably 
arose  from  a  desire  on  the  part  of  the  sect  to  establish  for 
itself  a  greater  antiquity  than  that  of  the  Dogmatia. 
Suidas  gives  the  tities  of  several  works  written  by  Acroa, 
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on  medical  •alrjecto,  m  ihe  Bono  dialect,  bat  Bona  of 
thaaa  now  exist 

ACBOPOLIS  CAk/m$vo\«»),  a  woid  ngnifying  the  apper 
tofwn,  or  diief  place  of  a  dXj,  a  dtade!,  vaoalljr  o&  the 
mimmit  of  a  rock  or  hUL  Such  buildings  were  common  in 
Gheek  cities;  and  th^are  also  foond  elsewbere,  as  in  the 
ease  ci  the  Oapitol  at  Borne,  and  the  Antonia  at  Jerusalem; 
bat  the  meet  celebrated  was  that  at  Athens,  the  remains  of 
^hich  still  delight  and  astonish  travellen.  It  was  enclosed 
by  wallB,  portions  of  which  show  traces  of  extreme  antiqoity. 
It  had  nine  gates;  the  principal  one  was  a  splendid  stnio- 
tore  of  Pentelican  marble,  in  noble  Doric  architectore, 
which  bore  the  name  of  Propylaia,  Besides  other  beaati- 
ful  edifices,  it  contains  the  UapOtyw,  or  temple  of  the 
Tiigin  goddess  Athene,  the  most  glorious  monument  of 
ttdent  Grecian  architecture. 


Qromid  plsa  of  ths  AoropoUi  of  Atlmi. 


^  Pedcifta]  of  Roma  ind  Aufotliu. 

K  (^  d(  Sttct  of  tsmplM  of  MbMrrit       ai,  Choncle  mbniimeiii  of  ThnM]r«l«t, 
DtaM,  and  Y«MU^  now  divrdi  of  our  lady  of  the  grotto, 

i;  boetbaioinL  %  %  RoBaloa  of  Palaaglo  valL 

/  DtanjalM  tkoalra.  p,  m,  Walli  of  «btirork%  Mo. 

9,  OdooD  of  Horodaa.  «,  Oato  to  Proinrlaa. 

Faad  it,  Onttoca.  f^  r,  i;  fOrtai 

^  BaiMd  aoaqoab  «^  i^  AndaBl  vaOa. 

ACBOSnO  (from  oxpot  and  arixo9t  meaning  literally 
the  extremity  of  a  yerse),  is  a  species  of  poetical  composi- 
tioD,  80  constructed  that  the  initial  letters  of  the  Knee, 
taken  consecutively,  form  certain  names  or  other  particular 
wcrdsL  This  fancy  is  of  considerable  antiquity,  one  of  the 
most  remarkable  examples  (tf  it  being  the  yersee  dted  by 
Lsctantius  and  Ens^b&us  in  the  4th  century,  and  attri- 
buted to  tiie  Eiytiuraoan  sibyl,  the  initial  letters  of  which 
foim  the  words  Irfovvt  Jipurrhis  Oeov  vU*  own^:  ''Jesus 
Christ,  the  Son  of  Qod,  the  Sayiour,*  with  the  addition, 
according  to  some,  of  aravp^,  "the  cross."  The  initials 
of  the  shorter  form  of  this  again  make  up  the  word  IxOvt^ 
to  which  a  mystical  meaning  has  been  attached  (Augustine, 
De  CwUaU  Dei,  18,  23),  thus  constituting  another  kind 
of  acrostic  The  alignments  of  the  comedies  of  Flautus, 
with  acrostics  on  the  names  of  the  respectiTO  plays,  are 
probably  of  still  eai^er  date.  Sir  John  Bavies  (1570- 
1626}  wrote  twenty-six  elegant  Hymn%  to  AOrma,  each  an 
aeroetie  oa  "  Elizabetha  Begina,***  and  Mistress  Maiy  Fage, 
in  Fam^M  Kaule,  1^S7,  conmietnorated  420  celebrities  of 
her  time  in  acrostic  Tersesi  The  same  form  of  composition 
is  often  to  be  met  with,  in  the  writings  of  more  recent 
yersifiera.  Sometimes  the  lines  are  so  combioed  that  the 
final  letters  as  well  as  the  initials  are  significant  Edgar 
Allan  Poe,  with  characteristio  ingenuity,  worked  two 
names— one  of  them  that  of  Francea  Sargent  Oigood — ^into 
verses  ia  soch  a  way  that  the  letters  of  the  names  corre- 
^onded  to  the  first  letter  of  the  iirst  ]ine,4ihe  second  letter 
of  the  second,  the  third  letter  of  the  tiiird,  and  so  on. 


Generally  speaking;  aoroetio  Toae  is  not  of  nraoh  falue, 
and  is  held  in  slight  estimation.  Dr  Samuel  Butler  says, 
in  his  '^  Character  of  a  Small  Poet,"  <'  He  uses  to  lay  the 
outsides  of  his  yerses  eyen,  like  a  bricklayer,  by  a  line  of 
rhyme  and  acrostic,  and  fill  the  middle  with  rubbish.* 
Addison  {SpeekffoTy  Ko.  60)  found  it  impossible  to  decide 
whether  the  inyentor  of  the  anagram  or  the  aoroetio  were 
the  greater  blockhead;  and,  in  deacribing  the  latter,  says, 
**  I  haye  seen  some  of  them  where  the  yerses  haye  not  only 
been  edged  by  a  name  at  each  extremity,  but  haye  had  the 
same  name  running  down  like  a  seam  through  the  middle 
of  the  poem."  And'  Dryden,  in  Mae  FUebHoe^  aoomfully 
assigned  Shadwell  the  rule  o* 

"  Some  pesoefid  prorinee  in  aorottie  land." 

The  name  acrostic  is  alK>  applied  to  alphabetical  or 
''abecedarian'' yerses.  Of  these  we  haye  instances  in  some 
of  the  Hebrew  psahns  (€.<;,,  Ps.  xxy.  and  xxxiy.)^  the 
successiye  yersee  of  which  begin  with  the  letters  of  the 
alphabet  in  their  order.  The  structure  of  Ps.  cxix.  is  still 
more  elaborate,  each  of  the  yerses  of  each  oi  the  twen^ 
two  parts  commencing  with  the  letter  which  stands  at  the 
head  of  the  part  in  our  English  translation.  Alphabetical 
yerses  haye  been  constructed  with  eyery  word  of  the  suo- 
ceesiye  lines  beginning  with  the  suooessiye  lettersof  the 
alphabet 

By  an  extended  use  of  the  term  aeroetie,  it  is  applied 
to  the  formation  of  words  from  the  initial  letters  of  other 
words.  Ix^  referred  to  aboye,  is  an  illastration  of  tins. 
So  also  is  Uie  word  ''Cabal,*  which,  though  it  n^  in  use 
before,  with  a  similar  meaning,  has,  fr^  the  time  of 
Charles  H,  been  associated  with  a  particular  ministiy, 
from  the  accident  of  its  being  compoeed  of  Clifford,  Ashley, 
Buckingham,  Arlington,  and  Lauderdale.  Akin  to  tins 
are  the  names  by  which  the  Jews  designated  their 
Babbis;  thus  Babbi  Moses  ben  Maimon  (better  known 
as  Maimonides),  was  styled  "  Bambam,"  from  the  initials 
B.M.B.M.;  Babbi  DayidKimchi(RD.K.),  "Badak,''dw. 

A  species  of  pussle,  scarcely  known  twenty  years  ago, 
but  yery  common  now  (see  English  CcOalogue,  1863-71,  a  « 
Acrostics),  iB  a  combination  of  enigma  and  double  acrostio^ 
in  which  words  are  to  be  guessed  whose  initial  and  final 
letters  form  other  words  that  are  also  to  be  guessed.  Thus 
Sleep  and  Dream  may  haye  to  be  discoyered  from  the  first 
^d  last  letters  of  Sound,  Loyer,  Europe,  Elia,  and  Palm, 
all  expressed  enigmatically. 

ACT,  in  DramaHe  LiUraiure,  signifies  one  of  those 
parts  into  which  a  play  is  divided  to  mark  the  change^of 
of  time  or  place,  and  to  giye  a  respite  to  the  actors  and  to 
the  audience.  In  Greek  plays  there  are  no  separate  acta^ 
the  unitiee  being  stricUy  obseryed,  and  the  action  being 
continuous  from  beginning  to  end.  If  the  principal  actors 
left  the  stage  the  chorus  took  up  the  argument,  and  con- 
tributed an  integral  part  of  the  play,  though  chiefly  in  the 
form  of  comment  upon  the  action.  When  necessary, 
another  draina,  which  is  etymolpgically  the  same  as  an  ad,- 
carried  on  the  history  to  a  later  time  or  in  a  different  place^ 
and  thus  we  haye  tiie  Greek  trilogies  or  groups  of  three 
dramas,  in  which  the  same  chancters  reappear.  The 
Boman  poets  first  adopted  the  diyision  into  acts,  and  sos- 
pended  the  stage  business  in  the  intervals  between  theuL 
Their  number  was  usually  fiye^  and  the  rule  was  at  last 
laid  down  by  Horace  in  the  Jrt  Poeticor-^ 

-  2!r«Te  minor,  sea  dt  oninto  prodnotior  acta 
Tabnla,  qjam  potd  ynlt,  tt  tpeotats  fepooL* 
•*  If  yoa  would  have  year  play  dM0r?eno<M% 
Qiys  it  five  sets  complete,  not  mora  nor  laae." 

On  the  reyival  of  letters  this  rule  was  almost  mdyenally 
observed  by  dramatists  and  that  there  is  an  inhemft  oqb- 
'     '  T.  —  i6 
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Tenienoa  and  fitnees  in  thd  munber  five  la  evident  from  the 
&ofc  that  Shakespeare,  who  refuaed  to  be  trammelled  by 
merely  arbitrary  rules,  adopts  it  in  allhia  plays.  Some 
critics  have  laid  down  rules  as  to  the  part  each  act  should 
snstain  in  the  developmenll  of  the  plot,  bat  these  are  not 
essential,  and  are  by  no  means  nniyersally  recognised.  In 
comedy  the  rule  as  to  the  number  of  acts  has  not  been  so 
strictly  adhered  to  as  in  tragedy,  a  division  into  two  acts 
or  three  acts  being  quite  usual  since  the  time  of  Moli^re, 
who  first  introduced  it 

It  may  be  well  to  mention  here  Milton's  Samttm  AffcnitU* 
as  a  specimen  in  English  literature  of  a  dramatic  work 
founded  on  a  purely  Greek  model,  la  which,  consequently, 
there  is  no  division  into  acts. 

ACT,  in  Lavf^  is  an  instrument  in  writing  for  declaring 
or  justifying  ike  truth  of  anything;  in  which  sense  records, 
decrees,  sentences,  reports,  certificates,  kc^  are  called  acU, 
The  origin  of  the  legal  use  of  the  word  Ad  is  in  the  acta 
of  the  Boman  magistrates  or  people,  (tf  their  courts  of  law, 
or  ol  the  senate,  meaning  (1)  what  was  done  before  the 
magistrates,  the  people,  or  the  senate;  (2)  the  records  of 
such  publio  proceedings.       / ' 

ACT  OF  PABLIAMENT.  An  Act^  Parliament  may 
he  regarded  as  a  declaration  of  the  Legislature,  enforcing 
certain  rules  of  conduct,  or  defining  rigbts  and  conferring 
them  upon  or  withholding  them  £rom  certain  persona  or 
cilanses  of  persons.  The  collective  body  of  sudi  declara- 
tions constitutes  the  statutes  of  the  reabn  or  written  law 
of  the  nation,  in  the  voidest  sense,  from  Anglo-Saxon  times 
to  the  present  day.  It  is  not,  however,  till  Magna  Charta 
ihat»  in  a  more  limited  constitutional  sense,  tibe  statute- 
hook  is  generally  held  to  open,  and  the  Barliamentaiy 
records  only  begin  to  assume  distinct  outlines  late  in  the 
reign  of  Edward  L  The  msladministration  of  the  common 
law  by  the  royal  judges  had  gradually  taught  the  people 
the  necessity  of  obtaining  written  declarations  of  their 
rights— often  acknowledged,  still  oftener  violated.  Insen- 
sibly almost^  the  Commons,  whose  chief  function  it  origin- 
ally was  to  vote  supplies  to  the  crown,  began  to  couple 
their  grants  with  petitions  for  the  rednes  of  grievances. 
The  substance  of  these  petitions  and  of  the  rqyal  responses 
was  in  time  made  the  groundwork  of  Acts  which,  as  framed 
by  court  redactors,  and  appearing  annexed  to  proclamation- 
writs  after  the  dissolution  of  Parliament^  were  frequentiy 
found  seriously  to  misrepresent  its  will  To  check  this 
evil  an  Act  was  passed  (8  Heniy  IT.),  authorising  the 
Commons  to  be  represented  at  the  engrossing  of  the  Par- 
liament roll;  but  even  this  surveillance  was  not  enough, 
for  in  tiie  beginning  of  the  reign  of  Henry  V.  it  was  enacted, 
at  the  instance  of  the  Cbmmons,  that  in  regard  to  their 
petitions  the  royal  prerogative  should  in  future  be  limited 
to  grantinff  or'  refusing  them  mmpUeUer.  In  this  way  it 
became  a  ued  constitutional  principle  that  an  Act  of  Par- 
liament, to  be  valid,  must  express  concurrentiy  the  wiU  of 
the  entire  Legiskture.  It  was  not,  however,  till  the  reign 
of  Henry  YL  that  it  became  customary,  as  now,  to  intro- 
duce bills  into  Parliament  in  the  form  of  finished  Acts;  and 
the  enacting  dause,  regarded  by  constitutionalists  as  the 
first  perfect  assertion,  in  words,  of  pOTukr  right,  came  into 
general  use  as  late  as  the  reign  of  Qiarles  H  It  is  thus 
expressed:— ''Be  it  enacted  by  the  King's  most  excellent 
Majesty,  by  and  with  the  advice  and  consent  of  the  Lords 
Spiritual  and  Temporal  and  Conmions  in  this  present  Par- 
liament assembled,  and  by  the  authority  of  the  samet" 
The  use  of  the  preamble  with  which  Acts  are  usually  pre- 
laoed,  ia  thua  quaintiy  aet  forth  by  Lord  Coke,— "The 
rehearsal  or  preamble  of  the  statute  k  a  'good  meane  to 
find  out  the  meaning  of  the  statute,  and,  as  it  were,  a  key 
to  open  the  understanding  thefeof."  Originally,  the  ed- 
leotm  Acta  ol  each  session  farmed  but  one  statute,  to 


which  a  general  tide  was  attached,  and  for  this  maon  an 
Act  of  Parliament  is  always  dted  as  the  chapter  of  »  par- 
ticular statute— «.^.,  24  and  25  Vict  a  lOL  Titlea  were^ 
however,  prefixed  to  individual  Acts  as  early  as  li8& 
Since  S3  Qea  IH  c.  13,  an  Act  of  Parliament  is  eom- 
plete  whenever  it  receives  the  royal  aaaent,  and  takee  effect 
from  that  date,  unleaa  the  Act  itaelf  fix  some  other.  British 
Acts  require  no  formal  promulgation,  for  it  is  presumed  that 
every  subject  of  the  realm  is  cognisant  of  the  resolutions 
of  Parliament,  either  by  himself  or  his  xepreaentative 
therein. 

Modem  Actiof  PftrliAment  are— 1.  TiMie,  Theaa  iie  Unding  on 
all  oHisttiu,  tad  are  ex  officio  oogiiiBalde  by  the  judges.  Sinoa  f850 
ereiy  Act  ia  held  to  be  pablic  onlees  the  contrary  be  expnady  dedaied. 
%  PrintaU  AaU.  These  leUte  to  particular  daaaea^  peoona,  or  pUcei^ 
Printte  Acta  are  (1.)  Peraonal,  viz.,  thoae  whioh  ralate  to  ] 


netonliaation,  eatftte,  &o.,  of  particular  penona.  (SL)  Local,  affect- 
ing bridgea,  canala,  docki,  tompikes,  raifwayB,  ko.  To  prarent  each 
Acts  from  being  nndulr  paaaeo,  the  promoters  of  priTate  bOle  are 
rMjnxred  to  comply  witn  ue  standing  orders  of  the  two  Honeea,  bj 
which  ptiTate  bul  procedure  is  reffolated.  Acta  of  Parliamant,  for 
conTemenoe  of  reference,  are  daasified  aa  Pablic  General  Acta,  Local 
and  Personal  Acts  declared  Pablic,  Private  Acta  printed,  and  PriTate 
Acts  not  printed.  Pablic  Oenersl  Acta  (if  no  exception  be  ezpreiaed). 
extend  to  Orrat  Britain  and  Ireland,  exdnaively  only  of  the  Cfaaanel 
Islands  and  the  Isle  of  Man. 

\The  first  complete  edition  of  English  Acts  of  Parliament  pabliahed 
by  State  aathonty  appeared  between  the  years  1810  and  1824.  It 
indttdea  the  earlv  charters,  and  ends  with  the  reign  of  Queen  Anne. 
Many  mivate  editions  of  tiie  statates  had  appeared  jmwvaoM  to  tiiat 
of  the  Keoord  Commissioners.  The  practice  pi  printing  Acts  of  Par- 
liament commenced  in  the  reian  of  Kichard  111.  The  charten  and 
Acts  were  written  in  Latin  till  the  StaMvm  tU  Seaeeario,  61  Heniy 
IIL  (1268),  whioh  is  in  French.  The  Acts  of  Edward  I.  are  indis- 
criminately in  Latin  or  French ;  bat  from  the  fourth  year  of  Henry 
YII.  Acts  are  exclusively  in  English. 

Sookh  AcU. — The  earliest  attempta  at  a  written  record  of  the  pK»- 
*^fag«  of  the  Parliament  of  Scotland  consisted  of  detached  instm- 
ments  or  indentares,  and  the  next  step  wss  the  entering  of  these 
detached  instruments  on  a  roll  for  more  permanent  preeerrmtion. 
No  such  record,  however,  Is  preserved  before  the  disputed  suooea- 
sion,  which  commenced  in  1289.    The  earliest  roll  of  piacUa  in 
parUammUo  is  dated  1292 ;  but  the  Blak  BtUk,  containing  a  aeriea 
of  proceedings  in  Parliament  fKtm  185.7  to  1402,  is  the  most  im- 
portant of  the  earliest  records  of  Psriiament    The  original  books  «f 
Parliament  of  tiie  reigns  of  James  I.  and  James  II.  sre  not  preserved, 
but  from  Ihe  veer  1488  down  to  the  Union  a  voluminous^  but  not 
unbroken,  series  has  been  preeerred.    Down  to  the  reign  of  James 
y.,  scarcely  any  Act  in  the  original  registen  is  distinguished  by  a 
title  or  rubric ;  end  even  after  that  period  the  practice  has  not  In 
this  respect  been  uniform.    In  like  manner  there  is  no  numcntion 
of  the  Acts  of  Parliament  during  thia  period.    The  langoags  of  the 
earliest  Sootdi  records  is  in  Latin;  but  ss  early  as  1898  some  of  tiw 
proceedinn  of  Psrliament  or  the  CouncU-Qeneral  were  written  in 
Soota,  sndsnbsequentiy  to  1 424  alwavs  in  that  knguage.    Unlike  tiie 
English  Acts,  French  waa  never  used  in  Scotch  legislaticii.    In  1541 
a  selection  of  the  Acts  of  James  Y.  was  printed.    The  first  edition  of 
the  Acts  was  published  in  1688,  the  second  in  1697,  tiie  third  in 
1881 ;  and  the  great  national  work,  the  complete  record  of  Paxlia* 
ment,  has  just  been  comj^eted,  witii  a  general  index  to  the  whole 
Acta  from  1124  to  1707,  which  forms  the  neat  rspertoiy  of  the 
legal^constitutional,  and  poUtieal  history  of  Scotland.    In  1640  aa 
Actiras'VUMed  requiring  all  the  Acts  of  Parliament  to  be  pronounced 
in  pn£Kor  the  king  and  the  estatee,— the  assent  of  the  kin^ 
bemg  indicated  by  his  touching  them  with  the  sceptre;  andlnl841it 
wasordained  that  the  AcU  passed  in  1840  be  published  in  thekxQg's 
nauM,  and  with  the  consent  of  the  estatea.     But  during  the  oivfl 
war  the  Acts  of  Parliament  were  passed  in  nsme  of  the  estateealcoie. 
These  Acts,  however,  were  reednded  after  the  restoration  of  Ghazies 
IL  by  Act  1881,  e.  128,  because  **the  power  of  making  laws  ia  aa 
nMfintlal  privilege  of  the  royal  prercwatiTe."    In  1467  an  Aet  waa 
passed  fbr  proiSiming  the  Acts  *of  Fsrliament  in  the  shires  and 
bnx^  that  none  be  Ignorant ;  and  in  163B1  it  was  ordained  that 
Actsneed  not  be  prodauoed  at  the  market-cross  of  the  head  buj^ 
of  each  ahixe,  but  at  the  market-cross  of  Edinbuish  only,  the  lieges 
obeying  them  forty  days  thereafter.    The  derl  of  register  waa 
alwaysbound  to  ^ve  extracts  of  Acts  to  the  Uegea  in  their  parti* 
enlsr  affiura.    In  1426  a  ccwnmittee,  cosiaisting  ofan  equal  number 
of  each  eatate,  waa  ai^winted  to  amend  the  books  of  law;  and  in 
1687  a  '^'^^^'^t^  was  issued  to  codify  the  Uws,  civil  and  mnni> 
dpil  dividing  them  into  heads  like  the  Soman  Uw.^the  heads  aa 
th^are  ready  to  be  brooght  to  Parliament  to  be  confirmed.    Lead 
Baoon  recommended  the  ftiotflh  Acts  for  their  "exoeLant  brevity.* 
Bis  lordship's  praise  appUeB  very  properly  to  the  Acts  down  to  tha 
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i«%ft  of  Qneoi  Itaiy  tfid  f^  wriCj  pvt  of  tiie  nign  of  JamM  VI. ; 
bat  tbe  kgomachy  of  niliMqiwnt  Vgiriatfim  is  intoknbk  to  tho 


IrUk  Aett  maj  bo  nid  to  oominflnoe  A.11.  ISIO,  in  tiio  nlgn  of 
Edrad  IL,  and  to  doao  with  tho  imio&  with  tho  Britidi  Pur]i»- 
BUDt  in  1801.  From  tho  fanner  dato,  howeror,  thore  is  a  bnok 
tffl  1420.  In  1495  /byii«i^«  Law  proTided  thot  no  UU  ahooU 
bo  intndnoed  into  tho  Irish  Purlioment  which  bos  not  pre- 
Tiooaly  noeiTad  tho  royni  Miontih  Sndond;  and  till  178S  the 
Pazliainent  of  bdand  remained  in  tntouge  to  tiut  of  TtngiMiH 
Since  1801  tt  baa  been  inooipoiated  with  tho  Fluliainttt  oTQreat 
Britain.  j 

ACT  OF  SEDERUNT,  in  8oMi  Lcm,  an  ordinanee  tot 
ngnlating  the  fonns  of  procedure  before  the  Ooort  of., 
Seenoii,'  passed  by  the  jndlgee  in  Tirtne  of  ft  power  con- 
ferred bj  an  Act  of  the  Scotch  Ftoliament^  1040,  a  93.  In 
former  timee  thia  power  was  in  aereral  inirtanoaa  clearly 
exceeded,  and  each  Acto  of  Sederunt  reqoired  to  be  rati- 
fied by  the  Scotch  Parliament;  but  for  more  than  a  centnry 
and  a  half  Acto  of  Sedenmt  hm  been  almoet  ezdnaiyely 
confined  to  matters  relating  to  the  regulation  d  judicial 
procedure.  Many  recent  statutes  contain  a  clause  empower- 
ing the  court  to  make  the  neceesaiy  Acto  of  Sederunt.  A 
qoomm  of  nine  judges  is  required  to  pass  an  Act  of 
Sederunt.  ' 

ACTS  OF  THE  APOSTLES,  the  fifth  among  the 
eanonical  books  of  the  New  Testament  What  has  to  be 
said  on  this  book  will  naturally  fall  under  the  following 
heads:  The  state  of  the  text;  Uie  authorship;  the  object 
of  the  work ;  the  date  and  the  {dace  of  ito  composition. 

The  State  of  the  T<mb<.— The  Acto  is  found  in  two  MSS. 
generally  assigned  to  the  4th  century,  the  Codsa  Smai- 
tieue, in  St  Petersburg,  and  the  Codes  VaUeanm,  in  Borne; 
fai  one  MS.  assigned  to  the  5th  century,  the  Codex  Alex- 
andrmus,  in  the  British  Museum ;  in  two  MSS.  belonging 
to  the  6th  century,  the  Codex  Bezci,  in  Cambridge,  and 
the  Codex  Laudianue,  in  Oxford ;  and  in  one  of  the  9th 
century;  the  Codex  Palimpeedtu  Porflrianui,  in  St  Peters- 
burg, with  the  exception  of  chapter  first  and  eight  yerses 
of  chapter  second.  Large  fragmento  are  contained  in  a 
MS.  of  the  <Hh  century,  the  Codex  JSpkrwmif  in  Paris. 
Fragmente  are  contuned  in  five  other  MSS.,  none  of  which 
is  later  than  the  9th  century.  These  are  all  the  uncial 
MSS.  containing  the  Acto  or  portions  of  it. 

The  MSS.  in  Oxford  and  Cambridge  differ  widely  from 
the  others.  This  is  especially  the  case  with  the  Cambridge 
MS.,  the  Codex  Beta,  whidi  is  sidd  to  contain  no  leas 
tiian  six  hundred  interpolations.  Scrivener,  who  has  edited 
this  MS.  with  great  care,  says,  "While  the  general  course 
of  the  history  and  the  spirit  of  the  work  remain  the  same 
as  in  our 'commonly  received  text,  we  perpetually  encounter 
long  passages  in  Codex  Bezce  which  resemble  that  text 
only  as  a  loose  and  explanatory  paraphrase  recalls  the 
original  form  from  which  it  sprung;  save  that  there  is  no 
difference  in  the  language  in  this  instance,  it  is  hardly  an 
exaggeration  of  the  facto  to  assert  that  Codex  D  [i.^., 
Codex  Beta]  reproduces  the  Uxtue  reeepUu  of  the  Acto 
nrach  in  the  same  way  that  one  of  the  best  Chaldee 
Taxgums  does  the  Hebrew  of  the  Old  Testament,  so  wide 
are  the  Tariations  in  the  diction,  so  constant  and  invetorato 
the  practice  of  expanding  the  narrative  by  means  of  inter- 
polations.'' Scrivener  here  assumes  that  the  additions  of 
the  Codex  Bezoe  are  interpolations,  and  this  is  the  opinion 
of  nearly  all  critics.  There  is  one,  however,  Bordemann, 
who  thinks  that  the  Codex  Bezce  contains  the  original 
text,  and  that  the  others  are  mutilated.  But  even  sup- 
posing that  we  were  quite  sure  that  the  additions  were 
interpolations,  the  Codex  Bezm  makes  it  more  difficult  to 
determine  what  ihe  real  text  wa&  Scrivener,  with  good 
leason,  supposes  that^the  Codex  Bezce  is  derived  from  an 
original  which  would  moet  likely  belong  to  the  third  cen- 
tury at  the  latest 


A^Ukonkip  of  the  Work — In  treating  this  subgeot  we 
b^gin  with  Uie  external  evidence. 

Tlie  first  mention  of  the  authorship  of  Uie  Acte  in  a  well- 
authenticated  book  occurs  in  the  treatise  of  Lrennus  against 
hereaieB,  written  between  the  years  182  and  188  jltk 
IrensBus  names  St  Luke  as  the  auUior,  as  if  the  fact  were  well 
known  and  undoubted.  He  attributes  the  third  Qospel  to 
him,  and  caUs  him  «  a  follower  and  disdple  of  apostles  **  (K 
iiilO,  IX  He  states  tiiat'<  he  was  inseparable  from  Paul, 
and  was  his  fellow-worker  in  the  gospel'  (IT.  iii  14,  l)i 
The  next  mention  occors  in  the  Strotnala  of  Clemens 
Alaxandrinua,  written  about  195  a.d.,  where  part  of  St 
PkuTs  speech  to  the  Athenians  is  quoted  with  the  words, 
"Even  as  Luke  also,  in  the  Acto  of  the  Apostles,  records 
Ftal  as  saying*  (StrouL  v.  xii  82,  p.  696,  Pott).  The 
Acto  d  the  Apostles  is  quoted  by  Tertullian  as  Scnptnre, 
and  assigned  to  St  Luke  (Adv,  Mar.  v.  2  and  3).  Origen 
speaks  of*  "Luke  who  wrote  the  Gospel  and  the  Acto" 
(Ens.  H,  B,  vi  25) ;  and  Eusebius  includes  the  Acto  of 
the  Apostles  in  his  sunmOury  of  the  books  of  the  New 
Testament  (iTiat  BeeL  m.  25).  The  Muratoiian  canon, 
generally  assigned  to  the  end  of  the  second  or  beginning  of 
tiie  third  oentnry,  includes  the  Acto  of  the  Apostles,  assigns 
it  to  St  Luke,  and  says  that  he  was  an  eye-witness  of  the 
facto  recorded.  There  is  thus  tmanimous  testimony  up  to 
the  time  of  Eusebius  that  St  Luke  was  the  author  of  the 
Act&  Thia  unanimity  is  not  disturbed  by  the  drcmn- 
stance  that  some  heretics  rejected  the  work,  for  they  did 
not  deny  the  authorship  of  the  book,  but  refused  to 
acknowledge  it  as  a  source  of  dogmatic  trutL 

After  the  time  of  Eusebius  we  find  statementa  to  the 
effect  that  the  Acto  waa  little  known.  '  "The  existence 
of  this  book,"  Chrysostom  says,  <*is  not  known  to  many, 
nor  the  person  who  wroto  and  composed  it*^  And  Photius^ 
in  the  ninth  centuiy^  says,.  "Soma  nlaiTitain  that  it  was 
Clement  of  Rome  that  was  the  writer  of  the  Acts,  others 
that  it  waa  Barnabas,  and  others  that  it  was  Luke  the 
Evangelist" 

Lrenaaus  makes  such  copious  quototbns  from  the  Acto 
that  we  can  feel  sure  that  he  had  before  him  substantialhr 
our  Act&  We  cannot  go  further  back  than  Irensus  wxta 
certainty.  If,  as  we  sluJl  see,  the  writer  of  the  Acto  was 
also  the  writer  of  the  third  Qospel;  we  haVe  Justin  Martyr's 
testimony  (about  150  A.D.)  for  the  existence  of  Uie  third 
Gospel  in  his  day,  and  therefore  a  likelihood  that  the  Acto 
existed  also.  But  we  have  no  satisfactory  evidence  that 
Justin  used  the  Acto,  and  there  is  nothing  in  the  Apoetolio 
Fathers,  nor  in  any  work  anterior  to  the  Letter  <if  the 
Churchet  of  Vienne  and  Lyoiu,  written  probably  soon  after 
177  A.D.,  to  pro7e  the  existence  of  the  Acts. 

The  weight  of  external  evidence  therefore  goes  entirely 
for  St  Luke  as  the  author  of  the  Acta.  But  it  has  to  be 
noticed,  that  the  earliest  testimony  is  more  than  a  hundred 
years  later  than  the  evento  described  in  the  Acts.  We 
have  also  to  take  into  account  that  Irennus  was  not 
critical  We  find  him  calling  the  Pastor  of  Hermaa  Scrip- 
ture; Clement  Alexandrinus  also  calls  the  Paator  inspired; 
and  Origen  not  merely  attributes  inspiration  to  the  work, 
but  makes  the  uuthor  of  it  the  Hennas  mentioned  in  the 
Epistle  to  the  Bomans.  All  scholars  reject  the  testimony 
of  Irensus,  Clemens  Alexandrinus,  and  Origen  in  this 
matter.  The  question  arises.  How  far*  are  we  to  trust 
them  in  others  of  a  similar  nature  t 

We  turn  to  the  internal  evidence.  And  in,  the  very 
commencement  we  find  the  author  giving  himself  out  as 
the  person  who  wrote  the  third  Gospel  This  ^aim  has 
been  almoet  universally  acknowledged.  There  is  a  remark- 
able similarity  of  style  in  both.  The  same  peculiar  modes 
of  expression  continually  occur  in  both;  and  throughout 
both  there  exist  continual  references  backward  and  for- 
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irard,  wHch  imply  tlie  nine  authonhip.  There  are  some 
difficaltieB  in  the  way  of  this  condnsioxL  Two  of  these 
deserve  special  noticei  If  we  tarn  to  the  last  chapter  of 
the  Qospel,  we  find  it  stated  there  (yer.  13)  that  two  dis- 
ciples met  Jesus  on  the  day  of  the  resurrection,  as  they 
were  going  to  Emmaos.  Towards  nightfall  (ver.  29)  he 
entered  the  Tillage  with  them;  and  as  he  reclined  with 
them,  he  became  known  to  them,  and  disappeared. 
Whereupon  "  at  that  yery  hour"  (yer.  33)  they  rose  np  and 
Tetomed  to  Jerusalem.  They  found  the  eleyen  assembled, 
and  told  them  what  had  happened  to  them.  **  While  they 
were  saying  these  things,  he  himself  stood  in  the  midst  of 
them"  (yer.  36).  The  apostles  gaye  him  a  piece  of  fish, 
and  he  ate  it  *'  But  he  said  to  Ithem"  (yer.  44),  so  the 
narratiye  goes  on,  and  it  then  zelatea  his  speech;  and  at 
▼er.  00  it  says,  "  He  led  them  out  to  Bethany,"  and  then 
disappeared  from  them.  This  disappearance  was  final; 
and  if  the  words  used  in  the  Qospel  make  us  hesitate  in 
determining  it  to  be  his  ascension,  such  hesitation  is 
remoyed  by  the  opening  words  of  the  Acta.  According 
to  the  Gkepel,  therefore,  all  the  eyents  now  related  took 
place,  or  seem  to  have  taken  place,  on  the  day  of  the 
resurrection,  or  they  may  possibly  haye  extended  into  the 
next  morning,  but  certainly  not  later.  The  Act^  on  the 
contrary,  states  that  Jesna  was  seen  by  the  disciples  for 
forty  days,  and  makes  him  deliver  the  speech  addressed  to 
his  disciples  and  ascend  into  heaven  forty  days  after  the 
resurrection.  The  other  instance  is  perhaps  still  mora  sin- 
gular. In  the  Acts  we  have  three  accounts  of  the  conversion 
of  St  Paul — ^the  first  by  the  writer  himself,  Ute  othe«'  two  by 
6t  Paul  in  his  speeches.  The  writer  states  that  (iz.  4,  7) 
when  the  light  shone  round  Paul,  he  fell  to  the  ground, 
''  but  the  men  who  were  joumejring  with  him  stood  dumb." 
Bt  Paul  himself  says  (zzvL  14)  that  they  all  fell  to  the 
ground.  The  writer  says  (ix.  7)  that  St  Paul's  com- 
panions heard  the  voice,  but  saw  no  one.  St  Pkul  himself 
says  (xxiL  9)  that  lus  companions  saw  the  light,  but  did 
not  hear  the  voice  of  him  who  spake  to  him.  And  finally, 
all  these  accounts  differ  in  their  report  of  what  was  said 
on  the  occasion.  Notwithstanding  these  differences,  even 
these  very  accounts  contain  evidence  Id  them  that  they  were 
written  by  the  same  writer,  and  they  do  not  destroy  the  force 
of  the  rest  of  the  evidence.  The  case  would  be  quite  different 
if  Baur,  Schwegler,  and  Wittichen  were  right  in  supposing 
that  the  (Gospel  of  Luke  contained  documents  of  opposite 
tendencies.  It  would  then  be  necessary  to  assume  different 
authors  for  the  different  parts  of  the  Qospel,  and  still  an- 
other for  the  Acts.  But  this  theoiy  falls  to  the  ground  if 
the  Tdbtngen  theory  of  tendencies  is  rejected. 

The  Acts  itself  claims  to  be  written  by  a  companion  of 
St  PauL  In  chap.  xvL  10,  the  writer,  without  any  previous 
warning,  passes  from  the  Uiird  person  to  the  first  St  Paul 
had  readied  tiie  Troad  There  he  saw  a  vision  inviting 
Mm  to  go  to  Macedonia.  ''  But  when  he  saw  the  vision, 
straightway  we  sought  to  go  out  into  Macedonia."^  The 
dse  of  the  ^'we"  continues  until  Paul  leaves  PhUippL  In 
chap.  XX.  Paul  returns  to  PhUippi,  and  the  "we"  is 
resumed,  and  is  kept  up  tiU  the  end  of  the  work.  Irensus 
(^.  ill  14,  1)  quotes  tiiese  passages  as  proof  that  Luke, 
the  author,  was  a  companion  of  &e  apostle.  ^  The  minute 
character  of  the  narrative^  the  accurate  description  of  the 
various  joumeyings,  the  unimportance  of  some  of  the 
details,  and  the  impossibility  of  contriving  all  the  inci- 
dents of  the  shipwreck  without  experiencing  thexn,  are 
strong  reasons  for  believing  that  we  have  the  narrative  of 
an  eye-witness.  And  if  we  allow  this  much,  we  can 
scarcely  help  coming  to  the  conclusion  that  this  eye-witness 
was  the  author  of  the  work;  for  the  style  of  this  eye-witness 
is  exactiy  the  style  of  the  writer  Who  composed  the  previous 
portionsL    Some  have  supposed  that  we  have  here  the  per- 


sonal nairative  of  Timothy  or  of  Silas;  bat  this  suppoiiillon 
would  compel  us  to  believe  that  the  writer  of  the  Acta  was 
so  careless  as  to  tack  documents  together  without  remem- 
bering to  alter  their  form.  Such  a  procedure  on  the  part 
of  the  skilful  writer  of  the  Acts  is  unlikely  in  the  highest 
d^greeu  Tha  ''we"  is  iptroduccd  intentionally,  and  can 
be  accounted  for  only  in  two  ways:  either  by  supposing 
that  the  writer  was.  an  eye-witness,  or  that  he  wished  to 
be  thou^t  an  eye-witness,  and  borrowed  the  narrative  of 
an  eye-witness  to  facilitate  the  deception.  Zeller  has 
adopted  this  latter  alternative;  and  thu  latter  alternative 
is  the  only  possible  one  for  those  who  assign  a  very  late 
datetotheActBL 

We  may  test  the  writer's  daim  to  be  regarded  as  a  com- 
panion of  St  Paul  by  comparing  his  statements  xrith  those 
of  the  other  books  of  the  New  Testament  As  might  be 
expected,  the  great  facts  recorded  in  the  Qospels  are  repro- 
duced accurately  in  the  Acts.  There  is  only  one  marked 
difference.  St  Matthew  says  (xxvii  5,  7)  that  Judas  cast 
the  traitor's  money  into  the  temple,  and  the  priests  bought 
with  it  a  field  for  the  burial  of  strangers.  St  Peter  in  Acts 
(L  18)  says,  that  Jpdas  himself  purchased  a  field  with  the 
reward  of  Ms  iniquity.  St  MatUiew  says  that  he  went  and 
hanged  himself,  St  Peter  that  he  fell  headlong  and  burst  in 
the  middle.  St  Matthew  says,  or  rather  seems  to  say,  that 
the  field  was  called  the  field  of  blood,  because  it  vras  pur- 
chased with  blood-money;  St  Peter  seems  to  attribate  the 
name  to  the  circumstance  that  Judas  died  in  it 

The  Acts  is  divided  into  two  distinct  parts.  The  first 
deals  with  the  church  in  Jerusalem,  and  especially  narrates 
the  actions  of  St  Peter.  We  have  no  external  meana  of 
testing  this  portion  of  the  narrativei  The  Acts  is  the  only 
work  from  which  iof ormation  is  got  in  regard  to  these 
events  The  second  part  pursues  the  history  of  the  apostle 
Paul;  and  here  we  can  compare  the  statements  made  in  the 
Acts  with  those  made  in  the  Episties.  Now  here  again  we 
have  a  general  harmony.  St  Paul  travels  in  the  regions 
where  hu  Episties  show  that  he  founded  churches.  The 
friends  of  St  Paul  mentioned  in  the  Acts  are  also  the 
friends  acknowledged  in  the  Episties.  And  there  are 
many  minute  coinddencea.  At  the  same  time,  we  learn 
from  this  comparison  that  St  Luke  is  not  anxious  to  give 
minute  details.  Timothy  probably  visited  Athens  while 
St  Paul  was  there.  This  we  Item  from  1  Thess^  iii  1,  but 
no  mention  is  made  of  this  visit  in  the  Acts.  Again,  we 
gather  from  the  Episties  to  the  Corinthians  that  St  Paul 
paid  a  visit  to  Corinth,  which  is  not  recorded  in  the  ActsL 
Moreover,  no  mention  is  made  of  Titus  in  the  Acts^  These^ 
however,  are  slight  matters;  and  it  must  be  allowed  that 
there  is  a  general  agreement  But  attention  has  been 
drawn  to  two  remark&ble  exceptionsi  These  are  the  ac- 
count given  by  St  Paul  of  his  visits  to  Jerusslem  in  the 
Epistie  to  the  Qalatians  and  that  given  by  St  Luke;  and 
the  character  and  mission  of  the  apostie  Paul,  as  they 
appear  in  his  letters  and  as  they  appear  in  the  Acts. 

In  regard  to  the  first  point,  St  Paul  himself  says  in  the 
Epistie  to  the  Qalatians,  that  after  lus  conversion  straight- 
way he  held  no  counsel  with  flesh  and  blood,  nor  did  he 
go  up  to  Jerusalem  to  the  aposties  who  were  before  him; 
but  he  went  away  to  Arabia  and  returned  to  Damascus;  that 
then  after  three  years  he  went  up  to  Jerusalem  to  seek  for 
Cephas,  and  he  remained  with  him  fourteen  days.  He  at 
that  time  saw  only  two  aposties, — Peter,  and  James  the 
brother  of  the  Lord.  He  then  went  away  to  Syria  and 
Cilida,  and  was  unknown  by  face  to  the  churches  ot  Judea. 
He  says  that  fourteen  years  after  this  he  went  up  to  Jeru- 
salem with  Barnabas,  taking  Titus  with  him.  On  this 
occasion  he  went  up  by  revelation.  St  Paul  introdnoea 
these  facts  for  a  purpose,  and  this  purpose  is  that  he 
might  prove  his  independence  as  an  apostie.     He  had  acted 
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solely  on  ilie  rerelation  giyen  to  himBelf.  He  bad  neitbar 
required  nor  obtained  sanction  fronl  the  other  apostles. 
He  was  an  apostle,  not  sent  forth  from  men  nor  through 
men,  bat  through  Jesus  and  Gk>d.  When  we  torn  to  £e 
Acts,  we  find  that  no  mention  is  made  of  the  journey  to 
Arabia.  He  stays  some  days  at  Damascus,  and  ihen 
begins  to  preach  the  gospel  He  continues  at  this  work  a 
considerable  time;  and  then,  in  consequence  of  the  plots 
of  the  Jews,  he  secretly  withdraws  from  Damascus  and 
proceeds  to  Jerusalem.  The  brethren  there  are  suspicious 
in  regard  to  him,  and  their  fears  are  not  quieted  until 
Barnabas  takes  him  to  the  apoetles;  and  after  this  intro- 
duction he  goes  in  and  out  amongst  them,  and  holds  dis- 
cussions with  the  Hellenists.  Finally,  when  the  Hellenists 
attempt  to  kill  him,  the  brethren  send  1dm  to  Tarsus.  Inthe 
Epistle  to  the  Qalatians  St  Paul  does  ererything  for  him- 
aeif,  instigated  by  his  inward  feelings.  In  the  Acts  he  is 
forrad  ont  of  Antioch,  and  sent  by  the  brethren  to  Tarsus.  In 
the  Qaktians  St  Paid  stays  only  a  fortnight,  and  sees  only 
St  Peter  and  St  James  of  the  apostles,  and  was  unknown  by 
face  to  the  churches  of  Judea.  In  the  Acts  Bama&s  takes 
him  to  the  apostles,  and  he  continues  evidently  for  a  period 
much  longer  than  a  fortnight,  going  in  and  out  amongst 
them.  Then  in  chap.  zi.  30,  he  goes  up  a  second  time  to 
Jerusalem, — a  visit  which  seems  inconsistent  with  the  narra- 
tire  in  the  Epistle  to  the  Qalatians,  And  finally,  when  he 
goes  up  to  Jerusalem,  the  Acts  does  not  represent  him 
going  up  by  an  independent  revelation,  but  as  being  sent 
ap;  and  it  says  nothing  of  his  taking  an  independent  part^ 
bat  represents  him  as  submitting  to  the  apostles.       _^^  ^., 

This,  however,  leada  ns  to  the  treatment  of  the  character 
of  St  Paul  by  the  writer  of  the  Acts.  Some  of  the 
Tubingen  critics  assert  that  the  wziter  shows  ill-will  to  St 
Paul,  but  they  are  evidentiy  wrong.  On  the  contrary,  the 
character  of  the  apostle  as  given  in  the  Acts  is  full  of  grand 
and  noble  traits.  Te^  still  there  are  some  singular  pheno- 
mena in  the  Acta  St  Ffral  claimed  to  be  an  apoetle  by  the 
vill  of  Qod.  He  had  as  good  a  right  to  be  an  apostie  as 
6t  Peter  or  St  James.  Tet  the  writer  of  the  Acts  never 
calls  him  an  apostle  in  the  strict  sense  of  the  term.  He' 
is  twice  called  an  apostie,  namely,  in  Acts  ziv.  4  and 
14.  On  both  occasions  his  fellow-apostie  is  Barnabas; 
hat  Barnabas  was  not  one  of  the  twelve,  and  not  an 
apostle  in  the  strict  sense  of  the  term.  And  even  in 
these  Terses  the  reading  is  doubtful  The  Codex  Besos 
omits  the  word  aposUe  in  the  14th  verse,  and  makes 
the  4th  liable  to  suspicion  by  inserting  an  addition  to  it 
St  Luke  also  brings  prominonUy  forward  as  the  proper  mark 
of  an  apostie,  that  he  should  have  companied  with  the  Lord 
from  his  baptism  to  his  ascension,  and  describes  the  filling 
up  of  the  number  of  the  twelve  by  the  election  of  Matthias. 
And  if  St  Luke's  narrative  of  St  Paul's  conversion  be 
minutelT  examined,  it  will  be  perceived  that  not  only  does  he 
not  mention  that  St  Paul  saw  Jesus,  but  the  circumstances 
is  related  sourcely  permitted  St  Paul  to  see  Jesus.  He 
iras  at  once  dazzled  by  the  light,  and  fell  to  the  ground 
In  this  prostrate  condition,  with  his  eyes  shut,  he  heard  the 
Foice;  bat  at  first  he  did  not  know  whose  it  was.  And 
when  ha  opened  his  eyes,  he  found  that  he  was  blind.  The 
words  of  Ananias  imply  that  St  Paul  really  did  see  Jesus, 
but  St  Luke  abstains  from  any  such  statement.  And  St 
Paul  is  not  treated  by  the  Jewish  Christians  in  the  Acts  as 
an^independent  apoetia  He  is  evidentiy  under  submission 
to  the  aposties  at  Jerusalem. 

Furthermore,  the  point  on  which  St  Paul  specially  insiste 
in  the  Epistie  to  the  Qalatians  is,  that  he  was  appointed  the 
apoetle  to  the  Gentiles  as  St  Peter  was  to  the  circumcision, 
and  that  circamcision  and  the  observance  of  the  Jewish  law 
were  of  no  importance  to  the  Christian.  St  Paul's  words  on 
thifl' point  in  all  his  letters  are  strong  and  decided.     But  in 


the  Acts  it  is  St  Peter  that  opens  up  the  way  for  the  QentQes. 
In  St  Peter's  mouth  occurs  the  strongest  language  in  regard 
to  the  intolerable  nature  of  the  law.  ^ot  a'word  is  said  of 
the  quarrel  between  St  Peter  and  St  Paul  The  brethren  in 
Antioch  send  St  Paul  and  Barnabas  up  to  Jerusalem  to  ask 
the  opinion  of  the  aposties  and  elders.  St  Paul  awaits  the 
decision  of  the  aposties,  and  St  Paul  and  Barnabas  carry 
back  the  decision  to  Antioch.  And  throughout  the  whole 
of  the  Acts  St  Bsiul  never  stands  forth  as  the  champion 
of  the  Gentiles.  He  seems  continually  axudous  to  rec9ncile 
the  Jewish  Christians  to  himself,  by  observing  the  law  of 
Moses.  He  circumcises  Timothy,  and  he  performs  his 
vows  in  the  tenipleu  And  he  is  particularly  careful  in  his 
speeches  to  show  how  deep  his  respect  for  the  law  of 
Moses  is.  In  this  regard  the  letters  of  St  Paul  are  very 
difierent  from  his  speeches  as  given  in  the  Acts.  In  the 
Epistie  to  the  Gklatians  he  claims  perfect  freedom  for  him- 
self and  the  Gentiles  from  the  observance  of  the  law;  and 
neither  in  it  nor  in  the  Epistie  to  the  Corinthians  does 
he  take  any  notice  of  the  decision  to  which  the  apostles 
are  said  to  have  come  in  their  meeting  at  Jerusalem.  And 
yet  the  narrative  of  St  Luke  implies  a  difierent  stete  of 
affairs  from  that  which  it  actually  states  in  words;  for  why 
should  the  Jews  hate  St  Paul  so  much  more  than  the  other 
aposties  if  there  was  nothing  special  in  his  attitude  to- 
wards them  f 

We  may  add  to  this,  that  while  St  Luke  gives  a  rather 
minute  account  of  the  sufferings  of  St  Peter  and  the  church 
in  Jerusalem,  he  has  not  brought  prominentiy  forward  the 
perils  of  St  PauL  St  Paul  enumerates  some  of  his  suffj^r^ 
ings  in  the  second  Epistie  to  the  Corinthians  (chap.  zi« 
23-28).  St  Luke  has  omitted  a  great  number  of  tiiese) 
Thus,  for  instance,  St  Paul  mentions  that  Le  was  thrice 
shipwrecked.  *«  St  Luke  does  not  notice  one  of  these  ship* 
wrecks,  that  recorded  in  the  Acto  having  taken  place  after 
the  Episties  to  the  Corinthians  were  written.  Some  also 
think  that  St  Luke  details  several  occurrences  which  aro 
scarcely  in  harmony  with  the  character  of  St  PauL  They 
say  that  the  dismissal  of  John  Mark,  as  recorde<|.  in  the 
Acts,  is  a  harsh  act  St  Paul's  remark,  ''  I  wist  not  that 
he  is  the  high  priest"  (zsdil  5),  they  regard  as  doubtful  in 
point  of  honesty.  And  the  way  by  which  he  gained  the 
Pharisees  to  his  side,  in  opposition  to  the  Sadducees,  they 
describe  as  an  expedient  unworthy  the  character  of  this 
fearless  apostie  (zziiL  6). 

St  Luke  occasionally  alludes,  in  the  Acts,  to  evente  which 
took  place  outside  of  the  church.  We  can  test  his  accu- 
racy in  recording  these  events  by  comparing  his  narrative 
witii  the  narratives  of  historians  who  treat  of  the  same 
period  These  historians  are  Josephus,  Tacitus,  and 
Suetonius.  Now,  here  again  we  find  that  the  accounts  in 
the  Acts  generally  agree.  Indeed,  Holtzmann  has  noticed 
that  all  the  external  evente  mentioned  in  the  Acte  are  also 
to  be  found  in  Josephus.  We  may  therefore  omit  Tacitus 
and  Suetonius,  and  confine  ourselves  to  Josephus.  Three 
narratives  deserve  minute  examination.  The  first  is  the 
death  of  Herod  Agrippa.  Josephus  says  (Ant  xiz.  8,  2) 
that  Herod  was  at  Caesarea  celebrating  a  festival  in  honour 
of  the  CflBsar.  On  the  second  day  of  the  spectacle,  the 
king  put  on  a  robe  made  entirely  of  silver,  and  entered  the 
theatre  early  in  the  day.  The  sun's  rays  fell  upon  the 
silver,  and  a  strong  impression  was  produced  on  the  people, 
so  that  his  fiatterers  called  out  that  he  wsis  a  god.  He 
did  not  check  their  impiety,  but  soon,  on  looking  up  he 
saw  an  owl  perched  above  his  head  on  a  rope.  He  at 
once  recognised  in  the  bird  the  harbinger  of  eviL  Imme- 
diately he  was  attacked  by  violent  pains  in  the  bowels,  and 
after  five  days'  illness  died.  The  Acto  says  that  Herod 
was  addressing  a  deputation  of  Tyrians  and  Sidonians  in 
Cesarea^  seated  on  the  tribunal  and  arrayed  in  a  royal 
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roba  The  people  called  oat,  ^  The  Toice  of  a  god,  and  not 
of  a  man."  "  Immediatelj  an  angel  of  the  Lord  struck  hi™ 
becaoBe  he  gave  not  Qod  the  gloiy,  and  becoming  worm- 
eaten,  he  died"  (zii  21~23)i  Both  accounts  agree  in 
representing 'Herod  as  suddenly  struck  with  disease  be- 
cause he  did  not  check  the  impiety  of  his  flatterers,  but 
they  agree  in  almost  nothing  else;  and  it  is  difficult  to 
conceive  that  the  one  writer  knew  the  account  of  the  other. 
Which  account  is  most  to  be  trusted,  depends  upon  the 
answer  given  to  the  question  which  is  the  more  credible  his- 
torian. 

The  second  case  relates  to  the  Egyptian  mentioned  in 
the  question  of  the  tribune  to  St  Paul,  in  Acts  zzi  38, 
**  You  are  not  then  the  i^gyptian  who,  some  time  ago,  made 
a  disturbance,  and  led  into  the  wilderness  the  four  thousand 
of  the  sicariil"  Josephus  mentions  this  £g3rptian,  both  in 
his  Antiquities  (zz.  8, 6)  and  in  the  Jetnah  War  (ii  13,  5). 
In  the  Jewish  War  (ii  13,  3),  Josephus  describes  the  sicarii, 
and  then  passes  on,  after  a  short  section,  to  the  Egyptiaa 
He  states  that  he  collected  thirty  thousand  people,  led  them 
out  of  the  wilderness  ''  to  the  mount  called  the  Mount  of 
Olives,  which,"  he  says  {Ant.  zz.  8,  6)  in  words  similar  to 
those  in  Acts  i  13,  <'  lies  opposite  to  the  dty  five  furlongs 
distant"  On  this  Feliz  attacked  him,  killed  some,  cap- 
tured others,  and  scattered  the  band.  The  Egyptian, 
however,  escaped  with  some  followers.  Hence  the  question 
in  the  Acta.  There  are  some  striking  resemblances  between 
the  words  used  by  both  writers.  The  numbers  differ;  but 
St  Luke  gives  the  numbers  of  the  sicarii,  Josephus  the 
numbers  of  the  entire  multitude  led  astray. 

The  third  case  is  the  one  which  has  attracted  most 
attention.  In  the  speech  which  Gamaliel  delivers,  in  Acts 
▼.  35-39,  it  is  said,  *'  Some  time  before  this,  Theudas  rose 
np,  saying  that  he  was  some  one,  to  whom  a  number  of 
about  four  hundred  men  attached  themselves,  who  was  cut 
off,  and  all  who  followed  him  were  broken  up  and  came  to 
nought  After  him  rose  up  Judas  the  Galilean,  in  the  days 
of  the  registration,  and  he  took  away  people  after  him; 
and  he  also  perished,  and  all  that  followed  him  were  scat- 
tered." On  turning  to  Josephus  we  find  that  both  Theudas 
and  Judas  the  GalOean  are  mentioned.  The  circumstances 
related  of  both  are  the  same  as  in  the  Acts,  but  the 
dates  are  different  According  to  Josephus,  Theudas 
gave  himself  out  as  a  prophet,  in  the  reign  of  Claudius, 
more  than  tea  years  after  the  speech  of  Gamaliel  had  been 
delivered,  while  Judas  appeared  at  the  period  of  the 
registration,  and  therefore  a  considerable  time  before 
Theudas.  To  ezplaiu  this  difficulty,  some  have  supposed 
that  there  may  have  been  another  Theudas  not  men- 
tioned by  Josephus,  or  that  Josephus  is  wrong  in  his 
chronology.  Others  suppose  that  St  Luke  made  a  mis- 
take in  regard  to  Theudas,  and  is  right  in  regard  to 
Judas.  Keim  maintains  that  St  Luke  has  made  the  mis- 
take, and  suggests  that  possibly  it  may  be  based  upon  the 
passage  of  Josephus;  and  Holtzmann  has  gone  more 
minutely  into  this  argument  Holtzmann  draws  attention 
to  the  nature  of  the  sections  of  Josephus  which  contain  the 
references  to  Theudas  and  Judas  {Ant  zz.  6,  1,  2).  He 
says  that  nearly  all  the  principal  statements  made  in  these 
short  sections  emerge  somewhere  in  the  Acts :  the  census 
of  Quirinus,  the  great  famine,  Alezander  as  a  member  of  a 
noble  Jewish  family,  and  Ananias  as  high  priest  More- 
over, St  Luke  has  preserved  the  order  of  Josephus  in  men- 
tioning Theudas  and  Judas;  but  Josephus  says  "  the  sons 
of  Judas,"  whereas  St  Luke  says  "Judas."  "Is  it  not 
likely,"  Holtzmann  argues,  "  that  St  Luke  had  before  his 
mind  this  passage  of  Josephus,  but  forgot  that  it  was  the 
sens  of  Judas  that  were  after  Theudas,  and  not  the  fathorl" 
He  adds  also,  that  in  the  short  passage  in  the  Acts  there 
are  five  peciUiar  ezpressions,  identical  or  nearly  identical 


with  the  ezpreesionfl  used  by  Josephus,  and  eames  to  the 
conclusion  tiiat  St  Luke  knew  the  works  of  JoeepnuBi  He 
finds  further  traces  of  this  knowledge  in  the  drcumatanoe 
that,  in  Acts  ziii  20-21,  St  Luke  agrees  in  his  statements 
with  Josephus  where  both  differ  from  the  Old  Testament 
He  also  addnoes  certain  Greek  words  which  he  supposes 
St  Luke  derived  from  his  reading  of  Josephus.  Maz 
Krenkel,  in  making  an  addition  to  this  argument,  tries  to 
show,  from  a  comparison  of  passages,  that  St  Luke  had 
Josephus  before  his  mind  in  the  narrative  of  the  childhood 
of  CSirist;  and  he  supposes  that  the  ezpedient  attributed 
to  the  apostle  Paul,  of  setting  the  Pharisees  against  the 
Sadducees  (Acts  xxiii.  6),  is  based  upon  a  similar  narrative 
given  in  Josephus  {BOL  JwL  iL  21,  3,  and  Vita,  26  ff.). 
The  importance  of  this  investigation  is  great;  for  if  Holtz- 
mann and  Krenkel  were  to  prove  their  point*  a  likelihood 
would  be  established  that  the  Acts  of  Uie  Apostles,  or  at 
least  a  portion  of  it,  was  written  after  93  A.D.,  the  year 
in  which  the  Antiquities  of  Josephus  was  published,  accord- 
ing to  a  passage  occurring  in  the  work  itsell  Meanwhile, 
the  fact  that  important  portions  of  the  narrative  must  have 
been  written  by  an  eye-witness  of  the  events  recorded, 
combined  with  Uie  unity  of  style  and  purpose  in  the  book, 
are  cogent  arguments  on  the  other  side. 

The  speeches  in  the  Acts  deserve  special  notice.  The 
question  occurs  here.  Did  St  Luke  follow  the  plan  adopted 
by  all  historians  of  his  age,  or  is  he  a  singular  ezceptionf 
The  historians  of  his  age  claimed  the  liberty  of  working 
up,  in  their  own  language,  the  speeches  recorded  by  them. 
They  did  not  dream  of  verbal  accuracy ;  even  when  they 
had  the  ezact  words  of  the  speakers  before  them,  they 
preferred  to  mould  the  thoughts  of  the  speakers  into  their 
own  methods  of  presentation.  Besides  this,  historians  do 
not  hesitate  to  give  to  the  characters  of  their  history  speeches 
which  they  never  uttered.  The  method  of  direct  speech  is 
useful  in  producing  a  virid  idea  of  what  was  supposed  to 
pass  through  the  mind  of  the  speaker,  and  therefore  is 
used  continually  to  make  the  narrative  lively.  Now  it  is 
generaUy  believed  that  St  Luke  has  followed  the  practice 
of  his  contemporaries.  There  are  some  of  his  speeches 
that  are  evidently  the  summaries  of  thoughts  that  passed 
through  the  minds  of  individuals  or  of  multitudes.  Others 
unquestionably  claim  to  be  reports  of  speeches  really 
delivered.  But  all  these  speeches  have,  to  a  large  eztent, 
the  same  style  as  that  of  the  narmtiveu  They  have  passed 
to  a  large  eztent  through  the  writer's  mind,  and  are  given 
in  his  words.  They  are,  moreover,  all  of  them  the  merest 
abstracts.  The  speech  of  St  Paul  at  Athens,  as  given  by 
St  Luke,  would  not  occupy  more  than  a  minute  and  a  half 
in  delivery.  The  longest  speech  in  the  Acts,  that  of  the 
martyr  Stephen,  would  not  take  more  than  ten  minutes  to 
deliver.  It  is  not  likely  that  either  speech  lasted  so  short 
a  time.  But  this  circumstance,  wlule  destroying  their 
verbal  accuracy,  does  not  destroy  their  authenticity;  and 
it  must  strike  all  that,  in  most  of  the  speeches,  there  is  a 
singular  appropriateness,  there  is  an  ezact  fitting-in  of 
the  thoughts  to  the  character,  and  there  are  occasionally 
aUusions  of  an  obscure  nature,  which  point  very  clearly  to 
their  authenticity.  The  one  strong  objection  urged  against 
this  inference,  is  that  the  speedies  of  St  Peter  and  St 
Paul  show  no  doctrinal  differences,  such  as  are  said  to 
appear  in  the  Epistles;  but  the  argument  has  no  force, 
unless  it  be  proved  that  St  Paul's  doctrine  of  justification 
is  different  horn  the  creed  of  St  Peter  or  St  James. 

Not  the  least  important  of  the  questions  which  influence 
critics  in  determining  the  authorship  of  the  Acts  is  that  of 
miracles.  Most  of  Uloss  who  think  that  miracles  are  im- 
possible, come  to  the  conclusion  that  the  narratives  con- 
taining them  are  legendary,  and  accordingly  they  maintain 
that  the  first  portion  of  the  Acts,  relating  to  the  early 
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dinroli  in  Jerusalem  and  to  St  Peter,  u  in  the  highest 
degree  untrustworthy.     The  writer,  it  is  maintained,  had 
no  personal  knowledge  of  those  early  days,  and  receiyed 
the  stories  after  they  had  gone  through  a  long  process  of 
tzansmntatbn.     They  appeal,  for  instance,  to  the  accoont 
of  the  Pentecost,  where  the  miracle  ol  speaking  with  tongues 
18  described.    They  say  that  it  is  plain,  on  a  comparison  of 
the  Epistle  to  the  Corinthians  with  the  Acts,  that  St  Paul 
meant  one  thing  by  the  gift  of  tongues,  and  the  writer  of 
the  Acts  another.     And  the  inference  Ib  at  hand  that,  if 
the  writer  had  known  St  Paul,  he  would  have  known  what 
the  gift  of  tongues  was;  and  the  possibility  of  such  a 
mistake,  it  is  said,  implies  a  considerable  distance  from  the 
time  of  the  apostles  and  the   primitive  church.     They 
point  also  to  the  curious  parallelism  between  the  miracles 
of  St  Peter  and  those  of  St  Paul     St  Peter  begins  his 
series  of  miracles  by  healing  a  lame  man  (iiL  2);  so  does  St 
Paul  (xir.  8).    St  Peter  exorcises  evil  spirits  (v.  1 6 ;  viii  7) ; 
8o  does  St  Paul  (xix.  15;  zvi  18).     If  St  Peter  deals  with 
the  magician  Simon,  St  Paul  encounters  Elymas.     If  St 
Peter  punishes  with  death  (y.  Ifif.),  St  Paul  punishes  with 
blindness  (xiii  6  ff.).     If  St  Peter  works  miraclea  by  his 
ehsdow  (t.  15),  not  less  powerful  are  the  aprons  and  nap- 
kins of  St  Paul  (ziz.  12).     And,  finally,  if  St  Peter  can 
T93M  Tabitha  from  the  dead  (ix.  36),  St  Paul  is  equally 
successful  in  the  case  of  Eutychus  (xx.  9).     It  is  easy  to 
see,  also,  that  since  there  is  no  contemporary  history  with 
irhieh  to  compare  the  statements  in  the  Acts,  and  since 
many  of  the  statemento  are  of  a  summaiy  nature,  and  very 
few  dates  are  given,  a  critic  who  believes  the  narratives 
I^endary  will  have  no  difficulty  in  finding  many  elements. 
in  the  narratives  confirmatory  of  his  belief.     But  to  those 
who  believe  in  miracles  the  rest  of  the  narrative  seems 
plain  and  nnvamiahed.      The  parallelism  between   the 
miradee  of  St  Peter  and  St  Paul  is  accounted  for  by  the 
fact  that  they  acted  in  similar  circumstanced,  and  that 
actual  evento  were  at  hand  on  which  to  base  the  paral- 
lelism.    At  the  same  time,  some  who  believe  in  the  possi- 
bility of  miracles  think  that  the  Acts  presento  peculiar 
difficulties  in  this  matter.     They  say  that  the  healing  by 
means  of  shadows  and  aprons  is  of  a  magical  nature;  that 
the  death  of  Ananias  and  Sapphir%  and  tiie  other  destruc- 
tive miracles,  are  out  of  harmony  with  the  rest  of  the 
mirades  of  the  New  Testament;  and  that  the  earthquakes 
that  release  St  Peter  and  St  Paul  seem  purposeless.     The 
difficulties  on  this  head,  though  real,  are  not  however  of 
great  importance,  nor  do  they  tell  very  seriously  against 
the  received  opinion  that  St  Luke  is  the  author  of  the  work. 
We  have  thus  given  a  general  summary  of  the  questions 
which  come  up  in  investigating  the  authorship  of  the  Acto, 
and  of  the  argumento  used  in  settling  this  point     The 
coucluaions  based  npon  this  evidence  are  veiy  different 
Some  join  the  traditional  opinion  of  the  church  to  the 
modem  idea  of  inspiration,  and  maintain  that  St  Luke 
wsa  the  anthor  of  the  work,  that  every  discrepancy  is 
merely  apparent,  and  that  eveiy  speech  contains  the  real 
and  genuine  words  of  the  speaker.     Others  maintain  that 
St  Lnke  is  the  writer,  and  that  the  book  is  justly  placed 
in  the  canon;  that  the  narrative  is,  on  the  whole,  thoroughly 
trustworthy,  and  that  neither  ita  canonicity  nor  credibility 
is  affected  by  the  existence  of  real  discrepancies  in  the 
narrativeL     Others  hold  that  St  Luke  is  the  author,  but 
that  we  have  ^ot  in  the  book  an  ordinary  narrative,  with 
portions   credible  and  portions  incredible;  that  for  the 
early  portions  of  Ibe  work  he  had  to  trust  mainly  to  his 
memory,  dulled  by  distance  from  the  scene  of  action  and 
by  lapse  of  time,  and  that  he  has  given  what  he  knew 
with  the  uncritical  indifference  to  minute  accuracy  in  time, 
circomAtance,  and  word,  which  characterises  all  his  con- 
tempofariea.     Others  maintain  that  St  Luke  is  the  anthor, 


but  that,  being  a  credulous  and  nnsdentifio  Christian,  he 
recorded  indeed  in  honesty  all  that  he  knew,  but  that  he 
was  deluded  in  his  belief  of  miracles,  and  is  often  inaccu- 
rate in  his  statement  of  facts.  Others  think  that  St  Luke 
was  not  the  author  of  the  work.  He  may  have  been  the 
original  author  of  the  diaiy  of  the  Apostle  Paul's  travels 
in  which  the  "  we "  occurs;  but  the  author  of  the  Acte 
did  not  write  the  diary,  but  inserted  it  into  his  narrative 
after  altering  it  for  a  special  purpose,  and  the  narrative 
was  written  long  after  St  Paul  and  St  Luke  were  dead. 
Others  think  that  in  the  Acte  we  have  the  work  of  Timothy 
or  of  Silas,  or  of  some  one  else.  A  considerable  number 
imagine  that  St  Luke  had  different  written  documents 
before  him  while  composing,  and  a  very  few  think  that  the 
work  is  the  work  of  more  than  one  writer.  But  as  we 
have  intimated,  the  weight  of  testimony  is  in  favour  of  St 
Luke's  authorship. 

Purpose, — We  have  seen  that  the  Acts  of  the  Apostles 
is  the  work  of  one  author  possessed  of  no*  inconsiderable 
skiU.  This  author  evidently  omite  many  things  that  he 
knew;  he  gives  a  short  account  of  others  of  which  he 
could  have  supplied  accurate  details,  and,  as  in  the  case  of 
St  Paul,  he  has  brought  forward  one  side  of  the  character 
prominently,  and  thrown  the  other  into  the  shada  What 
motive  could  have  led  him  to  act  thus  t  What  object  had 
he  in  inserting  what  he  has  inserted,  and  omitting  what  he 
has  omitted  1  Most  of  the  answeis  given  to  these  questions 
have  no  important  bearing  on  the  question  of  the  author- 
ship of  the  Acts.  But  the  case  is  different  with  the  answer 
of  the  Tiibingon  school  The  Tiibingeu  school  mainteius 
that  St  Paul  taught  that  the  law  was  of  no  avail  to  Jew 
and  Gentile,  and  that,  therefore,  the  observance  of  it  was 
.unnecessary ;  that  St  Peter  and  the  other  apostles  taught 
that  the  observance  of  the  law  was  necessary,  and  t^^at 
they  separated  from  St  Paul  on  this  point ;  and  that  the 
early  Christians  were  divided  into  two  great  classes — ^those 
who  held  with  St  Paul,  or  the  Qentile  Christians,  and 
those  who  held  with  St  Peter,  or  the  Jewish  Christians.. 
They  further  maintain  that  there  prevailed  a  violent  con- 
troversy between  these  two  parties  in  the  church,  until  a 
fusion  took  place  towards  the  middle  of  the  second  half  of 
the  second  century,  and  the  Catholic  Church  arose.  At  what 
stage  of  this  controversy  was  the  Acte  written  1  is  the  ques^ 
tion  they  put  St  Peter,  we  have  seen,  is  represented  in 
the  Acte  as  opening  the  church  to  the  Gentiles.  St  Peter 
and  the  rest  of  the  apostles  at  Jerusalem  admit  the 
Gentiles  on  certain  gentle  conditions  of  refraining  from 
things  offered  to  idols,  from  animals  suffocated,  from  blood, 
and  from  fornication.  What  could  be  the  object  of  ^such 
stetemento  but  to  convince  the  Jewish  Christians  that 
they  were  wrong  in  pertinaciously  adhering  to  their  entire 
exduaion  of  the  Gentiles,  or  insisting  on  their  observance 
of  the  entire  law  i  But  St  Paul  is  represented  as  observ* 
ing  the  law,  as  sent  forth  by  St  Peter  and  the  other 
apostles,  as  going  continually  to  the  Jews  first,  and  as 
appearing  in  the  temple  and  coming  up  with  collections 
for  the  Jerusalem  church.  Was  not  this  also  intended  to 
reconcile  the  Jewish  Christians  to  St  Paul)  Then  the 
great  doctrines  of  St  Paul  all  but  vanish — iree  grace,  justi- 
fication by  faith  alone,  redemption  through  the  blood  of 
Christ, — all  that  is  characteristic  of  St  Paul  disappears,  except 
his  nniversalism,  and  that  is  modified  by  the  decree  of  the 
apostles,  the  circumcision  of  Timothy,  and  St  Paul's  observ- 
ance of  the  law.  The  object  of  all  this,  they  affirm,  must  be 
to  reconcile  the  Jewish  party  by  concessions.  But  there  is 
said  to  be  also  another  object,  of  minor  importance  indeed, 
but  still  quite  evident  and  falling  in  with  the  other. 
Throughout  the  Acto  St  Paul  is  often  accused  of  turning 
the  world  upside  down  and  causing  disturbcmces.  The 
Jewish  Christians  may  have  thought  that  St  Pfrul  was  to 


128 


A  C  T  — A  C  T 


blame  in  this  mattdr,  and  that  St  Paul's  opinions  were 
peculiarly  calcnlated  to  stir  np  persecution  against  the 
ChristiaDs.  The  stories  in  the  Acts  were  deyised  to  con- 
vince them  that  they  were  mistaken  in  this  supposition. 
On  every  occasion  in  which  St  Paul  is  accused  before 
magistrates,  and  especially  Roman  magistrates,  he  is  ac- 
quitted. Qallio,  the  town-clerk  of  Ephesus,  Lysias,  FeUz, 
and  Festus,  all  declare  that  St  Paul  has  done  nothing  con- 
trary to  the  law.  And  while  the  Bomans  thus  free  him 
from  all  blame,  it  is  the  Jews  who  are  always  accusing  him. 

We  have  here  reproduced  the  argument  of  Zeller,  who 
has  given  the  most  thorough  expositioi*  of  an  opinion  held 
also  by  Baur,  Schwegler,  and  others^  The  argument  fails 
to  have  effect  if  the  assumption  that  Rt  Paul  and  St  Peter 
differed  radically  is  rejected.  It  also  suffers  from  the  cir- 
cumstance, that  there  is  no  historical  authentication  of  the 
church  being  in  such  a  state  in  the  first  half  of  the  second 
century,  that  this  attempt  at  reconciliation  ■  could  take 
place  within  it.'  Moreover,  the  writing  of  a  fictitious 
production  seems  an  extraordinary  means  for  any  one  to 
employ  in  order  to  effect  reconciliation,  especially  if,  as 
2Wer  imagines,  the  church  in  Home  was  specially  con- 
templated. The  church  in  Bome  and  the  other  Christian 
churches  had  St  Paul's  Epistles  to  the  Bomans,  Corinthians, 
and  GaUitians  before  them.  They  could  be  in  no  doubt  as 
to  what  were  his  sentiments.  ^Aiey  must  also  have  had 
some  lustoiy  of  his  career  >  and  no  object  could  be  effected 
by  attempting  to  palm  upon  them  a  decree  of  apostles 
which  never  existed,  or  a  history  of  St  Peter  and  6t  Paul 
contradicted  by  what  they  knew  of  both. 

Overbeck,  finding  this  solution  of  Zeller  unsatisfactory, 
thinks  that  the  object  of  the  Acts  is  to  help  the  Qentile- 
Christian  Church  of  the  first  half  of  the  second  century,  now 
far  removed  from  Paulinism  and  strongly  influenced  by 
Judaism,  to  form  a  clear  idea  of  its  own  past,  especially  of 
its  own  origin  and  of  its  founder  St  Paul  It  is  thus,  ho 
maintains,  an  historical  novel,  somewhat  like  the  CUmen- 
tinea,  devised  to  realise  the  state  of  the  church  at  an  earlier 
period. 

It  would  be  tedious  to  enumerate  all  the  other  objects 
which  have  been  set  forth  as  the  special  aim  of  the  Acts. 
Some  think  that  it  was  a  work  written  for  the  private  use  of 
Theophilus,  and  aimed,  "  erefore,  at  giving  him  the  special 
information  which  he  required.  Others  think  that  it  is 
intended  to  describe  the  spread  of  the  gospel  from 
Jerusalem  to  Bome.  Others  believe  that  the  writer  wished 
to  defend  the  character  of  the  Apostle  Paul  Some  of  the 
iftore  recent  members  of  the  Tubingen  school  think  that 
it  was  intended  to  distort  the  character  of  St  Paul,  and 
that  the  image  of  him  given  in  the  Acts  is  an  interm^liate 
stage  between  the  real  Paul  and  the  caricature  supposed 
by  them  to  be  made  of  him  under  the  name  of  Simon  in 
th'e  CUaieniinez. 

D  ltd, — There  are  no  sure  data  for  determining  the  date. 
Appeal  used  to  be  made  to  Acts  viii  26,  "  Unto  the  way 
which  gooth  down  from  Jerusalem  to  Qasa,  which  is 
dej^ert"  But  most  probably  it  is  the  way  which  is  here 
said  to  be  desert  or  lonely.  But  even  if  the  word  "  desert  ** 
or  "  lonely  "  be  applied  to  Gaza,  we  get  nothing  out  of  it 
Accoidin^ly,  in  the  absence  of  data  very  various  dates 
h^ve  been  assigned.  Some  think  that  it  was  written  at 
th^  time  mentioned  in  the  last  chapter  of  Acts,  when  St 
Paul  had  been  two  years  in  Borne.  Some  think  that  it 
must  have  been  written  after  the  fall  of  Jerusalem,  as  the^ 
believe  that  the  c^ospel  was  written  after  that  event 
Irenieus  thought  that  it  was  written  after  the  death  of  St 
Peter  and  St  Paul  (11.  iil  1).  Others  think  that  St  Luke 
must  hive  written  it  at  a  late  period  of  his  life,  about  the 
year  80  A.D.  The  Tttbingen  school  think  that  it  was  writ- 
ten somv  time  in  the  second  century,  most  of  them  seed- 


ing on  the  second  or  third  decade  of  that  century,  about 
126  A.IX  They  argue  that  a  late  date  is  proved  hj  the 
nature  of  the  purpose  which  occasioned  the  work,  bj  the 
representation  which  it  gives  of  the  relation  of  the  Christians 
to  the  Boman  state,  and  by  the  traces  of  Gnosticisiii  (zx. 
29),  and  of  a  hierarchical  constitution  of  the  chnrch 
(L  17,  20;  viii  14,  C;  xv.  28;  xx  17,  28)  to  be  found 
m  the  Acts. 

Place, — There  is  no  satisfactoiy  evidence  by  which  to 
settle  the  place  of  composition.  Later  fathers  of  the 
church  and  the  subeoriptioni  of  late  HSS.  mention  Achaia, 
Attica,  Alexandria,  Macedonia^  and  Bome.,  And  these 
places  have  all  had  their  supporters  in  modem  time& 
Some  have  also  tried  to  show  tiiat  it  was  written  in  Asia 
Minor,  probably  at  Ephesus.  The  most  likely  supposition 
is  that  it  was  written  at  Bome ;  ZeUer  has  argued  with 
great  plausibility  for  this  conclusion. 

There  is  a  la^e  literature  on  the  subject  of  this  article, 
but  the  most  important  treatises  are  those  of  Schwanbeck, 
Schneckenburger,'  Lekebusch,  ZeUer,  Trip,  Klostermann, 
and  (ErteL  Zeller's  work  deserves  special  praise  for  its 
thoroughness.  Various  other  writers  have  discussed  the  sub- 
ject in  works  dealing  with  this  among  others;  as  Baur  in  his 
FatUue;  Schwegler  in  his  IfaehaposloluchetSeitcUter;  Ewald 
in  his  Hittory  of  Itrad  ;  Benan  Id  his  ApostUi;  P^usiath 
in  hii  Jfew  Testament  History;  and,  io  a  more  conservaUve 
manner,  Neander,  Baumgarten,  Lechler,  Thiersch,  and 
Lange.  Of  commentaries,  the  best  on  the  Tubingen  side 
is  that  of  De  Wette,  remodelled  by  Overbeck,  and  that  oi 
the  more  conservative  Meyer  is  especially  good.  In  English 
we  have  an  able  treatment  of  the  subject  in  Dr  Davidson's 
IfUroduetwn  io  the  Study  of  the  Jfew  Testament;  we  have  com- 
mentaries by  Biscoe,  Humphry,  Hackett,  Cook,  Words- 
worth, Alford,  and  Qloag;  and  dissertations  by  P^ey, 
Birks,  Lewin,  Conybeare,  and  Howson. 

There  are  various  other  treatises  claiming  to  be  Acts 
of  Apostles.  One  or  two  of  these  must  have  existed  at  an 
early  date,  though,  no  doubt,  they  have  since  received 
large  interpolations.  But  most  of  them  belong  to  a  late 
period,  and  all  of  them  are  acknowledged  to  be  apocryphal 
They  are  edited  by  Tischendorf  in  his  Acta  ApostUorum 
Apocrypha  (Lipsi»,  1851),  and  have  been  translated,  with 
an  introduction  giving  information  4is  to  their  origm  and 
dates,  by  Mr  Walker,  in  vol  xvL  of  the  Ante-NtccM 
Library.  (J.  i>.) 

ACTA  CONSISTOBn,  the  edicts  of  the  consistory  or 
council  of  state  of  the  Boman  emperors.  These  edicts  were 
generally  expressed  in  such  terms  as  these:  '*  The  august 
emperors,  Z>»'^^ia»  and  Maximian^  in  council  declare,  That 
the  children  of  decurions  shall  not  be  exposed  to  wild  beasts 
in  the  amphitheatre." — The  senate  and  soldiers  often  swore, 
either  through  flattery  or  on  compulsion,  upon  the  edicts 
of  the  emperor.  The  name  of  a  senator  was  erased  by 
Nero  out  of  the  register,  because  he  refused  to  swear  upon 
the  edicts  of  Augustus. 

ACTA  DIUBNA,  called  also  Acta  Populi,  Acta  PMica, 
and  simply  Acta  or  Diuma,  was  a  sort  of  Boman  gazette, 
containing  an  authorised  narrative  of  the  transactions  worthy 
of  notice  which  happened  at  Bome — ^as  assemblies,  edicts 
of  the  magistrates,  trials,  executions,  buildings,  births, 
marriages,  deaths,  accidents,  prodigies,  &c.  Petronius  has 
given  us  an  imitation  specimen  of  the  Acta  Diuma,  one  or 
two  extracts  from  which  may  be  made  to  show  their  style 
and  contents.  ITie  book-keeper  of  Trimalchio"  pretends  to 
read  from  the  Ada  Urbie:—'*  On  the  30th  of  July,  on  tho 
Cuman  farm,  belonging  to  Trimalchio,  were  bom  30  boys 
and  40  girls ;  there  were  brought  into  the  bam  from 
the  threshing-floor  125,000  bushels  of  wheat;  500  oxen 
were  broken  in. — On  the  same  day  the  slave  Mithridates 
was  cmcifled  for  having  slandered  the  tutelar  deity  of  orj 
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frioitd  Oaiiu.^On  the  some  day  100,000  sesteroes,  that 
could  noC  be  invested,  were  put  into  the  money-box. — On 
the  sarno  day  a  fire  broke  out  in  the  gardens  of  Fompey, 
which  aroee  in  the  steward's  house.''  ice  The  Ada  differed 
from  the  Annais  (which  were  discontinued  in  B.a  133)  in 
this  respect^  among  othen,  that  only  the  greater  and  more 
important  matters  were  given  in  the  latter,  while  in  the 
f onner  things  of  less  note  alsd  were  recorded.  The  origin  of 
the  Ada  is  attributed  to  Julius  Cnsar,  who  first  ordered  the 
keeping  and  publishing  of  the  acts  of  the  people  by  public 
officers.  Some  trace  tiiem  back  as  far  as  Servius  Tullius, 
who  it  was  believed  ordered  that  the  next  of  kin,  on  ooca^ 
son  of  a  birth,  should  register  the  event  in  the  temple  of 
Venus,  and  on  occasion  of  a  death,  should  register  it  in 
the  temple  of  Libitina.  The  Ada  were  dra^  up  from  day 
to  day,  and  exposed  in  a  public  place  to  be  read  or  copied 
by  all  who  chose  to  do  so.  After  remaining  there  for  a 
reasonable  time  they  were  taken  down  and  preserved  with 
other  public  documents. 

ACTA  SENATUS,  among  the  Romans,  were  minutes 
of  the  discussions  and  decisions  of  the  senate.  These  were 
also  called  ComTnentarii  SeruUiUf  and,  by  a  Qreck  name, 
mityrjfuiTa.  Before-  the  consulship  of.  Julius  Caesar, 
ffliDutes  of  the  proceedings  of  the  senate  were  written  and 
occasionally  published,  but  unofficially.  C»sar  first 
orderod  the  minutes  to  be  recorded  and  published  autho- 
ritatively. The  keeping  of  them  was  continued  by 
Aogustus,  but  the  publication  was  forbidden.  Some  pro- 
minent senator  was  usually  chosen  to  draw  up  these  Ada, 

ACTION,  in  Fabulaiu  History ,  son  of  Aiistseus  and 
Autonoe,  a  famous  hunter.  He  was  torn  to  pieces  by  his 
own  dogs.  Various  accounts  are  given  of  this  occurrence; 
bat  the  best  known  story  is  that  told  by  Ovid,  who  re- 
presents him  as  accidentally  seeing  Diana  as  she  was 
bathing,  when  she  changed  him  into  a  stag,  and  he  was 
pursued  and  killed  by  his  dogs. 

ACTIAN  GAMES,  in  Roman  Antiquity^  solemn  games 
instituted  by  Augustus,  in  memory  of  his  victoiy  over 
Antony  at  Actium.     See  Acrnnc. 

ACTINIA,  a  genus  of  coelenterate  animals,  of  which  the 
sea-anemone  is  the  type.     See  Actinozoa. 

ACTINISM  (from  ixrvsy  a  ray),  that  property  of  the 
solar  rays  whereby  they  produce  chemical  effects,  as  in 
photography.  The  actinic  force  is  greatest  in  the  blue  and 
violet  rays  of  the  spectrum. 

ACTINOMETER  (measurer  of  solar  rays),  a  thermo- 
meter with  a  large  bulb,  filled  with  a  dark-blue  fluid,  and 
enclosed  in  a  box,  the  sides  of  which  are  blackened,  and 
the  whole  covered  with  a  thick  plate  of  glass.  It  was  the 
inTention  of  the  late  Sir  John  Herschel,  and  was  first 
described  in  the  Edinburgh  Journal  of  Sciejice  for  1825. 
It  is  used  for  measuring  the  heating  power  of  the  sun's 
rays,  the  amomit  of  which  is  ascertained  by  exposing  the 
holb  for  equal  intervals  of  time  in  sunshine  and  shade 
alternately. 

ACTINOZOA,  a  group  of  animals,  of  which  the  most 
familiar  examples  are  the  sea-anemones  and  ^  coral  insects" 
of  tiie  older  writers.  The  term  was  first  employed  by 
do  Blainville,  to  denote  a  division  of  the  Animal  Kingdom 
having  somewhat  different  limits  from  that  to  which  its 
application  is  restricted  in  the  present  article ;  in  which  it 
is  applied  to  one  of  the  two  great  divisions  of  the  Coelen- 
TZBATA,  the  other  being  the  Hydrosoa, 

The  Adinoaoa  agree  with  the  Hydrosoa  in  the  primitive 
and  fundamental  constitution  of  the  body  of  two  membranes, 
an  tdodtrok  and  an  endoderm, — ^between  which  a  middle 
layer  or  mesoderm  may  subsequently  arise, — ^in  the  absence 
of  a  completely  differentiated  alimentary  canal,  and  in 
possessing  thread  cells,  or  nematocysts;  but  they  present » 
sumewhat  greater  complexity  of  structure. 


This  is  manifest,  in  the  first  pbce,  in  their  visceral  tube, 
or  **  stomach,"  as  it  is  often  called,  which  is  continued  from 
the  margins  of  the  mouth,  for  a  certain  distance,  into  the 
interior  cavity  of  the  body,  but  which  is  al^vays  open  at  its 
fundus  into  that  cavity.  And,  secondly,  in  tihe  position  of 
the  reproductive  elements,  which,  in  the  Hydrosoa^  are 
always  developed  in  parts  of  the  body  wall  which  are  in 
immediate  relation  witl\  the  external  siuface,  and  generally 
form  outward  projections;  while,  in  the  Adinosoa,  they  are 
as  constantly  situated  in  the  lateral  walls  of  the  chambers 
iuto  which  tiie  body  cavity  is  divided.  In  consequence  of 
this  arrangement,  the  ova,  or  sexually  generated  embryos, 
of  the  Adwosoa  are  detached  into  the  interior  of  the  body, 
and  usually  escape  from  it  by  the  oral  aperture;  while  those 
of  the  Hydroioa  are  at  once  set  free  on  the  exterior  surface 
of  that  part  of  the  body  in  which  they  are  formed. 

The  Adinozoa  comprise  two  groups,  which  are  very 
different  in  general  appearance  and  habit,  though  really 
similar  in  fimdamental  structure.     These  are — 

1.  The  Coralligena  or  sea-anemones,  coral  animals,  and 
sea'pens;  and  2.  The  Ctenophora. 

(1.)  'The  Coralligena. — A  common  sea-anemone  presents 
a  Bubcylindrical  body,  terminated  at  each  end  by  a  disk. 
The  one  of  these  discoidal  ends  serves  to  attach  the 
ordinarily  sedentary  animal;  the  other  exhibits  in  the 
centre  a  mouth,  which  is  usually  elongated  in  one  direction, 
and,  at  each  end,  presents  folds  extending  down  into  the 
gastric  cavity.  This  circumstance  greatly  diminishes  the 
otherwise  generally  radial  symmetiy  of  the  disk,  and  of  tho 
series  of  flexible  conical  tentacles  which  start  from  it; 
and,  taken  together  with  some  other  circumstances,  raises 
a  doubt  whether  even  these  animals  are  not  rather  bilater- 
ally, than  radially,  symmetrical  Each  tentacle  is  hollow, 
and  its  base  conmiunicates  with  one  of  the  chambers 
into  which  the  cavity  of  the  body  is  divided,  by  thin 
membranous  lamellse,  the  so-called  mesenteries,  which 
radiate  from  the  oral  di<ik  and  the  lateral  walls  of  the 
body  to  the  parietes  of  the  visceral  ^be.  The  inferior 
edges  of  the  mesenteries  are  free,  and  arcuated  in  such 
a  manner  as  to  leave  a  central  common  chamber,  iuto 
the  circumference  of  which  all  the  iutormesentcric  spaces 
open,  while  above,  it  communicates  with  the  visceral 
tube.  The  tentacles  may  be  perforated  at  their  extremi- 
ties, and,  in  some  cases,  the  body  wall  itself  exhibits  aper- 
tures leading  into  the  intermesenteric  spaces.  The  free  edges 
of  the  mesenteries  present  thickenings,  like  the  hem  of  a 
piece  of  linen,  each  of  which  is  much  longer  than  the  distance 
between  the  gastric  and  the  parietal  attachment  of  tho 
mesentery,  and  hence  is  much  folded  on  itself.  It  is  full 
of  thread  cells.  The  mesoderm,  or  middle  layer  of  the 
body,  which  lies  between  the  ectoderm  and  the  endoderm, 
consists  of  a  fibrillated  connective  tissue,  containing  fusi- 
form or  stellate  nucleated  cells,  and  possesses  longitudinal  and 
circular  muscular  fibres.  These  are  prolonged  iuto  the  mesen- 
teries, and  attain  a  great  development  in  th#  disk  of  attach- 
ment, which  serves  as  a  sort  of  foot  like  that  of  a  limpet. 

The  question  whether  the  Coralligena  possess  a  nervous 
system  and  organs  of  sense,  hardly  admits  of  a  definite 
answer  at  present  It  is  only  in  the  Adinidcs  that  the 
existence  of  such  organs  has  been  asserted;  and  the  nervous 
circlet  of  Actinia^  described  by  Spix,  has  been  seen  by  no 
later  investigator,  and  may  be  safely  assumed  to  be  non- 
existent But  Professor  P.  M.  Duncan,  F.R.S.,  in  a  paper 
''  On  the  Nervous  System  of  Adinia,**  recently  communi- 
cated to  the  Royal  Society,  has  affirmed  the  existence  of  a 
nervous  apparatus,  consisting  of  fusiform  ganglionic  colls, 
united  by  nerve  fibres,  which  resemble  the  sympathetic 
nerve  fibrils  of  the  Veiicbi-ataf  and  form  a  plexus,  which 
appears  to  extend  throughout  the  pcdnl  disk,  and  very 
probably  into   other  parts  of   tho   body.      In   some  of 
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the  AdinidcB  {e.g,,  AeUnia  metemhryoTUhamum),  briglitly 
coloured  bead-Uke  bodies  are  situated  on  the  oral  disk  out- 
side the  tentaclea  The  structure  of  these  "chromato- 
phores,"  or  **  bourses  calicinales,"  has  been  carefully  inyesti- 
gated  by  Schneider  and  Rottekem,  and  by  Professor 
Duncan.  They  are  diverticula  of  the  body  wall,  the  sur- 
face of  which  is  composed  of  close-set  "bacilli,"  beneath 
which  lies  a  layer  of  strongly-refracting  spherules,  followed 
by  another  layer  of  no  less  strongly  refracting  cones.  Sub- 
jacent to  these  Professor  Duncan  finds  ganglion  cells  and 
nenre  plexuses.  It  would  seem,  therefore,  that  theae  bodies 
are  rudimentary  eyes. 

At  the  breeding  season  the  ova  or  spermatozoa  are 
evolved  in  the  thickness  of  the  mesenteries,  and  are  dis- 
charged into  the  intermosenteric  spaces,  the  ova  undergo- 
ing their  development  within  the  body  of  the  parent  The 
yelk,  usually,  if  not  always,  enclosed  in  a  vitelline  membrane, 
undergoes  complete  division,  and  the  outer  wall  of  the 
ciliated  blastodermic  mass  which  results  becomes  invagi- 
nated,  the  embryo  being  thereby  converted  into  a  double 
walled  sac — ^the  external  aperture  of  which  is  the  future 
mouth,  while  the  contained  cavity  represents  the  body  cavity. 
In  this  stage  the  larval  Actinia  represents  the  Gcutrula  con- 
dition of  sponges  and  HydrozocL  The  edges  of  the  oral 
aperture  grow  inwards,  giving  rise  to  a  circular  fold,  which 
is  the  rudiment  of  the  visceral  tube.  This  \b  at  first  con- 
nected with  the  body  wall  by  only  two  mesenteries,  which  are 
seated  at  opposite  ends  of  one  of  the  transverse  diameters  of 
the  body.  As  the  mesenteries  increase  in  number,  the  ten- 
tacles grow  out  as  diverticula  of  the  intermesenteric  spaoesL 

In  flJl  the  Coralliffena^  the  development  of  whidi  has 
been  observed,  the  embryo  is  converted  into  a  simple 
actinozoon  in  a  similar  manner;  but  from  this  point  they 
diverge  in  two  directions.  In  one  great  group,  the  mesen- 
teries, and  the  tentacles  which  arise  from  the  intermesen- 
teric chambers,  increase  in  number  to  six;  and  then,  in  the 
great  majority  of  cases,  the  intermesenteric  spaces  undergo 
subdivision  by  the  development  of  new  mesenteries,  accord- 
ing to  curious  and  somewhat  complicated  numerical  laws, 
until  their  number  is  increased  to  some  multiple  of  five 
or  six.  In  these  Hexacoralla  (as  they  have  been  termed 
by  Haeckel)  the  tentacles  also  usually  remain  rounded  and 
conicaL  In  the  other  group,  the  Odoeoralla,  the  mesen- 
teries and  the  tentacles  increase  to  eight,  but  do  not  sur- 
pass that  number;  and  the  tentacles  become  flattened  and 
serrated  at  the  edges,  or  take  on  a  more  or  less  pennatifid 
character. 

There  are  no  Odoeoralla  which  retain  the  simple  indivi- 
duality of  the  young  actinozoon  throughout  life;  but  all  in- 
crease by  gemmation,  and  give  rise  to  compound  organisms, 
which  may  be  arborescent,  and  fixed  by  the  root  end  of  the 
common  stem,  as  in  the  Aleyonidas  and  QorgonidcB;  or  may 
possess  a  central  stem  which  is  not  fixed,  and  gives  off 
lateral  branches  which  undergo  comparatively  little  sub- 
division, as  in  the  Fennatulidce. 

The  body  cavities  of  the  zooids  of  these  compound 
Oetoeoralla  are  in  free  communication  with  a  set  of  canals 
which  ramify  through  the  eomosarCf  or  common  fabric  of 
the  stem  and  branches  by  which  they  are  borne,  and  which 
play  the  part  of  a  vascular  system. 

Except  in  the  case  of  Tubipora^  the  zooids  and  the  super- 
ficial coniosarc  give  rise  to  no  continuous  skeleton;  but  the 
deep  or  inner  substance  of  the  ccenosarc  may  be  converted 
into  a  solid  rod-like  or  branching  stem. 

In  the  HexacoroUay  on  the  other  hand,  one  large 
group,  that  of  the  Actinid^  consists  entirely  of  simple 
organisms,— organisms  that  is,  in  which  the  primitive 
actinozoon  attiins  its  adult  condition  without  budding  or 
fission;  or  if  it  bud  or  divide,  the  products  of  the  Operation 
separate  from  one  another,  t  No  true  skeleton  is  formed, 


all  are  to  some  extent  locomotive,  and  some  (Afinyas)  float 
freely  by  the  help  of  their  contractile  pedal  region.  The 
most  remarkable  form  of  this  group  is  the  genus  Cereantkut, 
which  has  two  circlets,  each  composed  of  numerous  tentacles, 
one  immediately  around  the  oral  aperture,  the  other  at 
the  margin  of  the  disk.  The  foot  is  elongated,  subconical, 
and  generally  presents  a  pore  at  its  apex.  Of  the  diametral 
folds  of  the  oral  aperture,  one  pair  is  much  longer  than  the 
other,  and  is  produced  as  far  as  the  pedal  pora  The  larva 
is  curiously  like  a  young  hydrozoon  with  free  tentades, 
and  at  first  possesses  four  mesenteries,  whence  it  may  be 
doubted  whether  C^reatUkiu  does  not  rather  belong  to  the 
Oetoeoralla, 

The  ZoatUhidcB  differ  from  the  AcHnidco  in  little  more 
than  their  multiplication  by  buds,  which  remain  adherent, 
either  by  a  common  connecting  mass  or  coenosarc  or  by 
stolons;  and  in  the  possession  of  a  rudimentaxy,  spiculai 
skeleton. 

On  the  other  hand,  the  proper  stone-corals  (as  contra- 
distinguished from  the  red  coral)  are  essentially  Actinim^ 
which  become  converted  into  compound  organisms  by 
gemmation  or  fission,  and  develope  a  continuous  skeleton. 

The  skeletal  parts ^  of  the  Actinotoa,  to  which  reference 
has  been  made,  consist  either  of  a  substance  of  a  homy 
character;  or  of  an  organic  basis  impregnated  with  earthy 
salts  (chiefly  of  lime  and  magnesia),  but  which  can  be 
isolated  by  the  action  of  dilute  acids;  or  finaUy,  of  cal- 
careoQs  salts  in  an  ahnost  crystaUine  state,  forming  rods 
or  corpuscles,  which,  when  treated  with  acids,  leave  only 
an  inappreciable  and  structureless  film  of  organic  matter. 
The  hard  parts  of  all  the  Aporota,  FerforaJta^  and  Tahu- 
lata  of  Milne  Edwards  are  in  the  last-mentioned  condition; 
while,  in  the  Oetoeoralla  (except  Tubipora)  the  Aniipaikida, 
and  Zoanihidee,  the  skeleton  is  either  homy,  or  consists,  at 
any  rate,  to  begin  with,  of  definitely  formed  spicula,  which 
contain  an  organic  basis,  and  frequently  present  a  laminated 
Btracture.  In  the  organ  coral  (Tubipora\  however,  the 
skeleton  has  the  character  of  that  of  the  ordinary  stono- 
corals,  except  that  it  is  perforated  by  numerous  minute 
canals. 

The  skeleton  appears,  in  all  cases,  to  be  deposited  within 
the  mesoderm,  and  in  the  intercellular  substance  of  that 
layer  of  the  body.  Even  the  definitely  shaped  spicula  of 
the  Oetoeoralla  are  not  the  result  of  the  metamorphosis 
of  cells.  In  the  simple  aporose  corals  the  calcification 
of  the  base  and  side  walls  of  the  body  gives  rise  to 
the  cup  or  Uuca;  from  this  the  calcification  radiates  in- 
wards, in  correspondence  with  the  mesenteries,  and  gives 
rise  to  as  many  vertical  Mpto,  the  spaces  between  which 
are  termed  loeuli;  while,  in  the  centre,  either  by  union  of 
the  8OT>ta  or  independently,  a  pillar,  the  eolumella,  grows 
up.  From  the  sides  of  ac^acent  septa  scattered  processes 
of  calcified  substance,  or  tynaptiaUoB^  may  grow  out 
toward  one  another,  as  in  the  Ftrngidos;  or  Uie  intenrup- 
tion  of  the  cavities  of  the  loeuli  may  be  more  complete  by 
the  formation  of  shelves  stretching  from  septum  to 
septum,  but  lying  at  different  heights  in  a4jacent  loeuli 
These  are  interseptal  diuepimenta.  Finally,  in  the  Tabvlata, 
horizontal  plates,  which  stretch  completely  across  the  cavity 
of  the  theca,  are  formed  one  above  the  olher  and  constitute 
tabtUar  dissepimenU, 

In  tJie  Aporoaa  the  theca  and  septa  are  almost  invariably 
imperforate;  but  in  the  Perforata  they  present  apertures, 
and  in  some  madrepores  the  whole  skeleton  is  reduced 
to  a  mere  network  of  dense  calcareous  substance.  When 
the  Mexa^oralla  multiply  by  gemmation  or  fission,  and 
thus  give  rise  to  compound  massive  or  aborescent  aggre- 
gations, each  newly-formed  coral  polype  developea  a  skeleton 


•  See  EtaUker's  Ic<m$$  MiatoUgioa,  1866. 
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of  its  owiiy  which  is  either  conflaent  with  that  of  the 
others,  or  is  united  with  them  by  ealcificatioii  of  the  con- 
neeting  sabstanoe  of  the  oommon  body.  This  intermediate 
skeletal  layer  is  then  termed  amenehyma. 

The  OOocoraUa  (excepting  TMpora)  give  rise  to  no  theocB 
and  their  dependencies,  the  skeleton  of  each  polype,  and 
of  the  superficial  portion  of  the  polypariom,  being  always 
(lUDposed  of  loose  and  independent  spicula.  But  in  many, 
as  the  GorgonidcBf  Fennaiulida  (and  in  the  AntipcUkidcB 
among  the  HexaeoraUa),  the  central  part  of  the  common 
stem  of  the  compound  organism  becomes  hardened,  either 
by  GonTersion  into  a  mere  homy  axis  (which  may  be  more 
or  less  impregnated  with  calcareous  salts)  without  spicula; 
or  the  comification  may  be  accompanied  by  a  massiTe 
deTelopment  of  spicule,  either  continuously  or  at  intonrals; 
(X  the  main  feature  of  the  skeleton  may,  from  the  first,  be 
tlie  deirelopment  of  spicula,  which  become  soldered  together 
Ij  s  subciystalline  intermediate  deposit,  as  in  the  re4 
eml  of  commerce  {CaraUium  rubrum). 

It  has  seemed  advisable  to  say  thus  much  concerning  the 
bid  parts  of  the  Adinozoa  in  this  place,  but  the  details 
of  the  structure  and  development  of  the  skeleton  of  the 
CoraUigena  will  be  discussed  under  CJobals  and  Coaal 

RXBPB. 

The  TabukUa,  or  Millepones,  and  the  J?«^aM,  an  eztinet 
and  ahnost  ezclnsiTely  Paheosoic  group  of  stone-coral  form- 
ing animals,  are  usually  referred  to  the  CoraUigena.  Judg- 
ing by  the  figures  given  by  Agassis  ^  of  living  Millepores,  the 
polTpea  which  cover  its  surface  are  undoubtedly  much  more 
ttmiiar  to  oorsrinform  Hydratoa  than  they  are  to  any 
idiso«x»k  But  it  is  to  be  observed,  firstly,  that  we  have 
no  nfficient  knowledge  of  the  intimate  structure  of  the 
polypes  thus  figured;  and,  secondly,  that  the  figures  show 
not  the  least  indication  of  the  eztenial  reproductive  organs 
which  are  so  conspicuous  in  the  ffydrozoa,  and  which 
nraly  must  have  been  present  in  some  one  or  other  of  the 
Millepores  examined,  were  they  really  ffydroaocL  As  re- 
gaids  the  Buffosa,  the  presence  of  septa  is  a  strong 
ugoment  against  their  belonging  to  any  group  but  the 
AOmoioa,  though  it  is  not  to  be  forgotten  that  a  tendency 
to  the  development  of  septiform  prominence  is  visible  in 
tha  walls  of  the  gastric  passages  of  certain  calcareous 
ipoDgea. 

Phenomena  analogous  to  the  ''alternation  of  genetations," 
which  is  so  common  among  the  ffydrozoa,  are  unknown 
unong  the  great  majority  of  the  ActwtMoa,  But  Semper* 
baa  recently  described  a  process  of  sexual  multiplication 
in  two  species  of  FungicBy  which  he  ranks  under  this  head. 
The  Fungict  bud  out  from  a  branched  stem,  and  then 
Wnne  detached  and  free,  as  is  the  habit  of  the  genus. 
To  make  the  parallel  with  the  production  of  a  Jiedtua 
from  a  ScyplUstoma  complete,  however,  the  stem  should  be 
noonshed  by  an  asexual  polype  of  a  different  character  from 
the  forms  of  FunguB  whidi  are  produced  by  gemmation. 
And  this  does  not  appear  to  be  the  case. 

Dimorphism  has  been  observed  by  Eolliker  to  occur 
extensivdy  among  the  FmnabdidcB,  Each  polypaiy  pre- 
NDts  at  least  two  different  sets  of  sooids,  some  being 
fully  developed,  and  provided  with  sexual  organs,  while 
the  others  have  neither  tentacles  nor  generative  organs,  and 
exhibit  some  other  peculiarities.*  These  abortive  zooids 
are  either  scattered  irregularly  among  the  others  U,g,, 
Sdreophyton,  VeretiUum),  or  may  occupy  a  definite  position 
(«.^.,  Vir^ularia). 

(2.)  The  CtenophorcL — ^These  are  all  freely  swimming, 

'  CoHtnbutUnu  to  ikt  JTatrntd  ffisioiy  qf  the  UniUd  SleUet,    Yd. 
liL    PtatexT. 
*  tTtbar  OmtnUioM-Weehtd  bei  SUinkoraUm.    Leipzig,  1872. 
'  Alham4hmffm  der   SeHketibergvchen   Naltir/onchendtn    Oaell- 


actively  locomotive^  marine  animals,  which  do  not  multiply, 
by  gemmation,  nor  form  compound  organisms  such  as 
the  polyparies  of  the  CcraUigena,  Like  the  latter  they 
are  composed  ci  a  cellular  ectoderm  and  endodenn,-  between 
which  a  mesoderm,  containing  -stellate  connective  tissue 
corpuscles  and  muscular  fibres,  is  interposed.  But,  id  most 
parts  of  the  oigamsm,  the  mesoderm  acquires  a  great  thick- 
ness and  a  gelatinous  consistency;  so  that  the  body  of  one 
of  these  ammals  differs  in  this  respect  from  that  of  an 
Adwia  in  the  same  way  as  the  body  of  a  CyoMoa  differs 
from  that  of  a  Mydra,  The  bilateral  symmetry,  .which 
is  obscure  in  most  of  the  CoraUigena^  becomes  obvious  in 
the  ^HenophorOy  in  which  the  parts  are  disposed  symmetri- 
cally on  each  side  of  a  vertical  plane  passing  through 
the  longitudinal  axis  of  the  body.  The  oral  aperture 
is  situated  at  one  end  of  this  axis  (or  its  oral  pole),  while 
at  the  opposite  extremity  (or  aboral  pole)  there  is  very 
generally  situated  a  sac  containing  solid  mineral  particles — 
the /tCAaey<<. 

The  oral  aperture  leads  into  a  visceral  tube,  which 
undoubtedly  performs  the  functions  of  a  stomach.  Never- 
theless, as  in  the  CoraUigena^  it  is  open  at  its  aboral  end, 
and  its  cavity  is  thus  placed  in  direct  communication  with 
a  chamber,  whdice  canials  are  given  off  which  penetrate  ^e 
gelatinous  mesoderm.  Of  these  canals,  one  continues  the 
direction  of  the  axis  of  the  body,  and  usually  ends  by  two 
apertures  at  the  aboral  polei  Thib  others  take  a  direction 
in  a  plane  more  or  less  at  right  angles  with  the  axis;  and 
after  branching  out,  terminate  in  longitudinal  canals, 
which  lie  beneath  the  series  of  locomotive  paddles,  or 
come  into  relation  with  the  tentacles  when  such  organs 
are  developed.  In  addition  to  these,  two  canals  frequently 
extend  slong  the  sides  of  the  stomach  towards  the  oral  pole. 
The  paddle-like  locomotive  plates  are  disposed  in  eight  longi- 
tudinal series  (eUnophoret)  on  the  outer  surface  of  the  body. 
They  are  thick  at  tiie  base;  thin  and,  as  it  were,  frayed  out 
into  separate  filaments,  at  their  free  edges;  and  each  plate 
is  set  transversely  to  the  long  axis  of  the  aeries  of  which  it 
forms  a  part  Th»  ovaria  and  testes  are  devel6ped  in  the 
side  walls  of  the  longitudinal  canals.  It  is  clear,  therefore, 
that  these  canals  answer  to  the  intermesenteric  spaces  of 
an  Actinia;  that  the  common  cavity  into  which  they  and 
the  stomach  open  answers  to  the  common  cavity  of  the 
body  of  the  Actinia;  that  the  apertures  at  the  aboral  pole 
answer  to  the  terminal  aperture  of  Ceteanthtu;  and  that 
the  wide  interspaces  between  the  Idhgitudinal  canals  repre- 
sent the  mesoderm  of  the  Actiniau  mesenteries  immensely 
thickened. 

In  their  development  the  Ctenophora  resemble  the 
CoraUigena  in  all  essential  respects,  though  they  differ 
from  them  in  some  details.  Thus  the  process  of  yelk 
division  goes  on  at  a  different  rate  in  the  two  moieties  of 
the  egg,  so  that  the  vitellus  becomes  divided  into  one  set 
of  small  and  another  set  of  large  cells,  whereof  the  latter 
become  overlaid  by  the. former,  and  give'  rise  to  a  large- 
celled  hypoblast,  enclosed 'within  a  small-celled  epibloRt 
But  in  the  manner  in  which  the  body  cavity  is  formed,  and 
the  visceral  tube  (which  becomes  the  stomach)  is  developed, 
the  Ctenophora  resemble  the  Actiniof.  The  paddlea  xnake 
their  appearance  at  four  points  of  the  circumference  of  the 
body,  in  the  form  of  elections  beset  with  short  cilia;  but 
each  of  these  divides  into  two,  and  thus  the  eight  defini- 
tive series  are  constituted. 

There  is  a  general  agreement  among  anatomists  respect- 
ing the  structure  of  the.  Ctenophora  thus  far;  but  the 
question  whether  they  possess  a  nervous  system  and  sensory 
organs  or  not,  is,  as  in  the  case  of  tho  CoraUigena^  one 
upon  which  there  exists  great  diversity  of  opinion.  Qrant 
originaUy  described  a  nervous  gauglionated  ring,  whence 
longitudinal   curds   proceed  in   Cydippe  (FleurobtxnAia)i 
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but  his  olMerration  Las  not  been  verified  hj  labaeqnent 
investigations.  According  to  Milne  Edwards,  followed  by 
others  (among  whom  I  most  include  myself),  the  nervous 
system-consists  of  a  ganglion,  situated  at  the  aboral  pole 
of  the  body,  whence  nerves  radiate,  the  most  conspicuous 
of  which  are  eight  cords  which  run  down  the  correspond- 
ing series  of  paddles;  and  a  sensory  organ,  having  the 
cbaracters  of  an  otolithic  sac;  is  seated  upon  the  ganglion. 
Agassis  and  Kolliker,  qn  the  other  hand,  have  denied  that 
the  appearances  described  (though  they  really  exist)  are 
justly  interpreted.  And  again,  though  the  body,  described 
as  an  otolithic  sac,  undoubtedly  exists  in  the  position  indi- 
cated in  all,  or  most,  of  the  Ctenophora,  the  question  has 
been  raised  whether  it  is  an  auditory  or  a  visual  organ. 

These  problems  have  been  ^recently  reinvestigated 
with  great  care,  and  by  the  aid  of  the  refined  methods 
of  modem  histology,  by  Dr  Eimer,^  who  describes  a  ner- 
vous system,  consisting  of  extremely  delicate  varicose  ulti- 
mate nerve  fibrils,  which  traverse  the  mesoderm  in  all 
directions,  tod  are  connected  here  and  there  with  gan- 
glionic corpuscles.  These  nerves  are  only  discernible  with 
high  magnifying  powers,  as  they  are  for  the  most  part 
isolaM,  and  are  collected  into  bundles  only  beneath  the 
longitudinal  canals.  The  mass  which  lies  beneath  the 
lithocyst  is  composed  of  cells,  but  these  have  none  of  the 
special  characters  of  nerve  cells.  Elmer  states  that  he  has 
traced  the  filaments,  which  he  considers  to  be  nerves,  into 
direct  continuity  with  muscular  fibres;  and,  around  the 
mouth,  into  subepidermal  bodies,  which  he  regards  as 
rudimentary  forms  of  tactile  corpuscles.  The  lithocyst  is 
recognised  as  an  auditory  organ,  and,  in  addition,  eye-spots 
are  described. 

With  a  fundamental  similarity  of  organisation,  the  form 
of  the  body  varies  extraordinarily  in  the  Ctenophora,  One 
of  the  genera  which  is  commonest  on  our  coasts — Cydippe 
(PUe(£radtM^ — ^V  spheroidal;  others (.S^roei) are  more  ovate; 
others  are  provided  with  large  lobular  processes  {EwharU), 
while  an  extreme  modification,  in  which  the  body  is 
ribbon  shaped,  is  seen  in  Cestum. 

Tha  CUnopKora  a^  diyiBibU  into  two  very  unequol  groups  :• 
L  Rurytiomata,  in  which  the  large  oral  aperture  occupies  the  trun- 
cated extremity  of  the  oTBlbody. 

1.  Berddce. 

II,  SUnoUomcUa,  in  which  the  oral  aperture  and  the  gastric  soo  are 
■mall  relatively  to  the  size  of  the  body. 

2.  Saeeata, 
8.  LobaUe. 

,  4.  Tetni€U€e. 

a  1.  BcroldoB. 

r  The  body  ie  ovate,  truncated  at  the  oral  pole,  the  aboral  being 
more  or  lesa  acuminate  and  mobile.  The  digestive  cavity  occupies 
•  large  portiou  of  the  body.  The  oral  margin  ie  simple  in  £ero9  and 
Idtfia ;  but  in  Rangia  the  interradial  spaces  are  notched,  and  in  each 
a  short  process  projects.  The  radial  canals  are  connected  by  a 
clrcuraoial  canaL  No  tcntadea  are  present  The  ctenophoree  of 
Pandora  do  not  extend  over  more  than  half  the  body,  as  in  the 
embryos  of  Cydippe, '  The  development  of  the  Bw<Adm  is  unac- 
oompnnied  by  metamorphosis. 

'  2.  SnooaixtJ 
'  ne  circumornl  canal  is  absent  The  oral  aperture  is  laterally 
compreaacd,  it»  long  axis  being  at  right  angles  to  the  plane  of  tiie 
tentaclea,  which  are  present  in  all  the  genera,  and  which  are  either 
simple  {Cudippe),  or  ftimished  with  kmellar  and  filamwitous 
appendages  iHormiphora).  The  ctenophoree  are  equal  m  length,  or 
the  lateral  ones  are  fully  developed,  while  the  intermediate  are  shorter. 

l*he  oral  and  aboml  pole,  or  the  oral  only,  bear  lobato  appendages. 
BoKna  hasapoir  of  ondUppets,  into  which  the  raHial  cands  are  pro- 
lonced.  The  ctenophoree  corresponding  to  these  lobes  are  the  longest, 
whiTethe  middle  ones  are  much  shorter,  and  are  prolongwl  on  to  an 
auricle  or  finger-like  lobe.  The  tentacles  are  leraiMentod  by  a  tuft 
Sfshort  procSMes  on  either  side  of  the  mouth.  The  vomig^oZmd 
Sm  Se  Ifomrf  Oydippe,  and  Uke  it  bears  a  pair  oflong-fnnged 

1  Zooloffuehe  Studien  avf  Capri.    I® J.^,_. 
•  Haeckel,  **  GentrtlU  Morphologu^    H.  IxL 


tentacles.  The  aboval  regfoB,  beiMng  tiie  Isterd  ctmopborRf ,  grawa 
more  rapidly  than  the  oral,  so  as  ultimately  to  proj««t  in  two 
principal  lobes^  by  which  the  similsr  onteffowth  of  the  insdian 
aboral  regions  with  ite  ctenophoree  is  anesteo,  the  auichM  beingthe 
dwarfed  repreeentetives  of  these  regions.  These  aaridee  in  SuSarii 
are  longer,  so  that  the  ctenophoree  are  all  of  equal  length.  The 
tentadee  of  this  genus  sre  placed  at  the  oral  pole ;  the  onu  lobes  aie 
equivalent  to  the  median  ctenophoree  of  C^ippe,  Bwkmmpkaut 
has  the  oral  lobes  small,  the  body  elongated,  tennlnated  by  two 
conical  projections,  on  which  the  medisn  ctenophoree  sre  prolongrd. 

4.  TeeniaJtm. 

The  body  of  Cedum  is  laterally  compressed  and  elonjgatod  in  a 
direction  which  oofresponds  to  one  of  the  transvene  diameten  of 
Ojfdippe,  the  ribbon-like  bond  thus  formed  being  eometimee  three 
or  even  four  feet  long.  The  tentacles  are  near  the  oral  pole  ;  the 
canals  are  ten  in  number;  the  medio-lateral  canals  tenninato  In 
trunks  which  follow  the  oral  margin  of  the  ribbon,  and  thus 
correspond  to  the  drenlsr  canal  of  Bcroi, 

Many  Aelinosoa  (PennaitUidig,  CtenopJuira)  are  phoa- 
photescent;  but  the  conditions  which  determine  the  evolu- 
tion of  light  have  not  been  determined. 

All  Actinozoa  are  marine  animals,  and  the  distribution 
of  many  of  the  families  (AeUnida,  Turlnnolidct,  Penmaiw- 
lidof,  Beroidm)  ia  extremely  wide,  and  bears  no  ascertain- 
able relation  to  dimate.  (t.  h.  h.) 

ACTION,  t»  Law,  ia  the  process  by  which  redress  is 
sought  in  a  court  of  justice  for  the  violation  of  a  legal 
right  The  word  is  used  by  jurists  in  three  difi'crent  senses. 
Sometimes  it  ia  spoken  of  aa  a  right — ^the  right,  nam^y, 
of  instituting  the  legal  process;  sometimes,  and  more  pro- 
perly, it  means  the  legal  process  itself ;  and  sometimes  the 
particular  form  which  it  assumes.  The  most  universally 
recognised  division  of  actions  is  the  division  established 
by  the  Roman  lawyers  into  actions  tn  rem  and  in  personam. 
An  action  tn  rem  asserts  a  right  to  a  particular  thing  as 
against  all  the  world;  an  action  tn  pertokam  asserts  a  right 
only  as  against  a  particular  person.  For  the  sake  of  con- 
venience, the  law  relating  to  actions  ought  to  form  a 
separate  section  by  itself  in  a  properly  constructed  coda 

In  Roman  law  the  action  passed  through  three  historical 


In  the  first  pe^od,  which  was  brought  to  an  end  by  the  I<» -^fijjrfto. 
about  678  A.U.O.,  the  system  of  legit  actions  prevailed.  These 
were  five  in  number,— the  adio  taaxmefUi,  per  judicit  poalulo' 
tumemt  per  eandietionem,  per  manut  ii^'tclionem,  per  pignorwarp' 
tumem.  The  first  was  the  primitive  and  characteristic  actoon  of  ihe 
Boman  law,  and  the  others  were  little  more  than  modes  of  a|>plying 
it  to  cases  not  contepiplated  in  the  original  fonn,  or  of  ^^i^g  »• 
result  of  it  into  execution  when  the  action  had  been  dedded. 

Aonov,  in  English  Law,  means  the  fonn  of  civil  pro- 
cess hitherto  observed  in  the  Courts  of  Common  Law.  The 
procedure  in  the  Court  of  Chancery  is  totaUy  distinct,  but 
some  account  of  the  former  may  be  desirable  in  order  to 
explain  the  new  form  of  action  introduced  for  all  the  civil 
courts  by  the  Judicature  Act  of  1873: — 

Actions  at  Uw  ore  divided  by  Blackstone  into  three  danes, 
according  to  the  relief  which  they  are  rcepectivdy  mtMided  to 
obtain.  Real  actions  are  those  "whereby  the  plaintiff  chUms  taUe 
to  have  any  lands  or  tenements,  rents,  commons,  or  other  beredita- 
ments."  In  ow«m«^  actions  the  cUim  is  "for  debt  or  personal  dn^, 
or  damages  ih  Ueu  thereof,"  or  for  "satisfaction  fai  damages  for 
some  injury  done  to  person  or  property."  Mixed  actions  were  eup- 
S^  to  pitake  of  thTnature  ht  ^  of  these ;  that  is  to  say,  there 
was  a  demand  both  for  real  property  and  for  personal  damage^  as  in 
the  case  of  an  action  for  waste.  The  distinction  has  Icmg  oeawd  to  !» 
of  any  value.  Blackstone  speaks  of  ^^^^J^^y^i^'^^^Z 
prettj  generally  laid  aside,  and  wocessiTe  enactaente  have  oWito- 
rated  tEe  distinctions  altogether.  The  stetute  S  ft  4  WilL  IV.  c.  27, 
abolished  all  the  red  and  mixed  actions,  except  toe  real  artlOTis, 
and  ejectment,  whidi  was  a  mixed  action.  The  Cwnmcn  Law  «r; 
oedura  Act  of  1860  has  asdmiUted  tiie  procedura  in  tiie  forrocr  to 
an  ordinary  action,  and  tiie  Common  Law  ^^^"SLl'^JS  JXl 
now  regulates  tiie  proceedings  in  ejectment  In  Awe  «*  «»5 
respecte  the  three  Common  Law  Procedure  Acte  of  1852,  1804,  and 
1860,  very  greatly  simplified  the  proceedings  in  an  acUon  »  law. 
Thefintof  these  rendered  it  unnecessary  any  lon«r  to  ««*  ■ 
farm  of  action  in  prosecuting  a  claim,  and  abolwhed  mogrpf  *J5» 
teclmicalities  which  had  accompanied  the  older  fonn*    The  divw 


A  C  T  —  A  D  A 


133 


dooi  now  observed  may  be  ngudid  na  indicating;  not  ra  mneh 
fonns  of  action  in  tiw  old  senae^  aa  tiie  chaiactar  of  tiie  i^jojy  aoa- 
tainod  and  tiia  relief  aonght 

Acnoir  (under  the  Supreme  Court  of  Jadicatnra  Act, 
1873).  By  this  Act,  which  establishes  one  supreme  court 
in  place  of  the  Superior  Courts  of  Common  Law  and  tne 
High  Court  of  Chancery,  action  is  the  name  given  to 
the  proceeding  in  the  High  Court  of  Justice,  which  takes 
the  place  of  the  old  actions  at  common  law,  suits  insti- 
tuted by  bill  or  information  in  the  Court  <^  Chancery, 
eansea  tn  ran  in  the  Court  of  Admiralty,  or  by  citation  in 
the  Court  of  Probate.  For  these  various  modes  of  obtain- 
ing redress  the  Act  substitutes  one  uniform  proceeding, 
which  retains  most  of  the  essential  features  of  the  common 
law  action.  The  form  of  action  established  by  the  Act  is  in 
wee  measure  a  compromise  between  the  old  action  at  law 
lod  Chancery  suit  It  may  be  described  as  putting  an  end 
to  the  uninteUigible  and  even  misleading  formulae  of  the 
one  and  reducing  the  prolixity  and  redundance  of  the 
other.  (b-  ^) 

ACriTJM,  in  Ancient  Otographf,  a  promontory  in  the 
north  of  Acamania,  at  the  mouth  of  the  Sinus  Ambradus, 
opposite  the  town  of  Nicopolis,  built  by  Augustus  on  the 
north  side  of  the  strait  Eastwards  from  the  promontoiy 
the  strait  widens  out  and  forms  a  safe  harbour.  On  the 
promontoiy  was  an  ancient  temple  of  Apollo  (who  is  hence 
called  by  Virgil  Actitu),  which  was  enlarged  by  Augustus. 
Actium  became  famous  on  account  of  Augustus's  victory 
over  Antony  and  Cleopatra  (B.a  31),  and  for  the  quin- 
qnennial  gomes  he  instituted  there,  odled  Adta  or  Ludi 
Adiad.  Aetiaca  JSra  was  a  computation  of  time  from  the 
bottle  of  Actium.  There  was  on  the  promontory  a  small 
(own,  or  rather  village,  also  called  Actium, 

ACTON,  a  large  village  in  Middlesex,  about  eight  miles 
west  of  St  Paul's.  It  was  once  much  frequented  because 
of  its  saline  springs,  but  these  have  long  lost  their  repute. 
Actoo  being  near  the  metropolis  and  easily  accessible  by 
tlie  Qreat  Western  Railway,  and  the  price  of  building  land 
being  low,  numerous  villas  have  been  erected  in  the  neigh- 
bonrhood.  The  population  of  the  parish  increased  from 
3151  in  1861  to  8306  in  1871. 

ACTON,  Sir  John  Fsancis  "Edward,  son  of  Edward 
Acton,  who  practised  as  a  physician  at  Besan^on,  was  bom 
therein  1736,  and  succeeded  to  the  title  and  estates  in  1791, 
on  the  death  of  his  cousin  in  the  third  degree.  Sir  Richard 
ActoQ.  He  served  in  the  navy  of  France,  and  afterwards 
in  that  of  Tuscany,  and  commanded  a  frigate  in  the  joint 
expedition  of  Spain  and  Tuscany  against  Algiers  in  1774. 
His  gallantry  in  rescuing  three  or  four  thousand  Spanish 
soldiers  from  slavery  led  to  his  advancement  Entering 
the  Neapolitan  service,  he  gained  the  favour  of  Queen  Mary 
Caroline,  became  commander-in-chief  of  the  land  and  sea 
forces,  then  minister  of  finance,  and'  ultimately  prime 
minister.  His  policy  was  devised  in  concert  with  the 
English  ambassador  Hamilton,  and,  of  course,  was  hostile 
to  France  and  to  the  French  party  in  Italy.  He  has  been 
held  responsible  for  the  arbitrary  and  despotic  measures 
which,  io  1798>99,  filled  the  prisons  of  Naples  with  poli- 
tical prisoners,  and  even  brought  some  of  them  to  the 
scaffold.  In  1803  Acton  was  for  a  short  time  deprived  of 
the  reins  of  government  at  the  demand  of  France;  but  he 
was  speedily  restored  to  his  former  position,  which  he  held 
till,  in  Feb.  1806,  on  the  entry  of  tiie  French  into  Naples, 
he  had  to  flee  with  the  royal  family  into  Sicily.  He  died 
at  P^crmo  on  the  12th  Aug.  1811,  leaving  by  his  wife 
(ehiest  daughter  of  his  broUier,  Qeneral  Joseph  Edward 
Acton,  whom  he  had  married  by  papal  dispensation)  three 
ohildrcn,  of  whom  the  second,  Charles  Januarius  Edward, 
was  made  Cardinal  Santa  Maria  della  Pace  in  1842.  It 
may  be  well  to  state  that  jSir  John  has  very  frequently 


been  confounded  with  his  abo\*e-mentionod  brother,  bom 
in  1737,  who  was  also  employed  in  the  Neapolitan  service. 

ACTUARY,  in  ancient  Romu,  was  the  name  given  to  the 
clerics  who  recorded  the  Acta  Pubfica  of  the  Senate,  and  also 
to  the  officerb  who  kept  the  military  accounts  and  enforced 
the  due  fulfilment  of  contracts  for  military  supplies.  In  its 
English  usage  the  word  has  undergone  a  gradual  limitation 
of  meaning.  At  first  it  seems  to  have  denoted  any  elerk 
or  registrar;  then  more  particularly  the  secretary  and 
adviaer  of  any  joint-stock  company,  but  especially  of  an 
insurance  company;  and  it  is  now  applied  specifically  to 
one  who  makes  those  calculations  as  to  the -probabilities  of 
human  life,  on  which  the  practice  of  life  assurance  and  the 
valuation  of  reversionary  interests,  deferred  annuities,  Acl, 
ore  based.  The  first  mention  of  the  word  in  law  is  in  the 
Friendly  Societies  Act  of  1819,  where  it  is  used  in  the  vagne 
sense,  ''  actuaries,  or  persons  skilled  in  calculation."  The 
word  has  been  used  with  precision  since  the  eetablishment 
of  the  *'  Institute  of  Actuaries  of  Qreat  Britain  and  Ire- 
land **  in  1848.  The  "Faculty  of  Actuaries  in  Scotland" 
was  formed  at  Edinburgh  in  1856,  and  incorporated  by 
royal  charter  in  1868.  The  registrar  in  the  Lower  House 
of  Convocation  is  also  called  the  actuary. 

ACUfSfA,  Chbibtoval  d',  a  Spanish  Jesuit,  bom  at 
Burgos  in  1 59 7.  He  was  admitted  into  the  society  in  1 6 1 2, 
and,  after  some  years  spent  in  study,  was  sent  as  a  mis- 
sionaty  to  Chili  and  Pern,  where  ho  became  rector  of  the 
College  of  Cuen9a.  In  1639  he  was  appointed  by  the 
Jesuits  to  accompany  Pedro  Tezeira  in  his  second  explora- 
tion of  the  Amazon,  in  order  to  take  scientific  observations, 
and  draw  up  a  report  that  might  be  sent  to  Spain.  The 
journey  lasted  for  ten  months;  and,  on  their  arrival  at 
Peru,  no  ship  being  ready  to  convoy  the  explorer  to  Spain, 
Acuiia  employed  himself  in  the  preparation  of  a  narrative 
of  his  journey.  This  was  published  at  ^ladrid  in  1641, 
under  the  title  Nuevo  Descubrimicnto  def  Gran  Rio  de  Uu 
AmoKnuUj  Ac  The  King  of  Spain  received  Acuiia  coldly, 
and,  it  is  said,  even  tried  to  suppress  his  book,  fearing 
that  the  Portuguese,  who  had  revolted  from  Spain,  would 
avail  themselves  of  the  information  which  it  contained. 
A  translation  into  French  was  published  by  Gomberville  in 
1682;  and  a  translation  from  the  French  into  English 
appeared  in  1 698.  After  occupying  the  positions  of  procu* 
rator  of  the  Jesuits  at  Rome,  and  calif  eadar  (censor)  of  the 
Inquisition  at  Madrid,  Acuiia  returned  to  South  America, 
where  he  died,  probably  soon  after  the  year  1G75. 

ACUPRESSURE,  in  Surgery  {aeus,  a  Aeedlo,  premo,  I 
press),  a  method  of  restraining  hemorrhage,  introduced  in 
1869  by  the  late  Sir  J.  Y.  Simpson.  Tlio  closure  of  the 
vessel  near  the  bleeding  point  is  attained  by  the  direct 
pressure  of  a  metallic  needle,  either  alone  or  assisted  by  a 
loop  of  wire.  The  advantages  claimed  by  the  originator  of 
this  method  over  the  old  silk  ligature  were,  that  the  needles 
can  be  removed  within  forty-eight  hours  after  introduction, 
allowing  the  wound  to  he^  rapidly ;  and  that,  being  metallic 
and  non-porous,  they  do  not  cause  initation  and  suppura- 
tion like  the  sUk  ligature.  The  catgut  ligature,  which  is 
rapidly  absorbed,  is  graduaUy  superseding  both  the  silk 
ligature  and  the  acupressure  needle.  A  volume  entitled 
AcupressurCf  by'Sir  J,  Y.  Simpson,  was  published  in  1864. 

ACUPUNCTURE,  the  name  of  a  surgical  operation 
among  the  Chinese  and  Japanese,  which  is  performed  by 
pricking  the  part  affected  with  a  silver  needle.  They 
employ  this  operation  io  headaches,  lethargies,  conv\ilsions, 
colics,  &C.;  and  it  has  more  lately  been  introduced  into 
Briti^  practice  for  the  cure  of  some  forms  of  neuralgia. 

ADAJUDIA,  a  large  town  of  Western  Africa,  in  tlie 
country  of  the  Fclattahs,  in  13'  6'  N.  lat,  1*  3'  E.  long., 
about  400  miles  S.E.  of  Timbuctoo.  It  ia  surrounded  by 
a'  mud   wolL      The   ncighbotuing  country  is    rich   and 
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fertadei  The  toade-  in  natiye  merchandiBa  is  said  to  be 
08  groat  as  that  of  Abomey,  the  capital  of  Dahomey;  and 
there  is  also  a  considoiuble  traffic  in  slayee.  Population, 
about  24,000. 

AD  Ally  a  region  in  Eastern  Africa,  with  a  coast  line 
extending,  between  11*"  30'  and  IS**  40'  N.  lat,  from  the 
Qulf  of  Tflgurrah  to  the  neighbourhood  of  ^faasowah.  '  For 
about  300  miles  it  borders  on  the  Red  Sea,  the  coast  of 
which  i»  composed  of  ooral  rocl^  It  stretches  inland  to 
the  mountain  terraces,  to  the  west  of  which  lie  tlie  Abys- 
sinian table-lands  of  Shoa  and  Tigr6,  with  a  breadth  near 
Maasowah  of  only  a  few  miles,  but  widening  towards  the 
south  to  200  or  300  miles.  The  northern  portion  of  this 
region,  known  as  the  Afar  country,  is  tiaversed  by  two 
routes  to  Abyssinia — ^the  one  from  Zulla  near  Massowah, 
and  the  other  from  Amphilla  Bay.  The  former  of  these 
was  selected  for  the  British  Abyssinian  expedition  of  1868, 
Annesley  Bay  being  the  place  of  debarkation  and  base  of 
operations.  There  is  a  third  route  to  Abyssinia  through 
Adal,  that  from  Tajuirah  to  Ankobar,  the  capital  of  Shoa, 
said  to  be  preferred  for  trading  purposes,  as  being  less 
steep  than  the  others.  The  river  Hawash  flows  through 
the  southern  district  of  Adal  in  a  N.E.  direction,  but  is 
lost  in  Lakes  Abbebad  and  Auasa.  '  Near  this  river  is 
Aussa,  the  chief  town  of  the  country.  Volcanio  rocks 
oocur  in  various  parte  of  this  district;  and  two  mountains, 
4000  feet  high,  are  mentioned,  which  have  sent  down 
streams  of  lava  on  all  sides  to  the  distance  of  30  nules. 
The  oountiy  contains  two  great  salt  plains  or  basins, — ^that 
of  Asali  in  ito  northern  portion,  and  Aussa  in  the  south. 
The  remarkable  salt  lake  of  Bahr  Assal,  near  Tigurrah,  is 
570  feet  below  the  .  level  of  the  sea.  The  country 
as  a  whole  is  barren  and  uncultivated.  A  little  barley 
IS  reared  on  the  higher  terraces,  and  some  districto 
afford  pasturage  for  domestic  animals,  large  quantities  of 
butter  being  annually  sent  to  Masaoi^th.  In  some  parte 
of  Adal  the  elephant  is  not  uncommon.  The  salt  of  Asali 
and  Auasa  is  a  valuable  article  of  oommeroei  There  is  no 
fixed  government,  the  country  being  inhabited  by  various 
independent  tribes,  all  speaking  1^  Afar  language  and 
professing  the  Mahometan  religion,  and  most  of  them  of 
nomadic  habite 

ADALBERT,  Saint,  one  of  the  founders  of  Christianity 
in  Germany,  known  as  the  Apostle  of  the  Prussians,  was 
\tOTQ  of  a  uoble  family  in  Slavonia,  about  955 ;  was  educated 
at  the  monasteiy  of  Magdeburg;  and,  in  983,  was  chosen 
Bishop  of  Prague.  The  restrainte  which  he  tried  to  impose 
on  the  newly-converted  Bohemians  by  prohibiting  poly- 
gamy, clerical  inoontiaency,  and  similar  sins,  raised  against 
him  so  strong  a  feeling  of  hatred,  that  he  was  forced,  in 
988,  to  retire  to  Rome,  where  he  resided  at  the  monasteries 
of  Monte  Basino  and  St  Alexis.  In  993  he  returned  -  to 
his  flock,  in  obedience  to  the  command  of  the  Pope.  Find- 
ing little  amendment,  however,  in  their  course  of  living,  he 
soon  afterwards  went  again  to  Rome,  and  obtained  permis- 
sion from  the  Pope  to  devote  himself  to  missionary  labours, 
which  he  carried  on  chiefly  in  North  Qermony  and  Poland. 
While  preaching  in  Pomerania  (997),  he  was  thrust  through 
the  heart  by  a  heathen  priest 

ADALBERT,  Archbishop  of  Bremen  and  Hamburg, 
bom  of  the  noble  Saxon  family  of  the  Counte  of  Wettin, 
was  one  of  the  most  remarkable  ecclesiastics  of  the  11th 
century.  Through  the  friendship  of  the  emperor  Henry 
nL  he  was  elevated  in  1043,  when  only  about  thirty 
years  old,  to  the  see  of  Bremen  and  Hamburg,  which 
included  the  whole  <^  Scandinavia,  and  he  accompanied 
the  jnonarch  in  his  journey  to  Rome  (1046).  Here  it  is 
said  that  he  was  offered  and  thair  he  refused  the  papal 
throne.  The  refusal  certainly  cannot  have  arisen  from 
lack  of  ambition;  for  on  his  retom  in  1050,  with  a  com- 


mission as  legate  to  the  northem  oonrts  from  P<^  Leo 
IX. ,  he  immediately  set  about  eanying  out  the  emperor^s 
wishes  by  estehlishing  himself  in  an  independent  patxi- 
archate  of  the  north.  For  this  purpose  he  sought  by  every 
means  to  augment  his  already  great  influence,  he  adorned 
Ids  two  cathedrals,  and  enlarged  and  fortified  the  town  <if 
Bremen  so  that  it  might  rival  Rome.  There  was  much  m 
his  favour,  and  he  might  even  have  succeeded  in  entirely 
separating  the  chureh  of  the  north  from  the  see  of  Rome, 
had  it  not  been  for  the  death  of  Henry  IIL,  and  the  oppo- 
sition of  Cardinal  Hildebrand.  Heniy  lY.  being  a  minor 
at  the  time  of  his  father's  death,  Adalbert  was  associated 
with  Archbishop  Hanno  of  Cologne  as  guardian  and  regent ; 
and  during  the  absence  of  the  latter  on  a  mission  to  Rome, 
he  sought,  by  granting  every  indulgence,  to  gain  the 
favour  of  the  yoimg  pnnce,  and  so  to  be  able  to  exercise 
an  absolute  power  in  the  stete  (1062-65).  The"  Archbishops 
of  Mayence  and  Cologne  secured  his  bauishment  from 
jcourt  after  the  government  had  been  aasomed  by  Heuiy  in 
person  (1066);  and  about  the  same  time  his  diocese  was 
invaded  by  tne  ''natural  enemies"  of  Bremen,  the  Saxon 
noblea  In  1069,  however,  he  was  recalled,  and  reinstated 
in  his  former  position.  He  died  at  Goslar  in  1072,  having 
done  much  during  his  last  years  to  inflame  the  Saxons' hatred 
of  Henry,  which  resulted  soon  afterwards  in  their  revolt 

ADAM,  B^y  an  appellative  noun,  meaning  the  first  man. 
In  Qenesis  iL  7, 25,  iiL  8, 20,  iv.  1,  &c,  it  assumes  the  nature 
of  a  proper  name,  and  has  the  article,  the  man,  the  only 
one  of  Ma  kind ;  yet  it  is  appellative,  correctly  speakiug. 
In  Genesis  L  26,  27,  v.  2,  it  is  simply  appellative,  being 
applied  to  both  progenitors  of  the  human  race ;  not  to 
the  first  man  alone  as  in  the  second,  third,  and  fourth 
chapters.  The  etymology  of  the  word  is  uncertain,  but 
it  is  probably  connected  with  a  root  signifying  red,  so  that 
the  idea  is  one  red  or  ruddy. 

The  early  part  of  Genesis  contains  two  accounte  of 
man's  creation.  These  narratives  need  not  be  examined 
at  present  farther  than  man's  origin  is  concerned.  In 
Genesis  i  26,  27,  we  read,  *'  And  God  said,  Let  us  make 
man  in  our  image,  aftisr  our  likeness ;  and  let  them  have 
dominion  over  U^e  fish  of  the  sea,  and  over  the  fowl  of 
the  air,  and  over  the  cattle,  and  over  aU  the  earth,  and 
over  every  creeping  thing  that  creepeth  upon  the  eartL 
So  God  created  man  in  his  own  image ;  in  the  image  of 
God  created  he  him ;  male  and  female  created  he  thonL" 
At  the  end  of  the  sixth  day  of  creation  man  appears,  the 
noblest  of  earth's  inhabitants.  In  Genesis  iL  7,  8,  we  also 
read,  "And  the  Lobd  formed  man  of  the  dust  of  the 
ground,  and  breathed  into  his  nostrils  the  breath  of  life ; 
and  man  became  a  living  souL  And  the  Lobd  God 
planted  a  garden  eastward  in  "Men ;  and  there  he  put  the 
man  he  had  formed."  The  woman's  creation  is  thus 
narrated  in  subsequent  verses  of  the  same  chapter — 20, 21, 
22,  23,  *'And  Adam  gave  names  .to  all  cattle,  and  to  the 
fowl  of  the  air,  and  to  every  beast  of  the  field :  but  for 
Adam  there  was  not  found  an  help  meet  for  him.  And 
the  Lokd  God  caused  a  deep  sleep  to  faU  upon  Adam, 
and  he  slept :  and  he  took  one  of  his  ribs,  and  closed  up 
the  flesh  instead  thereof.  And  the  rib,  which  the  Lobd 
God  had  taken  from  man,  made  he  a  woman,  and  brought 
her  unto  the  man.  And  Adam  said.  This  it  now  bone  of 
my  bones,  and  flesh  of  my  flesh:  she  shall  be  called 
Woman,  because  she  was  taken  out  of  man."  Between 
these  accounte  some  discrepancy  exists.  The  first  repre- 
sento  the  man  and  woman  to  have  been  created  together, 
after  the  various  creatures  which  the  earth  sustains  on  its 
surface ;  the  second  makes  Adam  to  have  been  created 
first;  then  the  various  animals,  with  the  woman  last  of  all. 
The  creation  of  y^nimala  separates  the  origin  of  the  man 
and  the  woman.    The  first  narrator  states  that  man  was 
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made  in  the  image  and  form  of  Qod,  iiitlioat  explaining 
his  meaning  more  particularly.  Hence  inteipretera  differ 
iu  attempting  to  define  it  The  langnage  need  not  be 
restiicted  either  to  man's  tpirit  or  to  hia  body,  but  may 
refer  to  his  united  whole,  including  spiritual  qualities  and 
bodily  form.  The  ancient  Hebrew  did  not  think  of  Qod 
without  a  certain  form,  but  transferred  the  human  one  to 
him,  divesting  it  of  grosaness,  and  giving  it  an  ethereal 
luminousnesa  of  surpassing  gioiy.  The  image  of  God, 
therefore,  in  which  Adam  is  said  to  have  been  created, 
includes  the  whole  man,  with  special  reference  to  the 
spiritual  nature  within  him.  We  cannot  tell  whether  the 
writer  thought  of  immortality  as  involved  in  the  Qod- 
likeness.  He  may  have  done  so.  But  the  second  account 
teaches  that  man  was  only  mortal  at  first,  because  he  is 
sent  out  of  Paradise  lest  he  should  become  immortal  by 
eating  of  the  tree  off  life. 

The  narrative  in  the  first  chapter  is  arranged  according 
to  a  definite  plan.  Six  days  are  allotted  to  ^e  creation  of 
the  heavena  and  earth,  with  all  their  furniture  animate 
and  inanimate.  After  due  preparation  had  boon  made 
by  the  formation  of  light,  atmosphere,  and  land  separated 
from  water,  life  is  called  into  existence,  first  vegetable, 
then  animal,  terminating  in  man  the  lord  of  this  lower 
world.  The  narrative  in  chapters  ii-iv.  does  not  present 
saeh  orderly  progress.  In  it  man  is  the  central  figure, 
to  whom  all  is  subordinated.  He  is  created  first  For 
him  plants  and  trees  are  made  to  spring  up.  He  is  placed 
in  a  delightful  garden.  The  Lord  Gkxl  perceiving  his 
solitary  condition  creates  the  beasts  of  the  field  and  the 
fowls  of  the  air;  but  when  brought  to  the  protoplast, 
they  were  insufficient  to  supply  his  mental  void,  so  that 
woman  was  made,  in  whom  ho  found  a  suitable  partner. 
A  nnmbcr  of  questions  connected  with  the  first  pair,  not 
Qecessarily  entering  into  the  writer's  main  purpose  in 
d^^'cribing  man's  origin,  but  complementary  and  new, 
are,  the  means  by  which  the  ground  yielded  vegetable  pro- 
ductions, the  iDiterinls  from  which  the  man  and  the  woman 
vms  formed,  the  cause  of  their  intimate  union,  the  place 
of  their  abode,  the  simplicity  of  their  condition,  and  the 
way-  in  which  animals  first  received  their  names.  By  these 
traits  preparation  is  made  for  the  history  of  what  befell 
the  protoplasts  in  their  primitive  abodei 

According  to  the  second  narrative,  Jehovah  planted  a 
garden  in  £den,  eastward,  and  put  the  first  man  there. 
A.  Epring  or  stream  rising  in  Eden,  and  flowing  through 
the  garden,  supplied  it  with  water.  In  iBsuing  from  the 
garden  it  divided  itself  into  four  rivers,  each  having  its 
own  course^  The  writer  gives  their  names,  and  the 
coontries  washed  by  three  of  them.  This  garden,  usually 
termed  Paradise  after  the  Septuagint  and  Vulgat\  has 
been  eagerly  sought  for;  but  it  has  baffled  cunosity. 
Thongh  two  of  the  rivers,  the  Euphrates  and  Tigris,  are 
veil  known,  the  other  two,  Pison  an4  Gihon,  can  only  be 
identified  with  difficulty.  They  seem  to  be  rivers  of 
Northern  India.  The  'Hgris  and  Euphrates  took  their 
riM  in  the  high  land  of  Northern  Armenia ;  the  Pison,  ie.. 
bdoa,  rises  iu  the  Himalayas ;  and  the  Qihon,  i,e^  Oxus, 
is  connected  with  Ethiopia  or  Cush.  The  writer  appears 
to  have  considered  them  all  as  having  their  source  in  the 
northern  highlands  of  Asia,  and  flowing  south,  and  there- 
fore he  placed  Eden  somewhere  in  tiie  north  of  Asia. 
The  names  of  two  rivers  belonging  to  a  foreign  tradition, 
and  little  known  to  the  Hebrews  because  intercourse  with 
India  was  then  remote,  were  associated  with  those  of  two 
known  ones  incorporated  in  the  national  tradition.  If  the 
interpreter  had  to  do  with  pure  history,  it  might  not  be 
amiaa  to  search  for  Eden  in  some  definite  locality;  but,  as 
the  rase  stands,  the  ezamination  would  probably  be  fruitless. 
The  gnrdcn  has  two  remarkable  productions — ^the  tree 


of  life,  and  the  tree  of  knowledge  of  good  and  eviL  The 
former  derives  its  name  from  the  virtue  of  its  fruit  to 
impart  perpetual  life  or  immortality.  The  fruit  of  the 
latter  conmiunicates  the  knowledge  of  good  and  eviL  It 
awakens  moral  consciousness.  The  one  had  to  do  with 
physical,  the  other  with  spiritual  life.  Such  were  the 
miraculous  powers  of  the  two  trees  in  the  midst  of  tha 
garden. 

The  third  chapter  gives  an  account  of  the  first  pair  falling 
away  from  the  state  in  which  they  were  created.  What 
that  state  was  may  be  clearly  gathered  from  the  words.  It 
was  one  of  innocent  simplicity.  The  protoplasts  had  a  child- 
like unconsciousness  of  evil ;  no  knowledge  of  right  and 
wrong,  virtue  and  vice.  They  were  in  the  happy  condition 
of  infancy.  Their  moral  existence  had  not  begun.  Perfec- 
tion, uprightness,  righteousness,  could  not  be  predicated 
of  them.  But  the  world  presents  vice  and  its  concomitant 
misery  in  strong  colours.  Misery  and  evil  abound.  The 
eyes  of  an  Oriental  especially  must  have  been  vividly 
struck  with  the  phenomena  of  toilsome  work,  the  pains  of 
child-bearing,  the  slavery  of  woman,  and  the  inevitable 
necessity  of  death.  The  Hebrews,  accordingly,  meditated 
on  the  cause.  The  writer  seeks  to  connect  with  the  problem 
incidental  phenomena,  as  the  love  of  man  and  wife,  the 
form  of  the  serpent  different  from  that  of  other  animals, 
the  mutual  hatred  of  man  and  serpents,  dec.  It  is  an  old 
question,  the  introduction  of  evil  into  the  world.  As  all 
the  posterity  of  the  first  pair  participate  in  sin  and  suffer- 
ing, the  cause  must  be  looked  for  in  connection  with 
these.  Yet  it  must  not  proceed  from  themselves.  Qod 
had  made  them  innocent  and  happy.  The  origin  of  evil 
must  come  from  without  A  serpent  becomes  the  instru* 
ment  of  their  temptation.  That  cunning  and  mischievous 
animal  seduces  them.  The  writer  thought  of  nothing  but 
the  creature  itself.  Those  who  suppose  that  the  devil 
employed  the  serpent  as  his  instrument,  or  that  the  devil 
alone  is  spoken  of,  are  confronted  by  the  fact  that  the  idea 
of  Satan  was  of  later  introduction  among  the  llcbrews 
than  the  age  of  the  writer.  The  curse  pronounced  on  the 
tempter  sufficiently  shows  that  none  but  the  agent  expressly 
named  was  thought  of. 

Are  these  narratives  of  the  creation,  primal  abode,  and 
fall  of  man,  literal  history  1  So  some  have  always  believed, 
with  Angustine  and  the  Reformers.  The  difficulties  in 
the  way  of  this  interpretation  are  great.  As  it  cannot 
be  carried  out  consistently,  its  advocates  resort  to  various 
expedients.  They  forsake  the  literal  for  the  figurative 
wherever  necessity  demands.  Thus  they  put  a  figurative 
construction  on  the  language  of  the  curse,  because  they 
allege  that  a  literal  one  would  be  frigid,  utterly  unworthy 
of  the  solemn  occasion,  highly  inconsistent  with  the 
dignity  of  the  speaker  and  Uie  condition  of  the  parties 
addressed.  Sometimes  they  even  incline  to  regard  the 
narrative  as  a  sort  of  poem,  or  give  it  a  poetical  character. 
The  atmosphere  in  which  the  accounts  move  is  different 
from  the  literal  one.  Instead  of  assuming  that  Qod 
created  the  world  and  all  it  contains  in  a  moment  of 
time,  and  in  harmonious  arrangement,  the  first  writer 
attributes  creation  to  six  successive  days,  represents  the 
Almighty  as  addressing  the  newly-foiTued  existences,  look- 
ing upon  them  with  satisfaction,  pronouncing  them  good, 
and  resting  on  the  seventh  day.  He  naturally  chose 
the  six-  days  of  the  Hebrew  week,  with  which  he  woa 
familiar,  for  successive  gradations  of  the  creative  power. 
In  the  second  account  we  find  a  speaking  serpent,  Qod 
walking  in  a  human  way  in  the  cool  of  the  day  through 
the  garden,  lus  jealousy  of  the  aspiring  Adam  who  had 
attained  a  higher  knowledge,  his  cursing  the  serpent,  and 
cherubim  with  a  fl^miTyg  sword.  To  explain  all  this  as 
literal  history,  were  to  attribute  other  iierfections  to  the 
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Doit y  tAaii  ^finite  power,  spirituality,  and  wiBdoxn.  Hence 
Uie  Church  of  England,  according  to  Horslej,  does  not 
demand  the  literal  understanding  of  the  document  con- 
tained in  the  second  and  third  chapters,  as.  a  point  uf 
faith.  i 

t  Are  the  narratiyes  allegoricall  So  Philo^  interprets 
them,  followed  by  the  Greek  fathers  of  Alexandria, 
Clement  and  Origen,'  as  well  as  by  Ambrose.  In  modem 
times  Coleridge  read  the  whole  as  an  allegoiy.'  So  did 
Donaldson  in  his  Jathar.  There  is  no  indication,  how- 
ever, that  allegories  were  intended.  Had  this  been  the 
case,  the  truths  meant  to  be  conveyed  would  have  been  easily 
discovered.  The  embarrassment  and  capridousness  of  the 
allegorical  interpreters  prove  that  they  have  followed  a 
wrong  method.  The  outward  form  is  set  aside,  and  an 
idea  discovered  beneath  it  with  which  the  envelope  has 
no  necessary  connection.  Both  should  be  retained;  the 
shell  suggesting  the  kernel,  and  the  kernel  showing  itself 
to  be  the  necessary  evolution  of  central  ideas. 

According  to  another  interpretation,  more  commonly  ac- 
cepted among  scholars  at  .the  present  day,  both  accounts  are 
supposed  to  be,  like  the  early  records  of  other  nations,  tradi- 
tional and  mythical  This  does  not  imply  that  they  are  fables 
or  fictions ;  far  from  it.  It  is  true  that  the  oldest  traditions 
of  peoples  are  mainly  subjective,  the  result  of  the  national 
mind;  but  they  are  nevertheless  real.  Variable,  developed 
in  different  forms,  influenced  by  the  characteristics  of  the 
people  and  by  their  intercourse  with  others,  they  are  all  that 
constitutes  tiie  earliest  history  of  nations,  the  shapings  of 
oral  tradition  before  written  records  appeared.  A  mythologi- 
cal age  stands  at  the  head  of  all  national  histories ;  and  that 
of  the  Hebrews  seems  to  be  no  exception.  The  two  narra- 
tives present  philosophical  mythi  in  a  historical  form.  They 
represent  the  best  ideas  of  the  Hebrews  at  a  certain  stage 
of  their  history  in  explanation  of  the  creation  of  man,  his 
primeval  abode  and  state,  and  the  cause  of  his  degeneracy. 
The  first  account  is  plain  and  simple.  It  assigns  a  high 
dignity  to  man,  and  traces  all  human  beings  to  a  single 
pair,  in  harmony  with  the  best  evidence  of  modem 
science  that  points  to  unity  of  origin,  rather  than  to  dif- 
ferent centres  of  creation.  There  is  a  naturalness  in  the 
narrative  that  cannot  be  mistaken,  while  the  writer  adheres 
to  generalities.  (See  Qabler's  EiiUeitung  to  EichJumCM 
Urgeaehichte^  vol  L  p.  11,  &c.;  and  Qesenius*s  article 
"  Adam,"  in  Brack  und  Grvber't  Encykhpoedie,  vol  i.) 

On  the  other  hand,  the  narrator  in  the  second,  third,  and 
fourth  chapters  manifests  a  more  reflective  spirit,  seeking  to 
explain  causes,  and  to  trace  connections.  Supplying  particu- 
lars wanting  in  the  older  narrative,  and  correcting  others,  he 
enters  into  details,  and  though  more  anthropomorphic,  has 
a  finer  perception  of  circumstances  associated  with  the 
protoplasts.  Tholuck  himself  admits  his  narrative  to  be  a 
mythus.  It  is  usual  to  designate  the  first  writer  the 
£lohist( ;  the  second,  the  Jehovist ;  because  the  one  com- 
monly uses  Elohim  as  the  name  of  God;  the  other 
Jehovah,  or  Jehovah  Elohim  in  the  second  and  third, 
chapters. . 

The  Adam  in  the  second  and  third  chapters,  according  to 
this  view,  is  the  progenitor  and  representative  of  humanity, 
who  brought  misery  into  the  world  by  self-wilL  He  is  ideal 
man,  becoming  historical  in  every  individual  who,  as 
soon  as  his  moral  nature  is  awakened,  feels  the  power  and 
the  possibility  of  rising  higher  through  reason  and  per- 
ception, ^darn's  procedure  repeats  itself  in  each  indivi- 
dual, who  has  his  paradise,  eats  of  the  tree  of  knowledge, 
and  feels  within  him  the  roots  of  apostasy  from  God.     On 

^  De  miundi  Opifieio,  p.  87,  vol.  i.  ed.  Mangey. 

'  Philoealiaf  cap.  1,  and  contra  .Gels. 

*  Aids  to  It^Hon,  p.  241,  note  (Burlington  edition  ol  1840). 


the  other  hand,  his  restoration  and  happiness  are  soppoeed 
to  be  in  his  own  power.  His  salvation  is  practicable  through 
the  victory  of  reason  over  instinct,  pf  faith  over  senae.* 

The  traditions  of  ancient  nations  present  analogies  to  the 
creation  of  man  given  in  the  first  chapter  of  Genesis.  The 
Etrurian  comes  nearest  to  the  Hebrew.  There  ta'eation 
takes  place  in  six  periods  of  a  thousand  years  each,  and 
men  appear  in  the  last,  after  the  earth,  sim,  moon,  and  stars, 
with  all  living  things  on  the  surface  of  the  globe,  had  been 
brought  into  existence  by  God.^  The  Persian  mythology, 
in  like  manner,  makes  Ormuzd,  the  god  of  light,  create  by 
his  word  Honover  the  visible  world  in  six  periods  of  a 
thousand  years  each,  and  man  is  formed  last  The  name  of 
the  first  man  is  Kaiomorts.^  The  Chaldee  myth,  given  by 
BeroBus,  presents  littie  resemblance  to  the  Hebrew  narra- 
tive. Bel,  the  highest  god,  divided  the  darkness,  and  cut 
the  woman,  who  rvJed  over  the  monstrous  creatures  found  at 
first  in  the  all,  into  two  halves,  out  of  which  heaven  and  earth 
were  formed.  After  that  he  cut  off  his  own  head.  The  blood 
trickling  down  was  taken  by  other  gods  and  mixQd  with 
earth,  from  which  men  were  formed,  who  are  therefore  wise, 
and  partakers  of  the  divine  intelligence.^  The  Phenician 
myth  is  still  morexmlike  the  Hebrew  account.^  But  Ovid's 
teaching  is  that  man  was  made  in  the  imago  of  the  gods, 
and  was  intended  to  be  ruler  of  the  earth.^  The  Egyptian 
theology  has  no  point  of  contact  with  the  Hebrew.^*  The 
Indian  accounts  are  very  numerous,  but  often  discrepant 
Their  likeness  to  the  Hebrew  narrative  is  remote;  for  the 
play  of  imagination  appears  in  them  to  excess  and  absur- 
dity. Among  those  myths  in  which  the  formation  of  men 
is  described  without  allusion  to  any  primordial  distinction 
of  castes,  we  may  quote  two.  Prajapati,  ie.,  the  universe 
which  was  soul  and  only  one,  formed  animals  from  his 
breaths,  a  man  from  his  souL  The  soul  is  the  first  of  the 
breaths.  Since  he  formed  a  man  from  his  soul,  therefore 
they  say,  "man  is  the  first  of  the  animals,  and  the  strongest" 
The  soul  is  all  the  breaths;  for  all  the  breaths  depend  upon 
the  souL  Since  he  formed  man  from  his  soul,  therefore 
they  say,  "  man  is  all  the  animals;''  for  all  these  are  man'a.^^ 
Manu's  account  of  the  creation  is  that  men  of  the  four 
castes  proceeded  separately  from  different  parts  of  Brahma's 
body  prior  to  the  division  of  that  body  into  two  parts.  The 
doctrine  of  emanation  appears  in  the  Indian  cosmogonies,  as 
also  that  of  absorption.  Thus  Brahma  is  reabsorbed  into 
the  supreme  spirit,  according  to  Manu."  According  to  the 
Bamians  in  India,  God  having  made  the  world  and  the 
creatures  belonging  to  it,  created  man,  who  came  forth  from 
the  earth  at  the  divine  voice,  his  head  appearing  first,  then 
his  whole  body,  •  into  whom  life  was  conveyed.  Gk>d  gave 
him  for  companion  a  woman,  and  the  two  lived  together  as 
man  and  wife,  feeding  on  ths  fruits  of  the  ground.  They 
had  four  sons  of  different  temperaments,  for  whom  God 
made  four  women,  and  the  four  quarters  of  the  earth  were 
peopled  by  their  progeny."      '  - 

The  paradisiacal  state  of  the  first  pair,  and  their  loss  of 
it  as  described  in  the  second  and  third  chapters  ctf  Genesis, 
have  their  parallels  in  the  myths  of  ancient  nations.  Ac- 
cording to  the  Persian  traditions,  Meschia  and  -Meschiane, 
the  progenitors  of  mankind,  were  created  for  happiness  ia 


*  See  Tuch's  KomfMniar  wAer  die  Genesis^  p.  60. 

"  Suidas,  8.  T.  Tv/^hv/m,  vol.  it.  pp.  1249-9,  ed.  Beniliardy. 

*  KUuker,t  10,  20;  iU.  69,  Ac 

'  Eusebine'e  Chron»  JBipartitum,  toL  i.  p.  24,  ed.  Aaeher. 

*  See  Sanehoniatho,  translated  by  Cory,  in  the  Fhtnix,  p.  185,  fte, 
ed.  New  York. 

*  M^tamorphoi.  i  76,  fte. ;  Opera  ed.  Burmann,  torn.  U.  p.  20. 
1*  Roeth's  0€$ohieliU  der  Philot.  I  p.  181,  &c 

u  Mnir't  Sanakrit  TtxU,  vol.  L  p.  24,  8d  ed. 
"  Tbid,  p.  68,  Ac. 

^>  See  Lord's  Display  of  two  Foreign  Sects  in  (U  Batt  Indiet,  du^ 
ter  i  p.  1,  fto. 
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tlus  warid  and  the  nooct,  on  oondition  that  thej  were  good, 
and  did  not  worship  Dews.  At  first  thej  acted  according  to 
theb  original  nature,  acknowledging  that  all  beings  wen 
derxTed  £rom  Ormnzd.  Bat  they  were  seduced  by  an  eril 
spiiit,  and  clothed  themaelyes  in  black  for  thirty  days. 
After  that  they  went  ont  to  hunt,  and  found  a  white  goat, 
of  whose  milk  they  drank.  In  this  they  sinned  against 
their  body,  and  were  punished.  The  evil  spirit  or  Dew 
presented  himself  to  them  aga^  giving  them  fruits  to  eat, 
by  which  they  forfeited  a  hundred  eig'oyments.  At  first 
they  covered  thamselyes  with  the  skins  of  dogs,  and  ate 
the  flesh  of  these  animals.  They  hunted  and  made  them- 
selvee  clothing  of  the  skins  of  deer.^ 

Abriman  is  represented  as  a  poisonous  serpent,  and 
epiings  in  this  form  from  heaven  to  earth.'  Dews  often 
take  the  same  form.' 

The  tree  Hem  among  them  is  similar  to  the  tree  of  life. 
It  imparts  inmiortaiity,  and  is  called  the  king  of  trees.^ 

The  holy  mountain  or  paradise  of  Persian  tradition  is 
Aiborob\  the  abode  of  Ormuxd  and  the  good  spirits,  which 
sends  forth  great  rivers.*  This  means  the  Hindu  Kooeh 
monntaina  where  was  Airjana  veedjo^  the  first  seat  of  the 
Aryan  race.  Here  we  have  mention  of  a  district  Heden; 
and  Zoroaster  is  said  to  have  been  bom  in  Hedenueh,  but 
elsewhere  in  Airjana  vee^ofi 

Aocording  to  the  religion  of  Lama  or  the  Caltnucks,  men 
lived  in  the  first  age  of  the  world  80,000  years.  They 
were  holy  and  happy.  But  their  happiness  came  to  an  end. 
A  plant,  sweet  as  honey,  sprang  out  of  the  earth,  of  which  a 
greedy  man  tasted,  and  made  others  acquainted  with  it  A 
sense  of  ahame  was  awakened,  and  therefore  ihey  began  to 
make  themselvee  coverings  of  the  leaves  of  treea.  Their 
age  and  aiie  decreased.  Virtue  fled,  and  all  manner  of  vice 
imvailed.^  The  paradisiacal  state  of  Thibetan  m3rthology 
is  one  of  perfection  and  spirituality.  But  the  desire  to  eat 
of  a  sweet  herb,  tehimoy  put  an  end  to  that  condition. 
Shsme  sprang  up  within  the  fallen;  the  need  of  clothing 
was  felt  They  were  driven  to  agriculture  by  necessity. 
Firtne  fled,  murder,  adultery,  and  all  other  vices  suc- 
ceeded.* ^"^ 

Among  the  Indians,  the  holy  mountain  of  the  north,  the 
seat  of  tiie  gods,  and  the  source  of  the  great  rivers,  was 
Ueru?  The  tree  FarijcOa^  brought  from  heaven  to  earth 
by  Krishna,  with  its  heavenly  flower  and  fruity  scares  away 
hunger,  thirst,  disease,  old  age,  &c.^ 

The  Qreek  myths  are  remotely  parallel.  Hesiod  describes 
the  primitive  state  as  one  free  from  toil,  sickness,  and  all 
kinds  of  evlL  Mortals  were  contented  with  easily  obtained, 
though  poor,  sustenance.  But  cunning  Prometheus  dst- 
ceived  Zeus,  and  stole  fire  from  heaven.  The  latter,  by 
way  of  punishment,  sent  a  beantiful  woman,  Pandora,  whom 
EpimeUieuB  accepted  as  a  gift  Having  with  her  a  vessel 
into  which  all  sorts  of  misery  had  been  put,  she  opened  it 
out  of  cariosity,  and  evils  flew  forth  in  abundance,  filling 
the  earth.     Hope  alone  remained  at  the  bottom.  ^^ 

The  story  is  supplemented  and  modified  in  the  TheoQimy, 
There  Prometheus  is  twice  punished,  and  woman  becomes 
the  sooroe  of  man's  evils,  merely  as  the  original  mother  of 
the  race.  There  is  also  a  reconciliation  between  Zeus  and 
Prometheus.^ 

In  JSschylus  mankind  are  presented  in  the  ignorance  of 

>  Klaokei't  ZetnA-AouUi^  put  iii.  pp.  84,  85. 

>  Ibid,  iiL  62.  *  /Mi.  iL  102. 
«  Ibid,  ilL  p.  105. 

•  Ibid,  iiL  70,  91.  •  md,  iL  277,  299;  iU.  118  • 
1  ^ihidliii  ia  ArAin,  ftir  Ktrehengeaehiehte,  L  3,  p.  14. 

«  8m  SUtocUin*!  Archiv.  i.  8,  p.  15. 

•  YoD  Bohlen'i  Dot  aUt  Indien,  L  12 ;  U.  210. 

^  Wilflon'i  Visktw  Puntna,  pp.  586, 618;  and  Lngloi^i  traiukfci«n 
ei  tbe  Markatua,  tom«  iL  p.  8. 
u  Ojfwra  ei  Diet,  40-105.  »  Jbid  506^16. 


infancy  till  Prometheus  implanted  in  tJiem  the  power  cf 
intellect,  and  the  capability  of  knowledge.  The  fiie  from 
heaven  is  not  the  cause  of  the  evils  that  broke  in  upon 
them;  rather  ie  it  the  teacher  of  every  art,  and  the  opener 
up  of  infinite  resources;  but  Prometl^eus  himself  must 
endure  fearful  punishment  for  lus  self-w£U,  in  paying  too 
much  regard  to  mortals.  StiU  there  is  an  intimation  ol 
future  reconciliation  between  the  opposing  powers,  Zeua 
and  Prometheus. 

The  points  of  similarity  between  the  Old  Testament  and 
this  Greek  representative  of  man's  fall  are  tolerably  plain. 
In  both  there  ia  an  original  state  marked  by  freedom  from 
sorrow,  by  complete  earthly  eigoyment  and  undisturbed 
peace  with  God.  Both  attach  the  origin  of  evil  to  the  act 
of  a  free  being  putting  himself  in  opposition  to  God — 
evil  being  the  punishment  of  that  act,  arising  by  means  of 
a  woman.  As  the  Old  Testament  narrative  implies  that 
the  step  taken  by  man  was  not  a  mere  degeneracy,  so 
iEschylus's  description  admits  that  it  was  for  humanity 
the  beginning  of  a  richer  and  higher  life^  since  man's 
proper  destiny  could  not  be  worked  out  in  a  condition  of 
childlike  incapacity.  Pandora  reminds  us  of  Eve;  £pi- 
metheus  of  Adam.  Prometheus  and  the  serpent  both  wish 
to  make  men  like  God  in  knowledge  and  happiness."  The 
tragic  poet  seems  to  regard  Prometheus  as  Uie  archetype  of 
man,  so  that  lus  fate  is  theirs.  Like  eveiy  strong-willed 
mortal,  Prometheus  flounders  on  the  rock  of  presumption. 
He  persists  in  acting  contrary  to  the  commands  of  Deity, 
and  endures  torture  till  he  submits  to  a  higher  will,  accept- 
.  ing  the  symbols  of  repentance  and  restraint  within  certain 
limits.  Thus,  like  Adam,  he  is  the  representative  of 
humanity. 

The  fundamental  difference  between  the  Hebrew  tmd 
Greek  narratives  is,  tiiat  the  distinction  between  God  and 
the  world,  spirit  and  nature,  maintained  with  all  sharpness 
in  the  one,  is  not  carried  out  in  the  other.  On  the  con- 
trary, the  Greek  myth  mixes  the  two  spheres,  so  that  the 
world  appears  as  tiie  original,  independent  element,  of 
which  spirit  and  deity  are  mere  products.  In  the  Hebrew 
narrative  the  spiritual  features  are  presented  clearly  andi 
simply;  in  the  Greek  they  are  indistinct, because  transferred 
to  the  sensuous  world  and  covered  with  a  luxuriant  growth 
of  enter  nature.^* 

Ovid  paints  the  golden  age  in  the  manner  of  Hesiod,  but 
with  more  details.  It  was  pervaded  by  innocent  simplicity, 
and  the  successive  ages  became  still  worse,  till  moral  corrup* 
tion  reached  such  a  height  in  the  last  or  iron  age  that 
Jupiter  sent  a  flood  to  destroy  all  mankind." 

Plato  ux  his  Symponutn^*  explains  the  sexual  and  ama- 
tory inclination  of  the  man  and  the  woman  by  the  fact 
that  there  were  at  first  androgynous  beings,  whom  Zeus 
separated  into  men  and  women.  ,  The  two^  sexes  were 
originally  united. 

In  Corrodi's  Beitrage  (xviiL*  p.  14),  the  Indian  Enur 
Vedam  is  quoted,  in  which  the  first  man  is  called  Adima, 
from  whose  body  came  Brahma,  Yiahnu,  and  Schiva.  This 
statement  is  repeated  by  Knobel  and  others.  But  the 
Ezaur  Vedam  (a  corrupt  pronunciation  of  Yajur  Veda)  is  a 
spurious  Veda  from  the  pen  of  some  Jesuit  missionary.^^ 
Aough  it  mentions  Adimo  (which  simply  means  thefirtt) 
in  vol  i  p.  195,  Ac.,  and  vol.  iL  205,  genuine  Indian 
mythology  recognises  no  such  name  of  the  first  man. 

The  second  narrative,  in  some  of  its  ideas,  seems  de- 
.^  — -  ■ 

u  See  Buttmftnn'i  MyOtdogu*^  BMid  i.  p.  48,  Ac. 
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riTed.from  Eastern  Asia.  Seyeral  featufes  disclose  this; 
sack  as  the  coyering  of  fig  leaves,  the  springing  of  four 
rivers  from  a  common  source,  and  the  names  of  two  of 
them  which  point  to  India.  The  tree  of  life  and  the 
seducing  spirit  have  their  place  in  the  Persian  and  Indian 
religions.  .  But  its  essence  is  adapted  to  the  Hebrew 
theology,  and  contains  genuine  Hebrew  traits ;  though  it 
stands  tolerably  isolated  in  the  circle  of  ideas  which  the 
Old  Testament  presents.  Not  till  the  Book  of  Wisdom 
do  we  find  express  reference  to  it  (chap.  iL  23,  24), 
though  the  tree  of  life  is  spoken  of  in  ^e  Proverbs.  Yet 
there  is  diversity  amid  similarity.  As  elaborated  by  the 
Hebrew  mind,  the  narrative  is  a  profound  theory,  with  noble 
features  worthy  of  the  subject  Its  verisimilitude  is 
apparent  It  shows  a  thoughtful  contemplation  of  human 
nature,  a  fine  sense  of  its  capacities  and  weakness,  of  its 
aspirations  and  needs..  Its  lines  are  drawn  with  great  dis- 
cernment The  problem  need  expect  no  better  solution  in 
this  life ;  for  its  depths  cannot  be  fathomed  by  the  sound- 
ing-^e  of  a  finite  understanding.  Here  is  the  one  philo- 
sophy of  the  subject  that  has  taken  the  deepest  hold  of  the 
human  mind,  engrafting  itself  on  the  religious  systems  of 
very  different  races,  and  enlisting  the  sympathies  of  the 
most  civilised  nations.  Originating  in  the  East,  it  has  been 
transferred  to  the  West,  where  it  lives  in  pristine  vigour. 
It  is  the  essence  of  the  best  ideas  and  traditions  of 
Eastern  Asia,  improved  and  enlarged  by  the  Hebrew  mind 
at  a  certain  period.  The  more  the  narrative  is  examined, 
the  more  clearly  will  it  appear  the  result  of  enlightened 
reason.  It  embodies  national  traditions  of  Hebrew  refleo- 
tiveness.  .  Free  horn  the  pantheism  and  dualism  inherent 
in  the  mythologies  of  other  peoples^  the  monotheism  which 
distinguished  the  Hebrews  as  the  depositaries  of  a  divine 
truth  pervades  it  The  tradition  has  two  sides.  It  repre- 
sents the  transition  of  man  to  freedom  and  humanity,  as. 
Schiller  describes  it;  his  elevation. by  the  awakening 
exercise  of  reason;  his  advance  from  nature's  cradling- 
season  to  a  consciousness  of  the  divine  within  him ;  but  it 
represents  at  the  same  time  the  inclination  to  follow  his 
own  will,  to  aspire  to  the  forbidden  contrary  to  his  better 
conviction,  to  push  reason  beyond  the  limits  within  which 
alone  it  can  be  legitimately  used ;  in  short,  to  break  away 
from  the  will  of  Qod  in  self-suffident  independence.  While 
the  fact  was  one  of  the  most  fortunate  in  man's  history,  it 
was  also  one  of  the  saddest  When  moral  good  was  made 
possible,  moral  evil  was  introduced.  A  knowledge  of  the 
one  brings  that  of  the  other.^ 

After  Adam  fell,  Qod  drove  him  from  paradise,  whose 
gates  were  guarded  by  cherubim  to  prevent  access  to  the 
tree  of  Ufe.  The  protoplasts  had  first  three  sons — Cain, 
Abel,  Seth ;  then  other  sons  and  daughters.  Adam  died 
at  the  age  of  930.  Accordmg  to  the  Elohist,  the  later 
race  of  men  descended  from  Seth,  the  first  bom  (Qenesis  v.) ; 
according  to  the  Johovist  from  Cain,  who  was  the  first  born 
(Qenesis  iv.)  A  Jewish  tradition  represents  him  ss  buried 
in  Hebron  with  the  patriarchs ;  a  Christian  one  makes 
Qolgotha  his  resting-place. 

A  number  of  absurd  fables,  the  fancies  of  Jewish  writers, 
Jia^e  gathered  round  the  simple  narratives  of  the  Old 
Testament,  and  are  incoiiporated  in  the  Talmud.  In  these 
Adam  is  said  to  have  been  made  as  a  man-woman  out  of 
dust  collected  from  every  part  of  the  earth;  his  head 
reached  to  heaven,  and  the  splendour  of  his  face  surpassed 
the  suiL  The  very  angels  feared  him,  and  all  creatures 
hastened  to  pay  him  devotion.  The  Lord,  in  order  to 
display  his  power  before  the  angels,  caused  a  cbep  to  faU 
upon  him,  took  away  something  from  all  his  members,  and 
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when  he  awoke  commanded  the  pacts  that  had  been  re- 
moved to  bo  dispersed  over  the  globe,  tha^  the  whole  earth 
might  be  inhabited  by  his  seed.  Thus  Adorn  lost  his  sire, 
but  not  >is  completeness.  His  first  wife  was  Lilith^ 
mother  of  the  demons.  But  she  flew  away  through  th«f 
air;  and  then  the  Lord  created  Eve  from  his  rib^  brought 
her  to  Adam  in  the  most  i>eautif  ul  dress,  and  angels  descend- 
ing from  heaven  played  on  heavenly  instruments;  sun,  moon, 
and  stars  dancing.  He  blessed  the  pair,  and  gave  them  a 
feast  upon  a  table  of  precious  stone.  Angels  prepared  the 
most  costly  viands.  But  Adam's  glory  was  envied  by  the 
angels;  and  the  seraph  Sammael  succeeded  in  seducing 
him.  The  pair  were  driven  out  of  paradise  into  the  place 
of  darkness,  and  wandered  through  the  earth.' 

According  to  the  Koran,  Ood  created  man  of  dried  da} 
like  an  earthen  vessel,  animating  the  figure,  and  enduing 
it  with  an  intelligent  souL  When  he  had  placed  him 
in  paradise,  he  formed  Eve  out  of  his  left  side.  AU 
the  angels  worshipped  the  new  man  except  EbUs,  who 
refused  and  became  an  unbeliever.  Satan  caused  them  to 
forfeit  pamdiae,  and  turned  them  out  of  their  state  of 
happiness.  On  Adam's  repentance,  God  pitied  him,  and 
hod  him  taught  the  divine  commandments  by  the  arch- 
angel Gabriel ;  whereupon  he  was  conducted  to  Arafat,  s 
mountain  near  Mecca,  and  found  Eve  after  a  reparation  of 
200  years.  He  was  buried  on  Mount  Abukais,  near  Mecca." 
Many  other  fables  of  the  later  Jews  respecting  Adam  are 
collected  by  Eisermienger,  and  those  of  the  Mahometans 
by  Herbelot 

In  the  emanation  systems  of  the  Christian  Gnostics  and 
Manichsans,  as  well  as  in  the  gnosis  of  the  Mandaans, 
Adam  is  represented  ss  one  of  the  first  and  holiest  SBons. 
Both  cathoUo  and  heretical  literature  indulged  in  fictions 
respecting  Adam.  A  Life  of  Adam  was  translated  from  the 
Ethiopie  into  German  by  Dillmann,  in  Ewald's  Jahrhuek^ 
v.  Ths  Testament  of  Adam^  current  in  Syriac  and  Arabic, 
was  published  by  Renan  in  the  Journal  Atiaiique,  s^e  v. 
tom.  2.  Both  these  seem  to  be  derived  from  the  Spelunea 
Thesavrcrum,  which  exists  in  MS.  in  the-  Syriao  tongue. 
The  Sethites,  a  Gnostic  sect,  had  Apocalypse*  of  Adam; 
other  Gnostics  had  a  Ootpel  of  Sim,  A  Book  of  the  Repent- 
ance of  Adam  and  A  Book  concerning  the  Davghtere  of 
Adam,  are  condemned  in  the  decree  of  Gelasius.  George 
Syncellus  cites  a  Greek  Life  of  Adam ;  and  a  fragment 
from  ^Ha  Greek  Book  of  Adam,  in  a  Florentine  MS.,  is 
given  in  the  Idieraturblatt  dee  Orients  for  1850.  Thus 
Uie  Adam-literature  is  copious.^  The  Book  of  Adam,  pub- 
lished by  KOrberg  in  1816,  is  improperly  so  termed.  It 
is  a  Mandasan  or  Sabian  work,  Sidra  Babba,  which  is  now 
better  known,  since  Petermann's  critical  edition  of  1867, 
and  N5ldeke's  researches  into  the  language.  (s.  d.) 

ADAM  OF  BsucKif,  ecdesiastical  historian,  was  bom  in 
Upper  Saxony,  and  in  1067,  probably  on  the  invitation  of 
Ardibishop  Adalbert,  came  to  Bremen,  where  he  wa» 
appointed  canon  and  magieter  echolartan.  He  died  in 
1076.  His  Oeeta  Hammahurgeneie  JScdesice  Fontificum, 
containing  a  history  of  the  diocese  of  Hamburg  and 
Bremen  from  788  till  the  death  of  Adalbert  in  1072,  is  of 
great  importance  as  the  chief  source  of  information  in 
regard  to  the  state  of  the  northern  kingdoms  during  the 
period  of  which  it  treats.  It  is  supposed  to  have  been  com- 
piled partly  from  written  documents  and  partly  from  the 
oral  communications  of  the  Danish  king,  Svend  Estrithson. 
Its  statements  are  generally  trustworthy,  though  the  chrono- 
logy is  sometimes  confused,  and  the  geographical  informa- 

•  Elsenmenger'i  Sntd«kt«»  Judentkum,  Amatanlain,  1700,  4to. 

•  D'H«rbelot'i  Btbtiotheque  OrientaU,  a.  v.  "Adam,**  p.  6S.  fce., 
•d.  1007.  Parte. 

•  8oa  DiUniann  In  Ilenog'a  Kncyktopaadie,  xU.  (t.  819, 
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ftion  oftea  erroneotxa.  The  style  is  clear  and  interesting, 
though  aomewhttt  prolix.  It  was  first  published  from  MSS. 
at  Goijenhagen  in  1579.  The  best  edition  is  that  of 
Lappenberg  in  Perts's  Mcnumenid  GermanuB,  A  supple- 
ment to  the  Oetta,  %  geographical  work  of  considerable 
Talae,  entitled  Ik  Sku  DanUB  et  Rdiquamm  qua  trant 
DojiiaM  tumt  Mtgtonmm  Ifatura,  was  published  at  Stock- 
holm in  1615,  sad  at  Leydon  in  1629. 

ADAM,  AuElANDEB,  Rector  of  the  High  School,  Edin- 
burgh, was  bom  on  the  24th  of  June  1741,  near  Forres,  in 
Monyihire.  From  his  earliest  jfean  he  showed  uncommon 
diligence  and  perseverence '  in  classical  studies,  notwith- 
standing many  difficulties  and  piiTationa  In  1757  he 
went  to  Edinburgh,  where  he  studied  at-  the  University 
vith  such  success  that  in  eighteen  months  he  was  appointed 
bedd-master  of  Watson's  Hospital,  being  at  the  time  only 
nineteen.  He  was  confirmed  in  the  office  of  Rector  of  the 
Uigh  School  on  the  8th  of  June  1768,  on  the  retirement  of 
Mr  Ifatheson,  whose  substitute  he  had  been  for  some  time 
bcforai  From  this  period  he  devoted  himself  entirely  to 
the  duties  of  his  office,  and  to  the  preparation  of  the 
onmeious  works  he  published  in  classical  literature.  His 
pupnlaiity  and  success  ss  a  teacher  are  strikingly  illustrated 
in  the  facts  that  his  class  increased  more  than  fourfold  dur- 
ing his  incumbency,  and  that  an  unusually  large  proportion 
of  his  pupils  attained  to  eminence,  among  them  being  Sir 
Walter  Scott,  Lord  Brougham,  and  Jeffirey.  He  succeeded 
in  introducing  the  study  of-  Greek  into  the  curriculum  of 
the  school,  notwithstanding  the  opposition  of  the  University 
beaded  by  Principal-  Robertson.  In  1780  the  University 
of  Edinburgh  conferred  upon  Mr  Adam  the  honorary  degree 
of  Doctor  of  Laws.  He  died  on  the  18th  December  1809, 
after  an  illness  of  hve  days,  during  which  he  occasbnally 
imagined  himself  still  at  work,  hu  last  words  being, — 
"But  it  grows  dark;  you  may  go."  Dr  Adam's  first  pub- 
lication was  his  Fi-ineiplet  of  Latin  and  Englith  Orammar 
(1772)i  This  was  followed  by  his  i^omaitiln^t^t^  (1791), 
bii  Summary  of  Geography  and  Hittory  (1794),  and  his 
Uaih  Dictionary  (1805).  The  MS.  of  a  projected  larger 
Latin  dictionary,  which  he  did  not  live  to  complete^  lies  in 
the  librBiy  of  the  High  School     - 

ADAM,  MxLCHiofi,  Qeiman  divine  and  biographer,  was 
bom  at  Qrottkaw  in  Silesia  after  1550,  and  educated  in 
ihe  college  of  Bri^,  where  he  became  a  Protestant  He 
was  enabled  to  pursue  his  studies  there  by  the  liberality  of 
)  person  of  quality,  ^o  had  left  several  exhibitions  for 
joung  studentSL  In  1598  he  went  to  Heidelberg,  where, 
after  holding  various  scholastio  appointments,  he  became 
<«nrector  of  the  gymnasium.  In  1615  he  published  the 
•irst  vo)ume  of  his  Vitm  Germanorwn  PhUowphorvm,  &c. 
rhis  volume  was  followed  by  three  others;  that  which 
treated  of  divines  was  printed  in  161 9 ;  his  lives  of  lawyers 
and  of  physicians  were  published  in  1 620.  All  the  ledrned 
men  whose  history  is  contained  in  these  four  volumes  lived 
in  the  16th  or  beginning  of  the  17th  century,  and  are 
cither  Germans  or  Remings;  but  he  published  in  1618  the 
lives  of  twenty  divines  of  other  countries  in  a  separate 
volume, entitled2>eaK2ef  dum cojUinenUB  Vitat  Theoloyorum 
ExteroruM  Prineipum.  All  his  divines  are  Protestants, 
llis  industry  as  a  biographer  is  commended  by  Bayle,  who 
acknowledges  his  obligations  to  Adam's  labours.  Lutherans 
and  CathoUcs  accuse  him  of  unfairness,  but  the  charge  is 
at  least  exaggerated.     He  died  in  1622. 

ADAM,  RoBzaT,  architect,  the  second  son  of  William 
Adam  of  Maiybuigh,  in  Fife,  was  bom  in  1728.  He 
studied  at  tiie  University  of  Edinburgh,  and  probably 
n^ceived  his  first  instruction  in  architecture  from  hu  father, 
who,  whether  a  profeanional  architect  or  not,  gave  proofs  of 
his  skill  and  taste  in  the  designs  of  Hopetoun  House  and 
the  Edinburgh  Royal  Infirmary.     In  1754  young  Adam 


visited  the  Continont,  and  spent  three  years  in  Italy  for 
the  purpose  of  examining  the  ruins  of.  Roman  architecture^ 
The  magnificence  of  the  public  baths  erected  at  Rome  in 
the  time  of  Diocletian  having  impressed  him  with  the  idea 
that  there  had  been  a  marked  revival  of  architecturiJ  art 
during  that  emperor's  reign,  he  resolved  to  visit  the  ruins 
of  the  private  palace  Diocletian  had  erected  at  Spalatro  in 
Dalmatia.  In  company  with  Clerissean,  a  French  azchitecty 
he  sailed  from  Venice  in  July  1754,  and  in  a  few  weeks, 
with  the  help  of  two  experienced  draiightsmen,  had  com- 
pleted plans  and  views  of  the  fragments,  from  which  he 
was  afterwards  able'  to  execute  a  design  of  the  entire  build- 
ing. The  results  were  published  In  the  Ruint  of  ihe  Palace 
of  Diocletian,  d^c  (1764).  After  his  return  to  England  he 
rose  to  the  highest  eminence  in  his  profession,  and  was 
appointed  architect  to  the  king  in  1762.  Six  years  later 
he  entered  Parliament  as  representative  of  the  county  of 
Kinross,  but  he  still  continued  to  devote  himself  to  the 
duties  of  his  profession,  iresigning  only  his  court  appoint- 
ment. In  1773-78  he  ^d  his  brother  James,  also  an 
architect  of  considerable  note,  published  from  time  to  time 
large  folio  engravings  with  letterpress  description  of  their 
dengns,  the  most  important  being, — Lord  Mansfield's 
house  at  Caenwood;  Luton  House^  Bedfordshire;  the 
Register  House,  Edinburgh,  kc  Among  their  later  works 
may  be  mentioned  thei  buildings' erected  in  London  by  the 
two  brothers,  and  hence  called  the  Adelphi  (<&3cA.<^ot),  which 
proved  an  unsuccessful  speculation ;  Portland  Place,  London"; 
and  the  Infirmary  of  Glasgow.  Tlie  leading  characteristica 
of  all  these  designs  are  lightness  and  elegance;  and,  though 
grave  faults  may  be  found  with  his  style,  it  cannot  be  denied 
that  English  architecture,  especially  that  of  the  streets  of 
London,  owes  very  much  to  Robert  Adam.  He  continued 
actively  engaged  in  his  profession  until  his  death  in  1792. 
Jamesi  his  brother  and  associate  in  labour,  died  in  1794. 

ADAM,  Right  Hon.  Wzluam,  nephew  of  the  precede 
ing,  eldest  son  of  John  Adam,  Esq.  of  Blair-Adam,  Kin- 
ross-shire, was  bom  on  the  2d  August  1751,  studied  at 
the  Universities  of  Edinburgh  and  Glasgow,  and  passed  at 
the  Scotch  bar  in  1773.  Soon  after  he  removed  to  England, 
where  he  entered  Parliament  in  1774,  and  in  1782  was 
called  to  the  Common-law  bar.  He  withdrew  from  Parlia- 
ment in  1795,  entered,  it  again  in  1806  as  representative 
of  the  united  counties  of  Claffikmannan  and  Kinross,  and 
continued  a  member,  though  with  some  interruptions,  till 
1811.  A  popular  though  not  an  eloquent  speaker,  Mr 
Adam  boor  took  a  prominent  place  in  the  House,  making 
himself  of  importance  by  his  sound  judgment  and  firm 
general  adherence  to  the  Whig  party.  A  duel  in  1779 
between  him  «(nd  Mr  Fox,  in  which  the  latter  was  slightly 
wounded,  did  not  interrupt  their  close  and  steady  friend- 
ship. .  They  both  belonged  to  the  small  but  noble  band 
that  opposed  the  encroadmients  of  the  Government  on  the 
Qonstitution  during  the  period  of  the  French  Revolutioit 
One  of  Mr  Adam's  most  valuable  parliamentary  efforts  was 
the  agitation  which  he  successfully  raised,  in  March  1794, 
against  the  severe  punishment  awarded  in  the  Scotch 
criminal  court  to  certain  persons  who  had  been  convicted 
of  sedition.  At  the  English  bar  he  was  as  successful  ss  • 
any  one  can  bo  who  does  not  devote  himself  entirely  to  the 
profession.  Though  known  to  be  much  engaged  in  Parlia- 
ment, and  with  the  management  of  the  pecuniary  affairs  of 
the  Prince  of  Wales  and  the  Duke  of  York,  he  obtained  a 
very  considerable  practice.  He  was  successively  Attorney 
and  Solicitor  General  to  the  Prince  of  Wales,  one  of  the 
managers  of  the  impeachment  of  Warren  Hastings,  and 
one  (S  the  coimsel  who  defended  the  first  Lord  Melville 
when  impeached  (as  Mr  Dundas).  During  his  party's 
brief  tenure  of  office  in  1806  he  was  Chancellor  of  the 
Duchy  of  Cornwall,  and  was  afterwards  a  privy  coundllor 
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and  lord-IieatenaDt  of  Kinran-fihiNL  In  1814  he 
ft  baron  of  Exchequer  in  Scotland,  and  in  the  following 
year  was  appointed  chief  oonuniasioner  of  the  newly- 
established  Jory-Coort  for  the  trial  of  ci^il  cansea,  over 
which  he  presided  ^th  mneh  ability  and  acceptance  till 
1830,  when  it  ceased  to  exist  aa  a  separate  court,  and 
became  merged  in  ^  permanent  sapreme  tribonaL 
Though  littie  yersed  in  the  technicalities  of  law,  he  was  in 
all  practical  matters  an  able  manager;  he  was  a  shrewd 
obflMver  of  all  that  passed  around  him,  and  a  most  agree- 
able companion.  He  died  at  Edinbnzgh  on  the  17th 
Februaiy  1839. 

ADAM'S  BRIDGE,  or  Sama^t  Bridge,  a  chain  of  sand- 
banks, extending  from  the  island  of  ICanaar,  near  the  N.  W. 
coast  of  Ceylon  to  the  island  of  Rameseram,  off  the  Indian 
coast,  and  lying  between  the  Qulf  of  Kanaar  on  the  S.W. 
and  Mk  Strait  on  the  N.El  ^  It  ja  more  than  30  miles 
long,  and  offers  a  serious  impediment  to  nayigation.  Some 
of  the  sandbanks  are  diy;  and  no  part  of  the  shoal  has  a 
greater  depth  than  3  or  4  feet  at  high  water,  except  three 
tortuous  and  intricate  channels,  a  few  feet  deep,  which  in 
cslm  weather  permit  the  passage  of  boats  and  small  yessels. 

ADAM'S  PEAK,  a  lofty  mountain  in  Ceylon,  about  45 
miles  K  from  Colombo,  in  N.  lat  6*  55',  £.  long.  80*"  SO'. 
It  rises  steeply  to  a  height  of  7240  feet,  and  commands  a 
magnificent  prospect  Its  conical  summit  terminates  in  an 
oblonff  platform,  74  feet  by  24,  on  which  there  is  a  hollow, 
resembling  the  form  of  a  human  foot,  5  feet  4  inches  by  2 
feet  6  inches;  and  this  has  been  conseraated  as  the  foot- 
print of  Buddha.  The  nuugin  of  this  supposed  footprint 
is  ornamented  with  gems,  and  a  wooden  canopy  protects  it 
firom  the  weather.  It  is  held  in  high  Teneration  by  the 
Cingalese,  and  numerous  pilgrims  ascend  to  the  sacred 
spot,  where  a  priest  resides  to  receive  their  offerings,  and 
bless  them  on  their  departura  By  the  Mahometans  the 
impression  is  regarded  as  that  of  the  foot  of  Adam,  who 
here,  according  to  their  tradition,  fulfilled  a  penance  of  one 
thousand  years,  while  the  Hindoos  daim  it  as  that  of  their 
god  Siva. 

ADAMAWA,  a  country  of  Central  Africa,  lies  between 
7**  and  IV  K.  lat,  and  IV  and  16**  E.  long.,  about  mid- 
way on  the  map  between  the  Bight  of  Biafra  and  Lake 
Chad.  Its  boundaries  cannot  be  strictly  defined;  but  it 
stretches  from  S.W.  to  N.E.  a  distance  of  200  miles,  with 
a  width  of  from  70  to  80  miles.  This  region  is  watered 
by  the  Benuwe  and  the  Fara  The  former,  which  ulti- 
mately unites  with  the  Niger,  flows  throng  Adamawa, 
first  in  a  northerly,  then  in  a  westerly  direction;  and  is 
joined  by  the  Faro,  which  rises  in  the  south,  22  miles  from 
Yolla,  the  capital  of  the  country.  Near  their  confluence 
the  Benuwe  is  800  yards  wide,  with  a  depth  of  about  11 
feet;  the  Faro  has  a  breadth  of  600  yards,  but  is  generally 
▼ery  shallow.  Both  rivers  are  subject  to  extraordinary 
floods,  beginning  in  the  end  of  September,  and  lasting  forty 
days,*  during  which  the  swamps  of  the  acyacent  country  are 
covered  for  a  great  distance  on  both  sides,  and  the  Benuwe 
rises  at  least  30  feet  The  most  fertile  parts  of  the  countiy 
are  the  plains  near  the  Benuwe,  about  800  feet  above  the 
level  of  the  sea.  Further  from  that  river  the  land  rises  to 
an  elevation  of  1500  feet,  and  is  diversified  by  numerous 
hiBs  and  groups  of  mountains.  Mount  Alantika,  about  25 
miles  S.S.E  of  ToUa,  is  the  loftiest  mountain  in  Adamawa, 
and  rises  from  the  plain,  an  isolated  mass,  to  the  height  of 
9000  feet  The  country,  which  ii  exceedingly  rich,  and  is 
covered  with  luxuriant  herbage,  has  many  villages,  and  a 
considerable  population.  The  grain  known  as  Ilolau 
torphum  or  durra,  ground-nuts,  yams,  and  cotton  are  the 
principal  products;  and  the  palm  and  banana  abound. 
Elephants  are  very  numerous,  and  ivory  is  largely  ex- 
ported.     In  the  eastern  |iart  of  the  country  the  rhino- 


oflvoa  is  met  with,  and  the  riven  swarai  with  erooodUes, 
and  with  a  carious  mammal  called  the  cijrM,  bearing  some 
resemblance  to  the  seal  Tolla,  the  capital  of  Adamawa, 
is  situated,  in  N.  lat  9*"  28',  K  long.  12''  IS',  in  the  fertile 
plain  between  the  Benuwe  and  the  Faro,  llie  houses  are 
built  of  day,  and  surrounded  by  court-yards,  in  which 
grain. is  grown;  so  that  the  town,  though  contaiuing  only 
about  12,000  inhabitants,  is  spread  over  a  large  extent  of 
ground,  and  is  3  miles  long  from  east  to  west  Turhedi 
(a  dark-coloured  cotton  cloth),  beads,  salt,  and  calico  are 
the  principal  articles  expoeed  in  the  markets.  Here  and 
throughout  Adamawa  cotton  is  ^nerally  used  as  a  medium 
of  barter.  A  very  large  proportion  of  the  population  are 
alaves,  many  private  individuals  holding  as  many  as  1000, 
while  the  governor  is  said  to  receive  annually  about  5000  in 
tributei  The  government  of  Adamawa  is  in  the  hands  of  a 
Mahometan  ruler,  who  owns  a  nominal  allegiance  to  the 
Sultan  of  Sokoto,  but  is  in  reality  an  independent  sove- 
reign. Formerly  the  country  was  called  Fumbina^  and 
was  possessed  ly  various  African  tribea,  until  it  was  over^ 
run  by  the  Fulbe,  a  Mahometan  people.  It  has  nqt  been 
entirely  subjected  by  them,  but  they  have  detached  settle- 
ments at  various  plaoes;  and  numerous  governors,  as  well 
of  the  Fulbe  as  of  outlying  pagan  tribes,  are  in  subjection 
to  the  ruler  of  Tolla.  (See  Berth's  TraveU  in  Central 
Afriody  voL  ii) 

ADAMITES,  or  Adahianb,  a  sect  of  heretics  that 
flourished  in  North  Africa  in  the  2d  and  3d  centuries. 
Basing  itself  probably  on  a  union  of  certain  gnostic  and 
ascetic  doctrines,  this  sect  pretended  that  its  members  were 
re-estabUshed  in  Adam's  state  of  original  innocency.  They 
accordingly  rejected  the  form  of  marriage,  which,  they 
said,  would  never  have  existed  but  for  sin,  and  lived  in 
absolute  lawlessness,  holding  that,  whatever  they  did,  their 
actions  could  be  neither  good  nor  bad.  During  the  Middle 
Ages  the  doctrinee  of  thiB  obscure  sect,  which  did  not  at 
first  exirt  long,  were  revived  in  Europe  by  the  Brethren 
and  Sisters  of  the  Free  Spirit,  who  in  the  14th  century 
were  better  known  throughout  Germany  as  Beghards.  This 
name  was  originally  borne  by  a  religious  party  that  was 
formed  in  the  Netherlands  a  century  earlier.  The  two 
sects  came  into  contact  on  the  Bhine  frontier,  associated 
with  each  other,  gradually  approximated  in  doctrine,  and 
were  at  last  identified  by  the  application  to  both  of  the  one 
name;  though  a  distinct  sect  dt  Beghards,  free  from  the 
excesses  of  the  brethren,  continued  to  exist  in  the  Nether- 
lands Pieard  is  simply  another  form  which  Beghard 
assumed  in  the  harsh  pronunciation  of  the  Bohemians,  and 
the  common  method  of  accounting  for  it  by  supposing  a 
leader  Pieard  has  no  sufficient  warrant  The  principal 
seat  of  the  Picards  in  Bohemia  was  a  small  island  in  the 
river  Luschnits,  where  they  lived  in  a  state  of  nature,  and 
had  wives  in  common.  In  1421  they  were  almost  extern 
minated  by  Ziska,  the  leader  of  the  Hussites,  who  com- 
mitted many  of  them  to  the  flamoa  In  1849  it  appeared 
that  the  sect  existed  in  a  district  of  Austria,  though  small 
in  number,  and  not  ostentatious  of  its  peculiar  practices. 
(Rudinger  de  Eccl.  Frat  in  Bohem,,  &c. ;  Bossuet's  VariO' 
tiont  of  Protestant  Churehet,) 

ADAMN AN  or  Adohnan,  Saint,  bom  in  Ireland  about 
the  year  624,  was  elected  Abbot  of  lona  in  679,  on  the 
death  of  Failbhe.  While  on  a  mission  to  the  court  of  Eing 
Aldfrid  of  Northumberland  (700-1),  he  was  led  to  adopt . 
the  Roman  rule  in  regard  to  the  time  for  the  observance  of 
Easter;  and  on  his  return  to  lona  he  tried  to  enforce  thr 
change  upon  the  monks,  but  without  success.  It  ia  aaid 
that  the  disappointment  caused  his  death,  which  oceoned 
in  703  or  704.  Adamnan  wrote  a  Life  qf  St  Coltanba, 
which,  though  abounding  in  fabulous  matter,  ia  of  great 
interest  and  value.     The  best  edition  is  that  of  Beew 
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pabliiW  bj  ilM  lAlk  ArduBologfeal  tad  Oeltio  Society  in 
1857.  Adunnan't  other  well-known  work,  J)$  Siht  T^rrm 
ScmeUa,  wu  baaed,  according  to  Bede,  on  information 
leofliTed  from  Areolf ,  •  French  hiahop,  who,  on  hia  retorn 
from  the  Holy  Land,  was  wrecked  on  the  west  eoaat  of 
Britain,  and  was  entertained  for  a  time  at  lontL  This  was 
fint  pnUuhed  by  Oretaer  at  Ingolatadt  in  1619.  (EaUn- 
dart  o/ihg  SeoUiih  SainU,  by  Bishop  Forbes,  1872.) 

ADAMS,  JoKW,  a  disfihgushed  statesman  of  the  United 
States  of  North  America.  He  was  bom  on  the  1 9th  or  (new 
style)  30th  of  October  17d5,  in  that  part  of  the  township  of 
Braintree,  in  Massachusetts,  which  on  a  snbsequeht  diTiuon 
was  called  Qnincy.  His  parents  were  of  that  class,  then 
abonnding  in  New  England,  who  united  the  profession  of 
igricolture  with  that  of  some  one  of  the  mechaoie  arts.  His 
aneestor  Henry  had  emigrated  from  Deyonshire  in  the  year 
1632,  and  had  eatabUshed  himself  at  Braintree  with  six 
Bona,  all  of  whom  married :  from  one  descended  the  sabject 
of  this  memoir,  and  from  another  that  Samuel  Adama  who, 
vith  John  Hancock,  was  by  name  proscribed  by  an  Act  of 
the  Britiflh  Parliament,  for  the  conspicuous  part  he  acted  in 
the  early  stages  of  the  opposition  to  the  measures  of  the 
mother  country.  When  about  fifteen  yeara  of  age,  his 
father  propoeed  to  his  son  John  either  to  follow  the  family 
pnisaita,  and  to  receive  in  due  time,  as  his  portion,  a  part 
of  the  estate  which  they  had  cultivated,  or  to  have  the  ex- 
pense of  a  learned  education  bestowed  upon  him,  with  which, 
instead  of  any  fortune,  he  was  to  make  his  way  in  future 
Hfei  The  son  chose  the  latter  alternative;  and  having 
received  some  preparatoiy  instruction,  was  admitted  a 
atodent  at  Harvard  College  in  the  year  1761.  After 
graduating  in  1765,  he  removed  to  the  town  of  Worcester, 
where,  according  to  the  economical  practice  of  that  day  in 
New  England,  he  became  a  tutor  in  a  grammar  school,  and 
at  the  same  time  was  initiated  into  the  practice  of  the  law 
in  the  office  of  Mr  Putnam,  then  an  attorney  and  a  colonel 
of  militia,  and  subsequently  a  general  of  some  celebrity  in 
the  revolutionaiy  war.  A  letter  he  wrote  at  the  early  age 
of  nineteen,  shows  a  degree  of  foresight  which,  like  many 
other  predictions,  may  have  led  to  its  own  accomplishment 
It  is  dated  12th  October  1754,  and  says--''  Soon  after  the 
Reformation,  a  few  people  came  over  to  this  New  World  for 
eonsdenoe'  sake.  Perhaps  this  apparently  trivial  incident 
may  transfer  the  great  seat  of  empire  to  America*  It  looks 
lihelyto  me;  for  if  we  can  remove  the  turbulent  Qallio 
(the  French  in  Canada),  our  people,  according  to  the 
ezactest  computation,  will  in  another  century  become  more 
numerous  than  England  itself.  Should  this  be  the  case, 
once  we  have,  I  may  say,  all  the  naval  stores  of  the  nation 
in  oar  hands,  it  will  be  easy  to  obtain  the  mastery  of  the 
seas,  and  then  the  united  force  of  all  Europe  will  not  be 
shle  to  subdue  us.  The  only  way  to  keep  us  from  setting 
np  for  ourselves  is  to  disunite  us." 

He  was  admitted  to  practice  in  the  year  1758,  and 
gndoslly  rose  to  the  degree  of  eminence  winch  a  local  court 
can  confer;  and  obtained  distinction  by  some  essays  on  the 
sobject  of  the  canon  and  feudal  law,  which  were  directed 
to  point  to  the  rising  difference  which  commenced  between 
the  mother  eountiy  and  the  colonies,  soon  after  the  peace 
of  1763  had  delivered  the  latter  from  all  disquietude  re- 
specting the  establishments  of  France  in  the  adjoining  pr^ 
riace  of  Canada.  His  character  rose,  both  as  a  lawyer  and 
a  patriot,  so  as  to  induce  Gov§mor  Barnard,  who  wished 
to  gain  him  over  to  the  royal  party,  to  offer  him  the  office 
of  advocate^neral  in  the  Admiralty  Court,  which  was 
deemed  a  sore .  step  to  the  highest  honours  of  the  bench. 
Two  years  after,  he  was  chosen  one  of  the  representativee 
of  his  native  town  to  the  congress  of  the  province.  His 
first  prominent  interference  in  political  affairs  was  at  a 
meeting  at  Braintree  in  1765,  to  oppose  the  Stamp  Act 


The  resolutions  he  proposed  weN  not  only  carried  unani- 
mously, but  were  afterwards  adopted  verbatim  by  moio 
than  forty  other  tcwns.  In  1768  ho  found  it  neoessaiy 
to  remove  to  Boston,  owing  to  the  incrsase  of  his  legal 
pfacticsi   .  -  '  "  .         . 

His  professional  integrity  was  soon  after  eshibited  in  the 
defence  of  Captain  Fkeaton  and  aome  aoldieis,  who  were 
tried  before  a  Boston  jury  on  a  charge  of  murder,  April 
1770.  In  this  case  Adama  was  counsel  for  the  defence; 
and  being  considered  by  the  people,  then  in  an  inflamed 
state  against  the  troope,  as  a  determined  friend  of  liberty, 
his  eloquence  obtained  a  verdict  of  acquittal  without  lessen* 
ing  his  popularity.  f  •,.»*•  *= 

Wiien  it  was  determined,  in  1774,  to  assemble  a  general 
congreaa  from  the  aevend  colonies,  Mr  Adams  was  one  of 
those  solicited  for  the  purpose  by  the  people  of  Massa- 
chusetts. Before  departing  for  Philadelphia  to  join  the 
congress,  he  parted  with  the  friend  of  his  youth,  his  fellow- 
student  and  associate  at  the  bar,  Jonathan  Sewall,  who  had 
attained  the  rank  of  attorney-general,  and  was  necessarily 
opposed  to  his  political  views.  Sewall  made  a  powerful 
effort  to  change  his  determination,  and  to  deter  him  from 
going  to  the  congress.  He  urged,  that  Britain  was  deter- 
mined on  her  system,  and  was  irresistible,  and  would  be 
destructive  to  him  and  all  thoae  who  ahould  persevere  in 
opposition  to  her  designs.  To  this  Adams  replied:  ''I 
know  that  Great  Britain  has  determined  on  her  system, 
and  that  very  fact  determines  me  on  mine.  You  Imow  I 
have  been  constant  and  uniform  in  opposition  to  her  mea- 
sures; the  die  is  now  cast;  I  have  passed  the  Rubicon;  to 
swim  or  sink,  live  or  die,  survive  or  perish  with  my  country, 
is  my  unalterable  determination."  The  conversation  was 
then  terminated  by  Adams  saving  to  his  friend.  "  I  see  we 
must  part;  and  with  a  bleeding  heart,  I  say,  I  fear  for  ever. 
But  you  may  depend  upon  it,  this  adieu  is  the  shaqMsst  thorn 
on  which  I  ever  set  my  foot" 

When  the  continental  congress  was  assembled  "hli  Adams 
became  one  of  its  most  active  and  energetic  leaders.  He 
was  a  member  of  that  committee  which  framed  the  Declara- 
tion of  Independence,  and  one  of  the  most  powerful  advo- 
cates for  its  adoption  by  the  general  body;  and  by  his  elo- 
quence obtained  the  unanimous  suffrages  of  that  assembly. 
Though  he  was  appointed  chief-justice  in  1776,  he  declined 
the  office,  in  order  to  dedicate  his  talents  to  the  general 
purpose  of  .the  defence  of  the  country. 

In  1777  he,  with  three  other  members,  was  appointed  a 
commissioner  to  France.  Ho  remained  in  Paris  about  a 
year  and  a  half,  when,  in  consequence  of  disagreements 
among  themselves,  in  which  Adams  was  not  implicated,  all 
but  Franklin  were  recalled.  In  the  end  of  1779  he  was 
charged  with  two  commissions, — one  as  a  plenipotentiary  to 
treat  for  peace,  the  other  empowering  him  to  form  a  commer- 
cial treaty  with  Great  Britain.  When  lie  arrived  in  Paris, 
the  Frendi  Government  viewed  with  jealousy  the  purpose  of 
the  second  commission ;  and  Count  de  Vcrgeunes  advised 
him  to  keep  it  secret,  with  a  view  to  prevail  on  the  congress 
to  revoke  it  Mr  Adams  refused  to  communicate  to  the 
count  his  instractions  on  that  subject;  and  an  altercation 
arose,  from  a  claim  made  by  France  for  a  discrimination  in 
favour  of  French  holders  of  American  paper  money  in  the 
liquidation  of  it  The  count  complained  to  Congress,  trans- 
mitted copies  of  Mr  Adams's  letters,  amd  instructed  the 
French  minister  at  Philadelphia  to  demand  his  recaU.  The 
demand  was  rejected,  but  afterwards  four  others  wero  joined 
with  him  in  the  commission.  Whilst  these  negotiations 
were  in  progress  he  went  to  Holland,  and  there,  in  oppo- 
sition to  the  influence  and  talents  of  the  British  minister, 
Sir  Joseph  Yorke,  succeeded  both  in  negotiating  a  loan,  and 
in  procuring  the  assistance  of  that  country  in  the  defence 
agunst  Great  Britain.     He  formed  a  commercial  trea^  with 
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tbat  ropublic,  and  joined  in  the  ephemeral  association  called 
**  the  armed  neutrality/' 

In  1785  Mr  Adams  was  appointed  ambassador  to  the 
court  of  his  former  sovereign,  where  his  conduct  was  such 
as  to  secure  the  approbation  of  his  own  country,  and  the 
respect  of  that  to  which  he  was  commissioned.  Whilst  in 
London,  he  published  his  work  entitled  JJe/enee  of  the 
Ameriean  Constitution,  in  which  he  combated  ably  the 
opinions  of  Turgot,  Mably,  and  Price,  in  favour  of  a' single 
legislative  assembly;  and  thus  perhaps  contributed  to  the 
division  of  power  and  the  checks  on  its  exerdse,  which 
became  established  in  the  United  States.  At  the  close  of 
1787  he  returned,  after  ten  years  devoted  to  the  public 
service,  to  America.  He  received  the  thanks  of  Congress, 
and  was  elected  soon  after,  under  the  presidency  of  Wash- 
ington, to  the  office  of  Vice-President.  In  1790  Mr  Adams 
gave  to  the  public  his  Ditcouraes  on  Davila,  in  which  he 
exposed  the  revolutionary  doctrines  propagated  by  France 
and  her  emissaries  in  other  countries.  On  the  retirement 
of  Washington,  the  choice  of  President  fell  on  Mr  Adorns, 
who  entered  on  that  office  in  May  1797.  At  that  time  the 
Government  was  entangled  by  the  insolent  pretensions  of  the 
French  demagogues,  and  by  their  partisans  in  many  of  the 
states.  Great  differences  of  opinion  arose  between  the 
individuals  at  the  head  of  affairs:  one  party,  with  Mr 
Hamilton  at  their  head,  was  disposed  to  resist  the  preten- 
sions of  France  by  open  hostilities;  whilst  Mr  Adams  was 
disinclined  to  war,  so  long  as  there  was  a  possibility  of 
avoiding  it  with  honour.  Owing  to  this  division  of  his 
own  friends,  rather  than  to  a  want  of  public  confidence,  at 
the  conclusion  of  the  four  years  for  which  the  President  is 
chosen,  Mr  Adams  was  not  re-elected.  Perhaps  this  was 
in  some  measure  owing  to  the  preponderance  of  the  slave 
states,  in  which  Mr  Jefferson,  his  rival,  and  a  proprietor  of 
slaves,  had  a  fellow-feeling  among  the  chief  of  the  people. 
He  retired  with  dignity,  at  65  years  of  age,  to  his  native 
place,  formed  no  political  factions  against  those  in  power, 
but  publicly  expressed  his  approbation  of  the  measures 
which  were  pursued  by  him  who  hod  been  his  rival,  who 
had  become  his  successor  in  power,  but  had  never  ceased 
to  be  his  firmly-attached  friend. 

The  last  public  occasion  on  which  Mr  Adams  appeared, 
was  as  a  member  of  the  convention  for  the  revision  of  the 
constitution  of  Massachusetts,  in  which  some  slight  altera- 
tions were  requisite,  in  consequence  of  the  province  of 
Maine  being  separated  from  it 

He  seems  to  have  enjoyed  his  mental  faculties  to  the 
dose  of  his  protracted  Ufe ;  and  even  on  the  last  day  of  it, 
two  hours  only  before  its  final  close,  on  the  4th  July  1826, 
the  fiftieth^  anniversary  of  the  Act  of  Independence,  he 
dictated  to  a  friend,  as  a  sentiment  to  be  given  at  the 
public  dinner  of  the  day,  *'  Independence  for  ever."  By  a 
very  singular  coincidence  JefferRon,  his  rival  and  friend, 
died  a  few  hours  earlier  on  the  same  day. 

Mr  Adams  was  considered  a  sound  scholar,  well  versed 
in  the  ancient  languages,  and  in  many  branches  of  general 
literature.  His  style  in  writing  was  forcible  and  perspicu- 
ous, and,  in  the  latter  years  of  his  life,  remarkably  elegant. 
In  person  ho  was  of  middling  stature ;  his  manners  spoke 
the  courtesy  of  the  old  school ;  and  his  address,  at  least  when 
he  was  in  England,  was  dignified  and  manly. 

ADAMS,  John  Quinoy,  eldest  son  of  the  preceding, 
was  born  at  Braintree  on  the  1 1th  July  1707.  The  greater 
port  of  his  education  was  received  in  Eiu'ope,  which  he 
visited  in  company  with  his  father  in  1778,  and  again  in 
1780,  when  he  attended  for  a  time  the  university  of  Ley- 
den.  When  only  fifteen  years  old  he  went,  as  secretary, 
with  Francis  Dana  on  his  unsuccessful  mission  to  St 
Petersburg.  .Returning  home  after  on  interval  spent  in 
EoUandy  Londony.and  Paris,  he  graduated  at  Harvard  in 


1788:  and.  after  spending  three  years  in^&  lawyer's  office, 
was  admitted  to  the  bar  in  1791.     Three'suocessive  series 
of  letters,  on  political  subjects,  contributed  to  a  Boston 
newspaper,   attracted    much  attention,   and   Washington 
appointed  him  ambassador  to  the  Hague  in  1794.     An 
appointment  to  a  similar  post  in  Portugal,  made  just  before 
the  expiry  of  Washington's  presidency,  was  set  aside  hj 
his  father,  who  sent  him  instead  to  Prussia,  giving  him  the 
promotion  by  the  express  advice  of  Washington.     During 
his  residence  as  ambassador  at  Berlin,  he  succeeded  in  nego- 
tiating a  commercial  treaty  with  Prussia.     On  Jefferson 
becoming   President  (1801),   Adams    was    recalled,   and 
resumed  the  practice  of  law  in  Boston.     In  1802  Suffolk 
county  returned   him   a  member  of    the  ^lassachusetts 
Senate,  and  in  the  following  year  he  was  elected  to  Con- 
gress.    Indebted  for  his  position  to  the  Federal  party, 
Adams  supported  their  views  for  four  years,  but  separated 
from  them  by  voting  for  Jefferson's  proposed  ewhargo. 
This  course  involved  him  in  much  controversy,  and  cort 
him  his  seat  in  the  Senate.     During  his  retirement  he 
added  to  the  employment  arising  from  his  profession  the 
duties  of  the  professorship  of  rhetoric  and  belles  lettres 
at    Harvard  University,  which  he  held  for   three   years 
(1 806-9).     His  lectures — the  first  ever  read  in  an  American 
university — were  published  in  1810,  and  were  much  thought 
of  at  the  time,  though  now  almost  forgotten.     In  the 
winter  foUowmg  the  resignation  of  his  profcs»orship,  he 
visited  Washington;  and,  in  an  interview  with  Jefferson, 
brought  a  charge  against  some  of  the  Federal  leaders  of  a 
design  to  dissulve  the  union,  and  fonn  a  separate  confedenir 
tion  for  the  north.     The  charge  was  afterwards  repeated 
in  the  newspapers;  and,  though  resting  on  slender  grounds, 
greaUy  affecteid  the  confidence  of  the  other  states  in  the 
New  En^and  representatives.     In  1809  Madison,  having 
obtained  after  some  delay  the  concurrence  of  the  Senate, 
entrusted  Adams  with  the  embassy  to  St  Petersburg, — ^an 
appointment  which  the  latter  accepted  against  the  wishes 
of  his  father,  and  continued  to  hold,  though  offered  s  seat 
on  the  judicial  bench  of  New  England  some  time  after 
his  arrival  in  Russia.      When   war  broke    out    between 
England    and    the   United   States,   Adams  induced    the 
Czar  to  make  an  offer  of  intervention,  which,  however, 
the  English  Government  declined  to  accept.     Independent 
negotiations  were  thereupon  carried  on  for  six  mouths  at 
Ghent   (the    representatives  of    America    being   Adorns, 
Russell,  and  Clay),  and  resulted  in  the  treaty  of  peace 
which  was  signed  24th  December  1814.     After  serving  for 
two  years  (1815-17)  as  minister  in  London,  he   again 
entered  the  arena  of  home  politics  as  secretary  of  state 
under  Monroe.     In  this  office  he  distinguished  himself 
specially  by  his  arrangement  of  the  treaty  with  Spain,  which 
defined  the  boundaries  of  the  ceded  territories  of  Florida 
and  LfOuisiano.     An  elaborate  report  on  weights  and  mea- 
sures gained  for  him  also  a  name  for  scientific  acquirements. 
In  1825  the  election  of  a  President  fell,  according  to  the 
constitution  of  the  States,  to  the  House  of  Representatives, 
since  no  one  of  the  candidates  had  sebured  an  absolute 
majority  of  the  electors  chosen  by  the  States,  and  Adams, 
who  had  stood  second  to  Jackson  in  the  electoral  vote,  was 
chosen  in  preference  to  Jackson,  Clay,  and  Crawford.    The 
administration  of  Adams  was  marked  by  the  im|iosition  of 
a  high  tariff  on  foreign  goods,  with  the  view  of  promoting 
internal  industry,  and  by  the  unsuccessful  attempt  to  pu^ 
chase  Cuba  from  Spain.     Notwithstanding  the  efforts  of 
Clay,  and  the  special  claim  he  himself  made  on  the  voters 
of  Virginia  on  account  of  his  discovery  of  the  so^alled 
New  England  "plot'*  twenty  years  before,  Adams  failed 
to  secure  his  re-election  in  1829.     Db.eatea  by  Jackson, 
who  had  178  votes  to  his  83,  he  retired    o  Quin<^,  where 
his  father's  fortune,  increased  by  his  own  efforts,  affurdsd 
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him  on  ample  oompetenoy.  Two  jreort  later  he  was  re- 
tnmod  to  Congraas  hy  the  district  in  which  he  lived,  and 
which  he  continued  to  represent  until  hia  death.  Having 
been  choeen  merely  on  account  of  his  determined  resistance 
to  secret  sodetiea,  his  position  was  independent  of  party 
politics,  and  correspondingly  strong.  He  stood  for  the 
office  of  governor,  and  then  for  tiiat  of  senator,  of  Massa- 
chosetta,  but  was  on  both  occasions  defeated  by  Dtms,  As 
chairman  of  the  committee  on  manufactures,  he  strove  to 
devise  a  middle  policy  in  regard  to  tarifia,  but  his  greatest 
effort  at  this  period — perhapa  the  greatest  service  of  hix 
whole  political  life — waa  in  connection  with  the  abolition 
of  slavery.  In  every  form  which  the  question  took,  he 
was  the  bold  and  determined  advocate  of  abolition,  gradually 
gathering  an  influential  party  around  him,  and  so  preparing 
for  the  triumphs,  most  of  which  have  been  won  since  his 
death.  He  himself  witnessed,  in  1845,  the  abolition  of 
the  **  gag-rule,"  restricting  the  right  of  petition  to  Congress 
on  the  subject  of  slavery,  which  he  had  porsiatently  opposed 
during  the  nine  years  it  was  in  force.  He  died  of  pualysis 
on  23d  February  1848,  having  been  seized  two  days  pre- 
viously while  attending  the  debates  of  Congress.  Adams 
wrote  a  number  of  works,  which  are  now  of  little  import- 
ance. The  style  is  fluent,  but  has  none  of  the  vigour  and 
elegance  of  Ids  father's.  During  his  whole  lifetime  he 
kept  a  very  voluminous  journal,  some  portions*  of  which 
have  been  published. 

ADAMS,  Rich  ABO,  M.A.,  divina  Two  contemporaries 
of  the  same  name  are  frequently  confounded  with  each  other. 
Tlie  more  eminent  was  son  of  the  Rev.  Richard  Adams, 
rector  of  Worrall,  in  Cheshira  The  family  records  seven 
dergjrmen  of  the  Chureh  of  England  in  succession.  The 
present  worthy  was  bom  at  Worrall,  but  the  loss  of  the 
re«;istere  leaves  the  date  uncertain.  It  is  usually,  but  erro- 
neously, stated,  that  he  studied  at  Cambridge  University. 
He  was  admitted  a  student  of  Brazenose  College,  Oxford, 
March  24,  1646,  and  became  a  fellow,  having  proceeded 
through  the  usual  degrees.  It  was  at  Brazenose  he  formed 
his  life-long  friendship  with  John  Howe,  who  had  a  pro- 
found veneration  for  Adams.  In  1655  he  was  appointed 
to  ^e  rectory  of  St  Mildred's,  Bread  Street,  London — John 
l^lilton  being  a  parishioner.  From  this  he  was  ejected  by 
the  Act  of  Uniformity  of  1662.  Thereupon  he  continued 
his  ministry  as  opportunity  offered,  and  at  length  was 
settled  as  pastor  of  a  congregation  in  South wark.  This 
Richard  Adams  is  a  tjrpical  example  of  the  consiBtent  and 
meek  labourers  of  the  early  and  straggling  period  of  Non- 
conformity. His  holy  and  beautiful  life  inspired  Howe's 
noblest  eloquence  in  his  funeral  sermon.  He  died  in  a 
ripe  old  age,  on  7th  Feb.  1698.  His  principal  literary 
work  is  hia  contribution  of  annotations  on  Philippians  and 
Golossians  to  Fool's  <w1ebrated  Annoe€Uiont,  Along  with 
Veal  he  edited  the  works  of  Chamock.  (▲.  R  o.) 

ADAMS,  Sakuil,  American  statesman,  bom  at  Boston, 
Sept  27,  1722,  was  second  cousin  to  John  Adams.  He 
studied  at  Harvard,' but,  owing  to  his  father's  misfortunes 
in  business  in  connection  with  a  banking  speculation, — ^the 
•*  manufactory  scheme," — ^he  had  to  leave  before  complet- 
ing his  oonrse,  and  to  relinquish  his  intention  of  becoming 
a  Congregational  cleigjrman.  He  received  his  degree, 
however,  and  it  is  worthy  of  note,  as  showing  the  tendency 
of  his  political  opinions,  that  his  thesis  was  a  defence  of 
the  affirmative  reply  to  the  question,  **  Whether  it  be  law- 
ful to  resist  the  supreme  magistrate,  if  the  commonweodth 
cannot  otherwise  be  preserved  1"  The  failure  of  the  bank- 
ing scheme  above  referred  to,  in  consequence  of  the  limita- 
tions imposed  by  English  law,  made  Adams  still  more 
decided  in  his  assertion  of  the  rights  of  American  citizens, 
and  in  his  opposition  to  Parliament  He  gave  up  his 
buflinefls,  in  whidi  he  had  little  success,  and  became  tax- 


collector  for  the  dty  of  Boston,  whence  he  was  called  by 
his  political  opponents^ "  Samuel  the  publican."  In  all  the 
proceedings  which  issued  at  last  in  the  dechir&tion  of 
independence  Adama  was  a  conspicuous  actor.  He  took 
part  in  the  numerous  town  meetings,  drafted  the  protest 
which  was  sent  up  by  Boston  against  the  taxation  scheme 
of  Qrenville  (May  1764);  and,  being  chosen  next  year  a 
member  Df  the  general  court  of  ^fassaohusetts,  soon  became 
one  of  the  leaden  in  debate.  Upon  his  entry  into  the 
House  he  was  appointed  clerk,  and  had  thus  much  influ- 
ence in  arranging  the  order  of  business  and  in  drawing  up 
papers.  Attempts  were  more  than  once  made  by  the 
English  governor  to  win  him  over  by  the  offer  of  a  place, 
but  Adams  proved  inflexible.  His  uuoompromising  resist- 
ance to  the  British  Qovemmeut  continued;  he  was  a 
prominent  member  of  the  continental  Congress  at  Phila- 
delphia, and  was  one  of  those  who  signed  the  Dechiration 
of  Independence  in  1776.  He  was  a  member  of  the  con- 
vention which  settled  the  constitution  of  Massachusetts, 
and  became  president  of  its  Senata  From  1789  to  1794 
he  was  lieutenant-goveinor  of  the  State,  and  governor 
from  1794  to  1797,  retiring  in  the  latter  year  partly  on 
account  of  age,  but  partly  also  because  the  FederaUsts  were 
then  in  the  ascendant,  and  he  himself  was  inclined  to  the 
Jefferson  or  Republican  party.  He  died  on  the  3d  Oct 
1803.  In  an  oration  on  American  independence,  delivered 
in  Philadelphia,  1st  Aug.  1776,  Adams  characterises  the 
English  as  "  a  n&tion  of  shopkeepers."  The  oration  was 
translated  into  French,  and  published  at  Paris ;  and  it  is 
therefore  not  unlikely  that  Napoleen's  use  of  this  phrase 
was  not  original 

ADAMS,  Thomas—"  ths  prote  Shahpeare  qf  Puritan 
iheotogiantf**  2M  Southey  named  him — has  left  as  few  personal 
memoriab  behind  him  as  the  poet  himself.  The  only  facts 
regarding  the  commonplaces  of  his  biography  are  funushud 
by  epistles-dedicatory  and  epistles  to  Uio  reader,  and  title- 
pflgea  From  these  we  learn  that  he  was,  in  1612,  '*a 
preacher  of  the  gospel  at  Willington,"  in  Bedfordshire, 
where  he  is  found  on  to  1614,  and  whence  issued  his 
Heaven  and  Earth  Jieconeiied,  The  DetdF*  Bunquet,  and 
other  works;  that  in  1614-15  he  was  at  Wingrave,  in 
Buckinghamshire,  probably  as  vicar,  and  whence  a  number 
of  his  works  went  forth  in  quick  succession;  that  in  1618 
he  held  the  preachership  at  St  Gregory's,  under  St  Paul's 
Cathe<^l,  and  was  "observant  chaplain"  to  Sir  Henrie 
Montague,  the  Lord  Chief-Justice  of  England ;  that  during 
these  years  his  epistles  show  him  to  have  been  on  the 
most  friendly  terms  with  some  of  the  foremost  men  in 
state  and  chureh;  and  that  he  must  have  died  before  the 
Restoration  of  1 660.  His  *'  occasionally"  printed  sermons, 
in  small  quartos,  when  collected  in  1630,  placed  him  beyond 
all  comparison  in  the  van  of  the  preachen  of  England. 
Jeremy  Taylor  does  not  surpass  him  in  brilliance  of  fancies, 
nor  Thomas  Fuller  in  wit  His  numerous  works  display 
great  learning,  classical  and  patristiOi  and  are  unique  in 
their  abundance  of  stories,  anecdotes,  aphorisms,  and  puns. 
He  was  a  Puritan  in  the  church,  in  distinction  from  the 
Nonconformist  Puritans,  and  is  evangelically,  not  dxy- 
doctiinally,  Calvinistio  in  his  theology.  His  works  have 
been  recently  collected  by  Drs  Joeeph  Angus  and  Thomas 
Smith  (3  vols.  8vo,  1862).  U,  K  a) 

ADAMSOK,  Patkick,  a  Scottish  prekte,  Archbishop  of 
St  Andrews,  was  bom  in  the  year  1543,  in  the  town  of 
Perth,  where  he  received  the  radiments  of  his  education. 
He  afterwards  studied  philosophy,  and  took  his  degree  of 
master  of  arts  at  the  University  of  St  Andrews.  In  1564 
he  set  out  for  Paris  as  tutor  to  the  eldest  son  of  Sir  Wil- 
liam MacgilL  In  the  month  of  June  of  the  same  year, 
Mary  Queen  of  Scots  being  delivered  of  a  son,  afterwards 
James  VL  of  Scotknd  and  L  of  England,  Mr  A  damson 
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wrote  a  Latin  poem,  in  which  he  gave  the  prince  the  title 
of  kiiig  of  France  and  England.  This  proof  of  his  loj^t j 
involved  him  in  difficulties.  The  French  court  was  offended, 
and  ordered  him  to  be  arrested;  and  he  was  confined  for  six 
months.  He  was  released  only  through  the  interoession  of 
Queen  Maiy  and  some  of  the  principal  nobility,  who  inte- 
rested themselves  in  his  behalf.  As  soon  as  he  recovered 
his  liberty,  he  retired  with  his  pupil  to  Bourges.  He  was  in 
this  dty  during  the  massacre  at  Paris;  and  the  same  perse- 
cuting spirit  prevailing  among  the  Catholics  at  Bourges  as 
at  the  metropolis,  he  lived  concealed  for  seven  months  in  a 
public-house,  the  aged  master  of  which,  in  reward  for  his 
charity  to  heretics,  was  thrown  from  the  roof,  and  had  his 
brains  dashed  out  Whilst  Mr  Adamson  lay  thus  in  his 
sepulchre,  as  he  called  it,  he  wrote  his  Latin  poetical  version 
of  the  book  of  Job,  and  his  tragedy  of  Herod  in  the  same 
language.  In  the  year  1573  he  returned  to  ScotUnd,  and, 
having  entered  into  holy  orders,  became  minister  of  Pfdsley. 
In  the  year  1575  he  was  appointed  one  of  the  oommis- 
sioners,  by  the  General  Assembly,  to  settle  the  jurisdiction 
and  policy  of  the  church;  and  the  following  year  he  was 
named,  with  Mr  T>avid  Lindsay,  to  report  their  proceedings 
to  the  Eari  of  Morton,  then  regent  About  this  time  the 
eari  appointed  him  one  of  his  chaplains;  and,  on  the  death 
of  Archbishop  Douglas,  promoted  him  to  the  arohiepiscopal 
see  of  St  Andrews.  This  gave  rise  to  a  protracted  con- 
flict with  the  Presbyterian  party  in  the  Assembly.  Soon 
after  his  promotion,  he  publidied  a  catechism  in  Latin  verse, 
dedicated  to  the  k^g,  a  work  highly  approved  even  by  his 
enemies,  who  nevertheless  still  continued  to  persecute  him 
with  great  violence.  In  1578  he  submitted  himself  to  the 
Qeneral  Assembly,  which  procured  him  peace  but  for  a  rety 
little  time;  for,  the  year  following,  tnik  accusations  were 
brought  against  him.  A  Provinoal  Synod  was  held  at  St 
Andrews  in  April  1586;  the  archbishop  was  here  accused 
and  excommunicated.  He  appealed  to  the  king  and  the 
states,  but  this  availed  him  Uttle.  At  the  next  Qeneral 
Assembly,  a  paper  being  produced  containing  the  arch- 
bishop's submission,  he  was  absolved  from  the  excommuni- 
cation. In  1588  fresh  aceusations  were  brought  against 
him.  The  year  following  he  published  the  Lamentations 
of  the  prophet  Jeremiah  in  Latin  verse,  which  he  dedicated 
to  the  king,  complaining  of  his  hard  usage.  Towards  the 
end  of  the  same  year  he  published  a  translation  of  the 
Apocalypse  in  Latin  verse,  and  a  copy  of  Latin  verses. 
The  king  was  unmoved  by  his  application,  and  granted  the 
revenue  of  his  see  to  the  Duke  of  Lennox,  so  that  the 
prelate  and  his  family  were  literally  reduced  to  the  want  of 
broad.  During  the  remaining  part  of  his  unfortunate  life 
he  was  supported  by  charitable  contributions,  and  died  in 
1592.  He  had  previously  made  a  written  recantation  of 
his  alleged  erron  in  regard  to  Episcopacy,  though  the 
genuineness  of  this  is  doubted  by  Spottiswoode.  (See 
Cunningham's  Church  IliUory  of  Scotland,  voL  i)  The 
character  of  this  prolate  has  been  variously  roprosented, 
according  to  the  sentiments  of  religion  and  politics  which 
prevailed.  But  there  is  little  doubt  that  he  encouraged 
and  Buppoited,  under  the  authority  of  the  king,  oppressive 
and  injurious  measures.  The  panegyric  of  ^e  editor  of 
his  works,  ^Ir  Wilson,  is  extravagant  and  absurd.  He 
says  that  "  he  was  a  miracle  of  nature,  and  rather  seemed 
to  be  the  immediate  production  of  God  Almighty  than 
bom  of  a  woman." 

ADAKA,  a  city  of  Asia  Minor,  the  capital  of  the  pro- 
vince of  the  same  name,  on  the  right  bank  of  the  Sihun, 
about  30  miles  from  the  sea,  in  N.  lat  37**  1',  K  long. 
35*  18'.  It  is  built  on  the  site  of  the  ancient  Antiochia 
ad  Samm,  Its  position,  commanding  the  passage  of  the 
mountains  to  the  north  of  Syria,  rendered  it  impctrtant  as 
a  miKtaiy  statioii  in  the  contest  between  the  Egyptians  and 


the  Turks  in  1832.  After  the  defeat  of  the  TnrkiBhaRny 
at  Konieh,  it  was  taken  possession  of  by  Ibrahim  Fuhs, 
and  continued  to  be  held  by  the  Egyptians  till  the  treaty 
of  July  1840  restored  it  to  the  Porte.  In  the  streeto  of 
the  town  there  are  numerous  beautiful  fountains,  supplied 
with  water  from  the  river,  which  is  here  spanned  by  a 
stately  bridge  d  fifteen  ardies,  said  to  have  been  erected 
by  Justinian*  In  winter  the  climate  is  mild  and  healthy, 
but  in  summer  the  heat  is  so  great  that  the  principal 
inhabitants  betake  themselves  to  various  cool  retreats  id 
the  neighbouring  mountains.  The  acfjoining  plain  of 
Adana  is  rich  and  fertile.  The  chief  i»oductions  of  the 
province  are  cotton,  com,  sesame,  and  wool,  which  are 
largely  exported.  The  population  of  the  town  is  20,000. 
ADANSON,  MioHXL,  a  oelebiated  French  natuzalirt, 
descended  from  a  Scottii^  family  which  had  at  the  Bevolu- 
tion  attached  itself  to  the  fortunes  of  the  house  of  Stuart, 
was  bom  the  7th  of  April  1727,  at  Aix,  in  Provence,  where 
his  father  was  in  the  service  of  M.  de  Vintimille,  arch- 
bishop of  that  province.  On  the  transktion  of  this  prelate 
to  the  archbishopric  of  Paris,  about  the  year  1730,  the 
elder  Adanson  repaired  thither  with  his  five  children,  who 
were  all  provided  for  by  their  father's  patron.  A  small 
canoniy  fell  to  the  lot  of  Michel,  the  revenue  of  which 
defrayed  the  expenses  of  his  education  at  the  college  of 
Plessis.  While  there  he  was  distinguished  for  great  quick- 
ness of  apprehension,  strength  of  memory,  and  mental 
ardour;  but  his  genius  took  no  particular  bent,  until  he 
received  a  microscope  from  the  celebrated  Tuberville  Need- 
ham,  who  was  struck  with  admiration  of  the  talents  and 
acquirements  he  displayed  at  a  public  examination.  From 
that  time  to  the  last  hour  of  his  life  he  persevered  with  a 
seal  almost  unexampled  in  the  observation  and  study  of 
nature.  On  leaving  college,  his  youthful  ardour  was  well 
employed  in  the  cabinets  of  Eeaumur  and  Bernard  de 
Jussieu,  as  well  as  in  the  Jardin  des  Planter  Such  was 
his  seal,  that  he  repeated  the  instroctions  of  the  professors 
to  his  less  apt  fellow-students;  and  before  completing  his 
nineteenth  year  he  had  actually  described  (for  his  own 
improvement)  4000  species  of  the  three  kingdoms  of 
nature.  In  this  way  he  soon  exhausted  the  rich  stores  of 
accumulated  knowledge  in  Europe;  and  having  obtained  a 
small  appointment  in  the  colony  of  Senegal,  he  resigned 
his  canonry,  and  embarked  on  the  20th  of  December  1748 
for  Africa.  Senegal,  from  the  unhealthineas  of  its  climate, 
was  a  terra  incognita  to  naturalists;  and  this  determined 
his  choice  of  that  country  as  a  field  for  exploration.  His 
ardour  remained  unabated  during  the  five  years  of  his 
residence  in  Africa.  He  collected  and  described,  in  greater 
or  less  detail,  an  infmense  number  of  animals  and  plants; 
collected  specimens  of  evexy  object  of  commerce;  delineated 
maps  of  the  country;  made -systematic  meteorological  and 
astronomical  observations;  and  prepared  grammars  and 
dictionaries  of  the  languages  spoken  on  the  banks  of  the 
Senegal  On  his  return  to  Paris  in  Febraary  1754  he 
found  himself  vrithout  resources,  but  fortunately  secured 
the  patronage  of  M.  de  Bombarde,  who  encouraged  him  in 
the  publication  of  the  scientific  results  of  his  travels.  In 
his  Hittoire  NaturdU  du  ShUgal  (Paris,  1757)  he  made 
use  of  a  small  portion  of  the  materials  at  his  disposal;  and 
the  work  has  a  special  interest  from  the  essay  on  ^ells, 
printed  at  the  end  of  it^  where  Adanson  proposed  his 
vniver$al  method,  a  system  of  classification  distinct  from 
those  of  Buffon  and  linnsBua.  He  founded  his  dassificar 
tion  of  an  organised  beings  on  the  consideretion  of  each 
individual  organ.  As  each  organ  gave  birth  to  new  rebr 
tions,  so  he  established  a  ooiresponding  number  of  arbitrary 
arrangements.  Those  beings  possessing  the  greatest  num- 
ber, of  similar  organs  were  referred  to  one  great  division, 
and  the  relationiSiip  was  considered  more  remote  in  pro- 
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portion  to  the  diMiinilarity  of  oigaDS.  Th«  chief  defect  of 
thia  method  oonststfi  in  presupposing  a  knowledge  of  species 
and  tlieir  organisation  iJtogether  beyond  the  existing  stage 
of  knowledge.  It  giyes,  howeyer,  distinct  ideas  of  the 
degree  of  affinity  subsisting  between  organised  beings, 
independent  of  all  physiological  science.  Until  the  appear- 
ance of  this  work,  the  Testacea  had  scarcely  been  made  the 
subject  of  serious  study.  Adanson's  methodical  distribu- 
tion, founded  on  not  less  than  twenty  of  the  partial  classi- 
fications already  alluded  to,  is  decidedly  superior  to  that  of 
any  of  his  predecessors.  For  the  first  time  there  was  pre- 
sented in  this  department  of  natural  history  a  classification 
of  the  animals  themselves,  and  not  merely  of  the  shells 
which  contain  them.  Like  every  first  attempt,  however,  it 
had  its  imperfections,  which  arose  chiefly  from  ignorance  of 
the  anatomical  structure  of  the  animala  It  was  owing  to 
this  that  he  omitted,  in  his  arrangement  of  the  MoUusea,  all 
moUoscous  animals  without  shells.  He  abandoned  his 
original  plan  of-  publishing  his  Senegal  observations  in  eight 
Tolomes,  and  applied  hinuelf  entirely  to  his  FamilUt  det 
PlanUtf  which  he  published  in  1763.  Here  he  developed 
the  principle  of  arrangement  above  mentioned,  which,  in 
its  adherence  to  natural  botanical  relations,  was  based  on 
the  system  of  Toumefort,  and  had  been  anticipated  to 
some  extent  nearly  a  century  before  by  Ray.  The  success 
of  this  work  was  hindered  by  its  innovations  in  the  use  of 
terms,  which  were  ridiculed  by  the  defenders  of  the  popular 
sexual  system  of  Linnsus;  but  it  did  much  to  open  the 
vay  for  the  establishment,  by  means  piindpolly  of  Jussieu's 
Gemra  Flantarum  (1789),  of  the  natural  method  of  the 
daasification  of  plants.  In  1774  Adanson  submitted  to  the 
oonsideration  of  the  Academy  of  Sciences  an  immense  work, 
containing  what  may  be  called  the  univertal  applieoHon  of 
his  universal  method;  for  it  extended  to  all  known  beings 
and  Bubstanoea.  This  work  consisted  of*  27  large  volumes 
of  manuscript,  employed  in  displaying  the  general  relations 
of  all  these  matters,  and  their  distribution;  150  volumes 
more,  occupied  with  the  alphabetical  arrangemept  of  40,000 
species;  a  vocabulary,  containing  200,000  words,  with 
their  explanations;  and  a  number  of  detached  memoirs, 
40,000  figures,  and  30,000  specimer.j  of  the  three  king- 
doms of  nature.  The  committee  to  which  the  inspection 
of  this  enormous  mass  was  intrusted  strongly  recommended 
Adanson  to  separate  and  publish  all  that  was  peculiarly  his 
own,  leaving  out  wh^t  was  merely  compilation.  He  obsti- 
mitely  rejected  this  advice;  and  the  huge  work,  at  which 
he  continued  to  labour,  was  never  published.  He  had  been 
elected  a  member  of  the  Academy  of  Sciences  in  1759,  and  he 
latterly  subsisted  on  a  small  pension  it  had  conferred  on  him. 
Of  this  he  was  deprived  on  the  dissolution  of  the  Academy 
by  the  Conatitnent  Assembly,  and  was  consequently  reduced 
to  such  a  depth  of  poverty  as  to  be  unable  to  appear  before 
the  French  Institute  when  it  invited  him  to  take  his  place 
among  its  members.  Qovemment  afterwards  conferred 
upon  him  a  pension  sufficient  to  relieve  the  simple  wanta 
of  the  great  naturalist.  He  died,  after  months  of  severe 
soffering,  on  the  3d  of  August  1806,  requesting,  as  the  only 
decoration  of  his  grave,  a  garland  of  flowen  gathered  from 
the  58  families  he  had  differentiated — ^"a  touching  though 
transitory  image,"  says  Cuvier,  "of  the  more  durable 
monument  which  he  has  erected  to  liimself  in  his  works." 
His  zeal  for  sdenoe,  his  unwearied  industry,  and  his  talents 
as  a  philoeophical  observer,  are  conspicuous  in  all  his  writ- 
ing*. The  serenity  of  his  temper,  and  the  unaifected  good- 
ness of  his  heart,  endeared  him  to  the  few  who  knew  him 
intiinately.  On  his  return  from  Africa  in  1754,  he  laid 
before  the  French  Indian  Company  a  scheme  for  the  settle- 
ment of  a  colony  in  Senegal,  where^  artidea  of  African 
prodnoe  might  be  cultivated  by  free  negroes.  His  proposi- 
tions wm  nnheeded  by  his  countrymen,  and  by  a  mis- 


directed patriotism  he  refused  to  present  ihem  to  the 
Abolitionists  of  England.  A  similar  feeling  led  him  to 
refuse  to  settle  in  Austria,  Bussia,  or  Spain,  on  the  invita- 
tion of  the  sovereigns  of  those  countries.  His  most  im- 
portant works  are  his  Natural  HieUfry  of  Senegal  and  his 
Familiet  of  Plants,  He  contributed  a  number  of  papen  to 
the  Memoirs  of  the  Academy  of  Sciences,  on  the  Ship-worm, 
the  Baobab  tree  (the  largest  tree  known,  to  which,  in  hon- 
our of  Adanson,liinnnus  gave  the  name^ciaiuonui  digitata), 
the  origin  of  the  varieties  of  cultivated  plants,  gum-produdng 
trees,  and  the  Oscillatoria  Adaneonia,  an  animal  regarded 
by  him  as  a  spontaneously  moving  plant.  Besides  these 
essays,  he  contributed  several  valuable  articles  in  natural 
histoiy  to  the  earlier  part  of  the  Supplement  to  the  first 
JSncydopSdie;  and  he  is  also  the  reputed  author  of  an  essay 
on  the  JSleOrieity  of  the  Tourtnaline  (Paris,  1757),  which 
bean  the  name  of  the  Duke  of  Noya  Caraffa. 

ADAPTATION,  m  Biology,  is  the  process  by  which  an 
organism  or  species  of  organisms  becomes  modified  to  suit 
the  conditions  of  its  life.  Eveiy  change  in  a  living  organ- 
ism involves  adaptation;  for  in  all  cases  life  consists  in  a 
continuous  adynstment  of  internal  to  external  relations. 
The  term  is  usually  restricted,  however,  to  imply  such 
modifications  as  arise  during  the  life  of  an  individual,  when 
an  external  change  directly  generates  some  change  of  funo- 
tion  and  structure.  Thus,  since  the  acyustments  of  organ- 
isms arise  partly  in  direct  response  to  causes  acting  on  the 
individual,  and  partly  in  response  to  causes  acting  not 
directly  on  the  individual  but  on  the  epedes  as  a  whole, 
adaptation  is  to  be  regarded  as  the  complement  of  natural 
selection.  While  natural  selection  acts  primarily  on  the 
species,  adaptation  acts  only  indirectly,  through  the  in^ 
heritance  of  modifications  directly  generated  in  the  indi- 
vidual AU  adaptation  is  limited,  since  an  organ  can  only 
vary  to  a  certain  limited  extent  from  its  congenital  struo- 
tura  Adaptations  are  sometimes  distinguisheid  as  indirect 
(for  instance,  by  Haeckel,  Oenerelle  Morphologies  vol  iL), 
which  are  directly  generated  in  an  organism,  but  only 
become  apparent  in  its  ofbpring.  These  form  an  im- 
portant class,  and  seem  to  suggest  that  the  phenomena 
of  adaptation,  thoroughly  understood,  would  go  far  to 
explain  all  the  difficult  cases  of  so-called  spontaneous 
variation.  • 

ADDA,  the  ancient  Addua,  a  river  of  Northern  Italy, 
formed  by  the  union  of  several  small  streams,  near  the  town 
of  Bormio,  in  the  Bhsetian  Alps,  flows  westward  through 
the  Yaltellina  into  the  Lake  of  Como,  near  its  northern 
extremity.  Issuing  from  the  Leceo  arm  of  the  lake^  it 
crosses  the  phiin  of  Lombardy,  and  finally,  after  a  course 
of  about  150  miles,  joins  the  Po,  8  miles  above  Cremona. 
The  Adda  was  formerly  the  boundary  between  the  terri- 
tories of  Venice  and  Milan;  and  on  its  banks  several  im- 
portant battles  have  been  fought,  notably  that  of  Lodi, 
where  Napoleon  defeated  the  Austrians  in  1796. 

ADDEB,  the  common  viper^FtjMra  eommunie).  The 
death  adder  {Aeanthopie  tortorjot  Australia,  and  the  puff 
adder  (Clotho  arietant)  of  South  Africa,  are  both  highly 
poiMuous. 

ADDINGTON,  HsKsr,  Viacouirr  Sidvouth,  prime 
minister  of  England,  eldest  son  of  Dr  Anthpi^  Addington, 
was  bom  at  Beading  on  the  30th  May  1757.  He  waa 
educated  at  Winchester  and  at  Brasenose  College,  Oxford. 
In  1784  he  was  called  to  the  bar  at  Lincoln's  Inn,  but 
being  elected  about  the  same  time  member  of  Parliament 
for  Devises,  he  did  not  enter  on  legal  practice.  He  was 
already  on  terms  of  intimacy  with  the  younger  Pitt,  his 
father  having  been  Lord  Chatiiam's  medical  adviser  (a 
circumstance  that  secured  for  young  Addington  the  nick- 
name in  Parliament  of  ''the  Doctor");  and  he  attached 
hinloalf ,  as  was  satoraly  to  the  par^  of  the  great  commoiwr, 
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flis  fidelity  to  Pitt  received  a  speedy  and  ample  acknow- 
ledgment when  he  was  elected,  in  May  1789,  speaker  of 
the  House,  in  succession  to  GreuTille.  Tor  a  period  of 
twdve  years  he  discharged  the  duties  of  the  chair  to  the 
general  satisfaction  of  all  parties,  if  with  no  yery.miarked 
ability.  In  1801,  when  Pitt  resigned  on  the  question  of 
Catholic  emancipation,  Addington  succeeded  him  in  the 
offices  of  prime  minister  and  chancellor  of  the  exchequer. 
He  was  head  of  the  party  that  had  come  to  be  known  as 
*'  the  king's  friends,"  and  took  office,  it  is  said,  on  the 
urgent  personal  solicitation  of  his  mt^esty.  The  most 
memorable  event  of  his  brief  administration  was  the  nego- 
tiation of  the  peace  of  Amiens,  which  was  concluded  on 
terms  that  were  considered  veiy  favourable.  It  proved, 
however,  but  a  short-lived  truce,  the  ambition  of  the  First 
Consul  necessitating  a  renewal  of  hostilities  in  May  1803. 
From  this  period  Pitt  assumed  a  critical  attitude  towards 
the  ministry,  and  at  length  he  joined  Fox  and  the  opposi- 
tion in  demanding  more  vigorous  measures  for  the  defence 
of  the  country.  The  result  was  that  Addington  was  com- 
pelled to  resign,  and  Pitt  was  restored  to  power  in  May 
1804.  Addington  abstained  from  all  factious  opposition, 
and  indeed  gave  a  general  support  to  the  Qovemment 
In  January  1805  he  joined  the  cabinet  as  president  of  the 
council,  accepting  at  the  same  time  the  dignity  of  a  peer- 
age, wbich  he  had  previously  declined.  He  resigned  oiOice, 
however,  in  July  of  the  same  year,  in  consequence  of  the 
share  he  took  in  the  prosecution  of  Lord  Melville  having 
estranged  him  from  Pitt  After  the.  death  of  the  latter  in 
1806,  he  became  lord  privy  seal,  and  subsequently  lord 
president  in  the  cabinet  of  Fox  and  Orenville,  but  resigned 
office  in  1807.  He  became  a  third  time  lord  president 
under  Mr  Perceval  in  1812,  and  in  June  of  the  same  year 
received  the  seals  of  the  Home  Office  under  the  adminis- 
tration of  Lord  Liverpool  He  held  this  position  for  ten 
eventful  years,  during  which  he  received  his  full  share  of 
the  hostile  criticism  to  which  home  secretaries  are  pecu- 
liarly exposed.  His  administration  had  the  merit  of  being 
vigorous,  fearless,  and  consLstent;  but  it  frequently  occa- 
sioned great  irritation,  and  all  but  provoked  rebellion. 
The  poli(;y  of  repression  which  he  pursued  in  regard  to  the 
reform  meeting  at  Manchester  in  1819,  was  not  justifiable 
even  according  to  the  limited  ideas  of  liberty  prevalent  at 
that  time.  Lord  Sidmouth  resigned  office  in  1822,  retain- 
ing his  seat  in  the  cabinet,  however,  until  1824.  He  died 
on  the  15th  Fob.  1844,  at  the  advanced  age  of  87.  {Ufe 
and  Correspondence  of  Lord  SidnunUh,  by  Dean  Pellew, 
3  vols.  8vo,  1847;  Life  of  WUliam  Pitt  by  Lord  Stan- 
hope, 4  vols.  p.  8vo,  1867.) 

ADDISON,  Joseph,  was  the  eldest  son  of  Lancelot 
Addison,  Dean  of  Lichfield,  and  was  bom  at  his  father's 
rectory  of  Milston  in  Wiltshire,  on  the  Ist  day  of  May 
1672.  After  having  passed  tlu-ough  several  schools,  the 
last  of  which  was  ^e  Charter-house,  he  went  to  Oxford 
when  he  was  about  fifteen  years  old.  He  was  first  entered 
of  Queen's  College,  but  after  two  years  was  elected  a  scholar 
of  Magdalen  College,  having,  it  is  said,  been  recommended 
by  his  skill  in  Latin  versification.  He  took  his  master's 
degree  in  1693,  and  held  a  fellowship  from  1699  till  1711. 

The  olenren  years  extending  from  1693,  or  his  twenty-first 
year,  to  1704,  when  he  was  in  his  thirty-second,  may  be 
sot  down  as  the  first  stage  of  his  life  as  a  man  of  letters. 
During  this  period,  embracing  no  profession,  and  not  as  yet 
entangled  in  official  business,  he  was  a  student,  an  observer, 
and  an  author;  and  though  the  literary  works  which  he 
then  produced  are  not  those  on  which  his  permanent  cele- 
brity rests,  they  gained  for  him  in  his  own  day  a  high 
reputation.  Ho  had  at  first  intended  to  become  a  clergy- 
man; but  his  talents  having  attracted  the  attention  of 
leading  statosmon  belonging  to  the  Whig  iv^rty,  he  ^as 


speedily  diverted  from  his  earlier  views  by  the  countenanoo 
which  these  men  bestowed  on  him.  His  first  patron  (to 
whom  he  seems  to  have  been  introduced  by  Congreve)  was 
Charles  Montague,  afterwards  Earl  of  Halifax,  who  was 
himself  a  dabbler  in  literature,  and  a  protector  of  literary 
men;  and  he  became  known  afterwards  to  the  accomplished 
and  excellent  Somers.  While  both  of  them  were  quite  able 
to  estimate  justly  his  literary  merits,  they  had  regard  mainly 
to  the  services  which  they  believed  him  capable  of  render 
ing  to  the  nation  o»  the  party;  and  accordingly  they 
encouraged  him  to  regulate  his  pursuits  with  a  view  to 
public  and  official  employment  For  a  considerable  time, 
however,  he  was  left  to  his  own  resources,  which  cannot 
have  been  otherwise  than  scanty. 

His  first  literary  efibrts  were  poetical '  In  1693  a  short 
poem  of  his,  addressed  to  Dryden,  was  inserted  in  the  third 
volume  of  that  veteran  writer's  Miseellaniee.  The  next 
volume  of  this  collection  contained  his  translation,  in  toler- 
able heroic  couplets,  of  all  Virgil's  Fourih  Georgie,  except 
the  story  of  Aristsus."  Two  and  a  half  books  of  Ovid 
were  afterwards  attempted;  and  to  his  years  of  early  man- 
hood belonged  also  hus  prose  £8tay  on  VirgiTs  Georffics,  a 
j>erf ormanoe  which  hardly  deserved,  either  for  its  style  or 
for  its  critical  excellence,  the  compliment  paid  it  by  D^den, 
in  prefixing  it  to  his  own  translation  of  the  poem.  The  most 
ambitious  of  those  poetical  assay-pieces  is  the  AeoowU  of 
the  Greatest  English  PoeU,  dated  April  1694,  and  addressed 
affectionately  to  Sachoverell,  the  poet's  fellow-collegian,  who 
afterwards  became  so  notorious  in  the  party-quarrels  of  the 
time.  This  piece,  spirited  both  in  language  and  in  versi- 
fication, is  chiefly  noticeable  as  showing  that  ignorance  of 
old  English  poetry  which  was  then  universal  Addison 
next,  in  1695,  published  one  of  those  compositions,  celebrat- 
ing contemporary  events,  and  lauding  contemporary  great 
men,  on  wUch,  during  the  half-century  that  succeeded  the 
Revolution,  there  was  wasted  so  much  of  good  writing  and 
of  fair  poetical  ability.  His  piece,  not  very  meritorious  even 
in  its  own  class,  was  addreraed  *'  To  the  King,*  and  com- 
memorates the  campaign  which  was  distinguished  by  Wil- 
liam's taking  of  Namur.  Much  better  than  the  poem  itself 
are  the  introductory  verses  to  Somers,  then  lord  keeper. 
This  production,  perhaps  intended  as  a  remembrancer  to 
the  writer's  patrons,  did  not  at  once  produce  any  obvious 
effect :  and  we  are  left  in  considerable  uncertainty  as  to  the 
maimer  in  which  about  this  time  Addison  contrived  to 
support  himself.  He  corresponded  with  Tonson  the  book- 
seUer  about  projected  works,  one  of  these  .being  a  Trans- 
lation of  Herodotus.  It  was  probably  at  some  later  time 
that  he  purposed  compiling  a  Dictionary  of  the  English 
Language.  In  1699  a  considerable  collection  of  his  Latin 
verses  was  publiBhed  at  Oxford,  in  the  littsos  Anglieance, 
These  appear  to  have  interested  some  foreign  scholars; 
and  several  of  them  show  curious  symptoma  of  hia  charao- 
teristic  humour. 

In  the  same  year,  his  patrons,  either  having  still  no  office 
to  spare  for  him,  or  desiring  him  to  gain  peculiarly  high 
qualifications  for  diplomatic  or  other  important  business, 
provided  for  him  temporarily  by  a  grant,  which,  though 
bestowed  on  a  man  of  great  merit  and  promise,  would  not 
pass  unquestioned  in  the  present  century.  He  obtained, 
on  the  recommendation  of  Lord  Somers,  a  pension  of  X30(> 
a  year,  designed  (as  Addiaon  himself  afterwards  said  in  a 
memorial  addressed  to  the  crown)  to  enable  him  "  to  travel, 
and  qualify  himself  to  serve  His  Migesty."  In  the  suinmer 
of  1699  he  cros<ied  into  France,  where,  chiefly  for  the  pur- 
pose of  learning  the  language,  he  remained  till  the  end  of 
1700;  and  after  this  he  spent  a  year  in  Italy.  In  Switz- 
erland, on  his  way  home,  he  was  stopped  by  receiving 
notice  that  he  was  to  be  appointed  envoy  to  Prince  Eugene, 
tlicn  engn£[cd  in  the  war  in  Italy.     But  his  Whig  friends 
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wen  alre&dy  tottering  in  their  places;  aud,  in  March  1702, 
tiie  death  of  King  William  at  once  drove  them  from  power 
and  put  an  end  to  the  pension.  Indeed  Addison  asserted 
that  he  never  received  but  one  year's  payment  of  it,  and 
that  all  the  other  expenses  of  his  travels  were  defrayed  by 
hinuelf.  He  vmis  able,  however,  to  visit  a  great  part  of 
Gknnany,  and  did  not  reach  Holland  till  the  spring  of 
1703.  His  pro'pects  were  now  sufficiently  gloomy:  he 
entered  into  treaty,  oftener  than  once,  for  an  engagement 
as  a  travelling  tutor;  and  the  correspondence  in  one  of 
these  negotiations  has  been  preserved.  Tonsou  had  recom- 
mended him  as  the  best  person  to  attend  in  this  character 
the  son  of  the  Duke  of  Somerset,  commonly  called  "  The 
Proud."  The  duke,  a  profuse  man  in  matters  of  pomp, 
was  economical  in  questions  of  education.  He  wished 
Addison  to  name  the  salary  he  expected;  this  being 
declined,  he  announced,  with  great  dignity,  that  he  would 
give  a  undred  guineas  a  year;  Addison  accepted  the 
muni/  t  offer,  saying,  however,  that  he  could  not  find 
his  /  nt  in  it  otherwise  than  by  relying  on  his  Grace's 
to'  itronage;  and  his  Grace  immediately  intimated 
^  Vould  look  out  for  some  one  else.  Towards  the 
''(03  Addison  returned  to  England. 

which  he  composed  during  his  residence  on  the 
t  were  the  earliest  that  showed  him  to  have  attained 
of  skill  and  genius.     There  is  good  reason  for  be- 
hat  his  tragedy  of  CatOj  whatever  changes  it  may 
is  have  suffered,  was  in  great  part  written  while  he 
France,  that  is,  when  he  was  about  twenty-eight 
age.     In  the  winter  of  1701,  amidst  the  stoppages 
omforts  of  a  journey  across  the  Mount  Cenis,  he 
4,  wholly  or  partly,  his  Letter  from  Italy,  which  is 
he  best  of  his  poems,  if  it  is  not  rather  the  only  one 
ibem  that  at  all  justifies  his  daim  to  the  poetical 
It,    It  contains  some  fine  touches  of  description, 
inimated  by  a  noble  tone  of  classical  enthusiasuL 
1  Germany  he  wrote  his  Dialogues  on  Medals,  which, 
^  were  not  published  till  after  his  death.     These 
Ach  liveliness  of  style,  and  something  of  the  gay 
'.which  the  author  was  afterwards  to  exhibit  more 
r;  but  they  show  little  either  of  antiquarian  learning 
». ..    itical  ingenuity.     In  tracing  out  pairallels  between 
passages  of  the  Roman  poets  and  figures  or  scenes  which 
appear  in  ancient  sculptures,  Addison  opened  the  easy  course 
of  iaqniry  which  was  afterwards  prosecuted  by  Spence;  and 
this,  with  the  apparatus  of  spirited  metrical  translations  from 
the  classics,  gave  the  work  a  likeness  to  his  account  of  his 
tiayels.    lliis  account,  entitled  Bemarh  on  Several  Farts 
a/ Italy,  &c,  he  sent  homo  for  publication  before  his  own 
Tetnm.    It  wants  altogether  the  interest  of  personal  narra- 
tiTe:  the  author  hardly  ever  appears.     The  task  in  which 
he  chiefly  busies  himself  is  that  of  exhibiting  the  illustra- 
tions which  the  writings  of  the  Latin  poets,  and  the  anti- 
quities and  scenery  of  Italy,  mutually  give  and  receive. 
Hanj  of  the  landscapes  are  sketched  with  great  liveliness, 
and  there  are  not  a  few  strokes  of  arch  humour.     The 
statistical  information  is  very  meagre;  nor  are  there  many 
obserrations   on    society;    and    politics    are    no   further 
meddled  with  than  to  show  the  moderate  liberality  of  the 
writer's  own  opinions. 

With  the  year  1704  begins  a  second  era  in  Addison's  life, 
which  extends  to  the  summer  of  1710,  when  his  age  was 
thirty-eight  This  was  the  first  term  of  his  official  career; 
and,  though  very  barren  of  literary  performance,  it  not  only 
raised  him  from  indigence,  but  settled  definitively  his  posi- 
tion as  a  public  man.  His  correspondence  shows  that,  while 
on  the  Continent,  he  had  been  acbnitted  to  confidential  inti- 
laacy  by  diplomatists  and  men  of  rank ;  immediately  on  his 
return  he  was  enrolled  in  the  Kitcat  Club,  and  brought  thus 
and  otherwise  into  communication  with  the  gentry  of  the 


Whig  party.  Although  all  accounts  agree  in  representing 
him  as  a  shy  man,  he  was  at  least  saved  from  all  risk  of 
making  himself  disagreeable  in  society,  by  lus  unassuming 
manners,  his  extreme  caution,  and  that  sedulous  desire  to 
oblige,  which  his  satirist  Pope  exaggerated  into  a  positive 
fault.  His  knowledge  and  ability  were  esteemed  so  highly, 
as  to  confirm  the  expectations  formerly  entertained  of  his 
usofulness  in  public  business ;  and  the  (iterary  fame  he  had 
already  acquired  soon  furnished  an  occasion  for  recommend- 
ing him  to  public  employment  Though  the  Whigs  were 
out  of  office,  the  administration  which  succeeded  them  was, 
in  all  its  earlier  changes,  of  a  complexion  so  mixed  and  un- 
certain, that  the  infiuence  of  their  leaders  was  not  entirely 
lost  Not  long  after  Marlborough's  great  victozy  at  Blen- 
heim, it  is  said  that  Gbdolphin,  the  lord  treasurer,  expressed 
to  Lord  Halifax  a  desire  to  have  the  great  duke's  fame 
extended  by  a  poetical  tribute.  Halifax  seized  the  oppor- 
tunity of  recommending  Addison  as  the  fittest  man  for  the 
duty;  stipulating,  we  are  told,  that  the  service  should  not 
be  unrewarded,  and  doubtless  satisfying  the  minister  that 
his  protege  possessed  other  qualifications  for  office  besides 
dexterity  in  framing  heroic  verso.  Tfu  Campaign,  the 
poem  thus  written  to  order,  was  received  with  extraordinary 
applause;  and  it  is  probably  as  good  as  any  that  ever  was 
prompted  by  no  more  worthy  inspiration.  It  has,  indeed, 
neither  the  fiety  spirit  which  Dryden  threw  into  occasional 
pieces  of  the  sort,  nor  the  exquisite  polish  that  would  have 
been  given  by  Pope,  if  he  had  stooped  to  make  such  usc& 
of  his  genius;  but  many  of  the  details  are  pleasing;  and  in 
the  famous  passage  of  the  Angel,  as  well  as  in  sevcml  others, 
there  is  even  something  of  force  and  imagination. 

The  consideration  covenanted  for  by  the  poet's  friends 
was  faithfully  paid.  A  vacancy  occurred  by  the  death  of 
another  celebrated  man,  John  Locke;  and  in  November 
1704,  Addison  was  appointed  one  of  the  five  commissioners 
of  appeal  in  Excise.  The  duties  of  the  place  must  have  been 
as  light  for  him  as  they  had  been  for  his  predecessor;  for  he 
continued  to  hold  it  with  all  the  appointments  he  subse- 
quently received  from  the  same  ministry.  But  there  is  no 
reason  for  believing  that  he  was  more  careless  than  other 
public  servants  in  his  time;  and  the  charge  of  incompetency 
as  a  man  of  business,  which  has  been  brought  so  positively 
against  him,  cannot  possibly  be  true  as  to  this  first  period 
of  his  official  career.  Indeed,  the  specific  aUcgations  refer 
exclusively  to  the  last  years  of  his  liife;  and,  if  he  had  not 
really  shown  practical  ability  in  the  period  now  in  question, 
it  b  not  easy  to  see  how  he,  a  man  destitute  alike  of  wealth, 
of  social  or  fashionable  liveliness,  and  of  family  interest, 
could  have  been  promoted,  for  several  years,  from  office  to 
office,  as  he  was,  till  the  fall  of  the  administration  to  which 
he  was  attached.  In  1706  ho  became  one  of  the  under- 
secretaries of  state,  serving  first  under  Hedges,  who  belonged 
to  the  Tory  section  of  the  Government,  and  afterwards  under 
Lord  Sunderland,  Marlborough's  son-in-law,  and  a  zealous 
follower  of  Addison's  early  patron,  Somers.  The  work  of 
this  office,  however,  like  that  of  the  commissionership,  must 
often  have  admitted  of  performance  by  deputy.  For  in 
1707,  the  Whigs  having  become  stronger,  Lord  Halifax 
was  sent  on  a  mission  to  the  Elector  of  Hanover;  and, 
besides  taking  Yanbrugh  the  dramatist  with  him  as  king^ 
at-arms,  he  selected  Addison  as  his  secretaxy.  In  1708  be 
entered  Parliament,  sitting  at  first  for  Lostwithiel,  bat 
afterwards  for  Molmesbury,  which,  being  six  times  elected, 
he  represented  from  1710  till  his  death.  Here  unquestion- 
ably he  did  faiL  What  part  he  may  have  taken  in  the 
details  of  business  we  are  not  informed;  but  ho  was  always 
a  silent  member,  unless  it  be  true  that  he  oncA  attempted 
to  speak  and  sat  down  in  confusion.  In  1709  Lord 
Wharton,  the  father  of  the  notorious  duke,  having  been 
named   lord-licutcnant   of    Treland,   Addison   became  bis 
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secretary,  receiving  also  on  appointment  as  keeper  of  records. 
This  event  happened  only  about  a  year  and  a  half  before 
the  diamiiwal  of  the  minifltry;  and  the  Irish  secretary  would 
seem  to  have  transacted  the  business  of  his  office  chiefly  in 
London.  But  there  arc  letters  showing  him  to  have  made 
himself  acceptable  to  some  of  the  best  and  most  distin- 
guished persons  in  Dublin;  and  he  escaped  without  having 
any  quarrel  with  Swift,  his  acquaintance  with  whom  had 
begun  some  time  before.  In  the  literaiy  history  of 
Addison  those  seven  years  of  official  service  are  almost  a 
blank,  till  we  approach  their  close.  He  defended  the 
Qovemment  in  an  anonymous  pamphlet  on  The  Present 
State  of  the  War;  he  united  compliments  to  the  all-powerful 
Marlborough  with  indifferent  attempts  at  lyrical  poetry  in 
his  opera  of  Boeamond;  and,  besides  furnishing  a  prologue 
to  Steele's  comedy  of  Tfie  Tender  Huehandy  he  perhaps 
gave  some  assistance  in  the  composition  of  the  play.  Irish 
administration,  however,  aUowed  it  would  seem  more 
iebure  than  might  have  been  expected.  During  the  last 
few  months  of  his  tenure  of  office  Addison  contributed 
largely  to  the  TalUr,  But  his  entrance  on  this  new  field 
does  nearly  coincide  with  the  beginning  of  a  new  section  in 
his  history. 

Even  the  cjalition-ministxy  of  Godolphin  was  too  Whig- 
gish  for  the  taste  of  Queen  Anne;  and  the  Tories,  the 
fiivourites  of  the  court,  gained,  both  in  parliamentary  power 
and  in  popularity  oat  of  doors,  by  a  combination  of  lucky 
accidents,  dexterous  management,  and  divisions  and  double- 
dealing  among  their  adversariea  The  real  faHura  of  the 
prosecution  of  Addison's  old  friend  Sacheverell,  completed 
the  ruin  of  the  Whigs;  and  in  August  Jl 7 10  an  entire 
revolution  in  the  ministry  had  been  completed.  The  Tory 
administration  which  succeeded  kept  its  place  till  the 
queen's  death  in  1714,  and  Addison  was  thus  left  to  devote 
four  of  the  best  years  of  his  life,  from  his  thirty-ninth  year 
to  his  forty-third,  to  occupations  less  lucrative  than  those  in 
which  his  time  had  recenUy  been  frittered  away,  but  much 
more  conducive  to  the  extension  of  his  own  fame,  and  to 
the  benefit  of  English  literature.  Although  our  information 
as  to  his  pecuniary  affairs  is  vexy  scanty,  we  are  entitled  to 
believe  that  he  was  now  independent  of  Hteraiy  labour.  He 
speaks,  in  an  extant  paper,  of  having  had  (but  lost)  property 
in  the  West  Indies;  and  he  is  understood  to  have  inherited 
several  thousand  pounds  from  a  younger  brother,  who  was 
governor  of  Madras.  In  1711  he  purchased,  for  £10,000, 
the  estate  of  Bilton,  near  Kugby, — ^the  place  which  after- 
wards became  the  residence  of  Mr  Apperley,  better  known 
by  his  assumed  name  of  **  Nimrod" 

During  those  four  years  he  produced  a 'few  political 
writings.  Soon  after  the  fall  of  the  ministry,  he  con- 
tributed five  numbers  to  the  Whig  Examiner,  a  paper  set 
up  in  opposition  to  the  Toiy  periodical  of  the  same  name, 
which  was  then  conducted  by  the  poet  Prior,  and  after- 
wards became  the  vehicle  of  Swift's  most  vehement  invec- 
tives against  the  party  he  had  once  belonged  ta  These  are 
certainly  the  most  ill-natured  of  Addison's  writings,  but 
they  are  neither  lively  nor  vigorous.  There  is  more  spirit 
in  his  allegorical  pamphlet^  the  Tried  and  Conviction  of 
Count  Tarif. 

But  from  the  autumn  of  1710  till  the  end  of  1714  his 
principal  employment  was  the  oomposition  of  his  celebrated 
Periodical  Essays.  The  honour  of  inventing  the  plan  of 
such  compositions,  as  well  as  that  of  first  carrying  the  idea 
into  execution,  belongs  to  Richard  Steele,  who  had  been  a 
school-fellow  of  Addison  at  the  Charter-house,  continued  to 
be  on  intimate  terms  with  him  afterwards,  and  attached 
himself  with  his  characteristic  ardour  to  the  same  political 
party.  When,  in  April  1709,  Steele  published  the  first 
number  of  the  Toiler,  Addison  was  in  Dublin,  and  knew 
nothing  of  the  design.     He  is  said  to  have  detected  his 


friend's  authorship  only  by  recognising,  u  one  of  the  early 
papers,  a  critical  remark  which  he  remem  )ered  having  him- 
self communicated  to  Steele.  He  began  to  furnish  essays 
in  a  few  weeks,  assisted  occasionally  while  he  held  office, 
and  afterwards  wrote  of tener  than  Steele  himself.  He  thus 
contributed  ia  aU,  if  his  literary  executor  selected  his  con- 
tributions correctiy,  more  than  60  of  the  271  cssajrs  which 
the  work  contains.  The  Tatler  exhibited,  in  more  wayj 
than  one,  symptoms  of  being  an  experiment.  The  pro- 
jector, imitating  the  news-sheets  in  form,  thought  it  prudent 
to  give,  in  each  number,  news  in  addition  to  the  essay;  and 
there  was  a  want,  both  of  unity  and  of  correct  finishing,  in 
tho  putting  together  of  the  literaiy  materials.  Addison '3 
contributions,  in  particular,  are  in  many  places  as  lively  as 
anything  he  ever  wrote;  and  his  style,  in  its  more  famib'ar 
moods  at  least,  had  been  fully  formed  before  he  returned 
from  the  Continent  But,  as  compared  with  his  liter  pieces, 
these  are  only  what  the  painter's  loose  studies  and  sketches 
are  to  the  landscapes  which  he  afterwards  constructs  out  of 
them.  In  his  invention  of  incidents  and  characters,  one 
thought  after  another  is  hastily  used  and  hastily  dismissed, 
as  if  he  were  putting  his  own  powers  to  the  test,  or  trying 
the  effect  of  various  kinds  of  objects  on  his  readers;  his  most 
ambitious  flights,  in  the  shape  of  allegories  and  the  like,  are 
stiff  and  inanimate;  and  his  favourite  field  of  literaiy  criti 
cism  is  touched  so  slighUy,  as  to  show  that  he  stiU  wanted 
confidence  in  the  taste  and  knowledge  of  the  public 

The  Tatler  was  dropped  at  the  beginning  of  1711,  but 
only  to  be  followed  by  the  Spectator,  which  was  begun  on 
the  1st  day  of  March,  and  appeared  every  week-day  till  the 
6th  day  of  December  1712.  It  had  then  completed  the 
655  numbers  usually  collected  in  its  first  seven  volumes. 
Addison,  now  in  London  and  unemployed,  co-operated  with 
Steele  oonstanUy  from  the  very  opening  of  the  scries;  and 
the  two,  contributing  almost  equally,  seem  together  to  have 
written  not  very  much  less  than  five  hundred  of  the  papera 
Emboldened  by  the  success  of  their  former  adventure,  they 
devoted' their  whole  space  to  the  essays.  They  relied,  with 
a  confidence  which  the  extraordinary  popularity  of  the  work 
fully  justified,  on  their  power  of  exciting  the  interest  of  a 
wide  audience  by  pictures  and  refiections  drawn  from  a 
field  which  embraced  the  whole  compass  of  ordinary  life 
and  ordinary  knowledge,  no  kind  of  practical  themes  being 
positively  excluded  except  such  as  were  political,  and  all 
literary  topics  being  held  admissible,  for  which  it  seemed 
possible  to  command  attention  from  persons  of  average 
taste  and  information.  A  seeming  unity  was  given  to  the 
undertaking,  and  curiosity  and  interest  awakened  oil  behalf 
of  the  conductors,  by  the  happy  invention  of  the  Spectator's 
Club,  in  which  Steele  is  believed  to  have  drawn  all  the 
characters.  The  figure  of  Sir  Roger  de  Coverley,  however, 
the  best  even  in  l^be  opening  group,  is  the  only  one  that 
was  afterwards  eUborately  depicted;  and  Addison  was  the 
author  of  all  the  papers  in  which  his  oddities  and  amia- 
bilities are  so  admirably  delineated.  To  him,  also,  the 
Spectator  owed  a  very  large  share  of  its  highest  excellences. 
His  were  many,  and  these  the  most  natural  and  elegant,  if 
not  the  most  original,  of  its  humorous  sketches  of  human 
character  and  social  eccentricities,  its  good-humoured  satires 
on  ridiculous  features  in  manners,  and  on  corrupt  symptoms 
in  public  taste;  these  topics,  however,  making  up  a  depart- 
ment in  which  Steele  was  fairly  on  a  level  with  his  more 
famous  coadjutor.  But  Steele  had  neither  learning,  nor 
taste,  nor  critical  acuteness  sufficient  to  qualify  him  for 
enriching  the  series  with  such  literary  disquisitions  as  those 
which  Addison  insinuated  so  often  into  the  lighter  matter 
of  his  essays,  and  of  which  he  gave  an  elaborate  spedmes 
in  his  celebrated  and  agreeable  criticism  on  Paradise  Lod, 
Still  further  beyond  the  powers  of  Steele  were  those  specu- 
lations on  the  theory  of  literature  and  of  the  processes  of 
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thoQgbt  atuJogouB  to  it,  wliich,  in  the  essayB  "  On  tlie  Fka- 
mres  of  the  Imagination/'  Addison  prosecuted,  not,  indeed, 
with  rnnch  of  philosophical  depth,  but  with  a  sagacity  and 
eomprahensiTeness  which  we  shall  nndeiralne  much  unless 
we  remember  how  little  of  philoeophy  was  to  be  found  in 
sny  critical  views  preTiously  propounded  in  England.  To 
Addison,  further^  belong  those  essays  which  (most  fre- 
qoently  introduced  in  re^^^ular  alternation  in  the  papers  of 
Satoiday)  rise  into  the  region  of  moral  and  religious  medi- 
tation, and  tread  the  eloTated  ground  with  a  step  so  grace- 
ful as  to  allure  the  reader  irreeistibly  to  follow;  sometimes, 
ss  in  the  '^  Walk  through  Weetminster  Abbey,'*  enlivening 
lolemn  thought  by  gentle  sportiveness;  sometimes  flowing 
on  with  an  uninterrupted  sedateness  of  didactic  eloquence; 
and  sometimes  shrouding  sacred  truths  in  the  veil  of  in- 
genious aUegoiy,  as  in  the  nugestio  ''Yinon  of  Mirza." 
While,  in  a  word,  the  SpeeUOcr,  if  Addison  had  not  taken 
part  in  it^  would  probably  have  been  as  lively  and  humorous 
as  it  was,  and  not  lees  popular  in  its  own  day,  it  would  have 
wanted  some  of  its  strongest  claims  on  the  respect  of  pos- 
terity, by  being  at  once  lower  in  its  moral  tone,  far  less 
abundant  in  literary  knowledge,  and  much  less  vigorous 
and  expanded  in  thinking.  &  point  of  style,  again,  the 
two  ftiends  resemble  each  other  so  closely  as  to  be  hardly 
distingoishable,  when  both  are  dealing  with  familiar  objects, 
and  writing  in  a  key  not  rising  above  that  of  conversation. 
Bat  in  the  higher  tones  of  thought  and  composition,  Addi- 
son showed  a  mastery  of  language  raising  him  very  de- 
cisively, not  above  Steele  only,  but  above  all  his  contem- 
poraries. Indeed,  it  may  safely  be  said,  that  no  one,  in 
an  J  age  of  our  literature,  has  united,  so  strikingly  as  he  did, 
the  colloqnial  5raGe  and  ease  which  mark  the  style  of  an 
aooompIiJied  gentleman,  with  the  power  of  soaring  into  a 
strain  of  expression  nobly  and  eloquently  dignified. 

On  the  cessation  of  the  SpeOcUar,  Steele  set  on  foot  the 
Guardian^  which,  started  in  March  1713,  came  to  an  end 
in  October,  with  its  175th  number.  To  this  series  Addison 
gave  53  papers,  being  a  very  frequent  writer  during  the 
latter  half  of  its  progress.  None  of  his  essays  here  aim 
8c  high  as  the  best  of  those  in  the  Spectator;  but  he  often 
exhibits  both  his  cheerful  and  well-balanced  humour,  and 
his  earnest  desire  to  inculcate  sound  principles  of  literary 
jadgment  In  the  last  six  months  of  the  year  1714,  the 
Spectator  received  its  eighth  and  last  volume;  for  which 
Steele  appears  not  to  have  written  at  all,  and  Addison  to 
haye  contributed  24  of  the  80  papers.  Most  of  these  form, 
in  the  unbroken  seriousness  both  of  their  topics  and  of 
their  manner,  a  contrast  to  the  majority  of  his  essays  in 
the  earlier  volumes;  but  several  of  them,  both  in  this  vein 
and  in  one  less  lofty,  are  among  the  best  known,  if  not  the 
finest,  of  all  his  essays.  Such  are  the  "Mountain  of 
Miseries ; "  the  antediluvian  novel  of  "  Shallum  and  Hilpa ;" 
the  "  Reflections  by  Moonlight  on  the  Divine  Perfections." 

In  April  1713  Addison  brought  on  the  stage,  very  reluc- 
tantly, as  we  are  assured,  and  can  easily  believe,  his  tragedy 
of  Cato,  Its  success  was  dazzling;  but  this  issue  was 
mainly  owing  to  the  concern  which  the  politicians  took  in 
the  exhibition.  The  Whigs  hailed  it  as  a  brilliant  mani- 
fceto  in  favour  of  constitutional  freedom.  The  Tories 
echoed  the  applause,  to  show  themselves  enemies  of  despot- 
ism, and  professed  to  find  in  Julius  Csesar  a  parallel  to  the 
fonnidable  Marlborough.  Even  with  such  extrinsic  aid^, 
and  the  advantage  derived  from  the  established  fame  of  the 
author,  CtUo  could  never  have  been  esteemed  a  good 
dramatic  work,  unless  in  an  age  in  which  dramatic  power 
and  insight  were  almost  extinct  It  is  poor  even  in  its 
poetical  elements,  and  is  redeemed  only  by  the  finely 
solemn  tone  of  its  moral  reflections,  and  the  singular  refine- 
ment and  eqnable  smoothness  of  its  diction. 

The  literary  career  of  Addison  might  almost  be  held  as 


closed  soon  after  the  death  of  Queen  Anne,  which  occurred 
in  August  1714,  when  he  had  lately  completed  his  43d 
year.  His  own  life  extended  only  five  years  longer;  and 
this  closing  portion  of  it  offers  Uttle  that  is  pleasing  or 
instructive.  We  see  him  attaining  the  summit  of  hit- 
ambition,  only  to  totter  for  a  little  and  sink  into  an  early 
grave.  We  are  reminded  of  his  more  vigorous  days  by 
nothing  but  a  few  happy  inventions  interspersed  in  political 
pamphlets,  and  the  gay  fancy  of  a  trifling  poem  on  Knel  Ws 
portrait  of  George  L 

The  lord  justices  who,  previously  chosen  secretly  by  the 
Elector  of  Hanover,  assumed  the  government  on  the  Queen's 
demise,  were,  as  a  matter  of  course,  the  leading  Whiga, 
They  appointed  Addison  to  act  as  their  secretary.  He 
next  held,  for  a  very  short  time,  his  former  office  under 
the  Irish  lord-lieutenant;  and,  early  in  1715,  he  was 
made  one  of  the  lords  of  trade.  In  the  course  of  the 
same  year  occurred  the  first  of  the  only  two  quarrels  with 
friends,  into  which  the  prudent,  good-tempered,  and  modest 
Addison  is  said  to  have  ever  been  betrayed.  His  adversary 
on  this  occasion  was  Pope,  who,  only  three  years  before, 
had  received,  with  an  appearance  of  humble  thankfulness^ 
Addison's  friendly  remarks  on  his  £uay  on  Criticiem;  but 
who,  though  still  very  young,  was  already  very  famous, 
and  beginning  to  show  incessantly  his  literary  jealousies, 
and  his  personal  and  party  hatreds.  Several  little  mis- 
understandings had  paved  the  way  for  a  breach,  when,  at 
the  same  time  with  the  first  volume  of  Pope's  Iliad,  there 
appeared  a  transhition  of  the  first  book  of  the  poem,  bear* 
ing  the  name  of  Thomas  TickelL  Tickell,  in  his  preface, 
disclaimed  all  rivalry  with  Pope,  and  declared  that  he  wished 
only  to  bespeak  favourable  attention  for  his  contemplated 
version  of  the  Odytsey,  But  the  simultaneous  publication 
was  awkward;  and  Tickell,  though  not  so  good  a  versifier 
as  Pope,  was  a  dangerous  rival,  as  being  .a  good  Greek 
schok^.  Further,  he  was  Addison's  under-eecretary  and 
confidential  friend;  and  Addison,  cautious  though  he  was, 
does  appear  to  have  said  (quite  truly)  that  Tickell's  trans- 
lation was  more'  faithful  than  the  other.  Pope's  anger 
could  not  be  restrained.  He  wrote  those  famous  lines  in 
which  he  describes  Addison  under  the  name  of  Atticus; 
and,  as  if  to  make  reconciliation  impossible,  he  not  only 
circulated  these  among  his  friends,  but  sent  a  copy  to 
AddiM>n  himself.  Afterwards,  he  went  so  far  as  to  profess 
a  belief  that  the  rival  translation  was  really  Addison's  own. 
It  is  pleasant  to  observe  that,,  after  the  insult  had  .been 
perpetrated,  Addison  was  at  Uie  pains,  in  lus  Freeholder, 
to  express  liearty  approbation  of  Uie  Iliad  of  Pope;  who, 
on  the  contrary,  after  Addison's  death,  deliberately  printed 
the  striking  but  malignant  lines  in  the  Epistle  to  Dr 
Arbuthnot  In  1715  ^ere  was  acted,  with  little  success, 
the  comedy  of  The  Drummer,  or  ike  Haunted  Hotue,  which, 
though  it  appeared  under  the  name  of  Steele,  was  certainly 
not  his,  and  was  probably  written  in  whole  or  chiefly  by 
Addison.  It  contributes  very  little  to  his  fame.  From 
September  1715  to  June  1716,  he  defended  the  Hano- 
verian succession,  and  the  proceedings  of  the  Government 
in  regard  to  the  rebellion,  in  a  paper  called  the  Freeholder, 
which  he  wrote  entirely  himself,  dropping  it  with  the  fifty- 
fifth  number.  It  is  much  better  tempered,  not  less  spirited, 
and  much  more  able  in  thinking,  than  lus  Examiner.  The 
finical  man  of  taste  does  indeed  show  himself  to  be  some- 
times weary  of  discussing  constitutional  questions;  but  he 
aims  many  enlivening  thrusts  at  weak  points  of  social  life 
and  manners;  and  the  character  of  the  Fox-hunting  Squire, 
who  is  introduced  as  the  representative  of  the  Jacobites,  is 
drawn  with  so  much  humour  and  force  that  we  regret  not 
being  allowed  to  see  more  of  him. 

In  August  1716,  when  he  had  completed  his  44th  year, 
Addison  married  Uie  Countess-Dowager  of  Warwick,  a 
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"Widow  of  fifteen  years'  standing.  She  secma  to  have  ibr- 
feited  her  jointure  by  the  marriage,  and  to  have  brought 
her  htuband  nothing  but  the  occupancy  of  Holland  HouLe 
at  Kensington.  We  know  hardly  anything  positively  in 
regard  to  the  affair,  or  as  to  the  origin  or  duration  of  his 
acquaintance  with  the  lady  or  her  family.  But  the  current 
assertion  that  the  courtship  was  a  long  one  is  very  probably 
erroneous.  There  are  better  grounds  for  believing  the 
assertion,  transmitted  from  Addison's  own  time,  that  the 
marriage  was  unhappy.  The  countess  is  said  to  have  been 
proud  as  well  as  violent,  and  to  have  supposed  that,  in  con- 
tracting the  alliance,  she  conferred  honour  instead  of  receiv- 
ing it.  To  the  uneasiness  caused  by  domestic  discomfort, 
the  most  friendly  critics  of  Addison's  character  have  attri- 
buted those  habits  of  intemperance,  which  are  said  to  have 
grown  on  him  in  his  later  years  to  such  an  extent  as  to  have 
broken  his  health  and  accelerated  his  death.  His  bio- 
grapher, Kiss  Aildn,  who  disbelieves  his  alleged  want  of 
matrimonial  quiet,  has  called  in  question,  with  much  in- 
genuity, the  whole  story  of  his  sottishness;  and  it  must  at 
any  rate  be  allowed  that  all  the  assertions  which  tend  to  fix 
such  charges  on  him  in  the  earlier  parts  of  his  life,  rest  on 
no  evidence  that  is  worthy  of  credit,  and  are  in  themselves 
highly  improbable.  Sobriety  was  not  the  virtue  of  the 
day;  and  the  constant  frequenting  of  coffee-houses,  which 
figures  so  often  in  the  Spectator  and  elsewhere,  and  which 
was  really  practised  among  literary  men  as  well  as  others, 
cannot  have  had  good  effects.  Addison,  however,  really 
appears  to  have  had  no  genuine  relish  for  this  mode  of  life; 
and  there  are  curious  notices,  especially  in  Steele's  corre- 
spondence, of  his  having  lodgings  out  of  town,  to  which  he 
retired  for  study  and  composition.  But,  whatever  the  cause 
may  have  been,  his  health  was  shattered  before  he  took  that 
which  was  the  last,  and  certainly  the  most  unwise  stop,  in 
his  ascent  to  political  power. 

For  a  considerable  time  dissensions  had  existed  in  the 
ministry;  and  these  came  to  a  crisis  in  April  1717,  when 
those  who  had  been  the  real  chiefs  passed  into  the  ranks  of 
the  opposition.  Townshend  was  dismissed,  and  Walpole 
anticipated  dismissal  by  resignation.  There  was  now 
formed,  under  the  leadership  of  General  Stanhope  and  Lord 
Sunderland,  an  administration  which,  as  resting  on  court- 
influence,  was  nicknamed  the  **  German  ministry."  Sun- 
derland, Addison's  former  superior,  became  one  of  the  two 
principal  secretaries  of  state;  and  Addison  himself  was 
appointed  as  -the  other.  His  elevation  to  such  a  post  had 
been  contemplated  on  the  accession  of  George  L,  and  pre- 
vented, we  are  told,  by  his  own  refusal;  and  it  is  asserted, 
on  the  authority  of  Pope,  that  his  acceptance  now  was 
owing  only  to  the  influeDce  of  his  wife.  Even  if  there  is 
no  ground,  as  there  probably  is  not,  for  the  allegation  of 
Addison's  inefficiency  in  the  details  of  business,  his  unfit- 
ness for  such  an  office  in  such  circumstances  was  undeni- 
able and  glaring.  It  was  impossible  that  a  Government, 
whose  secretiry  of  state  could  not  open  his  lips  in  debate, 
should  long  face  an  opposition  headed  by  Robert  Walpole. 
The  decay  of  Addison's  health,  too,  was  going  on  rapidly, 
being,  we  may  readily  conjecture,  precipitated  by  anxiety, 
if  no  worse  causes  were  at  work.  HI  health  was  the  reason 
assigned  for  retirement,  in  the  letter  of  resignation  which 
he  laid  before  the  king  in  March  1718,  eleven  months 
after  his  appointment.  He  received  a  pension  of  £1500 
a  year. 

Not  long  afterwards  the  divisions  in  the  Whig  party 
alienated  him  from  his  oldest  friend.  The  Peerage  Bill, 
introduced  in  February  1719,  was  attacked,  on  behalf  of 
the  opposition,  in  a  weekly  paper,  which  was  called  the 
FUheian,  and  written  by  Steele.  Addison  answered  it 
temperately  enough  in  the  Old  Wliig;  provocation  from 
the  PUhcian  bix)ii;,'ht  forth  angry  retort  from  the  JTAiy; 


Steele  charged  Addison  with  being  so  old  a  Whig  as  to 
have  forgotten  his  principles;  and  Addison  sneered  at  Gnib 
Street,  and  called  his  friend  "Little  Dicky." *  How  Addi- 
son felt  after  this  painful  quArrel  we  are  not  told  directly; 
but  the  Old  Whig  was  excluded  from  that  posthumous 
collection  of  Jiis  works  for  which  his  executor  lickell  had 
received  from  him  authority  and  directions.  In  that  collec- 
tion was  inserted  a  treatise  on  the  evidences  of  the  faith, 
entitled  Of  the  Christian  Religion,  Its  theological  value  is 
very  small;  but  it  is  pleasant  to  regard  it  as  the  last  effort 
of  one  who,  amidst  all  weaknesses,  was  a  man  of  real  goocl? 
ness  as  well  as  of  eminent  genius.       -  ^ 

The  disease  und^r  which  Addison  laboured  appears  to 
have  been  asthma.  It  became  more  violent  after  hu  retire- 
ment from  office,  and  was  now  accompanied  by  dropsy. 
His  deathbed  was  placid  and  resigned,  and  comforted  by 
those  religious  hopes  which  he  had  so  often  suggested  to 
others,  and  the  value  of  which  he  is  said,  in  an  anecdote 
of  doubtful  authority,  to  have  now  inculcated  in  a  parting 
interview  with  his  stepson.  He  died  at  HoUand  House  ou 
the  17th  day  of  June  1719,  six  weeks  after  having  com- 
pleted his  47th  year.  His  body,  after  lying  in  state,  was 
interred  in  the  Poets'  Comer  of  Westminster  Abbey. 

The  Biographia  Britannica  gives  an  elaborate  memoir 
of  him;  particulars  are  well  collected  in  the  article  under 
his  name  in  the  Biographical  Dictionary  of  the  Society  for 
the  Diffusion  of  Useful  Knowledge ;  and  a  good  many  new 
materials,  especially  letters,  will  bo  found  in  The  Life  of 
Joseph  Addison^  by  Lucy  Aikin,  1843.  (w.  s.) 

An  edition  of  Addison's  works,  in  four  volames  qnarto,  was  pub- 
lished by  Baskerville  at  Birminfirham  in  1761.  Dibdin  chancterisei 
this  u  a  "glorious  performance.  A  complete  edition  in  nx  volumea, 
with  notes,  by  Richard  Hurd,  appcarea  in  1811.  An  Aroericaa 
edition  (New  York,  1854),  in  six  volumes,  with  notes,  by  G.  W. 
Greene,  contains  several  pieces  collected  for  the  first  time.  An  edi- 
tion of  the  SpecUUoTf  with  valuable  notes  by  Henry  Morley,  appeaivd 
in  1871. 

ADEL  or  Souauli,  an  extensive  tract  of  countiy,  stretch- 
ing eastward  from  the  neighbourhood  of  Tajurrah  to  Capo 
Ouardafui,  between  43**  and  51**  R  long.,  with  a  breadth 
not  accurately  ascertained.  Zeila  and  Berbera  are  the 
chief  port  on  the  coast,  and  have  some  trade  with  the 
opposite  shores  of  Arabia,  exporting  spices,  ivory,  gold 
dust>  cattle,  and  horses,  and  receiving  Indian  commodities 
in  exchange.  The  country,  which  is  marshy  and  unhealthy, 
is  inhabited  by  the  Somauli,  who  are  governed  by  an  Iman, 
and  are  Mahometans. 

ADELAAH,  Cost  Siyartsev,  sumamed  the  Eagle,  a 
famous  naval  commander,  was  born  at  Brevig  in  Norway 
in  1623.  At  the  age  of  fifteen  he  became  a  cadet  in  the 
Dutch  fleet  under  Van  Tromp,  and  after  a  few  years 
entered  the  service  of  the  Venetian  Republic,  which  was 
engaged  at  the  time  in  a  war  with  Turkey.  In  1645  he 
had  risen  to  the  rank  of  captain;  and  after  sharing  in 
various  victories  as  commander  of  a  squadron,  he  achieved 
his  most  brilliant  success  at  the  Dardanelles,  on  the  13th 
May  1654,  when,  with  his  own  vessel  alone,  he  broke 
through  a  line  of  37  Turkish  ships,  sank  15  of  them,  and 
burned  others,  causing  a  loss  to  the  enemy  of  5000  men. 
The  following  day  he  entered  Tenedos,  and  compelled  the 
complete  surrender  of  the  Turks.  Ou  returning  to  Venice 
he  was  crowned  with  honours,  and  became  admirsl-lieu- 
tenant  in  16 GO.  Numerous  tempting  offers  were  made  to 
him  by  other  naval  powers,  and  in  1661  lie  left  Venice  to 
return  to  the  Netherlands.  Next  year  he  was  induced,  by 
the  offer  of  a  title  and  aif  enormous  salary,  to  acoept  the 
command  of  the  Danish  fleet  from  Frederick  III.  Under 
Christian  V.  he  took  the  command  of  the  combined  Danish 
fleets  against  Sweden,  but  died  suddenly  (5th  November 

^  On  this  point,  however,  seo  Macaulajr's  Essay  on  Ths  Lift  and 
Writings  ^f  Addison, 
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1 675}  at  Copenliagen,  before  the  expedition  set  out.  When 
in  the  Venetian  eernce,  Adelaar  was  known  hj  the  name 
of  Corzio  Suffrido  Adelborat 

ADELAIDE,  the  capital  of  the  British  colony  of  South 
Australia  and  of  the  ooiinty  of  the  same  name,  situated  on 
the  Tonrens,  seven  miles  from  Port  Adelaide,  with  which  it 
b  connected  bj  ndlway.  The  river,  which  is  spanned  at 
this  point  by  several  bridges,  divides  the  city  into  two  parts 
— ^North  Adelaide,  the  smaller  of  the  two,  but  containing 
the  chief  private  houses,  occupying  a  gentle  slope  on  the 
right  bonk;  and  South  Adelaide,  the  commercial  centre  of 
the  town,  lying  on  a  very  level  plain  on  the  left  The 
streets  of  Adelaide  are  broad,  and  regularly  laid  out 
Among  its  public  bufldings  are  the  Qovemment  offices  and 
the  governor's  house,  the  poet  office,  the  jail,  five  banks, 
tiie  railway  station,  and  a  theatre.  It  is  the  seat  of  a 
Protestant  Episcopal  and  also  of  a  Roman  Catholic  bishop, 
and  contains  places  of  worship  belonging  to  these  bodies, 
as  well  as  to  the  Presbyterians,  the  Methodists,  the  Uni- 
tarians, the  Baptists,  and  other  denominations.  Adelaide 
possesses  a  botanical  garden,  and  is  surrounded  by  ezten- 
UTe  public  grounds,  known  as  the  "  Park  Lands,"  contain- 
ing over  1900  acres.  It  is  lighted  with  gas,  and  is  sup- 
plied with  water  from  a  reservoir  some  miles  up  the  Torrens. 
The  corporation  consists  of  a  mayor  and  eight  councillors, 
two  from  each  of  the  four  wards;  and  there  are  also  two 
auditors,  a  town  derk,  and  other  officials.  The  chief 
manufactures  are  woollen,  starch,  soap,  beer,  flour,  leather, 
earthenware,  and  iron  goods.  There  is  a  good  retail  trade  in 
European  produce;  and  in  the  vicinity  are  iron  and  copper 
mines.  Adelaide  was  foimded  in  1836,  and  incorporated 
in  1842.  It  received  its  name  in  honour  of  Queen  Adelaide^ 
Population,  27,208.     Lat  34''  55'  S.,  long.  138^  38'  R 

Post  Adzlaipi  is  situated  in  a  low  nuurahy  position,  on 
a  small  inlet  of  the  Gulf  of  St  Tincent  Its  harbour  is 
lafe  and  commodious;  but  a  bar  at  the  mouth,  where  the 
depth  of  water  varies  with  the  tide  from  8  to  16  feet,  pre- 
Teots  large  vessels  from  entering.  It  is  a  free  port,  and  has 
good  wharfs  and  warehouse  accommodation.  In  1867, 
364  vessels  of  119,654  tons  arrived  at,  and  376  of  125,559 
tons  departed  from,  Port  Adelaide.  The  chief  imports 
were  drapery,  iron  goods  and  machinery,  beer,  wine,  spirits^ 
and  paper;  and  the  exports,  grain,  copper  and  lead  ores, 
wool,  tailow,  and  other  native  products.    Population,  2482. 

ADSLSBERG,  a  market  town  of  Austria,  in  the  pro^ 
rince  of  Camiola,  26  miles  SW.  of  Laibach,  and  about  the 
Kune  distance  R  of  Trieste.  About  a  mile  from  the  town 
ii  the  entrance  to  the  famous  stalactite  cavern  of  Adelsberg, 
the  hu-gest  and  most  magnificent  in  Europe.  The  cavern 
is  dirided  into  four  grottoes,  with  two  lateral  ramifications 
which  reach  to  the  distance  of  about  a  mile  and  a  half 
from  the  entrance.  The  river  Poik  enters  the  cavern  60 
feet  below  its  mouth,  and  is  heard  murmuring  in  its 
Kcesses.  In  the  Kaiser-Ferdinand  grotto,  the  third  of  the 
cHain,  a  great  ball  is  annually  held  on  Wliitmonday,  when 
the  chamber  is  brilliantly  illuminated.  The  Frana-Joseph- 
Hiiaaheth  grotto,  the  largest  of  the  four,  and  the  farthest 
from  the  entrance,  is  665  feet  in  length,  640  feet  in  breadth, 
and  more  than  100  feet  high.  Besides  the  imposing  pre 
portions  of  its  chambers,  the  cavern  is  remarkable  for  the 
▼uiegated  beauty  of  its  stalactite  formations,  some  resem- 
hlbg  transparent  drapery,  others  waterfalls,  trees,  animals, 
or  human  beings,  the  more  grotesque  being  called  by 
Tarions  fandfnl  appellationsL  ^ese  subterranean  wonders 
were  known  in  the  Middle  Ages,  but  the  cavern  remained 
nndiseovered  in  modem  times  until  1816,  and  it  is  only  in 
■till  more  recent  times  that  its  vast  extent  has  been  fully 
•Mertained  and  explored. 

ADELUKG,  Frikdkick  tok,  a  distinguished  philo- 
kgist)  nephew  of  John  Christoph  Adelung,  was  born  at 


Stettin  on  the  25th  Februaiy  1768.  After  studying  philo- 
sophy and  jurisprudence  at  Leipsio  he  accompanied  a 
family  to  Italy,  where  he  remained  for  several  years.  At 
Bome  he  obtained  access  to  the  Vatican  library,  a  privilege 
which  he  utilised  by  collating  and  editing  some  valuable 
old  German  MSS.  that  had  l^en  taken  from  Heidelberg. 
On  his  return  he  became  private  sectetary  to  Count  Pahlen, 
whom  he  accompanied  from  Riga  to  St  Petersburg.  In 
1803  he  became  instructor  to  the  younger  brothers  ol  the 
Czar,  the  arch-dukes  Nicholas  and  Michael,  and  gave  such 
satisfaction  to  the  empress-mother  that  she  entrusted  him 
with  the  care  of  her  private  library.  In  1824  he  became 
director  of  the  Oriental  Institute  in  connection  with  the 
foreign  office,  and  in  the  year  following  president  of  the 
Academy  of  Sciences.  He  died  on  the  30th  Januaiy  1843. 
Adelung's  chief  literary  works  were — a  Biography  of  Barcn 
fferberttexn  (St  Petersburg,  1817),  a  Biography  of  Baron 
de  Meyerbfrg  (1827),  a  treatise  on  the  Rdatums  belw^^  the 
Saiucril  and  ike  Ruuian  Languagee  (1815),  and  an  Eteay 
on  Sanscrit  Literature  (1830),  a  second  edition  of  which 
appeared  in  1837,  under  the  title  Biblictheea  Saneerita, 

ADELUNG,  JoBAinr  Chxistoph,  a  very  eminent  Ger- 
man grammarian,  philologist,  and  general  scholar,  was  bom 
at  Spantekow,  in  Pomerania,  on  the  8th  August  1732,  and 
educated  at  the  public  schools  of  Anclam  and  Closter- 
bergen,  and  the  university  of  Halle.  In  the  year  1759  he 
was  appointed  professor  at  the  gymnasium  Kd  Erfurt,  but 
relinquished  tlus  situation  two  years  after,  and  went  to 
reside  in  a  prfVate  capacity  at  Leipsic,  where  he  continued 
to  devote  himself  for  a  long  period  to  the  cultivation  of 
letters,  and  particularly  to  thoee  extensive  and  laborious 
philological  researchea  which  proved  so  useful  to  the 
language  and  literature,  of  his  native  country.  In  1787  he 
received  the  appointment  of  principal  librarian  to  the 
elector  of  Saxony  at  Dresden,  with  the  honorary  title  of 
Aulio  Counsellor.  Here  he  oontinued  to  reside  during  the 
remainder  of  his  life,  discharging  with  diligence  and  in- 
tegrity the  duties  of  his  situation,  and  prosecuting  his 
laborious  studies  to  the  last  with  indefatigable  industry 
and  unabated  xeal.  Possessing  a  naturally  robust  consti- 
tution, he  was  able  to  devote,  it  has  been  said,  fourteen 
hours  daily  to  literary  toil,  down  even  to  the  period  of  his 
death.  He  died  at  Dresden  on  the  10th  of  Sep^^ember 
1806.  The  life  of  a  mere  scholar  is  generally  destitute  of 
interest ;  and  that  of  Adelung,  which  was  spent  entirely 
in  literary  seclusion,  presents  no  variety  of  incident  to  the 
pen  of  the  biographer.  Of  his  private  character  and 
habits  few  memoruJs  have  been  preserved,  but  in  these 
few  he  is  represented  as  the  man  of  an  amiable  disposition. 
He  was  a  lover  of  good  cheer,  and  spared  neither  pains 
nor  expense  in  procuring  a  variety  of  foreign  wines,  of 
which  his  cellar,  which  he  facetiously  denominated  his 
Bibliotheoa  8eUctissima,iB  said  to  have  contained  no  less  than 
forty  different  kinds.  His  manners  were  easy  and  affable, 
and  the  habitual  cheerfulness  of  his  disposition  rendered 
his  society  most  acceptable  to  a  numerous  circle  of  friends.- 
The  writings  of  Addung  are  very  voluminous,  and  there 
IB  not  one  of  them,  perhaps,  which  does  not  exhibit  some 
proofs  of  the  genius,  indusl^,  and  erudition  of  the  author. 
But  although  his  pen  was  usefully  employed  upon  a 
variety  of  subjects  in  different  departments  of  literature 
and  science,  it  Ib  to  his  philological  labours  that  he  is 
principally  indebted  for  his  great  reputation ;  and  no  man 
ever  devoted  himself  with  more  seal  and  aaaiduity,  or  with 
greater  success,  to  the  improvement  of  his  native  language. 
In  a  country  subdivided  into  so  many  distinct  sovereign 
states,  possessing  no  common  politioal  centre,  and  no 
national  institution  whose  authority  could  command  de- 
ference in  matters  of  taste, — ^in  a  country  whose  indigenous 
literature  was  but  of  recent  growth,  and  where  the  dialect 
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of  the  people  was  held  in  contempt  at  the  aeyeral  courts, 
it  was  no  easy  task  for  a  single  writer  to  undertake  to  fix 
the  standard  of  a  language  which  had  branched  out  into  a 
variety  of  idioms,  depending  in  a  great  measure  upon  prin- 
ciples altogether  arbitrary.  Adelung  effected  as  mudi  in 
this  respect  as  could  well  be  accomplished  by  the  perserer- 
ing  labours  of  an  individuoL  By  means  of  his  excellent 
grammars,  dictionary^  and  rarious  works  on  Qerman  style, 
he  contributed  greaUy  towards  rectifying  the  orthography, 
refining  the  idiom,  and  fixing  the  standard  of  his  native 
tongue.^  Of  all  the  different  dialects  he  gave  a  decided 
preference  to  that  of  the  margraviate  of  Misnia,  in  Upper 
Saxony,  and  positively  rejected  everything  that  was  con- 
trary to  the  phraseology  in  use  among  the  best  society  of 
that  province,  and  in  the  writings  of  those  authors  whom 
it  had  produced.  In  adopting  this  narrow  principle  he  is 
generally  thought  to  have  been  too  fastidious.  The  dialect 
of  Misnia  was  undoubtedly  the  richest,  as  it  was  the 
earliest  cultivated  of  any  in  Germany;  but  Adelung  pro- 
bably went  too  far  in  restraining  the  language  within  the 
Jimits  of  this  single  idiom,  to  the  exclusion  of  others  from 
which  it  might  have,  and  really  has,  acquired  additional 
richness,  flexibility,  and  force.  His  Qerman  dictionary  has 
been  generally  regarded  as  superior  to  the  English  one  of 
Johnson,  and  certainly  far  surpasses  it  in  etymology.  In- 
deed, the  patient  spirit  of  investigation  which  Adelung  pos- 
sessed in  so  remarkable  a  degree,  together  with  his  intimate 
knowledge  of  the  ancient  history  and  progressive  revolutions 
of  the  different  dialects  on  which  the  modem  Qerman  is 
based,  peculiarly  qualified  him  for  the  duties  of  a  lexico- 
grapher. No  man  before  Jacob  Grimm  did  sa  much  for  the 
language  of  Germany.  Shortly  before  his  death  he  issued 
the  very  learned  work,  at  which  .ho  had  been  labouring 
quietly  for  years,  entitled  MiihridaUs ;  or,  a  General  History 
of  Language,  vnth  the  Lord's  Prayer,  as  a  specimen^  in 
nearly  five  hundred  languages  and  dialects.  The  hint  of 
this  work  appears  to  have  been  taken  from  a  publication, 
with  a  sinular  title,  published  by  the  celebrated  Co^utid 
Gesner  in  1555 ;  but  the  plan  of  Adelung  is  much  more 
extensive.  Unfortunately  he  did  not  live  to  finish  what 
he  had  undertaken.  The  first  volume,  which  contains  the 
Asiatic  languages,  was  published  immediately  after  his 
death;  the  other  three  were  issued  under  the  superin- 
tendence of  Professor  Yater  (1809-17).  Of  the  very 
numerous  works  by  Adelung,  in  addition  to  translations, 
the  following  are  of  ^eatest  importance : — 

OeaehiekU  der  SirtUigkeiten  xwiaehen  Ddnemark  und  den  Eeraogen 
von  Holstein-OoCtorp,  Fr^ikf.,  Leipaic,  1762,  4to. — Proffmatisehe 
Staalsffesehichts  Snropens  wm  dem  Abithen  JTaiwr  Karla  de$  6*^  an. 
Vols.  L-iz.  Ootha,  1762-9,  4%o,^Mineralogrxxhs  Bdudigungen. 
Volt.  L-tL  Copenhagen  and  Leipsie,  1767-71,  8to. — Olouarium 
Manuals  ad  Sertptores  meduv  st  infimes  LaiinUaiis,  ex  nuignis  OloS' 
sarxis  Caroli  du  Fresns  Domini  Dueange  §t  Carpentarii,  tn  onn- 
pendium  redaelum.  Tomi  ri  Halle,  1772-84. — Versueh  tines 
vollsULndigen  grammatiaeh-kritischen  H^Orterbuehs  der  Hoch  Ttut- 
sehen  MundaH.  1774-86,  6  yola.  4to.— £r«&«r  die  OtscKiehU  der 
TetUschen  Spraehe,  liber  Teutsche  Ifundarten  und  Teutsehe  Spraeh- 
lehre.  Lei^isic,  1781,  Sro.—Ueber  den  Urspntng  der  Spraehs  und 
den  Bau  der  WMer.  Ibid.  1781,  ^yo.^Teutscht  SprodUthre,  mm 
CMraueh  der  Schulen  in  den  KSnigl.  Preuss.  Landen.  Berlin,  1781. 
^Lehrgeb&ude  der  TetUschen  Sprachs. — Versueh  einer  Oeechiehls 
der  CuUur  des  Ifensehlichen  Geschleehts,  1782,  8to.— ^«yfrd^«  xur 
Siirgerliehen  Oesehiehte,  zur  Oeschiehts  der  Cultur,  tur  Naiur- 
fcsehiehle,  Naiurlehre^  und  dem  Feldhaue.  Leipaic,  1783,  8to. — 
ForiBetxung  und  Ergdnsungen  sm  Christ,  OoUl.  Jdehere  allgemeinem 
OeUhrten  lexico.  Leipaic,  1784,  2  vols.  4to.^U*ber  den  Teutsehen 
Slyl.  Berlin,  1785,  8  vols.  bro.^FollsUlndige  Anu^isung  sur 
Teutschen  Orlhographis.  Leipeic,  1786,  2  vols.— ^tus«^  aus  dem 
OrammaOseh-kntisehsn  WdrUrbueh  d^  Hohen  Teutsdhsn  MundarL 
Leipaie,  1798,  1  roL  ;  1795,  2  rola.  6ro.—Ifithridates,  cdsr  Allgc 
mstne  S^muhsnkunds. .  8  voIb.     Berlin,  1806-1812. 

^  The  period  in  which  High  German  ai  a  written  language  ap- 
proached nearest  perfection  li,  according  to  him,  'the  short  interral 
betWMA  1740  and  1760, 


ADEN,  a  town  and  seaport  of  Yemen  in  Arabia,  b«long> 
ing  to  Britain,  situated  on  a  peninsula  of  the  same  name, 
100  miles  east  of  the  strait  of  Bab-ol-Mandeb.  The  penin- 
sula of  Aden  consists  chiefly  of  a  mass  of  barren  and  deso- 
late volcanic  rocks,  extending  five  miles  from  east  to  west, 
and  three  from  its  northern  shore  to  Has  Sanailah  or  Cape 
Aden,  its  most  southerly  point;  it  is  connected  with  the 
mainland  by  a  neck  of  flat  sandy  ground  only  a  few  feet 
high;  and  its  greatest  elevation  is  Jebel  Shamshnn,  1776 
feet  above  the  level  of  the  sea.  The  town  is  built  ou  the 
eastern  coast,  in  what  is  probably  the  crater  of  an  extinct 
volcano,  and  is  surrounded  by  precipitous  rocks  that  fonn 
an  admirable  natural  defence.  There  are  two  harbours,  au 
outer,  facing  the  town,  protected  by  the  island  of  Sirah, 
but  now  partially  choked  with  mud;  and  an  inner,  caUed 
Aden  Badc-bay,  or,  by  the  Arabs,  Bander  Tuwayyi,  on  the 
western  side  of  the  peninsula,  which,  at  all  periods  of  the 
year,  admits  vessels  drawing  less  than  20  feet  On  the  whole, 
Aden  is  a  healthy  place,  although  it  suffers  considerably  from 
the  want  of  good  water,  and  the  heat  is  often  very  intense. 
From  its  admirable  commercial  and  military  position, 
Aden  early  became  the  chief  entrep6t  of  the  trade  between 
Europe  and  Asia.  It  was  known  to  the  Romans  as  Arabia 
Felix  and  Attance,  nnd  was  captured  by  them,  probably  in 
the  year  24  &  Q.  At  the  commencement  of  the  1 6th  centoiy 
it  fell  into  the  hands  of  the  Portuguese,  who,  however,  were 
expelled  by  the  Turks  in  1538.  In  the  following  century 
the  Turks  themselves  relinquished  their  conquests  in  Yemen, 
and  the  Sultan  of  Senna  established  a  supremacy  over  Aden, 
which  was  maintained  until  the  year  1730,  when  the  Sheik 
of  Lahej,  throwing  off  his  allegiance,  founded  a  line  of 
independent  sultans.  In  1837  a  ship  under  British  colours 
was  wrecked  near  Aden,  and  the  crew  and  passengers 
grievously  maltreated  by  the  Arabs.  An  explanation  of 
the  outrage  being  demanded  by  the  Bombay  Government, 
the  Sultan  undertook  to  make  compensation  for  the  plunder 
of  the  vessel,  and  also  agreed  to  sell  his  town  and  port  to 
the  English.  Captain  Haines  of  the  Indian  navy  was  sent 
to  complete  these  arrangements,  but  the  Sultan's  son,  who 
now  exercised  the  powers  of  government,  refused  to  fulfil 
the  promises  that  his  father  had  mada  A  combined 
naval  and  military  force  was  thereupon  despatched,  and 
the  place  was  captured  on  the  16th  January  1839.  It 
became  an  outlying  portion  of  the  Presidency  of  Bombay. 
The  withdi-awd  of  the  trade  between  Europe  and  the 
East,  caused  by  the  discovery  of  the  passage  round  the 
Cape  of  Good  Hope,  and  the  misgovemment  of  the  native 
rulers,  had  gradually  reduced  Aden  to  a  state  of  compara- 
tive insignificance;  but  about  the  time  of  its  capture  by  the 
British,  the  Red  Sea  route  to  India  was  re-opened,  and 
commerce  soon  began  to  flow  in  its  former  channel  Aden 
was  made  a  free  port,  and  was  chosen  as  one  of  the  coaling 
stations  of  the  Peninsular  and  Oriental  Steamship  Company; 
and  at  present  its  most  valuable  import  is  coal  for  the  use 
of  the  steamers.  It  has,  however,  a  considerable  trade  in 
the  products  of  Arabia— --coffee,  gum,  feathers,  dyes,  pearls, 
and  ivory;  and.  in  return  receives  silk  and  cotton  goods, 
grain,  and  provisiona  In  1871-72  the  value  of  its  im- 
ports was  £1,404,169;  and  of  iU  exports,  £885,919.  In 
the  same  year  535  steamers  (643,982  tons),  94  sailing 
vessels  (90,516  tons),  and  898  native  craft  visited  the  port 
The  town  has  been  fortified  and  garrisoned  by  the  British; 
and  its  magnificent  water-tanks,  which  had  been  permitted 
to  fall  into  ruins,  have  been  partially  restored.  It  contains 
nearly  30,000  inhabitants,  as  compared  with  less  than 
1000  in  1839.     Lat  12**  46'  N. ;  long.  45'  10'  E. 

ADERNO,  a  city  of  Sicily,  in  the  province  of  Catania^ 
near  the  foot  of  Mount  Etna,  17  miles  N.W.  of  Catania. 
It  is  built  on  the  site  of  the  ancient  Adranum,  portions  of 
the  massive  walls  of  which  are  still  visible,  and  numaroos 
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Roman  sepnlcHres  haye  been  found  in  the  vicioitj.  The 
modem  city  has  a  dean  TEtppearance,  but  the  situation  is 
imhealthy.  It  is  remarkable  for  the  number  of  its  con> 
vents  and  nunneries,  and  has  seyeral  churches,  the  chief  of 
which  is  supported  by  beautiful  pillars  of  polished  lava. 
On  the  riyer  Simeto,  near  the  town,  there  is  a  series  of 
beautiful  cascades.     Population,  12,999. 

ADERSBACH  ROCKS,  a  remarkable  group  of  isolated 
columnar  rocks  in  a  valley  of  the  Riesongebirge,  on  the 
frontier  of  Bohemia  and  Prussian  Silesia,  9  miles  W.N.  W.  of 
Braunau.  The  mountain,  for  several  miles,  appears  divided 
into  detached  masses  by  perpendicular  gaps,  varying  in 
depth  from  600  to  1200  feet.  These  masses  are  frorn^  a 
few  feet  to  several  hundred  yards  in  diameter.  The  part 
called  the  labyrinth  consists  of  smaller  masses  of  columnar 
form,  confusedly  piled  on  one  another,  and  rising  to  heights 
of  from  100  to  200  feet.  From  their  fantastic  shapes  the 
rocks  have  received  various  fanciful  appellations.  Some 
geologists  have  supposed  that  their  remarkable  structure  is 
the  Insult  of  subterranean  commotion;  but  the  generally- 
received  opinion  is,  that  the  whole  area  had  once  been  a 
tabular  mass  of  sandstone  of  unequal  hardness,  and  that 
the  soft  parts,  which  formed  perpendicular  seams,  have 
been  worn  away  by  water  and  atmospheric  changes,  leaving 
the  harder  portions  in  their  natural  position.  The  recesses 
of  this  wild  region  frequently  affo>tled  a  place  of  refuge  to 
the  distressed  inhabitants  of  the  district  during  the  Thirty 
Years'  War. 

ADHESION*,  a  term  used  to  denote  the  physical  force 
ia  virtue  of  which  one  body  or  substance  remains  attached 
to  the  surface  of  another^with  which  it  has  been  brought 
into  contact.  It  is  to  be  distinguished  from  cohetionf 
which  is  the  mutual  attraction  that  the  particles  of  the  same 
body  exert  on  each  other;  and  it  differs  from  chemical 
attradion  or  affinity,  since  the  properties  of  the  substances 
it  affects  remain  unchanged  after  it  takes  place.  It  is  a 
force  that  the  molecules  of  the  adhering  bodies  exert  on 
each  other,  and  must  not  be  confounded  with  a  contact 
which  is  due  to  mere  mechanical  pressure,  such  as  that 
which  a  piece  of  caoutchouc  tubing  exerts  by  its  elasticity 
on  a  body  that  distends  it  A  very  familiar  instance  of 
adhesion  occurs  in  the  wetting  of  solid  bodies.  It  often, 
indeed  generally,  happens  that,  when  a  solid  and  a  liquid 
touch  each  other,  a  film  of  the  latter  adheres  to  the 
former,  and  neither  faUs  nor  can  be  shaken  off.  This 
vises  from  the  adhesion  of  the  liquid  to  the  solid  being  a 
stronger  force  than  the  cohesion  of  the  particles  of  the 
liquid.  It  is  also  stronger  than  the  force  of  gravitation; 
and  the  liquid  can  only  be  removed  by  being  forcibly 
nibbed  off,  or  by  the  process  of  evaporation.  The  force  of 
adhesion  may  be  determined  by  poising  a  plate  of  metal 
on  a  balance,  and  afterwards  ascertaining  what  additional 
force  will  be  required  to  detach  it  from  the  surface  of  a 
hqoid.  But  this  can  only  be  done  in  the  few  cases  in 
which  the  liquid  does  not  wet  the  solid  (otherwise  the 
measurement  would  be  that  of  the  cohesive  force  of  the 
liqm'd),  and  does  not  act  on  it  chemically.  The  phenomena 
of  Cafillabt  ATTRAcnoir  (q.v.)  depend  on  adhesion, 
^^nnetimes,  when  a  solid  and  a  liquid  are  brought  into 
tontaet,  the  adhesive  force  overcomes  the  cohesion  of  the 
particles  of  the  solid,  so  that  it  loses  its  solid  form,  and  is 
dissolved  or  held  ip  solution.  Solid  bodies,  too,  as  well  as 
Hquids,  adhere  to  solids.  Smooth  surfaces  (of  lead,  for 
instance,  or  of  dissimilar  metals)  will  adhere;  and  if  two 
plates  of  polished  glass  be  laid  together,  it  will  scarcely  be 
possible  to  separate  them  without  breaking  them.  If  the 
solids  are  pressed  together,  the  adhesive  force  is  generally 
greater;  but  it  has  been  shown  to  be  dependent  to  a  very 
•light  extent  only  on  the  pressure  of  the  atmosphere.  To 
t  looser  kind  ci  adhesion,  whereby  one  body  is  prevented 


from  moving  smoothly  on  the  surface  of  another,  we  giv« 
the  name  of  /ridion.  The  force  of  this  increases  with 
pressure,  which  may  be  the  effect  of  gravitation  or  the 
result  of  mechanical  appliances.  If  it  be  desired  that 
solids  should  adhere  permanently,  this  is  commonly  effected 
by  the  intervention  of  other  substances — the  cements, 
mortars,  and  solders — in  a  liquid  or  Tiscid  state,  whidi, 
when  they  "set"  or  become  solid,  adhere  closely  to  the 
bodies  united  by  means  of  them.  The  principle  of  the 
processes  of  plating,  gilding,  &c,  is  similar  to  this.  The 
adhesive  force  of  cements,  dec.,  is  sometimes  very  great  The 
common  experiment  of  splitting  a  thin  sheet  of  paper  into 
two  is  an  illustration  of  it  The  paper  is  pasted  carefully 
between  two  pieces  of  cloth,  which  are  pulled  asunder 
aftnr  the  paste  has  dried.  The  adhesion  of  the  paste  to 
the  paper  and  to  the  doth  is  so  strong  that  the  paper  is 
thus  separated  into  two  sheets,  which  can  easily  be  de- 
tached from  the  doth  by  wetting  it  Again,  air  and  other 
gases  adhere  to  solids.  A  diy  needle,  placed  carefully  on 
tiie  surface  of  still  water,  wiU  float,  resting  on  a  cushion 
of  air;  and  when  thermometers  are  filled  with  mercury, 
the  liquid  has  to  be  boiled  in  them  to  expel  the  air  that 
adheres  to  the  glass. 

ADIAPHORISTS  (dSia<^opos,  indiferent),  a  name  ap- 
plied to  Melancthon  and  his  supporters  in  a  controversy 
which  arose  out  of  the  so-called  Leipsic  Interim  (1548), 
and  raged  until  1555.  In  1547  Charles  V.  had  drawn  up 
the  Augsburg  Interim,  with  a  view  to  provide  for  the  tem- 
porary government  of  the  Church  untQ  a  general  council 
could  be  called.  This  gave  great  dissatisfaction  both  ta 
the  more  advanced  and  to  the  more  moderate  reformers; 
and  the  object  of  Melancthon's  Leipsic  Interim  was  to 
reconcile  all  parties,  if  possible,  by  declaring  that  certain 
rites  and  observances  of  the  Roman  Catholic  Church  and 
the  jurisdiction  of  the  Roman  Catholic  bishops  being 
adiaphora  (things  indifferent),  might  be  lawfully  recognised. 
On  the  other  hand,  the  Catholics  were  required  to  accept 
the  Protestant  formula  of  the  doctrine  of  justification, 
leaving  out  the  words  tdafide^  which,  it  was  said,  might 
belong  to  the  adiaphora.  In  the  controversy  that  fol- 
lowed, Melancthon's  chief  opponent  was  his  former  col- 
league, Matth.  Fladus,  on  whose  removal  from  Wittenbuig 
to  Magdeburg  the  latter  place  became  the  head-quarters  of 
the  extreme  Lutherans. 

ADIQE  (Qerman,  Etaeh),  the  ancient  Athesiif  a  large 
river  of  Italy,  formed  by  several  rivulets  which  rise  in  the 
Rhntian  Alps,  and  unite  near  Qlarus.  After  flowing 
eastward  to  the  neighbourhood  of  Botcen,  it  recdves  the 
Eisach,  and  becomes  navigable.  It  then  turns  to  the 
south,  and  leaving  the  Tyrol,  enters  Lombardy  13  miles  S. 
of  Roveredo.  After  traversing  Northern  Italy  in  a  course 
first  southerly,  but  then  easterly,  it  falls  into  the  Adriatic 
at  Porto-Fossone,  a  few  nules  N.  of  the  Po.  The  most 
considerable  towns  on  its  banks  are  Trent  and  Roveredo 
in  the  Tyrol,  and  Verona  and  Legnago  in  Italy.  It  is 
navigable  from  the  heart  of  the  Tyrol  to  the  sea,  and  has  in 
Lombardy  a  breadth  of  200  yards  and  a  depth  of  from  10 
to  16  feet,  but  the  strength  of  the  current  renders  its  navi- 
gation very  difficult,  and  lessens  its  value  as  a  means  of 
transit  between  Germany  and  Northern  Italy.  The  Adige 
has  a  course  of  about  220  miles. 

ADIPOCERE  (from  adepty  fat,  and  eera,  wax),  a  sub- 
stance into  which  animal  matter  is  sometimes  converted, 
deriving  its  name  from  the  resemblance  it  bears  to  both  fat 
and  wax.  When  the  Cemetery  of  the  Innocents  at  Paris 
was  removed  in  1786-87,  great  masses  of  this  substance 
were  found  where  the  boffins  containing  the  dead  bodies 
had  been  placed  very  dosely  together.  At  the  bottom  of 
the  coffin,  in  these  cases,  there  appeared,  loosdy  envdoped 
in  linen,  a  ahapdess  mass,  of  a  dingy  white  oolcmr, 
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flattened  as  thouga  it  bad  undergone  };reat  pressure.  The 
whole  body  had  been  conyerted  into  this  fatty  matter, 
except  the  bones,  which  remained,  but  were  extremely 
brittle.  Fourcroy,  who  had  observed  the  substance 
before,  and  had  given  it  the  name  of  adipocero,  read  a 
paper  on  the  subject  before  the  Academy  of  Sciences  in 
1789.1  Chemically,  adipocere  is  found  to  consist  principally 
of  margarate  of  ammonia.  A  similar  substance,  found  in 
peat,  is  known  as  hog-butter, 

ADIPOSE  {adept,  fat),  a  term  in  Anatomy, '  signifying 
fatty;  as  adipose  tissue,  adipose  cell,  &c. 

ADIRONDACK  MOUNTAINS,  a  group  of  mountains 
in  the  N.  of  the  state  of  New  York,  North  America,  lying 
between  Lakes  Champlain  and  Ontario.  They  rise  from 
an  extensive  plateau  about  2000  feet  above  the  level  of  the 
sea,  and  are  chiefly  of  granite  formation.  Mount  Marcy, 
the  highest  summit,  haa  an  altitude  of  5337  feet^  and 
ethers  of  the  group  are  from  4000  to  5000  feet  high.  The  two 
principal  streams  which  take  their  rise  in  this  region — the 
Hudson  flowing  south,  and  the  Richelieu  flowing  northwards 
from  Lake  Champlain — afford  abundant  means  of  convey- 
ing from  the  mountains  the  valuable  timber,  chiefly  pine, 
with  which  they  are  covered.  Extensive  deposits  of  mag- 
netic iron  ore,  of  great  value,  have  been  discovered ;  and  a 
village,  called  Adirondack,  has  recently  sprung  up,  where 
smelting  is  extensively  prosecuted.  Emerson,  in  his  poem 
Adirondacks,  has  fanuliarised  the  literary  world  with  the 
scenery  of  these  mountains. 

ADIT  (from  adire,  to  go  to),  a  passage  or  door.  The 
doors  of  porticoes  in  ancient  theatres  were  called  adits.  In 
mines  the  name  is  given  to  a  gallery  or  passage,  nearly  hori- 
zontal, bywhich  water  is  carried  off.  Ores  also  are  sometimes 
removed  by  the  adit  ^  Some  works  of  this  kind  are  of 
great  magnitude.  The  great  Cornish  adit  at  Gwennap, 
near  Falmouth,  extends,  with  its  branches,  to  from  30  to 
40  miles  in  length,  and  drains  a  tract  of  5500  acres. 

ADJUDICATION,  in  Scottish  Law,  the  name  of  that 
action  by  which  a  creditor  attaches  the  heritable,  i,e.,  the 
real,  estate  of  his  debtor,  or  his  debtor's  heir,  in  order  to 
appropriate  it  to  himself  either  in  payment  or  security  of 
his  debt  The  term  is  also  applied  to  a  proceeding  of  the 
same  nature  by  which  the  holder  of  an  heritable  right, 
labouring  under  any  defect  in  point  of^  form,  gets  that 
defect  supplied  by  decree  of  a  court 

Adjxtdication  in  Bankruptcy,  in  EtiglUh  Law,  is  equi- 
valent to  the  Scotch  award  pf  sequestration. 

ADJUSTMENT,  in  Commerce,  the  settlement  of  a  loss 
incurred  at  sea  on  insured  goods.  If  the  policy  be  what  is 
called  an  open  one,  and  the  loss  of  the  goods  be  total,  the 
insurer  must  pay  for  them  at  the  value  of  prime  cos^ 
which  includes  not  only  the  invoice  price  of  the  goods,  but 
all  duties  paid,  the  premium  of  insurance,  and  all  expenses 
incurred  on  them  when  put  on  board.  H  the  policy  be  a 
valued  one,  and  a  total  loss  be  incurred,  then  they  are 
settled  for  at  the  valuation  fixed  at  the  time  of  the  insur- 
ance, unless  the  insurers  can  prove  that  the  insured  had 
not  a  real  interest  in  the  goods,  or  that  they  were  over- 
valued. In  case  of  a  partial  loss,  the  value  of  the  goods 
must  be  proved.     (See  Amould  On  Marine  Ineuranee,) 

ADJUTAQE,  a  short  tube  or  nozzle,  inserted  in  an 
orifice,  by  means  of  which  liquids  flow  from  a  vessel  more 
freely. 

ADJUTANT,  a  military  officer  whose  duty  it  is  to  assist 
the  commanding  officer  of  a  regiment  or  battalion.  Every 
battalion  of  infantry,  regiment  of  cavalry,  and  brigade  of 
artillery,  has  an  adjutant,  who  keeps  the  regimental  books, 
records,  and  correspondence;  acts  as  the  commanding 
officef's  representative  in  matters  of  regimental  detail; 
superintends  the  drill  of  recruits;  keeps  the  roster  (ie., 
register  of  order  of  service)  for  all  duties;  details  the  guairds^ 


piquets,  detachments,  ke.,  that  are  furnished  by  the  rc*;i- 
ment;  and  is  responsible  for  the  receipt  of  the  daily -divi- 
sional or  brigade  order  from  the  superior  staff-officer,  and 
the  preparation  and  issue  of  regimental  orders.  The  Adju- 
tant-General is  the  staff-officer  specially  charged  with  all 
matters  relating  to  the  discipline  and  drill  of  the  army. 

ADJUTANT,  the  Ciconia  Arga^a,  or  LeploptUos  ArgoXa, 
a  species  of  stork  found  in  tropical  India.  It  is  of  great 
size,  sometimes  six  or  even  seven  feet  in  height,  ho  body  and 
legs  bearing  nearly  the  same  proportion  as  in  the  common 
stork.  The  bill  is  long  and  large;  while  the  head,  neck, 
and  pouch  are  bare,  or  covered  only  with  a  few  scattered 
hairs.  At  the  back 
of  its  neck  there  is 
a  second  pouch-like 
appendage,  which 
the  bird  inflates 
during  flight  The 
general  colour  of  the 
body  is  an  i.shcn 
gray  above  and  white 
below.  The  adjutant 
is  extremely  vora- 
cious, and,  feeding 
on  offal,  reptiles,  and 
other  vermin,  acts 
the  part  of  a  scaven- 
ger. It  is  often  to 
be  seen  in  camps 
and  parade-grounds; 
hence  its  name.  A 
similar  bird,  which, 
however,  has  been 
differentiated  as 
Ciconia  MarahoUf  occurs  in  different  parts  of  Africa — 
Marabou  being  the  native  Senegal  namei  The  brilliant 
white  marabou  feath'^rs  of  commerce  are  the  under  feathers 
of  the  tail  and  wings  of  both  r<pecies,  but  those  of  the  C. 
Argala  are  the  most  valuable. 

ADJYOURH,  a  town  and  fort  of  India,  in  the  presi- 
dency of  Bengal,  130  miles' S.W.  of  Allahabad.  The  foit 
is  situated  on  a  very  steep  hill,  more  than  800  feet  above 
the  town;  and  contains  the  ruins  of  temples  adorned  with 
elaborately-carved  sculptures.  It  was  captured  by  the 
British  in  1809.  The  town  is  c.  neatly-built  ph^j,  bat 
subject  to  malaria.     Population,  5000. 

ADMINISTRATOR,  in  £t^lish  Law,  he  lo  whom  the 
ordinary  or  judge  of  the  ecclesiastical  court,  now  the  Court 
of  Probate,  acting  in  the  queen's  name,  commits  the 
administration  of  the  goods  of  a  person  deceased,  in  default 
of  an  executor.  The  origin  of  administrators  is  derived 
from  the  civU  law.  Their  establishment  in  England  is 
owing  to  a  statute  made  in  the  31st  year  of  Edward  IH 
Till  Uien  no  office  of  this  kind  was  known  besides  that  of 
executor;  in  default  of  whom,  the  ordinary  had  the  dis- 
posal of  goods  of  persons  intestate,  &c. 

ADxnnBTBATOB,  in  Scattiah  Law,  a  person  legally  em- 
powered to  act  for  another  whom  the  law  presumes  incap- 
able of  acting  for  himself,  as  a  father  for  a  pupil  child. 

ADMIRAL,  a  great  officer  or  magistrate,  who  has  the 
government  of  a  navy  and  the  hearing  of  all  maritime 
causes. 

There  can  be  littie  doubt  of  the  Asiatic  origin  of  the 
name  given  to  this  officer,  which  does  not  appear  to  have 
been  known  in  the  languages  of  Europe  b^ore  the  time 
of  the  Holy  Wan.  Amir,  in  Arabic,  is  a  chief  or  com- 
mander of  forces ;  it  is  the  same  word  as  the  ameer  of  the 
peninsula  of  India  (as  ameer  al  omrah,  the  chief  of  lords 
or  princes),  and  the  emir  of  the  Turks  or  Sancens^  who 
had  and  stiU  have  their  emir  or  ameer^l  dttreea,  C(ll^3llalld9r 
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of  tlie  Bea,  amir^l  osier  dureca,  commander  of  the  nayal 
annament  Tho  incorporation  of  the  article  with  the  noun 
appears,  we  believe,  for  the  first  time  in  the  Annals  of 
Eutychius,  patriarch  of  Alexandria,  in  the  10th  century, 
who  calls  the  Caliph  Omar  Amirol  fntintimm,  Le.,  Im- 
perator  fldelivm.  Spelman  aaj's,  *'In  regno  Saracenomm 
quatuor  prstores  statnit,  qui  admiralli  vocabantur."  The 
d  iz  evidently  superfluous,  and  is  omitted  by  the  French, 
who  aay  AmiraL  The  Spanish  write  AlmiranU;  the 
Portogueee  the  same.  Milton  would  seem  to  have  been 
aware  of  the  origin  of  the  word  when  he  speaks  of  **  the 
mast  of  some  great  ammiraJ."  It  is  obvious,  then,  that 
the  snpposed  derivations  of  oXfivpos  from  the  Greek,  aum£r 
from  the  French,  and  aet^  m^real  from  the  Saxon,  are 
fandfal  and  unauthorised  etymologiea. 

Anciently  there  were  three  or  four  admirals  appointed 
for  the  English  seas,  all  of  them  holding  the  office  durante 
heneplactto,  and  each  of  them  having  particular  limits 
under  his  charge  atld  government,  as  admiral  of  the  fleet 
of  ships  from  Uie  mouth  of  the  Thames,  northward,  south- 
ward, or  westward.  Besides  these,  there  were  admirals 
of  the  Cinque  Ports.  We  sometimes  find  that  one  person 
had  been  admiral  of  all  the  fleets — Sir  John  de  Beau- 
champ,  34  £dw.  IIL,  being  the  first  who  held  the  post^ 
but  the  title  of  AdmircUis  Anglics  does  not  occur  till  the 
reign  of  Henry  lY.,  when  the  king^s  half-brother,  Sir 
Thomas  Beaufort  (created  Earl  of  Dorset  5th  July  1411), 
a  natural  son  of  John  of  Gaunt,  was  made  admiral  of  the 
fleet  for  life,  and  admiral  of  England,  Ireland,  and  Aqui- 
taine  for  life.  It  may  be  observed  that  there  was  a  title 
above  that  of  admiral  of  England,  which  was  locum  tenent 
regie  euper  mare,  the  king's  lieutenant-general  of  the  sea. 
This  title  is  first  mentioned  in  the  reign  of  Richard  II. 
Before  the  use  of  the  word  admiral  was  known,  the  title  of 
eueloe  marie  was  made  use  of. 

Of  the  rank  of  admiral  there  are  three  degrees — adnural, 
vicMidmiral,  rear-admiral.  Each  of  these  degrees  formerly 
comprised  three  grades,  distinguished  by  red,  white,  and 
blue  flags — ^the  red  being  the  highest  degree  in  each  rank 
of  admiral,  Tice-admiral,  and  rear-admiral 

It  may  be  remarked  that  for  nearly  a  century  there  was 
no  admiral  of  the  red  squadron.  According  to  a  vulgar 
error,  that  flag  had  been  taken  from  us  by  the  Dutch  in  one 
of  those  arduous  struggles  for  naval  superiority  which  that 
nation  was  once  able  to  maintain  against  the  naval  power  of 
England.  But  the  fact  is,  the  red  flag  was  laid  aside  on 
the  union  of  the  two  crowns  of  England  and  Scotland,  when 
the  union  flag  was  adopted  in  its  place,  and  was  usually 
hoisted  by  the  admiral  commanding  in  chief.  The  red  flag 
was  revived  on  the  occasion  of  the  promotion  of  naval  officers 
in  November  1 805,  in  consequence  of  the  memorable  vic- 
tory off  Trafalgar.  The  thi^  degrees  of  red,  white,  and 
blue  flag-officers  were  abolished  by  order  in  council  on  5th 
August  1864,  and  the  white  ensign  was  thenceforward 
adopted  as  the  sola  flag  for  the  ships  of  the  royal  navy 
proper.  Captains  are  now  promoted  to  be  rear^dmirala, 
rear-admirals  to  be  vice-adnurals,  and  vice-admirals  to  be 
admiraLs  eimplieiier — the  numbers  of  each  rank  being 
regulated  by  orders  in  council  passed  on  and  subsequently 
to  22d  February  1870.  (See  Navy.)  For  biographical 
information,  see  Campbell's  Livee  of  the  Britieh  Admirale, 
8  volsL  8vo,  1817;  CByme's  If'aval  Biographical  JHo- 
tionarp,  8vo,  1849. 

AniTTRAi.  Of  THX  Fleet  is  a  mere  honorary  distinction, 
which  gives  no  command,  but  merely  an  increase  of  half -pay, 
his  being  £3, 7s.  a-day,  and  that  of  an  admiral  X2, 2s.  The 
title  has  been  sometimes  conferred  on  the  senior  admiral 
on  the  list  of  naval  officers,  and  was  a  short  time  held  by 
the  Duke  of  Chirence,  afterwards  William  lY.  In  1851 
were  appointed,  fpr  the  firat  time,  two  admirals  of  the  fleet, 


Sir  Thomas  Byam  Martin,  O.C.E,  and  Sir  George  Cock- 
bum,  G.C.B.,  the  last  having  been  appointed  for  his  long 
and  highly-distinguished  services.  The  number  of  admirals 
of  the  fleet  now  (1874)  authorised  to  be  borne  is  three.  If 
the  admiral  of  the  fleet  should  happen  to  serve  afloat,  he  is 
authorised  to  carry  the  union  flag  at  the  main-top-gallant< 
mast  head,  which  was  the  case  when  the  Duke  of  Qarence 
escorted  Louis  XVIII.  across  the  Channel  to  take  posses- 
sion of  the  throne  of  France. 

The  comparative  rank  of  flag-officers  and  officers  in  tho 
army  has  been  settled  as  follows  by  his  Majesty's  order  in 
council,  in  the  reign  of  George  IV : — 

The  admiral  and  commander-in-chief  of  the  fleet  has  the 
rank  of  a  field-marshal  in  the  army ;  admirals  with  flags  at 
the  main  take  rank  with  generab  of  horse  and  foot;  vice- 
admirals  with  lieutenant-generals;  rear-admirals  with  nu^or- 
generals;  commodores  of  the  first  and  second  class  with 
bj^oad  pendants  with  brigadier-generala 

On  the  active  list  of  admirals  there  were  in  1873  three 
admirals  of  the  fieet,  thirteen  admirals,  fifteen  vice-admirals, 
and  twenty-five  rear-admirals. 

In  addition  to  these,  there  were  on  the  reserved  list  forty 
admirals  and  thirty-four  vice-admirals;  on  the  retired  list 
forty-three  admirals,  fifty-five  vice-admirals,  and  sixty-two 
rear-admirala  As  to  the  numbers  to  be  borne  permanently 
on  these  lists,  and  the  regulations  according  to  which 
admirals  are  retired  and  reserved,  under  Mr  Childers'  retire- 
ment scheme,  see  Navy. 

Apmtbai*  (the  Lord  High)  of  ENOLAin),  an  ancient 
officer  of  high  rank  in  the  state,  who  not  only  is  vested 
with  the  government  of  the  navy,  but  who,  long  before  any 
regular  navy  existed  in  England,  presided  over  a  sovereign 
court,  with  authority  to  hear  and  determine  all  causes 
relating  to  the  sea,  and  to  take  cognizance  of  all  offences 
committed  thereoa 

The  period  about  which  this  offiotf  first  makes  his  sppearaQoe  in 
tile  govemments  of  European  nations  corroborates  the  sappoaition 
of  the  office  having  been  adopted  in  imitation  of  the  Mediterranean 
powen  at  the  return  of  the  Christian  heroes  from  the  Holy  Wars. 
According  to  Moreri,  Florent  de  Yarenne,  in  the  year  1270,  was  the 
first  admiral  known  in  France ;  but  by  the  most  approved  writers 
of  that  nation  the  title  was  unknown  till,  in  1284,  Enguerand  de 
Ck»ussy  was  constituted  sdmiraL  The  first  admiral  by  name  that 
we  know  of  in  England  was  W.  de  Leyboume,  who  was  appointed 
to  that  office  by  Edward  L  in  the  year  1286,  under  the  title  of 
Admwal  de  la  met  du  Roy  d^AngleUrrt.  Mariapa,  in  his  SiMorjf 
of  Spain,  says  that  Don  Bancho,  having  resolved  to  make  war  on 
the  barbarians  (Moots),  prepared  a  great  fleet ;  and  as  the  Genoese 
were  at  that  time  very  powerM  by  sea,  and  experienced  and  dez- 
terons  sailors,  he  sent  to  Genoa  to  invite,  with  great  offers,  Benito 
Zachariaa  into  his  service ;  that  he  accepted  those  offers,  and  brought 
with  him  twelve  ships;  that  the  king  named  him  his  adnural 
{almiranU),  and  oonlerred  on  him  the  office  for  a  limited  time. 
This  happened  in  the  vear  1284.  Several  Portuguese  authors  ob- 
serve that  their  office  of  almiranis  was  derived  from  the  Genoese^ 
who  had  it  from  the  Sicilians,  and  these  from  the  Saracens ;  and  it 
appears  from  Souza's  ffietoria  OeneeUogiea  da  Caaa  Seal,  that  in 
1822  Micer  Manuel  Picagow  was  invited  from  Genoa  into  Portugal, 
and  appointed  to  Uie  office  of  eJmiraeUe,  with  a  salary  of  SOOO  pounds 
(^ieras)  a  year,  and  certain  lands,  ftc,  on  condition  that  he  should 
fornish  on  his  part  twenty  men  of  Genoa,  all  experienced  in  sea 
affairs,  and  qualified  to  be  alcaidie  (captains)  and  amnsee  (masters) 
of  ships :  all  of  which  terms,  alnUrarUe,  alcaidi,  and  arraie,  are 
obviously  of  Arabic  derivation. 

Edward  I.,  who  began  his  reign  in  1272,  went  to  the  Holy  Land, 
and  visited  Sicily  on  nis  return.  He  must  therefore  have  had  an 
opportunity  of  informing  himself  concerning  the  military  and  naval 
science  of  the  various  countries  bordering  on  the  Mediterranean — an 
opportunity  which  so  able  and  warlike  a  prinoe  would  not  negleot, 
but  whether  the  tiUe  and  office  of  admiral  existed  in  En^and  befol* 
his  time,  ss  some  are  inclined  to  think,  or  whether  W.  de  Lev- 
bourne  was  first  created  to  that  office  in  1286,  as  before  mentioned, 
we  believe  there  is  no  authentic  record  to  enable  us  to  decide.  Sup* 
posing  him,  however,  to  be  the  first,  Edward  may  either  have 
adopted  the  office  and  title  from  the  Genoese,  or  the  SidliaBS,  or 
the  Spaniards,  or  the  French ;  or  even'  had  it  directly  firam  the 
Saracens,  against  whom  he  had  foughti  and  with  whom  ha  had 
afterwards  much  amicable  intercourse.    It  would  i *• 
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that  t!k«  ofBco  was  in  Kdwtrd  a  time  to  somo  extent  honorary ;  for 
that  monarch,  in  1307,  orders  the  lord  mayor  of  London,  at  his 
peril  and  without  delay,  to  pronda  a  good  snip,  well  equippod.  to 
carry  his  payilions  and  tents ;  and  in  the  same  ^car  another  order 
is  addressed  to  the  Viefeome$  KaiUim  to  provide  for  immediate 
passage  across  t)ie  seas  M  §t  tales  ponU$  et  claitu^  as  the  constable 
of  Dorer  CasUo  should  demand,  without  one  word  being  mentioned 
of  the  admiraL  (Rymcr,  vol.  iii.  p.  32.)  It  is  to  bo  observed,  how> 
ever,  that  at  this  time  the  rojal  fleets  wore  made  up  of  royal  and 
private  ships,  and  that  the  admiral  would  not  be  charged  with  the 
transport  of  such  things  as  those  mentioned  unless  the  fleet  was 
intended  to  co-opcrato  with  the  land  forces. 

From  the  84th  Edward  II.  we  have  a  regular  and  uninterrupted 
succession  of  admirals.  In  that  year  Edward  Charles  was  appointed 
admira*  of  the  north,  from  the  mouth  of  the  river  Thames  north- 
ward,  and  Oervase  AUard  admiral  of  the 'west,  from  the  mouth  of 
the  Thames  westward ;  and  these  two  admirals  of  the  north  and  the 
west  were  continued  down  to  the  84th  Edward  III.,  when  Sir  John 
de  Beauchamp,  lord  warden  of  the  Cinque  Ports,  constable  of  the 
Tower  of  London  and  of  the  Castle  of  Dover,  was  constituted  High 
Admiral  hf  England.  Nine  years  afterwards  the  office  was  again 
divided  into  north  and  west,  and  so  continued  until  ths  10th  Richard 
II.,  when  Richard,  son  of  Alain,  Earl  of  Arundel,  was  appointed 
Admiral  of  England.  Two  years  after  this  it  was  sgsin  divided  as 
befoie;  and  in  the  16th  year  of  the  same  reign,  Edward,  Earl  of 
Rutland  and  Cork,  afterwards  Duke  of  Albemarle,  was  constituted 
Sigh  Admiral  o/ths  North  and  Wtst;  and  after  him  the  Marquis 
of  Dorset  and  Earl  of  Somerset,  son  of  John  of  Gaunt,  Duke  of 
Lancaster.  Percy,  Earl  of  Winchester,  next  succeeded  to  the  same 
title,  which  onoe  more  was  dropped  in  the  2d  of  Henry  lY.,  and 
divided  as  before.  Sir  Thomas  Beaufort  was  twios  apoointeid  by 
Heniy  lY.  admiral  of  England ;  and  on  the  accession  ot  Henry  Y. 
he  was  reappointed  by  letters  patent  datod  8d  June  1413.  In  the 
14th  Henry  YL,  John  Holland,  Duke  of  Exeter,  was  created 
admiral  of  Enriand,  Ireluid,  and  Aqultaine,  for  life;  and  in  the 
third  year  of' Edward ^YI.,  John  Dudley,  Earl  of  Warwick,  wss 
constituted  high  admiral  of  England,  Ireland,  Wales,  Calais, 
Boulogne,  the  marches  of  the  same,  Normandy,  Oasoony,  and. 
Aquitaine,  also  captain-general  of  the  navy  and  seas  of  the  king, 
fto.  In  the  27th  Elizabeth,  Charles,  Lord  Howard,  had  all  the 
aforesaid  titles,  with  the  addition  of  captain-generai  of  the  navy 
•ad  seas  of  the  said  kingdoms. 

On  the  20th  November  1632  the  office  of  higli  admind 
was  for  the  first  time  put  in  commission,  all  the  great 
officers  of  state  being  the  commissioners.  Daring  the 
Gonunonwealth  a  committee  of  Parliament  managed  the 
affairs  of  the  Admiralty.  At  the  Restoration,  in  1600,  the 
Duke  of  Tdrk  was  constituted  Lord  High  Admiral  of  Eng- 
land. The  commission  was  revoked  in  1673,  and  King 
Charles  XL  held  the  Admiralty  in  his  own  hands,  and  managed 
it  by  the  great  officers  of  his  privy  council  till  1684,  when 
the  Duke  of  York  was  re-instated.  Charles  took  this  occa- 
sion of.  reserving  for  his  own  use  all  the  droits  and  pex^ 
quisites  claimed  by  the  lord  high  admiraL 

Annexed  is  a  list  of  loxd  high  admirals  and  first 
lords  of  the  Admiralty  from  the  time  of  Charles  the 
Second  to  the  year  1874  :— 

FXBST  L0&D8  OV  THS  ADlfntALTT  VBOX  1660. 

Date  of  Appotataoni 


Jamas  Duke  of  York,* June 

King  Charles  the  Second, June 

Prinoo  Rupert, July 

Sir  Henry  CapeU,  Et, May 

Daniel  Fmeh,  Esq., FsU 

Dsaiel  Lord  Finch, Jan. 

Daniel  Earl  of  Nottingham,        ....  April 

James  Duke  of  Yor^  ^d  as  Jamas  n.),t  .        .  May 

Arthur  Herbert,  Esq., March 


6,  16G0. 

14,  1078. 
9,  1078. 

14,  1079. 

14,  1080. 

20,  1081. 

17,  1084. 

17,  1084. 
8,  1089. 
Thomas  Earl  of  Pembroke  and  Montgomery,  .  Jan.  20,  1090. 
Charles  Lord  Comwallis,    .        .  .    March  10,  1092. 

Anthony  Viscount  Falkland,      ....    April   16,  1093. 

Edward  RusseU,  Esq ]j(ay       2,  1094. 

Edward  Eari  of  Orford, June      6,  1097. 

John  Earl  of 'Bridgewater, May     81,  1009. 

Thomas  Earl  of  Pembroke  and  Montgomery,  •  April  4,  1701. 
Geoige  Prince  of  Denmark,;  ....  May  20, 1703. 
Thomas  Earl  of  Psmbroke  and  Montgomery,;     .    Not.    29,  1708. 

Edward  Earl  of  Orfoid, Var,      8,  1700. 

Sir  John  Leake,  Kt, Oct       4,1710. 

Thomas  Earl  of  Strafford, Sept    80,  1712. 

Edward  Earl  of  Orford, Oct      14,1714. 

James  Earl  of  Berkalsy, March  19,  1717. 

I«rd  Viscount  Toziington, .       .       .  ,   Aug.      s;  1727. 


Sir  diarlas  Wsaer,  Et|     •        •       •        • 

Daniel  Earl  of  wlnchelsoa  and  Nottingham, 

John  Duke  of  Bedford, 

John  Earl  of  Sandwich, 

George  Lord  Anson,  * 

Richard  Earl  TempK 

Daniel  Earl  of  Winchelses  ana  Nottingham, 

George  Lord  Anson,   . 

George  Dank  Earl  of  Halifax, 

George  Oreniille,  Esq., 

John  Earl  of  Sandwich, 

John  Earl  of  Egmont,    ..    . 

Sir  Charles  Saunders,  K.I)., 

Sir  Edward  Hawke,  E.B., 

John  Earl  of  Sandwich, 

Hon.  Augustus  Keppel, 

Augustus  Yiscount'KeppiJ, 

Ri<mard  Viscount  Howe,     . 

Augustus  Viscount  Keppel, 

Kidiard  Viscount  Hown,    . 

John  Earl  of  Chatham, 

George  John  Earl  Spencer, 

John  Earl  of  St  Vincent,  K.B., 

Henry  Lord  Viscount  Melville, 

Charles  Lord  Bartram, 

Charles  Grey,  Esq.,    . 

Thomas  Grenrille,  Esq.,    • 

Henry  Lord  Mulgraye, 

Right  Hon.  Charles 'York^ 

Right  Hon.  Robert  Viscount  Melville, 

H.  R.  H.  William  Henry  Duke  of  Clarence, 

Right  Hon.  Robert  Viscount  Melville,  K.T., 

Right  Hon.  Sir  James  R.  G.  Graham,  Bart, 

Right  Hon.  George  Baron  Auckland, ' 

Thomas  Philip  Earl  de  Grey,      . 

Right  Hon.  George  Boron  Auckland, 

Gilbert  Earl  of  ^Hnto,  G.C.B.,  . 

Thomas  Tlarl  of  HadcQnston, 

Right  Hon.  Edward  Earl  of  EUenborough, 

Right  Hon.  George  Earl  of  Auckland  (died  1st 

January  1849),    .... 
Right  Hon.  Sir  Francis  T.  Baring,  Bart., 
Algernon  Percy  Duke  of  Northumberland,  K.G., 
Right  Hon.  Sir  James  '^..  G.  Graham,  Bart, 
Right  Hon.  Sir  Charles  Tood,  Bart, 
Riffht  Hon.  Sir  John  Paldngton,  Bail,      . 
Edward  A  St  Maur  Duke  of  Somerset,  K.G.,      . 
Right  Hon.  Sir  J.  &  Pakington,  Bart,  G.C.B., 
Right  Hon.  Henry  Thomas  Lowry  Corry,    . 
Right  Hon.  Hugh  Culling  EardloT  Childers, 
Ri<(ht  Hon.  George  Joachim  Goschen, 


Dafe  ef  AjipolBtnien* 

June  21,  1738. 
March  19,  I74L 

Dec  27,  1744. 

Febi  10,  1748. 

June  22,  175L 

Not.  17,  1750. 

April  0,  1757. 

July  2.  1757. 

June  17,  1702. 

Oct  18,  1702. 

AprU  20,  1708. 

Sept.  10,  1703. 

Sept  15,  1700. 

Dec.  11,  1700. 

Jan.  12,  177L 

AprU  1,  1782. 

July  1«,  1782. 

Jen.  80,  1783. 

Apra  10,  1763. 

Dec.  81,  1788. 

July  10,  1788. 

Dec  19,  1791 

Feb.  19,  180L 

May  15,  1804. 

May  2,  1805. 

Feb.  10,  1800. 

Sept  29,  1800. 

AprU  0,  1807. 

Not.  24,  1809. 

March  25,  1812. 

May  2,  1827. 

Sept  19,  1828. 

Not.  25,  1880. 

June  11,  1834. 

Dec  23,  1834. 

April  25,  1835. 

Sept  19,  1885. 

Sept  8,  184L 

Jan.  18,  1840. 


July 

Jan. 

Feb. 

Jan. 

March 

March 

June 

July 

March 

Dec 

March 


24,  1840. 

18,  1849. 

28,  1852. 

5,  1858. 

8,  1855. 

9.  185& 
28,  1859. 
18,  18f<0. 

8,  1807. 
18,  1808. 
18»  1871. 


*  Lord  High  Admiral  of  England. 

t  Lord  High  Admiral  and  Lord  GeneraL 

X  Lord  Blph  Admirals  of  Great  Britain. 


Prince  Qeorge  of  Denmark,  when  lord  high  admiral^ 
having  sorxendered,  by  a  formal  instrument,  all  the  rights^ 
profits,  perquisites,  and  advantages  whatsoever,  appertaining 
to  the  office,  for  the  benefit  and  nse  of  the  public,  with  the 
exception  of  the  sum  of  £2500  a-year,  to  be  disposed  of  in 
such  manner  and  for  such  particular  uses  as  her  Majesty, 
under  her  sign  manual,  shorld  direct;  and  the  salary  of  the 
lord  high  admiral,  which  had  hitherto  been  no  more  than 
300  marks,  was  now  .fixed,  by  warrant  under  privy  seal,  at 
£7000  a-year.  This  sum,  by  1st  Qeoige  H,  was  divided 
equally  among  seven  commissioners,  an  anangement  which 
continued  from  that  time,  except  Uiat  the  pay  of  the  com* 
missioner  who  stood  first  in  the  patent  was  miade  up  from 
other  funds  to  £3000  Sryear,  and  in  the  year  1806  was 
further  increased  to  £5000  a-year.  Since  the  surrender 
above  mentioned,  all  thecfroifo  of  admiraily,  as  they  are 
called,  with  all  the  fees,  emoluments,  and  perquisites  what- 
soever, have  been  taken  from  the  admiral  and  applied  to 
public  purposes. 

These  droits  and  perquisites  are  by  no  means  inconsider- 
able. As  enumerated  in  the  patent,  they  consist  of  flotsam, 
jetsam,  ligan,  treasure,  deodands,  derelicts,  found  within  the 
admiral's  jurisdiction;  all  goods  picked  up  at  sea;  all  finea^ 
forfeitures,  ransoms,  reoogmsanees,  and  pecuniary  punish- 
ments;  aU  sturgeons,  whales,  porpoises^  dolphins^  and 
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gnmpQBQB  and  all  saon  laige  fishes;  all  slups  and  goods  of 
the  enemy  ooming  into  any  creek,  road,  or  port,  by  stress  of 
weather,  mistake,  or  ignorance  of  the  war;  all  ships  seized  at 
tea,  salvsge,  kc,  tc^gether  with  his  shares  of  prizes;  which 
shares  were  afterwards  called  tenthaf  in  imitation  probably  of 
the  French,  who  gave  their  admiral,  for  sapporting  the  dignity 
of  his  (^oe,  $(m  droit  de  dixihne.  All  prizes  are  now  wholly 
giyen  up  by  the  crown  to  the  captors,  and  snch  share  of  the 
drmt9  as  from  drcmnstances  may  be  thought  proper  The 
lord  high  admiral  aho  claimed  and  eigoyed  as  his  dne  the 
cast  ships;  and  the  subordinate  officers  of  the  nayy,  as 
their  perquisites,  all  other  decayed  and  unserriceable  stores. 
Thon^  by  Act  of  2  William  and  Mary,  stat  2,  c.  2 

Steaded  by  the  1  Qeo.  lY.  a  90,  and  7  and  8  Qea 
.  c  65),  the  lords  commiesioners  of  the  admiralty 
are  Tested  with  all  and  singular  authorities,  jurisdictions, 
and  powers  which  have  becm  and  are  Tested,  settled,  and 

ein  the  lord  high  admiral  of  England  for  the  time 
to  all  intents  and  purposes  as  if  the  said  commis- 
noners  were  lord  high  admiral  of  England,  yet  there  is 
this  remarkable  difference  in  the  two  patents  by  which 
they  are  constituted,  that  the  patent  of  the  lord  high 
admiral  mentions  Texy  little  of  the  military  part  of  his 
office,  but  chiefly  details  his  judicial  duties  as  a  magistrate; 
whDst,  on  the  contrary,  the  patent  to  the  lords  commis- 
abaen  of  the  admiralty  is  Tery  particular  in  directing  them 
to  gOTom  the  affairs  of  the  nsTy,  and  is  almost  wholly 
olent  as  to  their  judicial  powers. 

Theee  powers,  aa  set  forth  in  the  patent  to  the  Earl  of 
Pembroke  in  1701,  are,  the  power  to  act  by  deputy;  to  take 
cogniaanoe  of  all  causes,  ctTil  and  maritime,  within  his  juris- 
diction ;  to  arrest  goods  and  persons ;  to  presenre  public 
B^eama,  ports,  riTora,  fresh  waters,  and  creeks  whatsoeyer 
lithin  his  juriadiction,  as  well  for  the  preserration  of  the 
ibipa  aa  of  the  fishes;  to  reform  too  strait  nets  and 
onlawfal  engines,  and  puniah  offenders;  to  arrest  shipe, 
oarineis,  pilots,  masters,  gunners,  bombardiers,  and  any 
o&er  penona  whatsocTer  able  and  fit  for  the  serrice  of  the 
fihipe,  as  often  as  occasion  shall  require,  and  wheresoeyer 
they  ahall  be  met  with;  to  appoint  Tice-admirals,  judges, 
aod  other  officers,  durante  heMplacUo;  to  remoTe,  suspend, 
or  expel  them,  and  put  others  in  their  places,  as  he  shall 
BBS  oocadon;  to  take  cognisance  of  ciTil  and  maritime  laws, 
and  of  death,  murder,  and  mayhem. 

It  waa  by  no  means  necessary  that  the  lord  high  admiral 
ihoald  be  a  professional  man.  Henry  VOL  made  hia 
natural  aon,  the  Duke  of  Bichmond,  lord  high  admiral  of 
Sng^d  when  he  was  but  six  years  old.  'When  the  high 
admiral,  howerrer,  went  to  sea  in  person,  he  had  usually  a 
commiBBion  under  the  great  seal  appointing  him  admiral 
aod  captain-general  of  the  fleet,  aometimes  with  powers  to 
eonfflr  knighthood,  and  generally  to  puniah  with  life  and 
limK  8adi  a  commission  was  granted  by  Henry  YIIL  to 
Sir  Edward  Howard,  who  executed  indenture  with  the 
ting  to  famish  8000  men,  18  captains,  1750  soldiers,.  1232 
narineia  and  gunners;  his  own  pay  to  be  10s.  and  that  of 
a  eaptain  la  6d.  arday.  The  rest  had  6a  per  mensem  as 
vagei^  and  6a  for  victuals  each  man,  together  with  certain 
deadahsres. 

It  appears,  from  Mr  Pepyrs'  Naval  ColUcHont,  that  the 
lord  high  admiral  did  anciently  wear,  on  solemn  occasions, 
s  gold  wlustle,  set  with  precious  stones,  hanging  at  the  end 
of  a  gold  chain. 

TIm  askry  of  the  first  lord  commissioner  is  X4600  a-year, 
and  of  each  of  the  nayal  lords  i&1500,  in  addition  to  the 
half-pay  of  their  rank.  The  dTil  lord  gets  XI 000,  and  the 
parfiainentary  aecretary  £2000  a-year. 

The  opening  paragraph  of  the  Black  Book  o/tht  AdmiraUy 
haa  the  following  noteworthy  instruction  as  regards  the  depu- 
tioa  and  offloeis  to  bo  chosen  by  the  lord  high  admiral: — 


**  Whoa  one  is  made  sdmlraQ,  bee  moat  first  oidaine  and  sohsti- 
tate  for  his  lieatounta,  depatiea,  and  other  officers  nnder  him, 
some  of  the  most  IpTsU,  wiae,  uid  diacreete  persons  in  the  maritime 
law  and  sandent  onstomea  of  the  eeas  which  hee  can  any  when 
find,  to  the  end  that  by  the  heipe  of  Qod  and  their  good  and  just 
goTemment,  the  of^  may  be  executed  to  the  honour  and  good  of 
the  reabne.' 

Had  this  precept  been  always  acted  on,  there  would 
probably  haTe  been  less  occasion  than  has  presented  itself 
for  the  many  reorgamsations  which  the  administration  of 
the  lord  high  admiral'a  administratiTe  office  has  under? 
gone.  As  it  has  been,  the  necessity  for  periodical  changes 
has  been  urgent  and  unaToidable.  From  the  time  of 
which  Macaulay  wrote,  that  the  king  (James  H)  was  the 
only  honest  man  in  his  dockyards,  down  to  the  present 
date,  the  need  has  been  incumbent  on  successiTe  first 
lords  and  high  admirals  to  lay  the  aze  to  the  root  of  a 
tree  whidi,  in  some  shape  or  other,  has  not  ceased  to  bring 
forth  OTil  fruit  The  soil  fsToured  corruption,  and  no 
efficient  means  were  employed  to  proTont  its  growth.  A 
root  and  branch  reformatioa  was  urgently  needed,  though 
it  was  not  applied  except  in  particular  instances.  Till  the 
great  French  war  of  1795-1816  led  to  the  formation  of 
a  navy  board  of  commissioners  to  superintend  the  work 
and  management  of  the  dockyards;  of  a  Tictualling  board, 
to  see  to  the  proTisioning  of  the  fleet;  and  of  sick  and 
hurt  oommiasioners,  to  look  after  the  sick  and  wounded 
— ^the  adminiatratiTe  departments  of  the  naTy  woro  left 
to  nominees  of  the  lord  high  admiral  or  first  lord,  the 
said  nominees  deriTing  « no  small  adTantage"  from 
the  arrangement  Under  the  departmental  boards  things 
certainly  improTed  from  what  they  were  in  the  time 
of  Charlea  H;  but  they  fell  far  short  of  what  was 
desirable,  and,  by  the  Tagueness  of  their  adnumstra- 
tiTe  principle,  opened  a  door  for  irresponsible  wrong* 
doing,  which  in  the  end  made  them  exceedingly  bs^ 
instruments  of  goTemment  These  boards  continued  till 
1832,  when  Sir  James  Qraham,  then  first  lord  of  the 
admiralty,  introduced  sweeping  changes.  He  abolished 
the  seTeral  intangible  boards  which  adminiatered  under 
the  shelter  of  the  board  of  admiralty,  and  appointed  in 
their  stead  fiTe  principal  officers  of  the  nsTy,  who  wer& 
afterwards  included  in  the  admiralty  patent  These  officers 
were--a  surreyor  or  architect  and  constructor  of  the  naTy; 
a  storekeeper-general,  chaz*ged  with  OTersight  and  purchase 
of  the  material  for  dockyards  and  ships;  an  accountant- 
general,  charged  with  the  duty  of  seeing  that  all  wagea 
and  cash  paid  were  duly  brought  to  account;  a  comp- 
troller of  Tictualling  and  transport  senrices,  charged  with 
the  maintenance  of  the  Tictualling  establishments  of  the 
nsTy,  and  of  sufficient  supplies  of  prOTisions  and  clothing 
for  the  fleet,  and  with  the  OTorsight  of  the  transport 
arrangements  for  men  and  stores;  and  a  physician  of  the 
naTy,  afterwards  called  medical  director-general,  charged 
with  the  OTcrsiglit  of  all  hospitals  and  of  all  sanitary 
arrangements  of  the  naTy.  Each  of  these  officers  adminis- 
tered the  department  entrusted  to  him  in  cTciy  particular, 
not  only  in  respect  of  stock,  but  of  replenuhment  and 
account  of  stock.  A  lord  of  the  admiralty  was  told  off 
to  supendse  the  permanent  head  and  to  represent  his 
department  at  the  board.  These  alterations  were  in  many 
respects  Tery  benefidaL  Altered  circumstances  required 
some  modification  of  the  original  scheme  of  duties;  and 
the  addition  of  three  principal  officers — ^the  director  of 
works,  the  director  of  transports  (who,  after  the  Crimean 
war,  relieTod  the  comptroller  of  Tictualling  of  hia  trans- 
port duties),  and  the  regiatrar  of  contracts.  In  1860  the 
office  of  snrTeyor  of  the  naTy  was  abolished,  and  that 
of  controller  of  the  naTy,  wi^L  larger  powers  orer  dock- 
yard management,  was  rerriTed.  In  1869,  Mr  Childet% 
first'lord  of  the  admiralty,  made  changes  which  teodad 
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to  sabordinate  the  memben  of  the  board  of  admiralty 
more  effectually  to  the  fint  lord,  constituting  him  in 
effect  miniater  of  marine;  and  to  render  departmental 
officers  at  once  more  indiyidually  responsible  and  more 
intimate  with  the  controlling  members  of  the  board.  He 
increased  the  power  and  functions  of  the  controller  of  the 
nayy,  giTing  him  a  seat  at  the  board,  and  charging  him 
with  the  stock-keeping  attributes  of  the  storekeeper-gene- 
ral, whose  purchasing  functions  were  transferred  to  a  new 
officer — ^the  superintendent  of  contracts,  the  head  of  the 
contract  and  purchase  department,  and  his  accounting 
functions  to  the  accountant-general  The  office  of  store- 
keeper-general was  aboliahed.  The  office  of  comptroller 
of  victualling  was  also  abolished — ^the  storekeeping  func- 
tions being  transferred  to  a  new  officer,  the  superin- 
tendent of  Tictualling — the  purchasing  function  to  the 
head  of  the  purchase  department,  the  accounts  to  the 
accountant-general  The  other  officers  remained;  but  in 
the  case  of  each  this  modification  of  business  ensued,  viz., 
that  all  stores  whatever  required  by  any  of  them  were 
to  be  obtained  through  the  agency  of  one  supply  or 
purchase  department;  that  all  accounts  whatever  were  to 
be  rendered  to  the  accountant-general  The  departmental 
officers  of  the  admiralty  at  the  present  tame  (1874)  are— 
the  controller  of  the  navy,  without  a  seat  at  the  board 
(who  has  on  hia  staff  a  chief  naval  architect,  a  chief 
engineer,  a  surveyor  of  dockyards,  a  superintendent  of 
naval  stores,  and  a  director  of  ordnance) — ^the  director- 
general  of  the  medical  department,  the  director  of 
works,  the  director  of  transports,  the  hydrographer, 
the  superintendent  of  contracts,  the  superintendent  of 
victualling.  The  department  of  the  two  permanent  secre- 
taries of  the  admiralty  (one  a  naval  officer,  the  other  a 
civilian)  undertakes  the  conduct  of  all  business  relating 
to  the  penormel  of  the  navy  and  the  ordering  of  the  fleets. 

To  control  the  departmental  officers,  and  to  advise  the 
responsible  ficst  lord,  there  are  the  following  members  of 
the  board  of  admiralty,  viz.,  the  parliamentary  or  fincm- 
cial  secretary,  wlio  lias  oversight  of  all  business  relating 
to  finance,  estimates,  expenditure,  and  accounts,  and  who 
is  the  (lUer  ego  of  the  first  lord  in  Parliament;  the  first 
naval  lord,  who,  assisted  by  two  other  naval  ''lords," 
takes  oversight  of  the  personnel  and  of  all  executive  func- 
tions of  the  fleet;  and  a  civilian  lord,  who  assists  the 
financial  secretary,  and  has  particular  oversight  also  of 
naval  civil  establi^mients  and  of  the  works  department 

A  list  of  secretaries  of  the  admiralty  from  1684  to  the 
present  time  is  given  below: — 

riBST  BKCBXTASIS8  TO  THX  ADMIBALTT. 


fiamnel  Pepys,  . 

Phineu  Bowles, ^., 

James  Sotherne,  Eaq., 
Jotiah  Barchett,  Eeq.,   .    .    . 
Thomas  Corbet,  Eaq.,     .    .     . 
John  dereland,  Esq.,    .    .    . 
Philip  Sterena,  Eaq.  (then  one  ) 
ofthaBoMd),   .    .    .     .    .{ 
Evan  Nepean,  Eaq.,  .... 
William  Mandeo,  Esq.,      .    . 
Hon.  W.  W.  Pol^    .     .    .    . 
John  Wibon  Croker,  Eaq^     . 
Oaptain  the  Hon.  Georse  Elliott, 
Right  Hon.  Gaoige  R.  Dawaon, 
Chadea  Wood,  Em.,  M.P.,      . 
R.  Hon  O'FerriOVEaq.,     .    . 
John  Parker,  Eaa.,  M.P.,  .    . 
Hon.  Sidney  Herbert,    .    .    . 
Right  Hon.  H.  T.  L.  Corry,  M.P. 
Henry  G.  Ward,  Esq.,  M.P., . 
Johnl»aiker,  E«i7m.P.,   .    . 
Angostna  Stafford,  Eaq.,     .    « 
Bemal  Oabome,  Eaq.,  M.P.,   . 
Right  Hon.  H.  T.  UOonj,  M.P. 


Itom  To 

Hay          1684  Fab.  1689. 

March        1689  Dec  16S9. 

Dec     25,  1689  Sept  24,  1694. 

Sept.    2C,  1694  Oct  10,  1741. 
Oct     10.  1741 

June    18,  1768  March   8,  1796. 


March 

Jan. 

Jnne 

Oct 

Not. 

Dec 


8,  1795 
21,  1804 
24,  1807 

9,  1809 
29,  1880 
24,  1884 


April    27,  1885 


Oct 
June 
Sept 
Fek 
July 
May 
March 


4,  1889 

9,  1841 

10,  1841 

1845 

18,  1846 

21,  1849 

8,  1852 


Jan.       6,  1858 
March   9,  1858 


Jan.  21, 
June  24, 
Oct  8, 
Not.  29, 
Dec  .  24, 
April  27, 
Oct  4, 
June  9, 
8^10. 

July  19» 
.May  1, 
March  8, 
Jan.  6, 
March  8, 
Jane    80. 


1804. 
1807. 
1809. 
1880. 
1884. 
1885. 
1889. 
1841. 
1841. 
1845. 
1846. 
1849. 
1852. 
1858. 
1858. 
1859. 


Rear- Admiral  Lord  0.  G.  Paget, )  j... 

C.B.,  M.P .r™ 

Hob.  Thomas  G.  Baring,  M.P.,  April 
Lord  Henry  G.  Lennox,  M.P.,  July 
W.  £.  Baxter,  Esq.,  M.P.,       .    Dec 


80,1869  April  20, 1866. 

80,  1866  July     15,  1866. 

16,1866  Dec     17,1868. 

18,  1868  March  16^  1871. 


Geo.  J.  ShawLefevxe,  Esq.,  M.P.,  Mareh  17,  1871 

As  regards  the  navies  of  foreign  countries,  their  govern- 
ment is  in  the  hands  of  ministers  or  departments  variously 
constituted.  The  Russian  Admiralty  is  a  highly-oiganised 
bureau,  divided  into  departments  after  the  Bngliah  manner, 
and  under  the  supreme  control  of  a  high  admiral,  usually 
a  Grand  Duke  of  the  Imperial  House.  The  Qerman 
Admiralty  was,  till  1872,  a  branch  of  the  War  Office, 
though  governed  by  a  vice-admiral  under  a  naval  prince 
of  the  reigning  family.  In  1872  it  was  severed  from  the 
War  Office,  though  remaining  an  appanage  thereof,  and  a 
general  of  the  army  was  placed  at  its  head.  The  French 
minister  of  marine,  assisted  by  a  permanent  staff,  controls 
the  navy  of  France  on  a  highly  centralised  system  of 
administration;  but  the  departments  are  well  organised, 
and  work  welL  The  Italian  fleet  ia  governed  on  principles 
analogous  to  the  French,  but  with  a  huge  admixture  of 
the  English  representative  element  The  American  navy 
is  governed  by  a  secretary  ^of  the  navy,  "^  cabinet  minister, 
to  whom  the  departmental  heads  are  responsible,  aod 
under  whose  orders  they  work.  (f.  w.  b.) 

ADMIRALTT,  High  Coitrt  of.  This  is  a  court  of  law, 
in  which  the  authority  of  the  lord  high  admiral  is  ekercised 
in  his  Judicial  capacity.  Very  little  has  been  left  on  record 
of  the  ancient  prerogative  of  ihe  admirals  of  EngUnd.  For 
some  time  after  the  first  institution  of  the  office  they 
judged  all  matters  relating  to  merchants  and  mariners, 
which  happened  on  the  main  sea,  in  a  summary  way, 
according  to  the  laws  of  Oleron  (so  called  because  pro- 
mulgated by  Bichard  L  at  that  place).  These  hiws,  which 
wpre  little  more  than  a  transcript  of  the  Rhodian  laws, 
became  the  universally-received  customs  of  the  western 
part  of  the  world.  ''  All  the  seafaring  nations,"  says  Sir 
Leoline  Jenkins,  ''  soon  after  their  promulgation,  received 
and  entertained  these  laws  from  the  English,  by  way  of 
deference  to  the  sovereignty  of  our  kings  in  Uie  British  ocean, 
and  to  the  judgment  of  our  countrymen  in  sea  affairs." 

In  the  patents  granted  to  the  early  admirals  between  the  Utter 
yeaiB  of  tne  reign  of  Hennr  III.  and  the  cloee  of  that  of  Edward 
III.,  no  mention  is  made  of  marine  perauiaitei  or  of  eivil  power,  nor 
does  it  appear  that  the  admiralB  enjoyed  either ;  bat  after  the  death 
of  the  latter,  new  and  eztraordinaiy  powera  were  granted  to  them, 
and  it  would  appear  that  they  nsurped  othera  The  preamble  to  the 
18  Bichud  II.  itat  1,  o.  5,  aets  forth  that  '*a  great  and  common 
clamour  and  complaint  hath  been  oftentimes  made  before  this 
time,  and  yet  is.  Tor  that  the  admirale  aad  their  depnties  hold 
their  aeesions  within  diven  places  of  this  realm,  as  well  within 
the  franchise  as  without,  accroaching  to  them  greater  anthori^ 
than  belongeth  to  their  office,  in  prejudice  of  our  lord  the  king 
and  the  common  law  of  the  realm,  and  in*  <i^w>i'n*f^*"g  of  diven 
franchises,  and  in  destruction  and  impoveriehing  of  the  commoa 
people;"  and  the  statute  therefore  directs  that  the  admirals  and 
their  deputies  shall  not  meddle  from  henceforth  of  any  thing 
done  witnin  the  realm,  but  only  of  a  thing  done  upon  the  sea. 
Two  yean  afterwards  (15  Rich.  II.  c.  8),  in  conaequenoe,  as 
stated  in  the  preamble  oi  the  statute,  "  of  ibe  great  and  rrievona 
complaint  of  all  the  commons,"  it  was  ordained  that  the  admjral  a 
court  should  have  no  cognisance  of  any  contracts,  pleas^  or  qoairels, 
or  of  anv  thin^  done  or  arising  within  the  bodies  of  countaea, 
whether  by  lanaor  by  water,  nor  of  wreck  of  the  sea ;  but  that  the 
admiral  snould  hare  co^isance  of  the  death  of  a  man,  and  of 
mayhem  done  in  great  ships  being  and  hovering  in  the  main  stream 
of  great  rivers,  yet  onlv  bvieath  uie  bridges  of  the  same  riven  nigh 
to  the  sea.  He  may  abo  arrest  ships  in  tat  great  llotes  for  th«  great 
voyages  of  the  king  and  of  the  realm,  saving  always  to  the  king  all 
manner  of  forfeitures  and  profits  thereof  coming  and  have  "jurisdic- 
tion over  the  said  flotes,  but  during  the  said  voya^  only.  But  if 
the  admiral  or  his  lleutmant  exceed  that  juriadiotiaB,  then,  by  t 
Henxy  lY.  ell,  the  statute  and  the  common  law  may  be  hidasa 
sgainst  them ;  and  if  a  man  punuea  wrongfully  bk  the  admiralty 
oonrtk  his  adversary  may  recover  double  damages  at  common  law. 
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and  tliA  pamunt;  if  atUintad,  shaD  inonr  the  peiudtj  of  £10  to  the 

king. 

Hie  place  which,  according  to  Spelman,  is  aboolately  ntbject  to 
the  iorudiction  of  the  admiru  is  the  aea ;  which,  howeyer,  compre- 
henda  pablic  riren,  fresh  waters,  creeks,  and  all  places  whataoerer, 
within  the  ebbine  and  flowing  of  the  sea,  at  the  nighest  water,  the 
shores  or  banks  adjoining^  from  all  the  first  bridges  to  the  seaward ; 
and  in  these,  he  obeenrca,  the  admiralty  hath  full  jorisdiction  in  all 
canses,  criminal  and  ciril,  except  treasons  and  the  rif  ht  of  wreck. 
Lord  Coke  obeerres  (6  Rep.  107),  that  between  the  hign-water  mark 
and  the  low-water  mark  tne  admiral  hath  inriadiction  tuper  aqtuun, 
od  jitnitxidinem  maria,  and  as  long  as  it  flowa,  though  the  land  be 
ta/Vs  corpu$  eomiUUxu  at  the  reflow,  so  as  of  one  place  there  is 
iivinan  trnpsnum  interchangeably. 

But  thoufh  the  statute  restraineth  the  lord  high  admiral  that  he 
shall  not  hold  plea  of  a  thing  rising  in  the  body  of  a  ooonty,  he  is 
not  restrained  firom  making  execution  upon  tne  land,  but  is  em- 
powered to  take  either  body  or  goods  upon  the  lend ;  otherwise  hit 
lorisdiction  would  often  proTe  a  dead  letter.  He  also  can  and  does 
bold  his  court  in  the  body  of  a  county.  So,  likewise,  the  civil 
power  may  apprehend  and  try  persons  who  may  haye  been  guilty  of 
offences  cognisable  at  common  law,  though  committed  in  the  fleet, 
in  any  port  or  harbour  of  Great  Britain,  or  at  sea,  provided  such 
persons  have  not  already  been  tried  for  such  offences  either  by 
ooart-martial  or  in  the  admiralty  court ;  and  in  all  ports,  harbours, 
creeks,  ftc.,  lying  in  any  county,  the  high  admiral  and  the  sheriff, 
or  coroner,  as  the  case  may  be,  have  concurrent  jurisdiction. 

By  the  0  and  7  Will  lY.  c.  6S  the  admiralty  iurisdJction 
is  extended  to  Prince  of  Wales'  Island,  Singapore,  and  Malacca ; 
■od  under  the  3  and  4  Vict.  c.  65,  the  court  has  jurisdiction  in 
the  following  cases :  — 

Whenever  a  vessel  is  arrested  by  process  issuing  from  the  said 
oonrt,  or  the  proceeds  of  any  veesel  are  brought  into  the  registry,  to 
take  cttfuisanoe  of  all  claims  in  mpect  of  any  mortgage  of  such  veMcL 

To  cbcide  all  questions  ss  to  tne  title  to,  or  ownership  o^  such 
t«8k1,  or  the  proceeds  thereof  remaining  in  the  registry,  arising  in 
iDj  cause  of  possession,  salvage,  damage,  wages,  or  bottomry,  insti- 
toted  in  the  said  court 

To  decide  all  claims  and  demands  whatsoever  in  the  nature  of 
sslvsf^  or  in  the  nature  of  towage,  or  for  necessaries  supplied  to 
any  foreign  vessel,  and  enforce  the  payment  of  the  same,  whether 
Rich  vessel  may  have  been  in  the  body  of  the  county  or  upon  the 
high  seas  at  Uie  time  when  the  service  was  rendered,  or  damage 
received,  or  necessaries  furnished,  in  reepect  of  which  claim  is  made. 

To  decide  all  matters  and  questions  concerning  booty  of  war  on 
■hore,  or  the  distribution  thereof^  which  it  shall  please  her  Higesty, 
by  the  advice  of  the  privy  council,  to  refer  to  the  judgment  of 
the  said  court,  who  shall  proceed  therein  as  in  cases  of  prize  of 
war. 

And  under  {  40  of  the  9  and  10  Yict  c  09,  to  decide, on  all 
claims  and  demands  whatsoever  in  the  nature  of  salvage  fos  services 
poformed,  whether  on  sea  or  land. 

The  high  court  of  Admiralty  has  jurifldictioii  upon  the 
high  seaB  all  over  the  world.  It  has  an  instance  jurisdic- 
tion which  is  civil,  and  a  prize  jurisdiction  in  time  of  war. 
The  latter  jurisdiction  does  not  extend  to  the  admiralty 
courtB  of  Ireland  or  Scotland,  which  never  had  prize  cem- 
miuions  sent  to  them.  It  is  of  the  highest  importance  in 
war  time,  when  questions  of  seizure  or  detention  of  neutral 
ships  arise,  to  have  but  one  court  of  which  to  inquire 
concerning  all  causes,  so  as  to  expedite  the  action  of  the 
Foreign  Office  ui  dealing  with  representations  from  neutral 
powers.  The  causes  which  arise  in  time  of  peace  are  causes 
of  eoUisions,  of  seamen's  wages,  bottomry,  wearing  unlawful 
colours,  salvage,  and  causes  of  possession,  where  one  part 
owner  or  minor  claims  to  hare  security  from  those  other 
owners  who  are  going  to  send  the  ship  on  a  foreign  Toyage 
that  the  ship  shall  retnm  again.  Causes  under  the  Slave 
Act  treaties  are  also  cognisable  here.  The  evidence  is  all 
docmnentary.  In  1803  there  were  1125  prize  cases  before 
the  court;  in  1804,  1144;  in  1806,  2286;  in  180f,  2789; 
and  so  on,  above  1000  causes  each  year,  down  to  the  year 
1811. 

The  criminal  jurisdiction,  which  formerly  comprehended 
sll  crimes  whateyer  committed  at  sea,  from  larceny  to 
homicide,  which  were  triable  at  common  law  at  the  assizes 
if  committed  on  shore,  waft  much  modified  upon  the  report 
of  the  select  committee  on  the  high  court  of  admiralty  in 
1833.  Such  offences  are  now  triable  at  common  law  on 
snrreiidflr  to  the  jurisdiction;  but  the  judge  of  the  admi- 


ralty court  may  still  sit  with  other  commissioners  of  oyer 
and  terminer.  He  has  no  longer  any  independent  criminal 
jurisdiction. 

The  instance  jurisdiction  is  permanent;  the  prize  juris- 
diction is  by  virtue  of  a  special  commission,  pro  re  ruUd, 
Its  issue  is  one  of  the  first  acts  done  on  the  outbreak  of 
war.  Appeals  formerly  lay  from  the  civil  decisions  to  the 
high  court  of  delegates  or  speciaUy-appointed  commis- 
sioners; from  the  prize  decisions  to  the  prise  commissioners. 
By  the  Acts  2  and  3  WilL  IV.  &  92,  and  3  and  4  Will  IV. 
c.  41,  all  appeals  from  admiralty  court  decisions  of  any 
kind  lie  to  Uie  sovereign,  who  is  authorised  to  refer  them 
to  the  judicial  committee  of  the  privy  council 

The  lord  high  admiral  was  assisted  in  his  judicial 
functions  by  the  following  principal  officers: — 1.  The  vice- 
admiral;  2.  The  judge;  3.  The  registrar;  4.  The  advocate- 
general;  6.  The  counsel  and  judge^vocate;  6.  The  soli- 
citor; 7.  The  procurator;  8.  The  marshal, — which  officers 
are  continued. 

1.  The  Vice-Admiral.  This  officer  is  the  admiral's  deputy 
or  lieutenant  mentioned  in  the  statutes  of  13th  and  15th 
Richard  II.,  and  was  the  person,  most  probably,  who  pre- 
sided in  the  court  At  present  the  office  of  vice-admiral  of 
England  is  a  perfect  sinecure,  generally  conferred  on  some 
naval  officer  of  high  rank  and  distinguished  character  in  the 
service.  The  salary  of  £434,  Is.  9d  per  annum,  attached 
to  it  in  addition  to  half-pay,  was  abolished  by  order  in 
council,  2 2d  February  1870.  The  salary  and  office  of 
rear-admiral  of  England  were  abolished  by  the  same  order 
in  council.  The  salary  was  £342,  9s.  per  annum.  Each 
county  of  England  has  its  viceadmixul,  which  is  little 
more  than  an  honorary  distinction,  though  the  patent 
gives  to  the  holder  all  the  powers  vested  in  the  admiral 
himself.  Similar  powers  were  also  granted  to  the  judges 
of  the  admiralty  county  courts;  but  this  was  found  so 
inconvenient  and  prejadicial  to  those  who  had  suits  to 
commence  or  defend  before  them,  that  the  Duke  of  York, 
when  lord  high  admiral,  in  1663  caused  instructions  to 
be  drawn  up  in  order  to  assign  to  each  his  province, 
whereby  the  whole  judicial  power  remained  with  the  judge, 
and  the  upholding  of  the  rights  of  the  admiral,  and  levy- 
ing and  receiving  the  perquisites,  &c.,  appertained  to  the 
vice-admiraL 

Each  of  the  four  provinces  of  Ireland  has  its  vice-admiral. 
There  is  one  vice-admiral  for  all  Scotland,  and  one  for  the 
Shetland  and  Orkney  Islands,  'the  governor  of  most  of 
our  colonies  had  a  commission  of  vice-admiral  granted  to 
him  by  the  lord  high  admiral  or  lords  commissioners  of 
the  admiralty,  and  generally  a  commission  from  the  king 
under  the  great  seal,  grounded  on  the  11  and  12  William 
in.  &  7,  and  further  confirmed  by  46  Geo.  IIL  tx  54, 
by  which  he  was  authorised  to  tiy  all  treasons,  piracies, 
felonies,  robberies,  murders,  conspiracies,  and  other  offences, 
of  what  nature  or  kind  soever,  committed  on  the  seas,  where 
the  parties  were  taken  into  custody  in  places  remote  from 
England.  The  court  consisted  of  seven  j>er8ons  at  the  least, 
of  whom  the  governor,  the  lieutenant-governor,  the  vice- 
admiral,  the  flag-officer,  or  commander-in-chief  of  the  squa- 
dron, the  members  of  the  council,  the  chief-justice,  judge 
of  the  vice-admiralty  court,  captains  of  men-of-war,  and 
secretary  of  the  colony,  were  specially  named  in  the  com- 
mission;  but  any  three  of  these,  with  four  others  selected 
from  known  merchants,  factors,  or  planters,  captains,  lieu- 
tenants, or  warrant  officers  of  men-of-war,  or  captains, 
masters,  or  mates  of  merchant  ships,  constituted  a  legal 
court  of  piracy.  By  the  12  and  13  YuX  e,  96,  all  per- 
sons charged  in  any  colony  with  offences  conunitted  on 
the  sea  may  be  dealt  with  in  the  same  manner  as  if  the 
offences  had  been  committed  on  waters  within  the  locnl 
jurisdiction  of  the  oourts  of  the  oolonj. 
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The  Tice-admiralty  courts  in  the  colonies  are  of  two  de- 
scriptioBS.  The  one  has  power  to  inquire  into  the  causes 
of  detention  of  enemies  or  neutral  vessels,  to  tiy  and  con> 
demn  the  same  for  the  benefit  of  the  captprs,  as  well  y  to 
take  cognisance  of  all  matters  relating  to  the  office  of  the 
lord  high  admiral  The  other  has  onlj  power  to  institate 
inquiries  into  misdemeanov  •  committed  in  merchimt  vea- 
seU,  and  to  determine  pettj  suits,  Ac,  and  to  guard  the 
privileges  of  the  admiral  The  former  are  usually  known 
by  the  name  of  prise  eourit,  the  latter  by  that  of  iiuUme$ 
courts.  Appeals  ftom  vioe-admiralty  courts  abroad  lay 
formerly  to  the  high  court  of  admiralty  in  England,  and 
from  that,  if  need  were,  to  the  high  court  of  dd^gates,  or 
in  prize  cases  to  the  prize  commissioners.  By  an  Act  of 
her  present  Majesty,  all  such  appeals  lie  direct  to  the 
sovereign,  who  refers  them  to  the  judicial  committee  of  the 
privy  council 

like  following  are  the  colonies  and  foreign  possessions  in 
which  vice-adnuralty  courts  are  now  (1874)  established. 
Others  are  constituted  as  occasion  may  require,  in  case  of 
war: — 


Aden.     (iSZaM  tradt  juria- 

diction  only.) 
Antigaa,  MontMirat^  and 

Borbada. 
Australia,  South. 
Australia,  West. 
Bahamas. 
Barbadoes. 
Bermuda. 
Bombay. 
British  Columbia. 
British  Oulana. 
Calcutta. 


Malta. 

Mauritius. 

MontaeiTsti 

NataL 

Keyis. 

New  Brunswick. 

Newfoundland. 

New  South  Wales. 

New  Zealand. 

Prince  Edward's  Island. 

Quebec. 

Queensland. 

St  Christopher. 

St  Helena. 
StLuda. 
St  Vincent 
Sierra  Leone. 
The  Straits  Settlements. 
(iVtfiM  </  WaM  lOamd, 
Singapore,  and  Malaeoti.) 
Tasmania. 
Tobago. 

Tortola  and  Tiigln  Islands. 
Trinidad. 

VancouTer's  Island. 
Victoria. 

Zanzibar.      {Limited   elave 
trade  jwriedietion  only.) 


Cape  of  Good  Hope. 

Ceylon. 

Dominica. 

Falkland  Isknds. 

Gambia. 

Gibraltar. 

Gold  Coast 

Grenada. 

Halifax,  Nova  Sootia. 

Honduras. 

Hong  Kong. 

Jamaica. 

Labuan. 

Lagos. 

Madras. 

By  the  provisions  Of  the  Vice-admiralty  Courts  Act  of  1868,  The 
governor  of  a  colony  is  ex  qfiew  vioe-admiral,  and  the  chief-justice 
ea  qfieio  judge  of  the  vice-admiialty  court 

In  none  of  the  patents  to  the  lord  high  admiral,  vice- 
admiral,  or  judge,  is  any  mention  made  of  prize  jurisdiction. 
Lord  Mansfield  had  occasion  to  search  into  the  records  of 
the  court  of  admiralty  in  Doctors'  Commons,  to  ascertain 
on  what  foundation  this  jurisdiction  was  exercised  by  the 
judge  of  the  admiralty;  but  he  could  not  discover  any 
prize-act  books  farther  back  than  1643;  no  sentences  far- 
ther back  than  1648.  The  registrar  could  go  no  farther 
back  than  1690.  "The  prior  records,"  says  his  lordship, 
"are  in  confusion,  illegible,  and  without  index."  The 
prize  jurisdiction  may  therefore  oe  considered  as  of  modem 
authority,  and  distinct  altogether  from  the  ancient  powers 
given  to  the  admiral  To  constitute  the  authority  for  trying 
prize  causes,  a  commission  under  the  great  seal  issues  to 
the  lord  high  admiral  at  the  commencement  of  every  war, 
to  will  and  require  the  court  of  admiralty,  and  the  lieu- 
tenant and  judge  of  the  said  court,  his  surrogate  or  surro- 
gates, to  proceed  upon  all  manner  of  captures,  seizures,  and 
reprisals,  of  all  ships  and  goods  that  are  or  shall  be  taken ; 
and  to  hear  and  determine  according  to  the  course  of  the 
luimiralty,  or  the  law  of  nations;  and  «  warrant  issues  to 
the  judge  of  the  admiralty"  aooordingly. 
The  admiralty  oouit  being  in  this  respect  a  coort  in 


which  foreignexB  of  all  nationa  may  become  foiton»  an 
appeal  may  be  had  from  its  decisions  to  a  committee  of 
the  lords  of  the  privy  council,  who  hear  and  determine 
according  to  the  established  laws  of  nations. 

At  the  breaking  out  of  a  war,  the  lord  high  admiral  also 
receives  a  special  conmiission  from  the  crown,  under  the 
great  seal,  to  empower  him  to  giant  letters  of  marque  and 
reprisals  against  the  enemy,  he  having  no  such  power  by 
his  patent     These  letters  are  either  genwal  or  special: 
general,  when  granted  to  private  men  to  fit  out  ships  at 
their  own  chaige  to  annoy  the  enemy;  special,  when  in  the 
case  of  any  of  our  merchants  being  robbed  of  their  estates 
or  property  by  foreigners,  the  king  grants  them  letters  of 
reprisal  against  that  nation,  though  we  may  bo  in  amity 
with  it     Before  the  latter  can  be  sued  f or^  the  complainant 
must  have  gone  through  the  prosecution  of  his  suit  in  the 
courts  of  the  state  whose  subjects  have  wronged  him;  where, 
if  justice  be  denied,  or  vexatioualy  delayed,  he  must  first 
make  proof  of  his  loses  and  charges  in  the  admiralty  court 
here;  whereupon,  if  the  Crown  is  satisfied  he  has  puisraed 
all  lawful  means  to  obtain  redress,  and  his  own  interceding 
should  produce  no  better  eflfect,  special  letters  of  reprisal 
are  granted;  not,  however,  as  must  be  evident,  until  a  very 
strong  case  has  been  made  out.    This  custom,  which  we 
inay  now  consider  as  obsolete,  seems  to  be  a  remnant  of  the 
law  of  ancient  Greece,  called  androUptia,  by  which,  if  a 
man  was  dain,  the  friends  and  relations  of  the  deceased 
might  seize  on  any  three  citizens  of  the. place  where  the 
murderer  took  refuge,  and  make  them  slaves,  unless  he 
was  delivered  up.     Both  Oliver  Cromwell  and  ^g  Charles 
£L  granted  letters  of  reprisal    In  1 638  the  Due  d'Epemon 
seized  on  tho  ship  '*  Amity"  of  London,  for  the  service  of 
the  French  king  against  the  Spaniards,  promising  full  satis- 
faction; but  none  being  made,  the  owners  obtained  letters  of 
reprisal  from  the  Protector,  and  afterwards,  in  1665,  from 
Charles  IL    In  1666  Captain  Butler  Barnes  had  letters  of 
reprisal  against  the  Danes.     The  Dutch  having  burnt  six 
Kng1i<ih  merchant  vessels  in  the  Elbe,  within  the  territories 
of  Hamburg,  which  city,  instead  of  giving  any  assistance 
or  protection,  hindered  tiie  English  from  defending  them 
selves,  letters  of  reprisal  were  granted  to  the  sufferers 
against  that  city.    Lastly,  one  Justiniani,  a  noble  Genoese, 
being  indebted  in  a  huge  sum  to  Joseph  Como,  a  merchailt 
in  Ix^ndon,  which  he  had  several  years  solicited  for  with- 
out obtaining  satisfaction.  Captain  Scott,  commander  of 
his  Majesty's  ship  the  ''Dragon,"  stationed  at  that  time, in 
the  Mediterranean,  received  orders  to  make  reprisals  upon 
the  ships  of  that  republic;  upon  which  the  debt  was  paid. 
2.  The  Judge,— T}lq  patents  to  the  judge  of  the  admiralty 
and  vice-admiralty  courts  run  pretty  nearly  in  the  same 
manner  as  those  of  the  lord  high  adiniral,  and  point  out  the 
several  matters  of  which  he  can  take  cognisance.     The  Par> 
Hament  of  1640  established  the  office  of  judge  of  the  admi- 
ralty court  in  three  persons,  with  a  salary  of  £600  a-year 
to  each.     At  the  Restoration  there  were  two  judges  of  the 
high  court  of  admiralty,  which  sometimes  proyed  incon- 
venient; for  when  they  differed  in  opinion,  no  judgment 
could  be  had.     These  judges,  before  the  Revolution,  held 
their  appointment  only  during  pleasure.     At  that  period, 
and  under  the  provisions  of  the  Bill  of  Rights,  Sir  Charles 
Hedges  was  constituted  judge  under  the  great  seal  of 
England,  quamdiu  ee  bene  geeserit,  with  a  salary  of  £400  a- 
year,  and  an  additional  £400  out' of  the  proceeds  of  prizes 
and  perquisites  of  the  admiralty;  but  in  the  year  1725  the 
latter  sum  was  diminished  from  the  ordinary  estimate  by  the 
House  of  Commons.     The.  salary  of  Sir  James  Marriott, 
from  1778  to  1782,  during  the  American  war,  was  £800 
a  year,  and  £3700  added  for  fees.     From  1794  to  1798, 
the  salary  was  £1 780,  and  £2500  for  f eesi .  Daring  the  aix- 
teen  years  that  Sir  William  Scott  (Lord  Stowell)  was  jndgty 
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from  1798  to  1814,  tlie  salary  was  £2500,  and  the  fees 
aTenged  £2800  -a-jear.  Under  the  3  and  4  Vict  &  66, 
{ 1,  the  sahuy  is  fixed  at  £4000  per  annnm.  M  fees  of 
whaterer  kind,  formerly  payable  to  the  judge,  are  now 
paid  to  the  consolidated  fond. 

The  court  of  admiralty  is  at  present  (1873),  and  pend- 
ing the  erection  of  the  new  law  courts,  held  in  Westminster, 
la  the  time  of  Henry  IV.  it  was  held  in  Southwark,  either 
at  a  quay  on  the  south  side  of  the  Thames,  or  in  the  ere- 
vhile  church  of  St  Margaret^n-Hill,  most'  likely  the  former. 
Stow,  in  lus  Survey  (a.d.  1598),  says— '<  A  part  of  this 
pariah  church  of  St  Margaret  is  now  a  court,  wherein  the 
asnzas  and  sessions  be  kept;  and  the  court  of  admiralty  is 
afao  there  kept"  Pepys  also,  in  his  Diary  (17th  March 
1663),  describes  the  court  as  sitting  there.  But  it  is  pro- 
bable that  the  sittings  in  St  Margaret's  Church  were  com- 
Dieuoed  shortly  before  Stow's  time;  for  in  the  Bolls  of  Par- 
liament, 11  Hen.  lY.  No.  61,  the  Commons  complain  that 
people  are  summoned  by  the  officers  of  the  admiral  d 
Umndm  d  U  Key  de  William  fforUm,  Suthwerhe,  Further, 
it  wookl  appear  from  an  appeal  made  to  the  king,  Henry 
IV.,  that  Uie  rule  then  was  for  the  admiral's  court  to  be 
held  upon  some  wharf  or  quay  within  the  flux  and  reflux 
of  tiie  tide.  In  the  reign  of  Henry  VIII.,  Horton's  Quay, 
near  London  Bridge,  is  mentioned  in  the  records  of  the 
high  court  of  admiralty  (3d  x'ioir.  1541)  as  its  usual  place 
of  ntting: 

The  judges  of  the  yice^admiralty  ooorts  in  certain  of  the 
colonies,  limited  by  41  Qeorge  IIL  e,  96,  are  allowed  a 
■alary  not  exceeding  to  each  the  sum  of  £2000  aryear,  to 
lie  paid  out  of  the  consolidated  fund  of  Qreat  Britain;  to- 
gether with  pntfits  and  emoluments  not  exceeding  to  each 
the  further  sum  of  £2000  per  annum,  out  of  the  fees  to  be 
taken  by  the  said  judges,  of  which  a  table  is  directed  to  be 
Kisng  up  in  some  conspicuous  place  in  the  court;  and  no 
jiidge  is  to  take  any  fee  beyond  those  specified,  direotly  or 
indirectly,  on  pain  of  forfeiture  of  his  office,  and  being  pro- 
ceeded against  for  extortion;  and  on  his  retirement  from 
office  after  six  years'  sernce,  or  from  some  permanent  infir- 
mity, the  Crown  may,  by  authority  of  the  Act  aboye  men- 
tioned, grant  unto  such  judge  an  annuity  for  the  term  of  his 
life  not  exceeding  XI 000  per  annum.  This  liberal  provi- 
don  puts  the  judges  of  the  colonial  courts  of  yice-admiralty 
abore  all  suspicion  of  their  decisions  being  influenced  by 
nnworthy  motivee — a  suspicion  they  were  not  entirely  free 
from  when  their  emoluments  depended  mainly  on  their  fees. 

During  the  war  of  1793-1815  a  session  of  oyer  and  ter- 
miner to  try  admiralty  causes  was  held  at  the  Old  Bailey, 
now  the  central  criminal  court,  twice  a-year.  The  commis- 
Bon  for  this  purpose  wasi  of  the  same  nature  with  those  which 
are  granted  to  the  judges  when  they  go  on  circuit;  that  is  to 
aay,  to  determine  and  punish  all  crimes,  offences,  and  mis- 
demeanours, and  abuses;  the  end  of  both  being  the  same, 
their  limiu  different;  the  one  relating  to  things  done  upon 
the  land,  the  other  to  things  done  upon  the  water.  Th 
lords  oommissioners  of  the  admiralty,  adl  the  members  of  the 
privy  council,  the  chancellor  and  all  the  judges,  the  lords 
of  the  treasury,  the  secretary  of  the  admiralty,  the  treasurer 
and  commissioners  of  the  navy,  some  of  the  aldermen  of 
London,  and  several  doctors  of  the  civil  law,  wore  the  mem- 
bers of  this  commission ;  any  four  of  whom  made  a  court 

The  proceedings  of  tiie  courts  now  probably  obsolete, 
were  continued  dsdiein  dien^  or,  as  the  style  of  the  court 
was,  from  tide  to  tidei 

3^  Th4  Regittrar  of  ihe  Admiralty  formerly  held  his 
place  by  patent  from  the  Crown.  The  patent  was  issued 
under  the  great  seal  of  the  court  df  admiralty,  and  the 
appointment  was  afterwards  confirmed  by  patent  under  the 
gnat  seal  of  the  United  Kingdom.  The  appointment  was 
for  life,  and  was  often  |;ranted  in  reversion.     The  registrar 


hud  no  sohiry,  the  ainonnt  of  his  emoluments  dopendiQg 
on  the  capturea,  droits,  Ac,  condemned  Xrj  the  court, 
which  during  the  war  of  1793--1815  were  so  enormous  that 
in  1810  an  Act  was  passed  for  regulating  the  officea  of 
registrars  of  admiralty  and  prise  courts,  by  which  it  la 
enacted  "  that  no  office  of  r^trar  of  the  high  court  of 
admiralty,  or  of  the  high  court  of  appeals  for  prises,  or  high 
court  of  delegates  in  Great  Britain,  shall,  after  the  expira- 
tien  of  the  interest  now  vested  in  poesessiou  or  reversion 
therein,  be  granted  for  a  longer  term  than  during  pleasure, 
nor  be  executed  by  deputy;  that  an  account  be  kept  in  the 
said  offices  respectively  of  all  the  fees,  dues,  perquisites, 
emoluments,  and  profits  received  by  and  on  account  of  the 
said  registrars,  out  of  which  all  the  expenses  of  their  offices 
are  to  be  paid;  that  one-third  of  the  surplus  shall  belong 
to  the  registrar  and  to  his  assistant  (if  an  assistant  should 
be  necessary),  and  the  remaining  two-thirds  to  the  consoli- 
dated fund  of  Qreat  Britain,  to  be  paid  quarterly  into  the 
exchequer;  the  account  of  such  surplus  to  be  presented  to 
the  court  ai  least  fourteen  days  before  each  quarter-day, 
and  verified  on  oath."  Under  the  3  and  4  Vict  a  66, 
§  2,  a  yearly  salary  of  XUOO  is  substituted  for  '*  all  fees, 
dues,  perquisites,  emoluments,  and  profits,**  and  which  may 
be  increased  in  time  of  war  to  £2000.  The  duties  ol  the 
registrar  are— 1.  To  keep  a  public  registry,  to  give  attend- 
ance therein,  and  to  preserve  in  a  regular  manner  the 
registers,  acts,  records,  and  documents  belonging  to  the* 
office;  2.  To  attend  all  sittings  of  the  court  of  admiralty, 
and  to  attend  the  judge  at  chambers;  3.  To  draw  and 
sign  all  warrants,  monitions,  comnussions,  Ac,  issuing  from 
the  oourt;  to  attend  other  courts  with  minutes,  kCy  of  the 
admiralty  court  when  required;  i.  To  have  the  custody  ef 
all  moneys  paid  into  court  or  paid  out  of  court 

i.  The  Advocate-Oeneral. — This  officer  is  appointed  by 
warrant  of  the  lords  commissioners  of  the  adndralty.  His 
duties  are— to  appear  for  the  lord  high  admiral  in  lus  cpurt 
of  admiralty,  court  of  delegates,  and  other  courts;  to  move 
and  debate  in  all  causes  wherein  the  rights  of  the  admiral 
are  concerned;  for  which  he  had  anciently  a  salary  of  20 
marks  (£13,  fis.  8d.)  a-year.  In  May  1803,  Dr  WilUam 
Battine,  who  was  appointed  in  1791,  had  an  addition  of 
£200  to  his  salary,  ''for  his  extraordinary  trouble  and 
attendance  during-  the  present  hostilities."  His  salary  was 
continued  to  him  and  his  successor,  Dr  Arnold,  till  1816; 
since  that  time  the  allowance  has  been  reduced  to  its 
original  amount  of  £13,  6s.  8d.  Formerly  the  admiral's 
advocate  was  always  retained  as  leading  counsel,  but  after 
the  droits  were  transferred  to  the  crown,  he  was  graduaUy 
supplanted  by  the  king's  advocate,  who  was  generally 
retained  in  all  cases,  the  admiralty  advocate  acting  only  as 
junior  counsel;  and  while  the  former  during  the  war 
made  sometimes  from  £15,000  to  £20,000  aryear,  the 
latter  rarely  received  from  his  professional  duties  more 
than  from  £1500  to  £2000  aryear. 

5.  The  CouTuel  and  Judge- Advocate' for  the  affaire  of  Ike 
Admiralty  and  Navy  is  the  law  officer  who  is  chiefly  con- 
sulted on  matters  connected  with  the  military  duties  of  the 
lord  high  admiral.  He  advises  also  on  all  legal  questions. 
His  sa^ry  is  £100  aryear,  besides  his  fees,  whidi  in  time 
of  war  may  be  reckoned  to  amount  to  from  £1200  to 
£1800  a-year.  Till  the  present  reign  the  offices  of  counsel 
of  tiie  admiralty  and  judge-advocate  of  the  fleet  were  sepa- 
rate  and  distinct,  the  latter  being  a  sinecure  appointment, 
with  a  salaiy  of  £182,  10a.  attached  to  it  The  salary  is 
now  abolished.  The  duties  are  very  light,  the  veritable 
work  of  the  office  being  discharged  by  deputy  judges- 
advocate  appointed  on  each  occasion  of  a  court-martial, 
and  by  resident  law  agents  at  Portsmouth  and  Plymouth, 
who  receive  salaries  in  lieu  of  all  fees  and  charges. 

6.  The  Solicitor  to  the  Admiralty  is  also  an  officer  ap- 
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pointed  duriDg  pleasure  by  tba  lords  of  the  admiralty. 
He  is  the  general  kgal  adviser,  in  the  first  instance,  of  the 
lords  conunisaioners;  and  since  1869  there  have  been 
added  to  his  other  functions  those  of  registrar  of  public 
securities  and  custodian  of  aU  public  securities  and  bonds 
belonging  to  the  admiralty.  His  salary  is  £1600  a-year 
in  lieu  of  all  fees,  bills,  and  disbursements,  wi^  an  allow- 
anoe  of  XI 300  a-year  for  assistance  of  clerks.  His  office 
is  provided  for  him. 

<  7.  The  Procurator, — The  admiralty's  proctor  stands  pre- 
cisely in  the  same  situation  to  the  queen  s  proctor  that  his 
advocate  does  to  that  of  the  queen,  though  there  is  not  quite ' 
80  great  a  difference  in  their  emoluments.  They  act  as  the 
attomojrs  or  solicitors  in  all  causes  concerning  the  queen's 
and  the  lord  high  admiral's  *affaira  in  the  high  court  of 
admiralty  and  other  courts.  All  prize  causes  are  conducted 
by  the  queeh's  proctor.  It  is  supposed  that  in  some  yean 
of  war,  in  the  early  part  of  the  centuiy,  the  proctor  did 
not  receive  less  than  X20,000  a-year. 

8.  The  Marthal, — ^This  officer  receives  his  appointment 
from  the  lord  high  admiral  or  lords  commissioners  of  the 
admiralty.  His  appointment  is  upder  the  seal  of  the  high 
court  of  admiralty  during  pleasure,  and  is  confinned  by 
letters  patent  from  the  Crown.  His  duties  are  to  arrest 
ships  and  penons;  to  execute  aU  processes  or  orders  issuing 
from  the  court;  to  attend,  in  person  or  by  deputy,  tiie  judge 
with  the  silver  oar  (the  ancient  emblem  of  maritime  jurisdic- 
tion); and  formerly  also  to  attend  executions.  It  is  also 
the  duly  of  the  marshal  or  his  deputy  to  arrest,  under 
warrant  from  the  admiralty,  any  officer  not  beneath  the 
rank  of  post  captain  who  may  be  ordered  for  trial  by  court- 
martial;  and  to  see  to  the  delivery  of  sentenced  prisoners 
to  their  place  of  punishment.  His  emoluments  formerly  de- 
pended on  the  number  of  prizes  brought  into  port  Tor  con- 
demnation, and  the  number  of  ships  embaigoed,  and  might 
probably  be  reckoned  in  time  of  war,  communibuM  anniSf 
from  £1500  to  £2000  aryear,  out  of  which  he  had  to  pay 
about  £400  a-year  to  a  depu^.  He  had  no  sahuy.  The 
office  can,  however,  be  no  longer  performed  by  deputy, 
except  in  case  of  illness,  §  9  of  the  3  and  i  Vict  &  66. 
The  marshal  is  now  paid  by  a  salaiy  of  £500,  in  addition 
to  his  travelling  expenses. 

(See  Ordert  in  Council  since  Febmary  1870;  Camp- 
lull's  Livei  of  the  British  AdmiraU;  CByrae's  Jfaval 
Biographical  Diedcnaty;  Bymer's  Fcedera;  Pepys*  Naval 
CoUeetioni,  and  Pepys*  IHary;  The  filaek  Book  of  the 
Admvraltp  (republished  by  the  Master  of  the  Rolls); 
Stephen's  Commentaries  on  the  Laws  of  England;  Stow's 
Survey  of  London;  Rolls  of  Parliament;  Report  of  Com- 
mittee appointed  by  the  Treasury  in  1836  to  inquire  into 
the  fees  and  emoluments  of  public  offices;  Sir  Harris 
NicoWs  History  of  British  Navy),  (f.  w.  b.) 

Adhibaltt,  Ibelanp. — For  all  executive  functions 
Ireland  is  subject  to  the  jurisdiction  and  orders  of  the  lord 
high  admiral,  or  lords  commissionen  for  executing  the 
office,  of  Qreat  Britain.  For  judicial  purposes,  however, 
an  admiralty  court  sits  in  the  Four  Courts,  Dublin,  having 
a  judge,  a  registrar,  a  marshal,  and  other  officers.  In  peace 
time  and  war  time  alike  it  exercises  only  an  instance  juris- 
diction.    No  prize  oonmussion  has  ever  issued  to  it. 

ApyntAT.TY,  Scotland.  At  the  Union,  while  the 
national  functions  of  the  lord  high  admiral  were  meiged 
in  the  English  office,  there  remained  a  septoite  court  of 
admiralty,  with  subsidiary  local  courts,  having  civil  and 
criminal  jurisdictions  in  maritime  questions,  llie  separate 
courts  were  abolished  in  1831,  and  their  powen  merged  in 
the  courts  of  session  and  justiciary,  and  Uie  local  courts, 

ADMIRALTY  CHARTS.  These  uoeful  aids  to  naviga- 
tion are  constructed  in  the  hydrographio  department  of  tiie 
British  Admiralty,  by  specially-appointed  surveyors  and 


draughtsmen,  and  they  are  issned  to  the  public  by  order  of 
the  lords  commisaionera  of  the  admiralty.   They  are  divided 
into  various  sections  as  follows : — 1.  English  and  Irish 
Channels  and  coasts  of  the  United  Kingdom;  3.  North 
Sea  and  adjacent  coasts;  3.  Baltic  Sea;  4.  North  and  wot 
coasts  of  France,  Spain,  and  Portugal;  5.  Mediterranean, 
BIa<^  Sea,  and  S^  of  Azov;  6.  Atlantic  Ccean  and  Islands; 
7.  Arctic  Sea  and  north  and  east  coasts  of  America>  8. 
West  Indies,  Qulf  of  Mexico,   &c;   9.  South  America, 
east  coast;    10.  West  coasts  of  South  and  North  Ame- 
rica; 11.  Africa,  Madagascar,  Mauritius,  Red  Sea,  Ac; 
12.  East  Indies,  Arabian  coasts  Ac;  13.  Indian  Archi- 
pelago, China  Sea,  Japan,  ^ ;  1 4.  Australia,  New  Zeaknd, 
&a;  15.  Pacific  (>cean  iaUnds.     They  are  about  3000  in 
number,  of  various  sizes  and  scales,  and  the  prices  vary 
from  6d.  to  10s.      Accompanying  the  charts  there  are 
books  of  sailing  directions,  tables,  and  lists  of  lighta 
Similar  charts  as  those  of  the  British  Admiralty  are  issued 
by  the  United  States  Coast  Survey,  as  well  as  by  the 
Russian  and  French  governments.     The  superintendent 
of  the  United  States  C^ast  Survey  issues  an  annual  report, 
showing  the  progress  of  the  survey,  and  containing  much 
valuable  Information. 

ADMIRALTY  ISLAND,  an  ishmd  belonging  to  the 
United  States,  about  90  miles  long  from  N.  to  S.,  and  25 
miles  broad,  lying  between  King  George  IIL  Archipelago 
and  the  mainland,  in  58**  N.  lat,  134*  W.  long.  Its 
coasts,  which  are  generally  steep  and  rocky,  are  indented 
with  several  accessible  and  commodious  bays.  The  island 
has  abundance  of  good  water,  and  is  covered  with  pines^ 
which  grow  there  to  a  very  large  size. 

ADMIRALTY  ISLANDS,  a  group  of  about  forty 
ishmds  lying  to  the  N.E.  of  New  Guinea,  between  2*"  and 
3^  S.  lat,  and  146**  18'  and  147**  46'  K  long.  The  largest 
is  about  50  miles  in  length ;  the  others  are  very  small,  and 
all  rise  but  little  above  the  sesrleveL  Their  exuberant 
vegetation,  and  in  particular  the  groves  of  cocoa-nut  trees, 
give  them  a  veiy  beautiful  appearancei  The  islands  were 
discovered  by  llie  Dutch  in  1616,  but  have  seldom  been 
visited,  access  being  difficult  on  account  of  the  surrounding 
reefs.     The  natives  are  tall,  and  of  a  tawny  colour. 

ADOLPHUS,  John,  historian  and  barrister,  was  bom 
in  London  on  the  7th  August  1768.  He  was  educated 
under  the  care  of  a  grand-uncle,  and  after  making  a  voyage 
to  the  West  Indies  was  enrolled  as  an  attorney  about  the 
year  1790.  Called  to  the  bar  in  1807,  he  devoted  him- 
self to  practice  in  criminal  causes,  and  in  a  few  yean 
attained  a  leading  position  among  Old  Bailey  counsel  His 
masterly  defence  of  Thistlewood  and  the  Cato  Street  oon- 
spiraton,  for  which  he  had  been  retained  only  a  few  hours 
before  the  trial,  did  much  to  extend  his  reputation.  He 
was  very  skilful  in  the  management  of  his  cases,  but  his 
hastiness  of  temper  frequently  led  to  unseemly  altercations 
with  other  couns^  He  held  a  good  position  in  society, 
and  was  on  terms  of  intimacy  with  tiie  leading  literary 
men  of  the  day.  The  History  of  England  from  the  Aecee^ 
sion  of  George  IIL  to  1783,  which  he  published  in  1808, 
was  fovourably  noticed  in  the  Edinburgh  Review  for  its 
impartiality  and  accuracy.  A  new  and  enlaiged  edition 
of  this  work,  in  eight  volumes,  was  in  preparetiony  bnt 
only  seven  volumes  were  completed  when  the  author  died, 
16Ui  July  1845.  His  other  Hteraiy  works  were — Bio- 
graphical Memoirs  of  the  French  Revolution  (1799);  The 
British  Cabinet  (1799);  History  of  France  from  1790  to 
1802  (1803) ;  Memoirs  of  John  Bannister. 

ADOLPHUS,  JoHK  Letgbbter,  sou  ot  the  above,  abo 
a  distinguished  barrister  (died  1862),  was  the  first  to 
pierce  the  mask  of  the  autiior  of  Waverley,  in  a  series  of 
critical  letters  addressed  to  Richard  Heber,  which  he  pvib> 
Hshedinl82L 
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ADONIS,  according  to  cone  tnthon,  the  son  of  Theias, 
king  of  Aj^yria,  and  his  dangltter  Smyrna  [Mjrrrha],  was 
the  faroorite  of  Venus.  He  was  fond  of  nnnting;  and 
Venus  often  warned  him  not  to  attack  the  larger  wild 
beasts;  but  neglecting  the. advice,  he  was  killed  by  a 
wild  boar  he  luid  rashly  wounded  Venus  was  incon- 
Bolable,  and  turned  him  into  a  flower  of  a  blood  colour, 
supposed  by  some  to  be  an  anemone.  Adonis  had  to 
spend  half  the  year  in  the  lower  regions,  but  during  the 
olher  half  he  was  permitted  to  revisit  the  upper  world, 
and  pass  the  time  with  Venus.  No  grief  was  ever  more 
celebrated  than  that  of  Venus  for  Adonis,  most  nations 
round  the  Mediterranean  having  perpetuated  the  memory 
of  it  by  anniversary  ceremonies.  "The  tale  of  Adonis 
(Keightley's  Mythology)  is  evidently  on  eastern  myth. 
His  own  name  and  those  of  his  parents  refer  to  that  part 
of  the  world.  He  appears  to  be  the  same  with  the 
Thammuz  mentioned  by  the  prophet  Ezekiel  (viil  1 4),  and 
to  be  a  Phcenician  personification  of  the  sun,  who  during 
part  of  the  year  is  absent,  or,  as  the  legend  expresses  it, 
with  the  goddess  of  the  under  world;  during  the  remainder 
with  Astarte,  the  regent  of  heaven."  Among  the  Egyptians, 
Adonis  is  supposed  to  have  been  adored  under  the  name 
of  Osiris,  the  husband  of  Isis ;  but  he  was  sometimes  called 
by  the  name  of  Ammuz  or  Thammuz,  the  concealedy  to 
denote  probably  his  death  or  burial  It  has  been  thought 
it  is  he  the  Hebrews  call  the  dead  (Ps.  cvi  28,  and 
Lev.  ziz.  28),  because  his  worshippers  wept  for  him,  and 
represented  him  as  one  dead;  and  at  other  times  they 
call  him  the  image  ofjeaJouay  (Esek.  viii.  3,  5),  because  he 
was  an  object  of  jealousy  to  other  gods.  The  Syrians, 
Fhcenidans,  and  Cyprians  worshipped  Adonis;  and  Calmet 
was  of  opinion  that  this  worship  may  be  identified  with 
that  of  the  Moabitiali  Baal-peor.  Modem  critics  plausibly 
connect  the  divine  honours  paid  to  Adonis  with  the 
mysterious  rites  of  phallic  worship,  which,  in  some  cdiape 
or  other,  prevailed  so  extensively  in  the  ancient  world. 

ADONIS,  in  Ancient  Geography^  a  small  river  rising 
in  Mount  Lebanon,  and  falling  into  the  sea  at  Byblus. 
When  in  flood  its  waters  exhibit  a  deep  red  tinge ;  hence 
tlie  legend  that  connects  it  with  the  wound  of  Adom& 

"  WhUe  smooth  Adonis  from  his  native  rock, 
Banimrple  to  the  sea,  nippos'd  with  Uood 
Of  Tnemmtu  yearly  woonaed.**— Kiltov. 

ADONIS,  a  genus  of  ranunculaceous  plants,  known 
commonly  by  the  names  of  Pheasant's  Eye  and  Floe 
Adonit,  There  are  ten  or  twelve  species  given  by  authors, 
bat  they  may  be  probably  reduced  to  three  or  four.  There 
sie  two  indigenous  species,  Adonie  atUumnalie  and  Adonit 
aulivalie.  They  are  commonly  cultivated.  An  early  flower- 
ing species,  Adonit  vemalitf  is  well  worthy  of  cultivation. 

ADOPTIAN  CONTROVERSY,  a  (jontroversy  rekting 
to  the  sonship  of  Christ,  raised  in  S^Mun  by  Elipandus, 
archbishop  of  Toledo,  and  Felix,  bishop  of  Urgel,  towards 
the  dose  of  the  8th  century.  By  a  modification  of  the 
doctrine  of  Nestorius  they  maintained  that  Christ  was 
really  the  Son  of  Qod  in  his  divine  nature  alone,  and  that 
in  his  human  nature  he  was  only  the  Son  oi  Qod  by  adop- 
tion. It  was  hoped  that  this  view  would  prove  more 
scceptable  to  the  Mahometans  than  the  orUiodoz  doc- 
trine, and  Elipandus  especially  was  very  diligent  in  pro- 
pagating it  Felix  was  instrumental  in  introducing  it  into 
that  part  of  Spain  which  belonged  to  the  Franks,  and 
Charlemagne  thought  it  necessary  to  assemble  a  synod  at 
Ratisbon  (792),  before  which  the  bishop  was  summoned  to 
explain  and  justify  the  new  doctrine.  Instead  of  this  he 
renounced  it,  and  confirmed  his  renunciation  by  a  solemn 
oath  to  Pope  Adrian,  to  whom  the  synod  sent  him.  The 
Kcantation  was  probably  insincere,  fur  on  returning  to  his 
iwcess  hs  taught  adoptianism  as  before.     An'^thor  s^-jiod 


was  held  at  Frankfort  in  794,  by  which  the  new  auctrme 
was  again  formally  condemned,  though  neither  Felix  nor 
any  of  his  followers  appeared.  A  friendly  letter  from 
Alcuin,  and  a  controversial  pamphlet,  to  which  Felix  re- 
plied, were  followed  by  the  sending  of  several  commissions 
of  clergy  to  Spain  to  endeavour  to  put  down  the  heresy. 
Archbishop  Leidrad  of  Lyons  being  on  one  of  these  com- 
missions, persuaded  FeUx  to  appear  before  a  synod  at 
Aix-la-Chapelle  in  799.  There,  after  six  days'  disputing 
with  Alcuin,  he  again  recanted  his  heresy.  The  rest  of  his 
life  was  spent  under  the  supervision  of  the  archbishop  at 
Lyons,  where  he  died  in  816.  Elipandus,  secure  in  his  see 
at  Toledo,  never  swerved  from  the  adoptian  views,  which, 
however,  were  almost  universally  abandoned  after  the  two 
leaders  died.  The  controversy  was  revived  by  solitary  advo- 
cates of  the  heretical  opinions  more  than  once  during  the 
Middle  Ages,  and  the  questions  on  which  it  turns  have,  in 
one  form  or  another,  been  the  subject  of  frequent  discussion. 
ADOPTION,  the  act  by  which  the  relations  of  paternity 
and  filiation  are  recognised  as  legally  existing  between 
persons  not  so  related  by  nature.  Cases  of  adoption  were 
very  frequent  among  the  Greeks  and  Romans,  and  the 
custom  was  accordingly  very  strictly  regulated  in  their  laws. 
In  Athens  the  power  of  adoption  was  ailowed  to  all  citizens 
who  were  of  sound  mind,  and  who  possessed  no  male  off* 
spring  of  their  own,  and  it  could  be  exercised  either  during 
lifetime  or  by  testament.  The  person  adopted,  who  re- 
quired to  be  himself  a  citixen,  was  enrolled  in  the  family 
and  demus  of  the  adoptive  father,  whose  name,  however,  he 
did  not  necessarily  assume.  In  the  interest  of  the  next  of 
kin,  whose  rights  were  affected  by  a  case  of  adoption,  it 
was  provided  that  the  registration  should  be  attended  with 
certain  formalities,  and  ^t  it  should  take  place  at  a  fixed 
time— the  festival  of  the  Tkargelia.  The  rights  and  duties 
of  adopted  children  were  almost  identical  with  those  of 
natural  offspring,  and  could  not  be  renounced  except  in  the 
case  of  one  who  had  begotten  children  to  take  his  place  in 
the  family  of  his  adoptive  father.  Adopted  into  another 
family,  children  ceased  to  have  any  claim  of  kindred  or 
inheritance  through  their  natural  father,  though  any  rights 
they  might  have  through  their  mother  were  not  similarly 
affected.  Among  the  Romans  the  existence  of  the  patria 
poteetat  gave  a  peculiar  significance  to  the  custom  of  adop- 
tion. The  motive  to  the  act  was  not  so  generally  child- 
lessness, or  the  gratification  of  affection,  as  the  desure  to 
acquire  those  civU  and  agnate  rights  which  were  founded 
on  the  palria  poteetat.  It  was  necessary,  however,  that  the 
adopter  should  have  no  children  of  his  own,  and  that  he 
should  be  of  such  an  age  as  to  preclude  reasonable  expec- 
tation of  any  being  bom  to  him.  Another  limitation  as  to 
age  was  imposed  by  the  maxim  adopiio  imitatur  naturam^ 
which  required  the  adoptive  father  to  be  at  least  eighteea 
y^ars  older  than  the  adopted  children.  According  to  the 
same  maxim  eimuchs  were  not  permitted  to  adopt,  as  being 
impotent  to  beget  children  for  ^emselves.  Adoption  was 
of  two  kinds  according  to  the  state  of  the  person  adopted, 
who  might  be  either  still  under  the  pairia  poteetat  (alieni 
Jurie),  or  his  own  master  {tui  Jurie).  In  the  former  case 
the  act  was  one  of  adoption  proper,  in  the  latter  case  it  was 
styled  adrogation^  though  the  term  adoption  was  also  used 
in  a  gener^  sense  to  describe  both  species.  In  adoption 
proper  the  natural  father  publicly  sold  his  child  to  tho 
adoptive  father,  and  the  sale  being  thrice  repeated,  the 
maxim  of  the  Twelve  Tables  took  effect.  Si  paier  filium  ter 
venundvitf  filiue  a  patre  liber  eeto.  The  process  was  rati- 
fied and  completed  by  a  fictitious  action  of  recovery  brought 
by  the  adoptive  father  against  the  natural  parent,  which  the 
latter  did  not  defend,  and  which  was  therefore  known  as  the 
cetsio  in  jure.  Adrogation  could  be  accomplished  origin- 
ally only  by  the  authority  of  the  people  assembled  In  thf 
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Cbm^M,  Imt  fitvm  tiie  tinw  of  Diodedan  it  was  e^^^ 
an  imperial  reacript  Females  could  not  be  adrogated, 
and,  as  thej  did  not  possess  the  pcUria  potetku,  they  could 
not  exercise  the  right  of  adoption  in  either  kin4.  The 
whole  Boman  law  on  the  subject  of  adoption  will  be  found 
in  Justinian's  IiuUhUa,  libu  i  tit  11.  In  Hindoo  law, 
as  in-  nearly  ereiy  ancient  sjstam,  wills  are  almost  unr 
known,  and  adoptions  take  their  place.  The  strict  law 
of  adoption  in  India  has  been  relaxed  to  the  extent 
that ,  a  Hindoo  widow  may  adopt  when  her  deceased 
husband  has  not  done  so.  Adoption  ii  not  recogniud 
in  the  laws  of  England  and  Scotland,  though  there 
are  legal  means  by  jrhich  one  may  be  enabled  to  assume 
the  <aame  and  arms  and  to  inherit  the  property  of  a 
atranger.  In  France  and  Germany,  which  may  be  said 
to  hare  embodied  the  Bomui  law  in  their  juiiBpru- 
dence,  adoption  ia  regulated  according  to  the  principles 
of  Justinian,  though  with  several  more  or  less  important 
modifications,  rendered  necessary  by  the  usages  of  these 
countries  respectiTely.  The  part  played  by  the  legal 
fiction  of  adoption  in  the  constitution  of  primitire  society 
and  the  dyiliiation  of  the  race  is  so  important,  thai  Sir 
Henry  S.  Maine,  in  Ids  valuable  Work  on  Aneieni  Law, 
ezpiesses  the  opinion  that,  had  it  never  existed,  the  primi- 
tive groups  of  mankind  could  not  have  coalesced  except  on 
terms  of  absolute  superiority  on  the  one  side,  and  absolute 
subjection  on  the  other.  With  the  institution  of  adoption, 
however,  one  people  might/e^  itsel/Ba  descended  from  the 
same  stock  as  the  people  to  whose  »aera  ffmtUieia  it  was  ad- 
mitted; and  amicable  relations  were  thus  established  between 
stocks  which,  but  for  this  expedient,  must  have  submitted 
to  the  arbitrament  of  the  sword  with  all  Us  consequences. 
Adoptiom,  as  a  Biblical  term,  occurs  only  in  the  ^ew 
TcttamenL  In  Old  Testament  histoiy  the  practice  was 
unknown,  though  cases  approximating  to  it  have  been 
pointed  out  In  the  New  Testament  vIo^co-ZiBi  occurs  in 
several  passages,  on  which  is  founded  one  of  the  leading 
doctrines  of  theology. 

ADORATION(from  at,  oris,  the  mouth,  or  from  oro,  to 
pray),  an  act  of  homage  or  worship  which,  among  the 
Eomans,  was  performed  by  raising  the  hand  to  the  month, 
kissing  it,  and  then  waving  it  in  the  direction  of  the 
adored  object      The  devotee  had  his  head  covered,  and 
after  the  act  turned  himself  round  from  left  to  right 
Sometimes  he  kissed  the  feet  or  knees  of  the  images  of  the 
gods  themselves,  and  Saturn  and  Hercules  were  adored 
with  the  head  bare.     By  a  natural  transition  the  homage 
that  was  at  first  paid  to  divine  beings  alone  came  to  be 
paid  to  men  in  token  of  extraordinaiy  respect     Those 
who  approached  the  Greek  and  Boman  emperors  adored  by 
bowing  or  kneeUng,  laying  hold  of  the  imperial  robe,  and 
presently  withdrawing  the  hand  and  pressing  it  to  the  lips. 
In  eastern  countries  adoration  was  pwf ormed  in  an  attitude 
still  more  lowly.     The  Persian  method,  introduced  by 
CyniSy  was  to  bend  the  knee  and  fall  on  the  face  «t  the 
prince's  feet,  strikiug  the  earth  with  the  forehead,  and 
kissing  the  ground.    Homage  in  this  form  was  refused  by 
Conon  to  Artaxerxes,  and  by  Callisthenes  to  Alexander  the 
Great     In  England  the  ceremony  of  kissing  the  king's  or 
queen's  hand,  and  some  other  acts  which  are  performed 
kneeling,  may  be  described  as  forms  of  adoration.    Adora- 
tion is  applied  in  the  court  of  Bome  to  the  ceremony  of 
kissing  the  Pope's  foot,  a  custom  which  is  said  to  have 
been  introduced  by  the  popes  after  the  example  of  the 
Emperor  Diodetian.    In  the  Bonush  Church  a  distinction 
is  made  between  Lairia,  a  worship  due  to  God  alone,  and 
IhUia  or  Hyptrdulia,  the  adoration  paid  to  the  Virgin, 
saints,  martyrs,  crucifixes,  the  host,  drc. 

ADOUB,  the  ancient  Atunu,  a  river  of  France  which 
rises  near  Bar^,  in  the  department  of  Upper  Pyrenees^ 


and,  flowing  first  northwardly  then  with  s  dreoit  to  the 
west,  passes  through  the  departments  of  Gers  and  Landes, 
and  falls  into  the  Bay  of  Biscay  3  miles  below  Bayonne. 
Its  length  ii  about  180  mOes,  and  it  is  navigabb  for  about 
70  miles,  as  far  as  St  S^ver.  Bagn6res4e-BigorTe,  Tbrbes, 
and  Dax  are  the  other  important  towns  on  its  banksi 

ADOWA,  the  capital  of  Tigr^  in  Abyssinia,  is  dtnated 
in  W  12'  K.  lat,  39*  3'  R  long.,  on  the  left  bank  of 
the  Biver  Hasam,  145  miles  N.K  of  Gondar.  It  is  built 
on  the  eastern  dedivity  of  a  hill  overlooking  a  small  plain, 
and  has  regular  streets,  ornamented  with  trees  and  gardena. 
The  town  derives  its  chief  importance  from  its  situation  on 
the  roate  between  Massowah  and  Gondar,  which  has  caused 
it  to  become  the  great  entrepot  of  traffic  between  the  ex- 
tensive table-land  of  Tigr^  and  the  coast  Gold  and  ivory 
are  induded  in-  its  transit  trade,  and  hardware  is  manu- 
factured, as  well  as  the  coarse  cotton  doth  which  circulates 
in  Abyssinia  as  the  medium  of  exchange  in  place  of  money. 
Popuktion  about  600a 

AT>RA,  the  ancient  Ahdera,  a  seaport  of  Spain  on  the 
Mediterranean,  in  the  province  of  Almeria,  60  miles  S.E. 
of  Grenada.  Lead  is  extensivdy  wruught  in  the  neigh- 
bourhood, and  exported  to  MsneilleB.  The  other  exports 
indude  wheat  and  sugar.     Population,  7400. 

ADRASTUS,  in  Legendary  Hittory,  was  the  eon  of 
Talaus,  king  of  Argos,  and  Lysianassa,  daughter  of  Pdybos, 
king  of  SicTon.  Being  driven  from  Aigoe  by  Amphiaraus, 
Adrastus  repaired  to  ^cyon,  where  he  became  king  on  the 
death'  of  Pdybus.  After  a  time  he  was  reconciled  to 
Amphiarans,  to  whom  he  gave  his  sister  in  marriage, 
returned  to  Argos,  and  occupaed  the  throne.  He  acquind 
great  honour  in  ihe  famous  war  against  Thebes,  which  he 
undertook  for  the  restoration  of  Us  son-in-law  Polynicea, 
who  had  been  deprived  of  his  rights  by  his  brother  Eteodes, 
notwithstanding  the  agreement  between  theuL  Adrastus, 
followed  1^  Polyniees  and  Lydeus,  lus  two  8ons-||i-law, 
Amphiaraus,  his  brother-in-law,  Gapaneus,  Hippomedon, 
and  Parthenopnus,  inarched  agahist  the  city  of  Iliebes,  and 
on  his  way  is  said  to  have  founded  the  Nemean  games. 
This  is  the  expedition  of  the  iSmm  Wartkiet  againtt  Tkebet 
which  the  poets  have  made  nearly  as  famous  as  the  siege 
of  Troy.  As  Amphiarans  had  f oretdd,  th^  all  lost  their 
lives  in  this  war  except  Adrastus,  who  was  saved  by  the 
speed  of  his  horse  Arion.  Ten  years  after,  at  the  insti- 
gation of  Adrastus,  the  war  was  renewed  by  the  sons  of 
the  chiefs  that  had  fallen.  This  expedition  was  called 
the  War  of  tk$  Epigcni,  and  ended  in  the  taking  and 
destruction  of  Thebes.  None  of  the  followers  of  Adrastoa 
perished  in  it  except  his  son  iSgialeus.  The  death  of 
this  son  aifected  Adrastus  so  mu£  that  he  died  of  grief 
at  Megara,  as  he  was  leading  back  his  victorious  army. 

APR! A,  a  dty  of  Italy,  in  the  province  of  Bovigo, 
between  the  rivers  Po  and  Adige.  It  is  a  place  of  great 
antiquity,  and  was  at  an  early  period  a  seaport  of  such 
importance  and  celebrity  as  to  give  name  to  the  sea  on 
which  it  stood.  Originally  an  Etruscan  colony,  it  eigoyed 
for  a  time  remarkable  prosperity;  but  under  the  Romans 
it  ^>pean  never  to  have  been  of  much  importance,  and 
after  the  fall  of  the  Western  Empire  it  rapidly  declined. 
The  dykes  which  protected  the  surrounding  country  from 
inundation  were  neglected,  the  canals  became  choked,  and 
the  mud  and  other  deposits  brought  down  by  the  waters  d 
the  Po  and  Adige  caused  a  gradual  extension  of  the  land 
into  the  Adriatic,  so  that  Adria  ceased  to  be  a  seiq^ort,  and 
is  now  16  miles  from  the  sea,  on  whose  shores  it  formerly 
stood.  By  the  draining  of  the  neighbouring  lands,  the 
modem  town  has  been  much  improved.  It  has  some  trade 
in  grain,  cattle,  fish,  wine^  and'  earthenware,  ia  tho  aeat  of 
a  Ushopric,  and  has  a  museum  of  Greek  and  Boman  anti- 
quitiea.    A  little  to  the  south,  extensive  lemains  of  tha 
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ancient  dty  liare  been  discoyeted  deeply  imbedded  in  tbe 
accumulated  soil     The  population  of  Adria  is  10,000. 

ADRIA  {h  'ASpcoc^AcU  xzrii.  27)  in  St  Paul's  time 
meant  all  that  part  of  the  Mediterranc/vn  batween  Crete 
and  Sicily.  This  fact  is  of  importance,  as  it  relieves  us 
from  the  necessity  of  finding  the  ishnd  of  Melita,  on  which 
Paul  was  shipwrecked,  in  the  present  Adriatic  Gulf. 

ADRIAN,  a  town  of  the  United  Sutes,  capital  of 
Lenawee  co.,  Michigan,  situated  on  a  branch  of  the  Raisin 
riyer,  and  on  the  Michigan  Southern  Railway,  73  miles 
AY.S.W.  of  Detroit.  Adrian  is  the  centre  of  trade  for  the 
surrounding  district,  which  is  chiefly  grain-producing.  Its 
extensive  water-power  is  employed  in  mills  of  various  kinds. 
It  has  several  fine  churches  and  other  public  buildings. 
Population  in  1670,  8438. 

ADRIAN,  PuBLius  JClius,  Roman  emperor.  See 
Hadrian  and  Romajt  History. 

ADRIAN  (sometimes  written  Habsiam)  was  the  name 
of  six  popes  : — 

Adrian  I.,  son  of  Theodore,  a  Roman  nobleman,  occupied 
the  pontifical  chair  from  772  to  795.  Soon  after  his 
accession  the  territory  that  had  been  bestowed  on  the 
popes  by  Pepin  was  invaded  by  Desiderius,  king  of  the 
Longobards,  and  Adrian  found  it  necessary  to  invoke  the 
aid  of  Charlemagne,  who  entered  Italy  with  a  large  army, 
and  repelled  the  enemy.  The  pope  acknowledged  the 
obligation  by  conferring  upon  the  emperor  the  title  of 
Patrician  of  Rome,  and  Charlemagne  made  a  fresh  grant  of 
the  territories  orginally  bestowed  by  his  father,  with  the 
addition  of  Ancona  and  Bcneventa  The  friendly  rektions 
thos  established  between  pope  and  emperor  continued 
unbroken,  though  a  serious  difference  arose  between  them 
on  the  question  of  the  worship  of  images,  to  which  Charle- 
magne and  the  Gallican  Church  were  strongly  opposed, 
while  Adrian  favoured  the  views  of  the  Eastern  Church, 
and  approved  the  decree  of  the  Council  of  Nicsea  (787), 
confirming  the  practice  and  excommunicating  the  icono- 
clasts. It  was  in  connection  with  this  controversy  that 
Charlemagne  wrote  the  so-called  Ltbri  Carolini^  to  which 
Adrian  replied  by  letter,  anathematising  all  who  refused 
to  worship  the  images  of  Christ,  or  the  Virgin,  or  saints. 
Notwithstanding  this,  a  synod,  held  at  Frankfort  in  794, 
anew  condemned  the  practice,  and  the  dispute  remained 
unsettled  at  Adrian's  death.  An  epitaph  written  by 
Charlemagne  in  verse,  in  which  he  styles  Adrian  "  father," 
proTes  that  his  friendship  with  the  pontiff  was  not  dis- 
turbed by  the  controversy  in  which  they  were  so  long 
engaged. 

Adrian  II.,  bom  at  Rome,  became  pope  in  867,  at  the 
age  of  seventy-fliz.  He  faithfully  adhered  to  the  ambi- 
tions policy  of  his  immediate  predecessor,  Nicholas  I.,  and 
used  every  means  to  extend  his  authority.  His  persistent 
endeavours  to  induce  Charles  the  Bald  to  resign  the  king- 
dom of  Lorraine  to  the  emperor  were  unsuccessfid. 
Hinemar,  archbishop  of  Rheims,  who  had  crowned  Charles, 
denied  the  pope's  right  to  interfere  in  the  matter,  and 
maintained  that  the  threatened  excommunication  of  the 
Idng'a  adherents  would  have  no  validity.  Adrian  was  for 
the  time  more  successful  in  his  contest  with  the  patriarch 
of  Constantinople — the  sentence  of  deposition  he  passed 
upon  Photius  being  confirmed  by  a  council  of  the  Eastern 
Church  held  in  869-70.  His  arrogant  measures  were, 
however,  the  immediate  occasion  of  the  schism  between  the 
Oreek  and  Latin  churches.  Adrian  had  himself  been 
nianicd,  but  put  away  his  wife  on  ascending  the  papal 
throne,  and  a  council  called  by  him  at  Worms  in  868 
decreed  the  celibacy  of  the  clergy.     He  died  in  872. 

Adrian  IIL,  bom  at  Rome,  succeeded  Martin  H  in 
W4,  and  died  in  885  on  a  journey  to  Worms. 
Adrux  IV.    whom  name  was  Nicholas  Breakspeare, 


was  bom  before  1100.  a.d.  at  Langley,  near  St  Albans,  in 
Hertfordshire,  and  is  the  only  Englishman  who  has  occupied 
the  papal  chair.  His  request  to  be  allowed  to  take  the 
habit  of  the  mdna^-teiy  of  St  Albans  having  been  refused 
by  Abbot  Richard,  he  proceeded  to  Paris,  where  }m  studied 
with  diligence,  and  soon  attained  great  proficiency,  espe- 
cially in  theology.  Being  admitted,  after  a  period  of  pro- 
bation, a  regular  clerk  in  the  monastery  of  St  Rufus,  in 
Provence,  he  distinguished  himself  so  much  by  his  learning 
and  strict  observance  of  the  monastic  discipline  that  he  was 
chosen  abbot  when  the  office  fell  vacant  His  merit  became 
known  to  Pope  Eugenius  III.,  who  created  him  cardinal- 
bishop  of  Alba  in  1146,  and  sent  him  two  years  later  as  his 
legate  to  Denmark  and  Norway.  On  this  mission  he  con- 
verted many  of  the  inhabitants  to  Christianity,  and  erected 
Upsal  into  an  archiepiscopal  see.  Soon  after  his  return  to 
Rome,  Anastasius,  ruccessor  of  Eugenius,  died,  and  Nicholas 
was  unanimously  chosen  pope,  against  his  own  inclination, 
in- Nov.  1154.  On  hearing  of  the  election,  Heniy  IL  of 
England  sent  the  abbot  of  St  Albans  and  three  bishops  to 
Rome  with  his  congratulations,  which  Adrian  acknowledged 
by  granting  considerable  privileges  to  the  monasteiy  of  St 
Albans,  including  exemption  from  all  episcopal  juris- 
diction except  that  of  Rome.  The  bestowal  by  Adrian  of 
the  sovereignty  of  Ireland  upon  the  English  monarch  was 
a  practical  assertion  of  the  papal  claim  to  dispose  of  king- 
doms. The  act,  besides  faolitating  and  hastening  the 
subjection  of  Ireland  to  EngKnd,  was  also  the  means  of 
inducing  Henry  to  yield  the  long-contested  point  of  lay 
investiture  to  ecclesiar4cal  offices.  The  beginning  of 
Adrian's  pontificate  was  signalised  by  the  energetic 
attempts  of  the  Roman  people  to  recover  their  ancient 
liberty  under  the  consuls,  but  the  pope  took  strong 
measures  to  maintain  his  authority,  compelling  the  magis- 
trates to  abdicate,  kying  the  city  under  an  interdict,  and 
procuring  the  execution  of  Arnold  of  Brescia  (1155).  In 
the  same  year  he  exconmiunicated  William,  king  of  Sicily, 
who  had  ravaged  the  territories  of  the  church,  but  the  ban 
was  removed  and  the  title  of  King  of  the  Two  Sicilies 
conferred  on  William  in  the  following  year,  on  the  promise 
of  a  yearly  tribute  to  the  Holy  See.  With  Adrian  com- 
menced the  long  and  bitter  conflict  between  the  papal 
power  and  the  house  of  Hohenstaufen  which  ended  in  the 
humiliation  of  the  latter.  Frederick  Barbarossa  having 
entered  Italy  at  the  head  of  a  large  army  for  the  purpose 
of  obtaining  the  crown  of  Germany  from  the  hands  of  the 
pope,  Adrian  met  him  at  Sutri.  The  demand  that  he  should 
hold  the  pope's  stirrup  as  a  mark  of  respect  was  at  first 
refused  by  Frederick,  whereupon  the  pope  on  his  part  with- 
held from  the  emperor  the  oaculum  pacisj  and  the  cardinak 
ran  away  in  terror.  After  two  days'  negotiation,  Frederick 
was  induced  to  yield  the  desired  homage,  on  the  representa- 
tion that  the  '^ame  thing  had  been  done  by  his  predecessors. 
His  holiness  then  conducted  the  emperor  to  Rome,  where 
the  ceremony  of  coronation  took  place  in  -the  Church  of  St 
Peter's.  It  was  in  these  transactions  that  the  quaorel 
originated.  A  letter  addressed  by  the  pope  to  Frederick 
and  the  German  bishops  in  1157  asserted,  on  the  ground 
of  the  ceremonies  that  had  taken  place,  that  the  emperor 
held  his  dominions  as  a  beneficium.  The  expression,  being 
interpreted  as  denoting  feudal  tenure,  stirred  up  the  fiercest 
indignation  of  Frederick  and  the  Germans,  and  though 
explanations  were  afterwards  given  with  the  view  of  show* 
ing  that  the  word  had  not  been  used  in  an  offensive  sense, 
the  breach  could  not  be  healed.  Adrian  was  about  to 
pronounce  the  sentence  of  excommunication  upon  Frederick 
when  he  died  at  Anagni  on  the  1st  Sept.  1159. 

Adrian  V.,  a  Genoese,  whose  name  was  Ottoboni  Fiescl, 
occupied  the  papflQ  throne  for  only  five  weeks  in  1276. 
When  oongratuktfid  on  his  accession  he  replied  in  the 
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weU-known  words,  "  I  wish  yoa  had  found  iJb  a  healthy 
cardinal  rather  than  a  dying  pope." 

Ai/fiiAN  YL,  horn  of  hnmhle  parentage  at  Utrecht  in 
1459,  studied  at  the  uniyerBky  of  LouTain,  of  which  he 
became  viceK^hancellor.  He  was  chosen  by  the  Emperor 
Mazimilian  to  be  tutor  to  his  grandson,  the  Archduke 
Charles,  through  whose  interest  as  Charles  Y.  he  was  aftei> 
wards  raised  to  the  papal  throne.  In  1517  he  receiyed  the 
cardinal's  hat  from  Leo  X.,  and  in  1519  he  was  made 
bishop  of  Tortoea.  After  the  death  of  Ferdinand  he  was  for 
a  time  regent  of  Spain.  He  was  chosen  pope  Jan.  9, 1522 ; 
but  the  election  was  yery  displeasing  to  the  people  of  Home, 
as  the  new  pope,  in  contrast  with  his  predecessor  Leo,  was 
known  to  be  yery  rigid  in  discipline  and  frugal  in  his  mode 
ofliying.  On  his  accession,  contrary  to  the  usual  custom, 
he  did  not  change  his  name,  and  he  showed  his  dislike  to 
ostentation  in  many  other  ways.  In  regard  to  the  great 
fact  with  which  he  luui  to  deal---the  Reformation — ^Adnan's 
conduct  showed  that  he  did  not  fully  estimate  the  grayity 
of  the  crisis.  Acknowledging  the  coiruptions  of  the  diurch, 
he  did  his  utmost  to  reform  certain  external  abuses;  but 
when  his  proposed  measures  failed  to  win  bade  Luther  and 
the  other  reformers,  he  immediately  sought  to  suppress 
their  doctrines  by  forces  He  died  on  the  14th  September 
1528.  So  little  did  the  people  care  to  conceal  their  joy  at 
the  eyent  that  they  wrote  on  the  door  of  his  physician's 
house  the  words  ''  the  sayiour  of  his  country." 

ADRIAN,  Cabdikal,  was  bom  at  Cometo,  in  Tuscany, 
and  studied  at  Rome.  He  was  sent  l^  Innocent  YIIL  as 
nundo  to  Britain,  to  endeayour  to  reconcile  James  IIL  of 
Scotland  and  his  subjects.  That  king  haying  died,  Adrian 
remained  in  England,  where  Heniy  TEL  presented  him  to 
the  bishopric  of  Hereford,  and  afterwards  to  that  of  Bath 
and  WeUs;  but  he  neyer  resided  in  either  of  these  dioceses. 
On  his  return  to  Rome  he  became  secretary  to  Pope 
Alexander  VL,  who  employed  him  in  yarious  missions,  and 
subsequently  inyested  him  with  the  purple.  It  was  Adrian 
in  particular  that  Alexander  is  said  to  haye  meant  to  poison 
in  order  that  he  might  seise  on  his  great  wealth,  when,  as 
IS  generally  reported,  he  fell  a  yictim  to  his  own  wicked- 
ness. Not  long  after  the  eleyation  of  Leo  X  to  the  papal 
chair  he  was  implicated' in  the  conspiracy  of  Cardinal 
Petrucci  against  tbtt  pontiff,  He  confessed  his  guilt;  and 
fjardon  being  offered  only  on  condition  of  his  payment  of 
a  fine  of  25,000  ducats,  he  resolyed  to  fly  from  Rome.  It 
is  supposed  that  he  was  murdered  by  a  domestic  who 
coyeted  his  wealtL  Adrian  was  one  of  the  first  who  sought 
to  restore  the  Latin  tongue  from  ita  mediasyal  corruptions 
to  classical  purity.  He  wrote  De  Vera  PkUotophia,  a  i«> 
ligious  treatise,  printed  at  Cologne  in  1548;  De  Sermone 
LiuinOf  a  learned  work,  published  at  Romein  1515^and  re 
peatedly  since;  a  treatise,  De  VenatUme;  and  some  Latin 
yerses. 

ADRIANI,  QiOYAKKi  Battista,  bom  of  a  patrician 
family  of  Florence  about  1511,  was  secretary  to  the  republic 
of  Florence,  and  for  thirty  years  professor  of  rhetoric  at 
the  uniyersity.  He  wrote  a  history  of  his  own  times,  from 
1536  to  1574,  in  Italian,  whidi  is  generally,  but  according 
to  Branet  erroneously,  considered  a  continuation  of  Guio- 
dardinL  De  Thou  acknowledges  himself  greatly  indebted 
to  this  history,  praising  it  especially  for  its  accuracy.  Adriani 
composed  funeral  orations  on  the  Emperor  Charles  Y.  and 
other  noUe  personages,  and  was  the  author  of  a  long  letter 
on  ancient  painters  and.  sculptors  prefixed  to  the  third 
ydume  of  Yaaari.     He  died  at  Florence  in  1579. 

ADRIANOPLE  (called  by  the  Turks  Edkenxh),  a  dty 
c/  European  Turkey,  in  the  prpyince  of  RumeUa,  137 
•ailes  W.N.W.  of  Constantinople;  41*  41'  N.  hit,  26*  35' 
E  long.  It  is  pleasantly  situated  partly  on  a  hill  and 
partly  on  the  banks  of  the  Tun^ja,  near  its  confluence 


with  the  Maritza.  Next  to  Constantbople,  Adriaaopla  ia 
the  most  important  dty  of  the  empirei  It  is  the  seat  df  a 
bishop  of  the  Greek  Church.'  The  streets  are  narrow, 
crooked,  and  filthy;  ita  andent  dtadel,  and  the  walla  wliich 
formerly  surrounded  the  town,  are  now  in  ruins.  Of  ita 
public  buildings  the  most  distinguished  are  the  EddSeren^ 
the  andent  psJaoe  of  the  sultans,  now  in  a  state  of  decay; 
the  famous  basaar  of  Aii  Pacha;  and  the  mosque  of  the 
Sultan  SeUm  H,  a  magnificent  specimen  of  Turkidi  arefai- 
-tecture,  which  ranks  among  the  finest  Mahometan  temples. 
The  city  has  numerous  .baths,  carayanseries,  and  bazaars; 
and  considerable  manufactures  of  silk,  leather,  tapestry, 
woollens,  linen,  and  cotton,  and  an  actiye  general  trada 
Besides  fruits  and  agricultural  produce,  its  exports  induda 
raw  silk,  ootton,  opium,  rose-water,  attar  of  roses,  wax,  and 
the  famous  dye  known  as  Turkey  red.  The  surrounding 
countiy  is  extremely  fertile,  and  its  wines  are  the  best  pro- 
duced in  Turkey.  The  dty  is  supplied  with  fresh  water 
by  means  of*  a  noble  aqueduct  carried  by  arches  oyer  an 
extendye  yalley.  There  is  also  a  fine  stone  bridge  here 
oyer  the  Tun4ja.  During  winter  and  spring  the  Slaritza 
is  nayigable  up  to  the.town,  but'Enos,  at  the  mouth  of  that 
riyer,  is  properly  its  seaport  Adrianople  was  called 
Uskadama  preyious  to  the  time  of  the  Emperor  Hadrian, 
who  improyed  and  embellished  the  town,  and  changed  ita 
name  to  Hadrianopolis.  In  1360  it  was  taken  by  the 
Tn^  who,  from  1366  till  1453,  when  they  got  poeseasion 
of  Constantinople,  made  it  the  seat  of  thdr  goyemment. 
In  the  campaign  of  1829  Adrianople  surrendered  to  the 
Russians  without  making  any  resistance,  but  was  restored 
after  the  treaty  of  peace  dgned  the  same  year.  Population, 
140,000. 

ADRIATIC  SEA,  the  Jdriaiieum  Mare  of  the  undents, 
is  an  arm  of  the  Mediterranean  which  -separates  Italy  from 
Triest,  Croatia,  Dalmatia,  and  Albania.  It  extends  from 
40""  to  45''  50'  N.  lat  in  a  N.W.  direction.  Its  extreme 
north-west  portion  f  onus  the  Gulf  of  Yenioe,  and  on  the  east 
dde  are  the  gulfs  of  Triest,  Fiume,  Cattaro,  and  Drina  Its 
greatest  length  is  450  ndles,  its  mean  breadth  90  milesy 
and  its  depth  yaries  from  12  to  22' fathoms.  The  western 
or  Italian  coasts  are  generally  low  and  marshy;  but  tlie 
eastern  shores  are  steep  and  rocky,  and  the  abounding 
creeks  and  inlets,  with  the  numerous  islands,  afford  to 
mariners  many  safe  natural  harbours.  The  ebbs  and  flows 
of  the  tide  in  the  Adriatic  are  inconsiderable,  though  more 
observable  than  in  the  Mediterranean  genmaUy;  and  its 
saltness  is  a  little  greater  than  that  of  the  ocean.  The 
preralence  of  sudden  squaUs  from  the  N.E.  and  S.E.  renders 
its  nayigation  hazardous,  especially  in  winter.  Except  the 
Po  and  Adige,  no  condderable  riyers  flow  into  the  Adriatic 
Its  diief  emporia  of  trade  are  Venice,  Triest,  and  AnconsL 
The  port  of  Brindisi,  on  the  Italian  coast,  near  the  southern 
extremity  of  the  Adriatic,  is  rapidly  rising  in  importanoe 
as  the  point  of  arriyal  and  departure  of  the  Peninsular  and 
Oriental  Company's  st^^ers  conyeying  the  oyerland  mails 
between  Euj^d  and  the  East  The  name  Adriatic  is 
derived  from  Adria,  between  the  mouths  of  the  Po  and  the 
Adige,  and  not  from  Adria  in  Pioenum.  (See  HighlanoU  and 
Islands  of  the  Adriatic,  by  A.  A.  Paton,  2  yola.  8yo»  1849; 
Skoree  of  the  Adriatic,  by  Yiscouatess  Straagford,  1864.) 

ADULEor  ADULi8,atownontheRedSea.    SeeZvLiA. 

ADULLAM,  in  Scripture  Geography,  a  dty  in  the  plain . 
country  of  the  tribe  of  Judah.  The  caye  Adullam,  in 
whidi  David  took  refuge  after  escaping  from  Gath  (1  Scon. 
xxiL  .1),  was  probably  dtuated  among  the  mountains  to. 
the  east  of  Judah,  near  the  Dead  S^  From  its  being 
described  as  the  resort  of  "  every  one  that  was  in  distress,* 
or  **  in  debt,"  or  "  discontented,"  it  has  often  been  humoi^ 
oufily  alluded  to,  as  by  the  Baron  of  Bradwardine  in 
Waverley,  chap.  57. 
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ADULT£HATION,   the  act  of  debasing   a   pure   or 
genuine  commodity  for  pecuniary  profit,  by  adding 
to  it  an  inferior  or  spurious  article,  or  by  taking  from  it 
one  or  more  6f  its  constituents.     Tbe  term  is  derived  from 
the  Latin  tuiullero,  which  in  its  various  inflections  signifies 
to  defile,  to  debase,  to  corrupt,  to  sophisticate,  to  falsify,  to 
coanteifeit,  Ac     The  objects  of  adulteration  are  fourfold, 
namely,  to  increase  the  bulk  or  weight  of  the  article,  to 
improve  its  appearance,  to  give  it  a  false  strength,  or  to 
rob  it  of  its  most  valuable  constituents.     All  these  adul- 
terations are  manifestly  of  a  designedly  fraudulent  character, 
and  are  therefore  properly  the  subjects  of  judicial  inquiry ; 
bat  there  may  be  accidental  corruptions  and  adulterations 
of  a  commodity,  arising  from  natural  or  unavoidable  causes, 
as  when  darnel  or  ergot  become  mixed  with  grain  in  the 
fields  of  the  slovenly  farmer,,  or  when  an  article  becomes 
changed  and  deteriorated  from  spontaneous  decay,  or  when 
mineral  matters  and  other  impurities  are  accidentally  derived 
from  the  machinery  or  vessels  in  which  the  thing  is  prepared 
or  kept  The  recognition  of  such  impurities,  and  the  tracing 
of  them  to  their  source,  is  of  prime  importance  in  pursuing  a 
charge  of  adulteration.    Few  articles  of  commerce,  however, 
are  exempt  from  fraudulent  adulteration,  and  the  practice 
of  it  has  grown  with  the  competition  of  trade,  and  the 
removal  of  those  wholesome  restrictions  which  in  former 
timea  were  so  energetically  opposed  to  all  kinds  of  dishonest 
dealing;  for  the  guilds  and  companies  of  all  large  cities 
bad  their  corporate  regulations  for  supervising  and  govern- 
ing every  description  of  trade  and  manufacture.    The  ezdse, 
too,  including  the  customs,  had  until  recently  control  over 
the  quality  of  all  ezciseable  articles ;   and  although  the 
pnme  object  of  this  was  to  protect  the  revenue  of  the 
country,  yet  it  also  served  to   prevent  adulteration.     In 
addition  to  this  there  were  in  ancient  times  ordinances  of 
assize  for  regulating  the  price  and  quality  of  the  common 
necessaries  of  life.    As  far  back  as  the  reign  of  John  (1203) 
there  was  a  proclamation   throughout   the   kingdom  for 
enforcing  the  legal  obligations  of  assize  as  regards  bread  ; 
and  in  the  following  reign  the  statute  (51  Hen.  IIL  stat  6), 
entitled  the    Pillory  and   Tumbrel,  was   framed  for  the 
express  purpose  of  protecting  the  public  from  the  dishonest 
dealings  of  bakers,  vintners,  brewers,  butchers,  and  others. 
This  statute  is  deserving  of  notice  as  the  first  in  which  the' 
adolteration  of  human  food  is  specially  noticed  and  prohi- 
bited ;  and  it  seems  to  have  been  enforced  with  more  or 
less  of  rigour  until  the  time  of  Anne,  when  it  was  repealed 
(8  Anne,  c.  19).     According  to  Liber  AlhuSy  it  was  strictly 
observed  in  the  days  of  Edward  L,  for  it  states  that  "  if 
any  default  shall  be  found  in  the  bread  of  a  baker  in  the 
citj,  the  first  time,  let  him  bo  drawn  upon  a  hurdle  from 
the  Guildhall  to  his  own  house  through  the  great  street 
where  there  bo  most  people  assembled,  and  through  the 
great  streets  which  are  most  dirty,  with  the  faulty  loaf 
hanging  from  his  neck ;  if  a  second  time  he  shall  be  found 
committing  the  same  offence,  let  him  be  drawn  from  the 
Guildhall  through  the  great  street  of  Chccpe,  in  the  manner 
aforesaid,  to   the  pillory,  and  let  him  be  put  upon  the 
pniory,  and  remain  there  at  least  one  hour  in  the  day  ;  and 
the  third  time  that  such  defauH  shall  be  found,  ho  shall  bo 
drawn,  and  the  oven  shall  be  pulled  down,  and  the  baker 
made  to  forswear  the  trade  in  the  city  for  over."  Vintners, 
•picers,  grocers,  butchers,  regrators,  and  othcra,  were  subject 
to  the  like  punishment  for  di&honc:^ly  in  their  commercial 
dealings — it  being  thought  that  the  pillory,  by  appealing 
to  the  sense  of  shame,  was  far  more   deterrent  of  such 


crimes  than  fine  or  imprisonment  But  all  this  has  given 
way  to  the  forco  of  free  trade,  and  now  the  practice  of 
adulteration  has  become  an  art,  in  which  the  knowledge  of 
science  and  the  ingenuity  of  trade  are  freely  exercised. 
Fifty  years  ago  it  attracted  the  attention  of  ime  of  the  most 
expert  chemists  of  the  day,  Mr  Accum,  who,  in  Ms  Treatise 
on  AdtUterations  of  Food,  and  Culinary  Foisont^  declared  it 
to  be  an  ''art  and  mystery."  Subsequently  to  that,  in 
1 851  and  the  three  following  years,  articles  on  the  adultera^ 
tion  of  food  appeared  in  the  Lancet,  and  the  effect  of 
those  articles  was  to  call  for  a  Parliamentary  inquiry,  which 
resulted  in  the  Adulteration  of  Food  Act  of  1860.  That 
Act  of  Parliament  gave  power  to  certain  local  authorities 
in  England,  Scotland,  and  Ireland  to  appoint  analysts, 
having  competent  medical,  chemical,  and  microscopical 
knowledge.  The  penalty  for  selling  an  adulterated  article, 
knowing  it  to  be  so  adulterated,  was  five  pounds,  and  the 
costs  of  the  proceedings.  But  as  the  statute  was  permissive, 
only  a  few  analysts  were  appointed,  and  it  soon  became  a 
dead  letter.  Attempts  were  subsequently  made  to  improve 
the  law,  and  to  make  it  compulsory  on  local  authorities  to 
appoint  analysts.  One  of  these  was  the  Bill  of  1869,  and 
another  was  that  of  1871 — both  of  whieh  were  abandoned 
by  their  promoters.  In  the  year  1872,  however,  an  Act  was 
passed,  entitled  An  Act  to  amend  the  Laws  for  the  Prevention 
of  Adulteration  of  Food,  Drink,  and  Drugs.  The  main 
features  of  this  Act  are  the  following : — Local  authorities  in 
England,  Scotland,  and  Ireland  are  bound  to  appoint  analysts 
with  competent  medical,  chemical,  and  microscopical  know- 
ledge. They  must  also  appoint  officers  or  inspectors  to 
purchase  articles  of  food,  drink,  and  drugs  within  their 
respective  districts,  and  take  them  to  the  analyst  for 
examinatioiL  Other  purchasers  of  such  articles  are  per 
mitted,  under  proper  restrictions,  to  have  suspected  articles 
analysed.  On  receiving  a  certificate  from  the  analyst, 
stating  that  any  article  is  adulterated,  the  inspector  must  take 
the  necessary  legal  proceedings  for  the  purpose  of  bringing 
the  offender  to  justice.  The  penalty  on  conviction  of 
mixing  anything  whatever  with  a  drug,  with  the  view  of 
adulterating  it,  or  of  mixing  any  injurious  or  poisonous 
ingredient  with  any  article  of  food  or  drink,  is  a  sum  not 
exceeding  fifty  pounds,  together  with  the  costs ;  and  for  the 
second  otl'ence  he  shall  be  guilty  of  a  misdemeanour,  and  be 
imprisoned  for  a  period  not  exceeding  six  calendar  months 
with  hard  labour.  The  penalty  for  selling  an  adulterated 
article  with  a  guilty  knowledge  is  a  sum  not  exceeding 
twenty  pounds,  together  with  the  costs ;  and  for  a  second 
offence,  the  justice  may  order  the  offender's  name,  place  of 
abode,  and  offence  to  be  published  in  a  newspaper,  or  in  any 
manner  he  thinks  fit,  at  the  expense  of  the  offender. 
Although  the  meaning  of  the  term  adulteration  is  not  strictly 
defined  in  the  Act,  yet  it  is  declared  that  the  admixture  of 
anything  whatever  with  an  article  of  food,  drink,  or  drug, 
for  the  purpose  of  fraudulently  increasing  its  weight  or 
bulk,  is  an  adulteration  within  the  provisions  of  the  Act. 
The  adulteration  of  intoxicating  liquors  is  provided  for  by 
the  Licensing  Act  1872  (35  and  36  Vict.  c.  94)  ;  and 
in  this  Act  there  is  a  schedule  of  substances,  called  "  Dele- 
terious Ingredients^'*  which  are  considered  to  be  adultaia- 
tions :  they  are  CoccxUua  itidicus,  chloride  of  sodium  or 
common  salt,  copperas,  opium,  Indian  hemp,  strychnine, 
tobacco,  darnel  seed,  extract  of  logwood,  salts  of  zinc  or 
lead,  alum,  and  any  extract  or  compound  of  any  of  these. 
The  execution  of  this  Act  rests  with  the  police  authorities 
and  the  Inland 'He venue.     Tho  pcnaltica  fur  adulteration 
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are  veiy*  severe,  leaving  it  to  the  magistrate  either  to  inflict 
a  heavy  fine  or  to  send  the  offender  to  prison.  In  the  year 
1869  an  Act  was  passed  to  prevent  the  adulteration  of  seeds, 
in  fraud  of  Her  Majesty's  subjects,  and  to  the  great 
detriment  of  agricolture  (32  and  33  Vict  c.  112),  wherein 
it  is  declared  that  the  killing  of  seeds,  the  dying  of  them, 
and  the  selling  of  such  killed  or  dyed  seeds,  with  intent  to 
defraud,  is  punishable  with  a  penalty  not  exceeding  five 
pounds  for  the  first  offence,  nor  exceeding  fifty  pounds  for 
a  second  or  subsequent  offence,  together  with  the  publication 
of  the  offender's  name,  place  of  abode,  and  offence  in  any 
manner  that  the  justice  thinks  fit 

Adulteration  in  other  countries  is  strictly  prohibited 
under  penal  obligations.  The  Prussian  penal  code  provides 
that  any  person  selling  adulterated  or  spoiled  goods  shall 
be  liable  to  a  penalty  up  to  fifty  dollars,  or  imprisonment 
for  six  weeks,  witli  confiscation  of  goods ;  and  it  is  not 
necessary  to  prove  that  the  seller  was  aware  of  the  adultera* 
tion.  In  Holland,  the  Dutch  kiw  is  very  similar  to  the 
code  Napoleon,  and  inflicts  a  punishment  of  imprisonment 
for  from  six  days  to  two  years,  with  a  fine  of  from  16  to 
600  francs.  The  adulteration  of  bread  with  copperas  or 
sulphate  of  zinc  is  dealt  with  by  imprisonment  of  from  two 
to  five  years,  and  a  fine  of  from'  200  to  500  florins.  In 
Paris,  malpractices  connected' with  the  adulteration  of  food 
are  investigated  by  the  Conseil  de  Salubrity  and  punished. 
Much  valuable  information  concerning  the  adulteration  of 
food,  drink,  and  drugs  in  foreign  countries  has  ktely  been 
obtained  from  the  various  British  legations  and  consulates 
abroad,  through  a  circular  addressed  to  them  from  the 
Foreign  Office.  These  investigations  were  commenced  by 
the>late  Earl  of  Clarendon,  and  have  been  continued  by 
Earl  Granville.  The  results  have  been  published  in  the 
Food  Joumcd  for  1870  and  1871 ;  and  they  are  epitomised 
at  page  193  of  the  journal  of  the  last  mentioned  date. 

Among  the  adulterations  which  are  practised  for  the 
purpose  of  fraudulently  increasing  the  weight  or  bulk  of  an 
article  are  the  following  : — 

1.  AdiUieratioru  of  Jfilk. — This  is  commonly  effected  by 
the  addition  of  water — ^technically  termed  Simpson ;  and  it 
is  known  by  the  appearance  of  the  milk,  the  specific  gravity 
of  it,  the  quantity  of  cream  which  rises,  and  the  chemical 
composition  of  the  milk.  Qood  milk  has  a  rich  appearance, 
and  a  full  pleasant  taste.  Its  specific  gravity  ranges  from 
1029  (water  being  1000)  to  1032— the  average  being  1030. 
If,  therefore,  the  density  of  milk  is  above  1030,  other 
conditions  corresponding,  the  inference  is  that  the  sample 
is  unusually  good.  Between  1028  and  1030  it  is  most 
probably  genuine.  At  from  1026  to  1028  it  is  of  doubtful 
quality,  and  below  that,  unless  the  amount  of  cream  is 
enormously  large,  the  sample  is  not  genuine.  An  instru- 
ment, called  a  gal<ictome  er,  has  been  constructed  to  show  the 
specific  gravity  of  milk  at  a  glance ;  but  it  must  always  bo 
remembered  that  while  the  addition  of  water  tends  to  lower 
the  gravity  of  milk,  so  also  does  the  presence  of  much 
cream,  and  therefore  a  sample  of  skimmed  milk  may  show 
a  high  gravity  even  when  diluted  with  water.  The  per- 
centage quantity  of  cream  is  ascertained  by  means  of  an 
instrument  caUod  a  Uictomeier.  It  is  a  glass  tube  about  10 
or  1 1  inches  long  and  half  an  inch  in  diameter,  graduated 
into  100  parts.  Having  shaken  a  sample  of  milk  so  as  to 
diffuse  the  cream  throughout  its  bulk,  it  is  poured  into  the 
lactometer  to  the  topmost  division ;  and  after  standing  for 
12  hours,  to  allow  the  cream  to  rise,  the  proportion  of  it  is 
tead  off  from  the  divisions  on  the  tube.  Qood  milk  shows 
a  range  of  from  8  to  12  divisions.  Conjoined  with  the 
preceding  test,  this  affords  reliable  indication  of  the  quality 
of  the  sample.  After  removing  the  cream,  the  gravity 
should  be  again  taken,  and  this  should  not  be  lower  than 
1030.     The  chemical  composition  of  milk  varies  to  some 


extent  with  the  breed  of  the  cow,  its  age,  the  diet  upon 
which  it  is  fed,  the  time  of  calving,  and  the  time  of  milking ; 
for  afternoon  milk  is  generally  richer  than  morning,  and 
the  last  drawn  than  the  first  But  taking  the  resolto  of  a 
large  number  of  analyses  by  different  chemists,  it  may  be 
said  that  the  average  percentage  composition  of  milk  is  as 
follows: — Casein  or  cheese  matter,  3*64;  butter,  3-55; 
milk,  sugar  or  lactose,  4<70 ;  saline  matter,  0*81 ;  and 
water,  87*30.  H,  tiierefore,  1000  grains  of  milk  be  treated 
with  a  few  drops  of  acetic  acid,  and  then  heated  in  a  flask 
to  about  120*  Fahr.,  the  casein  of  the  nrilk  will  curdle, 
and  enclose  within  it  all  the  butter.  When  it  is  quite  cold, 
it  can  easily  be  filtered,  and  when  dry,  the  curd  and  batter 
should  weigh  from  75  to  85  grains;  and  the  serum  or  whey 
should  have  a  density  of  about  1029.  The  addition  of 
mineral  matter,  as  common  salt  or  carbonate  of  soda,  to 
milk  is  easily  recognised  by  an  examination  of  the  aah  or 
saline  constitutents.  lOOO  grains  of  good  milk  evaporated 
to  dryness  will  produce  from  120  to  130  grains  of  solid 
matter,  of  which  about  8  grains  are  mineral ;  and  these  are 
left  in  the  platinum  capsule,  when  the  solid  matter  is 
incinerated  or  burnt  to  an  ash.  Of  this  ash  about  half  is 
phosphate  of  lime,  and  2*7  are  alkaline  chlorides,  the  rest 
being  phosphates  of  magnesia  and  iron,  with  a  little 
carbonate  of  soda.  Any  notable  increase,  therefore,  in  the 
proportion  of  ash,  or  any  large  diminution  of  it,  will  show 
adulteration.  Colouring  matter,  as  annatto,  &c.,  is  known 
by  the  peculiar  tint  of  the  milk;  and  starchy  matters 
boiled  to  an  emulsion  wiU  give  their  characteristic  reactions 
with  iodine,  and  will  furnish  a  sediment  which  the  micro- 
scope will  reveal  Fatty  emulsions,  in  imitation  of  mUk, 
were  used  during  the  siege  of  Paris,  on  the  recommendation 
of  M.  Dubrunfaut,  who  daims  to  have  made  a  very  perfect 
substitute  by  emiilsifying  fatty  matter  with  an  artificial 
whey  or  serum.  This  he  did  by  dissolving  from  40  to  50 
grammes  of  saccharine  matter  (lactose,  glucose,  or  cane 
sugar),  and  from  20  to  30  grammes  of  albumen  (dried  white 
of  egg),  and  from  1  to  2  grammes  of  the  crystals  of  carbonate 
of  aoda,  in  half  a  litre  of  water,  and  then  emulsifying  with 
from  50  to  60  grammes  of  olive  oil  or  other  fatty  substance. 
This  is  best  done  at  a  temperature  of  from  120**  to  140** 
Fahr. ;  and  the  liquid  so  prepared  has  the  appearanoe  of 
cream,  and  requires  to  be  mixed  with  twice  its  volume  of 
water  to  acquire  the  consistence  of  milk.  Gelatine  may 
be  used  instead  of  albumen,  the  mixture  beijig  even  noore 
nearly  like  rich  cream  than  the  former.  M.  Gaudin  says 
that  any  kind  of  fat  may  be  used  for  this  purpose,  provided 
it  is  purified  with  superheated  steam ;  and  M.  Fan  states 
that  even  horse  grease  may  be  so  employed.  M.  Dumas, 
however,  is  of  opinion  that  none  of  these  substitutes  can 
take  the  place  of  milk  for  any  time  as  dietetical  agents. 
Milk  from  diseased  animals,  especially  those  affected  with 
pleuropneumonia,  and  the  foot-and-mouth  disease,  is  very 
unwholesome,  and  ought  not  to  be  drunk.  The  diseased 
product  is  recognised  by  the  presence  of  abnormal  inflam- 
matory globules  of  the  nature  of  pus,  and  by  a  large  amount 
of  epithelium  cella  Preserved  condensed  milk  is  now  so 
commonly  used  for  food,  that  its  properties  when  good 
should  be  known.  100  peirts  of  the  specimens  at  present  in 
the  market  consist  of  from  14  to  18  parts  of  casein,  from 
12  to  14  of  butter,  from  44  to  52  of  sugar,  and  from  2*4  to 
2-7  of  saline  matter — ^making  in  all  from  77  to  81  parts  of 
solid  matter — the  rest,  namely,  from  23  to  19  parts,  being 
water.  It  appears,  therefore,  that  the  concentration  of  the 
milk  has  been  carried  to  about  one-third  of  its  original  bulk, 
and  that  sugar  has  then  been  added,  so  that  when  diluted 
with  twice  its  volume  of  water,  it  makes  a  sweet-tasting 
milk  of  ordinary  strength.  Qood  cream  should  contain 
rom  25  to  34  parts  of  butter,  about  5  of  casein,  2  of  sugar, 
2  of  saline  matter,  and  from  62  to  56  parts  of  water. 
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2.  Cofi$  lias  fcom  very  early  times  been  the  subject 
of  BophiBticatioiL  As  for  bock  as  1725,  the  Act  2  Qea  L 
c.  30,  took  cognizance  of  the  practice,  and  rendered  it 
peoaL  In  1603  it  was  the  object  of  very  dedsive 
measures,  for  by  43  Oea  IIL  c  129,  the  officers  of  excise 
were  empowen^d  to  search  for,  and  to  seise  any  burnt, 
scorched,  or  roastod  peas,  beans,  or  other  grains  or 
vegetable  substance  prepared  in  imitation  of  coffee ;  and 
any  person  manufacturing  or  sdling  the  same  was  liable  to 
a  penalty  of  J&IOO ;  gradually,  howereK,  it  was  found  that 
ose  of  torrefied  yegetables  in  lieu  of  coffee,  was  becoming 
general  in  spite  of  these  restrictions,  and,  therefore,  in 
1822,  the  Legislature  (3  Qea  lY.  c.  53)  thought  it 
expedient  to  allow  the  manufacture  and  sab  of  scorched  or 
roasted  com,  peas,  beans,  or  turnips,  by  persons  who  were 
not  dealers  or  sellers  of  coffee  or  cocoa,  provided  the  same 
was  sold  under  license  in  a  whole  or  nnground  condition, 
and  in  its  proper  name.  The  penalty  for  infraction  of  the 
law  was  XlOO  in  the  case  of  a  dealer  in  coffee  or  cocoa,  and 
£50  in  that  of  a  licensed  dealer.  At  that  time  the  use  of 
chicoiy  was  not  generally  known  in  England,  although  it 
hsd  long  before  been  introduced  into  France  as  a  substitute 
for  coffee;  and  its  use  was  encouraged  by  the  first 
Napoleon,  who  thought  thus  to  strike  a  blow  at  English 
commerce.  It  was  Jso  used  in  Belgium  and  the  Nether- 
lands, so  that  travellers  who  visited  Paris,  Brussels,  or 
Amsterdxun,  became  acquainted  with  the  substitute,  and 
gradually  acquired  a  taste  for  it.  About  the  year  1820 
the  first  parcels  pf  chicory  were  imported  into  this  country, 
sod  it  would  seem  that  the  public  demand  for  it  gradually 
increased;  for  in  1832  there  was  a  minute  of  the  Treasury 
nullifying  the  Acto  of  George  IH  and  George  IV.,  by 
allowing  grocers  and  other  dealers  in  coffee  and  cocoa  to 
sell  chicory,  provided  they  did  not  mix  it  with  coffee.  At 
a  later  period  even  this  restriction  was  withdrawn ;  for  by 
the  Treasury  minute  of  1840,  dealers  in  coffee  were  per- 
mitted to  sdl  a  mixture  of  chicory  and  coffee,  provided  a 
duty  of  6d.  per  lb.  vras  paid  on  all  the  chicory  imported  for 
home  consumptbn.  The  use  of  it  being  thus  legalised,  it 
rapidly  came  into  favour,  and  English  farmers  found  it 
profitable  to  cultivate  the  root,  and  to  send  it  into  commerce 
du^  free.  This  roused  the  attention  of  the  Goyemment, 
for  the  duties  on  chicoiy  and  coffee  began  seriously  to  fall 
off.  Eyen  the  quality  of  the  coffee  imported  underwent  a 
change;  for  , instead  of  deftianding  the  fine  flavoured 
varieties,  orders  were  given  for  a  coarse  and  strong  descrip- 
tum  of  plantation  coffee,  which  would  stand  a  good  deal  of 
chicory,  as  the  grocers  phrased  it  All  this  was  brought  to 
the  notice  of  the  Lords  of  the  Treasury,  and  in  1852  they 
revoked  the  order  of  1840.  But  so  strong  was  the  influence 
of  the  trade  upon  Government,  that  in  the  following  year 
the  offensive  minute  was  withdrawn,  and  grocers  were  again 
permitted  to  sell  mixtures  of  coffee  and  chicory,  provided 
the  packet  was  distinctly  labelled  <*  mixture  of  chicoiy  and 
coffee."  The  Treasury  even  went  so  far  in  1858  as  to 
<lir^  the  Comnt'issioners  of  Inland  B;eventte,  not  to  object 
to  licensed  dealers  in  coffee  keeping  and  selling  mangel- 
wurzel  or  beet-root  mixed  with  coffee,  provided  they 
observed  the  same  conditions  as  those  laid  down  in  the 
Treasmy  minute  of  1 853  as  to  chicory  and  coffee.  Up  to  this 
time  the  duty  on  chicory  had  been  merely  nominal ;  but  it 
was  grsdually  increased  until,  in  1863,  it  was  equivalent  to 
that  levied  on  ooffee,  and  thus  the  revenue  was  protected, 
while  adulteration  was  encouraged.  The  extent  to  which 
this  was  practised  may  be  gathered  from  the  Annual 
Heports  of  Mr  Phillips,  die  principal  chemist  of  the  Inland 
^eremie  Laboratory.  Dunng  the  years  1856  to  1862 
induaxre,  wben  the  dealers  in  coffee  and  chicory  were 
^ted  by  the  officers  of  Exdse,  the  average  number  of 

'  I  of  coffee  annually  examined  was  3053,  and  of  these 


90,  or  nearly  3  per  cent  were  adulterated— the  taagebelqg 
from  51  per  cent  in  1856,  to  1*8  per  cent  in  1863;  and 
the  quantity  of  chicory  in  the  mixture  averaged  24  per 
cent  In  1860  it  was  29  per  cent  Now,  in  all  these  cases 
the  coffee  vras  sold  as  pure  coffee,  with  no  label  upon  the 
package ;  but  when  the  mixtures  of  chicory  and  coffee  were 
asked  for,  7*3  per  cent  were  improperly  labelled,  and  the 
average  proportions  of  chicory  ran^^  from  39*8  per  cent 
in  1859,  to  22*3  per  cent  in  1862—the  average  for  the 
seven  years,  before  the  duties  were  equalised,  being  80*7 
per  cent  In  some  cases,  however,  it  reached  to  nearly 
90  per  cent— 40  to  50  per  cent  being  common  propoi^ 
tions;  and  to  neutnlise  the  peculiar  sweetness,  and  the 
earthy  flavours  which  such  quantities  of  chicory  induced,  it 
was,  and  still  is  the  pactice,  to  add  more  or  less  of  the 
bitter  material  called  **  finings,"  which  is  a  preparation  of 
burnt  sugar  or  caramel  Even  chicory  itself  is  now  the 
subject  of  adulteration  with  roasted  com,  beans,  lupin  seeds, 
acorns,  horse-chesnuts,  peas,  pulse  (called  **  Hamoro'  pow- 
der"), mustard  husks,  coffee  husks  (called  "flighto"),  and 
even  spent  ooffee,  besides  various  roots,4s  carrots,  panuipe, 
mangel-wnnel,  beet-root,  dandelion,  he.  It  is  even  said 
that  spent  tan  and  dried  bullocks'  livers  have  been  employed 
for  the  purpose.  The  tests  for  these  adulterations  are  the 
appearances  presented  by  the  tiBSues  of  the  various  vegetables 
when  examined  under  the  microscope,  and  by  the  fact 
that  infusion  of  chicory  does  not  become  discoloured  when 
it  is  treated  with  iodine,  as  it  contains  no  starchy  matters. 
Ground  coffee,  also,  is  of  such  a  greasy  nature,  from  the 
presence  of  volatile  oil,  that  when  it  is  dirown  upon  water, 
it  floats,  and  does  not  readily  discolour  the  water;  whereas, 
all  the  adulterating  agents  quickly  sink  in  water,  and  give 
it  a  brown  porter^e  appearance.  It  is  not  difficult  indeed 
to  separate,  in  a  rough  way,  the  coffee  from  its  adulterating 
matters  by  merely  stirring  a  given  weight  of  the  mixture 
in  a  tumbler  of  cold  water ;  after  a  few  minutes,  the  coffee 
will  be  found  upon  the  surface  of  the  water,  and  the  othef 
things  at  the  bottom  of  it  Chemical  analysis  also  readily 
discovers  the  fraud.  It  might  be  thought  that  there  vra^ 
safety  in  purchasing  the  coffee-benies  entire,  but  a  very 
ingenious  machine  has  been  patented  for  the  manufacture 
of  spurious  berries  out  of  common  vegetable  substances. 

3.  2Va.— Formerly,  when  the  supply  of  tea  to  this 
country  was  entirely  under  the  control  of  the  £ast  India 
Company,  the  adulteration  of  it  in  China  was  rarely 
practised,  as  every  shipment  of  it  vros  carefully  examined 
by  experienced  officers  at  Canton,  who  rejected  all  teas  of 
spurious  or  doubtful  character.  At  that  time,  therefore,  the 
adulteration  of  tea  vros  carried  on  after  it  was  imported  into 
this  country,  and  there  were  many  legislative  enactments 
prohibiting  the  practice.  By  the  Act  2  Geo.  L  c.  3» 
every  tea  dealer  was  sulgeot  to  a  penalty  of  JBIOO,  if  he 
was  convicted  of  counterfeiting,  altering,  fabricating,  or 
manufacturing  tea,  or  mixing  it  with  other  loaves.*  Later 
still,  the  statutes  of  4  Geo.  IE.  e.  14,  and  17  Geo.  IH 
c.  29,  and  4  Geo.  IV.  c  14,  dealt  more  precisely  with  the 
subject,  and  imposed  other  penalties.  At  that,  time  the 
adulterations  of  tea  were  effected  in  a  wholesale  manner ; 
for  according  to  Mr  Phillips,  of  the  Inland  Revenue  Office^ 
there  were  in  London  alone,  in  1843,  as  many  as  eight 
manufactories  in  which  the  exhausted  kaves,  obtained  from 
hotels,  coffee-houses,  and  elsewhere,  were  redried,  and  faced 
with  rose-pink  and  blacklead,  in  imitation  of  genuine  tea. 
More  recently,  however,  the  adulteration  of  tea  has  been 
practised  by  the  Chinese,  who  find  no  difficulty  in  disposing 
of  any  kind  of  spurious  tea  to  English  merchants  at  Canton 
and  Shanghai,  who  ship  it  to  this  country,  and  lodge  it  in 
the  bonded  warehouses  with  all  the  formalities  of  an 
honourable  transaction,  knowing  that  the  difficulties  of 
oonvioting  them  under  the  Adulteration  of  Food  Acts  and 
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KmsuioeB  B«noTai  jkCts  are  aimost  insnnnonntable ;  f or» 
in  the  fint  place,  the  local  aac^'taiy  authorities  have  no 
means  of  obtaining  direct  information  of  the  existence  of 
nnsonnd  or  spurious  tea,  or  other  article  of  food  or  drink 
in  bonded  warehouses ;  and  secondly,  if  such  information 
reaches  them  indirectly,  they  haye  no  legal  right  of  entry 
for  the  purpose  of  examining  the  tea  and  taking  samples. 
But  -supposing  both  of  these  difficulties  have  been  sur- 
mounted, and  the  tea  has  been  found  on  analysis  to  be 
spurious,  there  yet  remain  the  difficulties  of  obtaining  a 
justice's  order  for  its  condemnation,  an  order  from  the 
customs  for  its  removal,  and  an  order  which  will  satisfy 
the  requirements  of  the  whaffinger  in  whose  custody  it  has 
been  placed.  But  besides  these,  there  are  the  difficulties 
of  proving  the  ownership  of  the  article,  and  the  guilty 
knowledge  of  the  broker  who  sells  it  hk  illustration  of 
this,  we  may  refer  to  the  proceedings  of  the  sanitary 
authorities  of  the  dty  of  London  in  their  endeavour  to 
suppress  the  importation  and  sale  of  spurious  tea.  In  the 
month  of  March  1870,  Dr  Letheby,  the  food  analyst  for  the 
city,  reported  that  a  large  quantity  of  spurious  tea  had 
arrived  in  London  from  China,  and  was  lodged  in  the 
bonded  warehouses  of  the  city.  It  was  described  as  "  Fine 
Moning  Congou''  from  Shanghai ;  and  it  consisted  of  the 
redried  leaves  of  exhausted  tm,  much  of  which  had 
become  putrid  before  drying.  It  appears  to  have  been 
called  in  China  **  Marloo  mixture" — Maloo  being  the  name 
of  the  street  where  it  was  prepared,  and  along  the  sides  of 
which  heaps  of  this  trash  might  often  be  seen  drying  in  the 
sun,  with  dogs  and  pigs  walking  over  it.  Proceedings 
were  taken  under  the  Nuisance  Removal  Amendment  Act 
(26  and  27  Vict  c  117),  for  tiie  purpose  of  obtaining 
an  order  for  the  condemnation  and  destruction  of  the  tea ; 
but  it  was  argued  for  the  defence — Ut,  That  "tea"  was  not 
named  in  the  Act  of  Parliament ;  2d,  That  it  was  not 
included  under  the  term  "  vegetable ;"  3<f,  That  it  was 
not  **  food  /'  and  4th,  That  being  in  a  bonded  warehouse, 
it  was  not  "  exposed  for  sale."  The  case,  however,  was  so 
glaring  that,  after  two  days'  hearing,  an  order  was  given  by 
the  justice  for  its  destruction ;  but  as  a  case  was  granted 
for  the  opinion  of  the  Court  of  Queen's  Bench,  the  order 
was  suspended ;  and  as  the  application  to  the  Court  was 
never  made,  the  order  is  still  in  abeyance.  In  another 
case,  where  many  chests  of  spurious  "scented  orange 
Pekoe  sif tings"  were  in  bond,  the  order  for  its  condemnation 
was  refuted  on  the  ground  that  there  was  not  sufficient 
evidence  of  the  so-called  tea  being  unwholesome,  notwith- 
standing that  it  was  not  above  une-sixth  its  proper  strength ; 
that  it  had  little  or  none  of  the  active  principles  of  tea ; 
that  it  had  an  unpleasant  odour  and  an  acrid  taste ;  that  a 
great  portion  of  it  was  not  tea  at  all,  and  that  the  rest  of 
it  was  composed  of  exhausted  tea  leaves,  with  just  enough 
good  tea  to  give  it  a  flavour.  A  like  failure  of  justice 
occurred  in  the  city  in  1866,  when  measures  were  taken  by 
the  sanitary  authorities  to  prevent  the  sale  of  about  350,000 
lbs.  of  rotten  and  charred  tea  which  had  been  saved  from  a 
ite  at  Beal's  wharf.  The  adulterations  practised  by  the 
Chinese  are  numerouF ;  exhausted  tea  is  redried  and  glazed 
in  a  very  deceptive  manner.  Millions  of  pounds  of  leaves 
of  different  plants,  other  than  tea,  are  gathered  and  mixed 
with  it.  Mineral  matter  tooy  in  the  form  of  china  clay, 
fine  sand,  and  iron  filings,  are  ingeniously  incorporated  with 
the  leaf  before  curling,  so  that  as  much  as  from  20  to  40 
ner  cent  of  impurity  is  thus  mixed  with  it  The  tests, 
V>wever,  for  these  adulterations  are  very  simple.  In  the 
first  place,  there  is  the  usual  trade  test  of  infusion :  a 
\|uantity  cKf  tea,  amounting  to  the  weight  of  a  sixpence,  is 
put  into  a  small  covered  cup,  and  infused  with  about  four 
oonoes  of  boiling  water  for  ten  minutes.  The  infusion  is 
then  poured  off  from  the  leaves,  and  is  examined  for  colour, 


taste,  and  odour — all  of  which  are  charaetenstia  The 
leaves,  too,  are  examined  for  soundness,  for  colour,  for  siM, 
and  for  special  botanical  properties.  Impurities  like  iron 
filings,  sand,  or  dirt,  are  easily  seen  among  the  leaves,  or  at 
the  bottom  of  the  cup ;  and  when  these  are  placed  upon  a 
coarse  sieve  and  washed  with  water,  the  impurities  patt 
through,  and  may  be  collected  for  examination.  The  leaves, 
too,  betray  by  their  coarseness  paid  botanical  characters, 
the  nature  and  quality  of  the  tea;  for  although  the  leaves 
of  genuine  tea  differ  much  in  size  and  form,  yet  their 
venation  and  general  structure  are  very  distinctive^  Very 
young  leaves  are  narrow,  convoluted,  and  downy;  those 
next  in  size  and  age  have  their  edges  delicately  serrated, 
and  the  venation  is  scarcely  perceptible;  while  those  of 
larger  size  have  the  venation  well  marked,  there  being  a 
series  of  loops  along  each  side  of  the  leaf  extending  from 
the  mid-rib  to  the  edge :  the  serrations  also  are  stronger 
and  deeper,  beginning  a  short  distance  from  the  stem  and 
running  up  the  side  of  the  leaf  to  the  apex.  In  addition 
to  this,  the  microscopic  characters  of  the  surface  of  the  leaf 
are  very  characteristic.  Further  investigations  of  a  chemical 
nature  are  sometimes  needed  to  determine  the  question  of 
adulteration;  and  these  depend  on  the  well-known  com- 
position of  good  tea.  In  different  cases,  according  to  the 
age  of  the  leaf  and  its  mode  of  treatment,  the  proportions 
of  its  chief  constituents  may  vary ;  but  in  a  general  way 
it  may  be  said  that  the  average  composition  of  tea  is  as 
follows : — Moisture  from  6  to  10  per  cent ;  astringent 
matter  (taimin),  from  26  to  35;  gum,  from  6  to  7; 
albuminous  matters,  from  2  to  3;  thein,  from  2  to  3; 
mineral  matters  (ash),  from  5  to  6 ;  and  ligneous  or  woody 
tissue,  from  50  to  60  per  cent  Qreen  tea,  which  ii 
generally  made  out  of  young  leaves,  contains  the  largest 
quantity  of  soluble  matters;  and  these,  when  fnUy  exhausted 
from  the  leaves  by  successive  boiling  in  water,  amount  to 
from  25  to  35  per  cent  of  the  weight  of  the  tea.  In 
ordinary  cases,  when  the  tea  is  merely  infused  in  boiling 
water,  it  does  not  yield  above  25  per  cent  of  extractive. 
Again,  the  ash  of  tea  is  very  characteristic  of  its  quality — 
old  and  spurious  leaves,  as  well  as  tea  adulterated  with 
mineral  matter,  yielding  more  than  6  per  cent  of  ash.  The 
chief  constituents  of  tibe  ash  of  good  tea  are  potash  and 
phosphoric  acid,  with  a  little  lime,  sOica,  and  oxide  of  iron 
— ^there  being  but  a  trace  of  chlorine  and  sulphuric  add ; 
whereas  the  ash  of  old  and  exhausted  leaves  contains  but 
little  potash  and  phosphoric  acid,  in  proportion  to  the  lime 
and  sUica ;  and  in  those  cases  where  tea  has  been  damaged 
by  sea  water,  the  amount  of  chloride  is  considerable.  Iron 
filings  in  tea  are  easily  discovered  by  means  of  a  magnet, 
there  being  in  some  cases  as  much  as  20  or  30  per  cent  of 
this  impurity.  Even  when  incorporated  with  the  leaf 
before  rolling  and  glazing,  the  fraud  is  detected  by  the 
attraction  of  the  tea  to  the  magnet 

4.  Cocoa  in  its  natural  state  contains  so  much  fatty 
matter  (amounting  to  rather  more  than  half  its  weight), 
that  it  has  long  been  the  practice  to  reduce  it  by  means  of 
sugar  or  farinaceous  substances.  The  first  of  these  pre- 
parations is  called  chocolate,  and  the  latter  is  known  by 
such  names  as  granulated,  fiaJce,  rock,  soluble  cocoa,  Ac.  In 
some  cases  the  mixture  is  adulterated  with  mineral  matters, 
as  oxide  of  iron,  to  give  colour.  These  adulterations  are 
recognised  by  the  appearance  and  taste  of  the  preparation, 
by  its  microscopic  characters,  by  the  colour  and  reaction 
of  its  solution,  and  by  the  proportions  of  fat  and  mineral 
matters  in  it 

5.  Bread, — Especial  care  has  been  taken  at  all  times  to 
protect  the  public  from  the  dishonest  dealing  of  bakers. 
The  assize  of  bread,  for  example,  is  a  very  ancient  institu- 
tion ;  for  it  was  the  subject  of  a  proclamation  in  1 202,  and 
it  was  the  chief  matter  referred  to  in  the  notable  statate  of 
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the  FUlofj  ttid  Tamlmi  (51  H«iii7  HL  atat  16)  already 
mentioned.  In  the  dty  of  London,  aooording  to  "  Liber 
ABmt,"  the  anise  of  bread  was  an  unportakit  inatitation. 
It  W9B  always  made  immediately  after  the  feast  of  St 
Ifichael  in  each  year,  and  very  speeifio  instractions  were 
girea  for  the  gnidanoe  of  the  fonr  discreet  men  who  were 
to  perform  it ;  for  their  decision  regulated  the  business  of 
the  baker  in  respect  of  the  piioe  and  quality  of  htead,  ise,, 
for  the  eorrent  year;  and  woe  to  him  if  he  disregarded  it — 
there  being  nomeroai  instances  in  "  Liber  A^butT  of  the 
pilloiy  and  the  thew  in  esses  where  bread  had  been  found 
idolterated  or  of  short  weight  In  the  time  of  Anne,  the 
aaaiie  of  bread  was  still  further  regulated  (8  Anne,  e;.19}, 
uid  in  the  year  1815  it  was  abolished  by  the  statute  55 
Geo.  HL  c.  99.  Espedal  provision,  however,  was  made 
to  guard  against  the  frauds  of  adulteiation,  for  sereral  Acts 
of  Pttfliament,  especially  81  Geo.  IL  c  29  and  1  and  2 
Geo.  lY.  c  50,  prohibited  the  use  of  alum  and  other 
spurious  articles  in  bread  under  severe  penalties*  At  the 
present  time,  the  chief  adulterations  of  bread  are  with  alum 
or  sulphate  of  copper  for  the  purpose  of  giving  solidity  to 
the  gluten  of  damaged  or  inferior  flour,  or  with  chalk  or 
carbonate  of  soda  to  oorrect  the  acidity  of  such  flour,  or 
with  boiled  rice  or  potatoes  to  enable  the  bread  to  cany 
more  water,  and  thus  to  produce  a  large  number  of  loaves 
per  nek  of  flour.  In  practice  100  lbs.  of  flour  will  make 
from  133  to  137  lbs.  dt  bread,  a  good  average  being  136 
lbs. ;  80  that  a  sack  of  flour  of  280  Ibei  should  yield  95 
four-pound  loavea  But  the  art  of  the  baker  is  ezerdsed'to 
increase  the  number,  and  this  is  accomplished  by  harden- 
ing the  glnten  in  the  way  already  mentioned,  or  by  means 
of  a  gummy  mess  of  boiled  rice,  three  or  four  pounds 
of  whidi,  when  boiled  for  two  or  three  hours  in  as 
many  gallons  of  water,  will  make  a  sack  of  flour  yield  at 
least  100  four-pound  loaves.  Such  bread,  however,  is 
always  dropsical,  and  gets  soft  and  sodden  at  the  base  on 
standing,  and  quickly  becomes  mouldy.  A  good  loaf 
should  have  kindness  of  structure,  being  neither  chaffy, 
nor  flaky,  nor  crummy,  nor  sodden.  It  should  also  be 
met  and  agreeable  to  the  palate  and  the  nose,  being 
neither,  sour  nor  mouldy.  It  should  keep  well,  and  be 
eafily  restored  to  freshness  by  heating  it  in  a  closed  vessel 
Md  a  slice  of  it,  subjected  to  a  temperature  of  from  260*" 
to  280**  Fahr.  should  hardly  be  discoloured,  and  should  not 
lose  nwre  than  37  or  38  per  cent  of  its  weight  When 
steeped  in  water,  it  should  give  a  milky  sweet  solution, 
uid  not  a  ropy  acid  liquid.  The  recognition  of  alum  and 
sulphate  of  copper  in  bread  requires  practice  and  skilful 
manipulation,  it  being  surrounded  witii  difficulties.  The 
most  easily  applied  process  is  that  described  by  Mr  Horsley . 
He  makes  a  tincture  of  l<^gwood,  by  digesting  a  quarter  of  an 
ounce  of  the  freshly  cut  chips  in  &Te  ounces  of  methykited 
■pint  for  eight  hours,  and  filters.  A  teaspoonf ul  of  this 
tincture  is  put  with  a  like  quantity  of  a  saturated  solution 
of  carbonate  of  ammonia  into  a  wine-glassful  of  water ;  and 
the  mixed  solutions,  which  are  of  a  pink  colour,  are  then 
ponred  into  a  white-ware  plate  or  dish.  A  slice  of  the 
nwpected  bread  is  allowed  to  soak  in  it  for  five  minutes, 
^ter  which  it  is  placed  upon  a  dear  plate  to  drain,  and,  if 
worn  be  present,  it  will,  in  the  course  of  an  hour  or  two, 
wqnuo  a  blue  colour;  if  the  tint  be  greenish,  it  is  a  sign 
M  sulphate  of  copper ;  whereas  pure  bread  gradually  loses 
vtZ  ^^*^'  ^^  ^^^  becomes  blue  or  green.  The 
Mh  of  bread  will  also  furnish  evidences  of  the  px^sence  of 
nmieial  impurities. 

^^^^  <WMf  ot^  Farinaee(mt  MaUeri,^The  tests  for 
good  flour  are  its  sweetness  and  freedom  from  acidity  and 
n»nsty  flavour.  A  given  weight  of  the  flour,  say  500 
gwins,  made  into  a  stiff  dough  wtth  water,  and  then 
carefully  kneaded  under  a  small  stream  of  water,  will  yield 


a  tough  elastio  gluten,  which,  when  baked  in  an  oven, 
expands  into  a  clean-looking  ball  of  a  rich  brown  colour, 
that  weighs,  when  perfectly  dry,  not  less  than  50  grains. 
Bad  flour  makes  a  ropy-looking  gluten,  which  is  very 
difficult  of  manipulation,  and  is  of  a  dirty  brown  colour 
when  baked.  The  ash  ol  flour  should  not  exceed  2  per 
cent  Other  farinaceous  matters  aro  recognised  under  the 
microscope  by  the  peculiar  form,  and  sise,  and  marking  of 
the  individu^  granules.  In  this  way,  the  adulterations  of 
oat-meal  with  barley-meal,  and  of  anow-root  with  inferior 
starches,  may  be  essily  detected. 

7.  Fatty  JfaOere  and  Oils  aro  the  subjecto  of  frequent 
adulteration.  Butter  and  lard,  for  example,  are  mixed 
with  inferior  fata,  and  with  water,  salt,  and  farina.  Most 
of  these  impurities  aro  seen  when  the  sample  of  butter  or 
lard  is  melted  in  a  glass,  and  allowed  to  stand  in  a  warm 
place  for  a  few  hours,  when  the  puro  fat  will  float  as  a 
transparent  oil,  while  the  water,  salt,  farina,  Ac,  will  subside 
to  the  bottom  of  the  glass.  Fresh  butter  generally  contains 
a  notable  quantity  of  water,  as  from  12  to  13  per  cent, 
and  sometimes  a  little  salt,  and  a  trace  of  curd ;  but  these 
should  never  exceed  two  per  cent  in  the  aggregate.  Foreign 
fats  are  recognised  by  the  granular  look  of  the  butter,  by 
its  gritty  feu,  by  its  taste,  and  by  its  odour  when  warmed. 
Other  tests  for  these  impurities  aro  the  melting-point  of  the 
sample,  and  its  solubility  in  a  fixed  quantity  of  ether  at  a 
temperature  of  65**  Fahr.  20  grains  of  the  sample,  treated 
with  A  fluid  drachm  of  ether,  in  a  closed  test  tube,  will 
look  slightyflooculent,and  bealirost  entirely  dissolved  in  the 
case  of  good  butter ;  but  it  will  be  mealy  and  liniment-liko 
with  lard,  granular  with  dripping,  and  almost  solid  with 
mutton  £at  The  melting  point  of  different  fats  is  as 
follows  >— Hone  grease,  140^;  calf  fat,  136'';  mutton  fat, 
130';  beef  fat,  99" ;  hog^slard,  81**;  and  butter,  80^ 

Oils  are  adulterated  with  inferior  kinds,  and  the  fraud  is 
detected  by  means  of  the  specific  gravity  of  the  oil,  and  its 
chemical  reactions  when  tested  upon  a  white  plate  with  a 
drop  of  concentrated  sulphuric  add — ^the  colour  and  its 
time  of  development  being  the  indications  of  the  quality 
of  the  oiL  The  specific  gravity  of  the  animal  oils  aro  as 
follows :— Keaf  s-foot  oil,  880 ;  taUow  oil,  900 ;  dolphin  oU, 
918;  cod-liver  oil,  921  to  926;  whale  oil,  927;  seal  oil, 
934;  porpoise  oil,  937.  Among  the  vegetable  oils  the 
following  are  the  most  important : — ^Rape  or  colza  oil,  913 
to  916;  olive  oil,  918;  filbert  oil,  916;  beech-nut,  922; 
walnut,  923;  cotton-seed,  923  to  928;  poppy,  924;  sweet 
almond,  918  to  922;  hazel-nut  and  hemp-seed,  926; 
and  linseed,  634  to  936. 

8.  leinglate  is  often  adulterated  with  gelatine,  the  fraud 
being  ingeniously  contrived  so  as  to  retain  to  a  large  extent 
the  well-known  characten  of  genuine  isinglass ;  but  it  may 
be  recognised  in  the  following  way :  immersed  in  cold  water, 
the  shieds  of  genuine  isinglass  become  white  and  opaque 
like  cotton  thraEMls,  and  they  swell  equally  in  all  directions, 
whereas  those  of  gelatine  become  transparent  and  ribbon- 
like. Isinglass  dilssolves  completely  in  boiling  water,  and 
makes  a  sightly  turbid  solution,  which  has  a  faint  fishy 
smell,  and  is  without  action  on  litmus  paper;  whereas 
gelatine  leaves  a  quantity  of  insoluble  matter,  and  the 
solution  smells  of  g}ue,  and  has  an  add  reaction.  Strong 
acetic  add  awells  up  the  shreds  of  isinglass,  and  rendera 
them  soft  and  gelatinous ;  but  it  hardens  gelatinSL  And, 
lastly,  the  ash  of  genuine  isinglass  is  very  sn^  in  quantity, 
and  has  a  reddish  colour ;  whereas  that  of  gelatine  is  bulky 
(weighing  from  2  to  3  per  cent),  and  has  a  perfectly  white 
appearance  from  the  presence  of  calcareous  salts.  Genuine 
isinglass  is  produced  from  the  swunming-bladder  or  sound 
of  Uie  sturgeon,  but  gelatine  is  a  sort  of  dazified  glue 
obtained  from  bones,  clippings  of  hides,  dbc  Boussingault 
states  that  the  Bouzwiller  glue,  which  is  prepared  from  the 
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bones  of  hones  sbaghtcred  at  that  establishment,  is  trans- 
parent, and  nearly  colourless,  and  is  on  that  account  mach 
sought  after  by  restaurateurs  for  making  jellies.  It  enters 
largely,  too,  into  the  composition  of  French  gelatine. 

9.  Sugar, — During  the  last  ten  or  twelye  years  the 
manufacture  of  sugar  from  starch  has  been  an  important 
branch  of  industry.  The  pioduct  is  sent 'into  commerce 
under  the  names  of  glucose,  sacchanim,  and  British  sugar  ; 
and  although  it  is  chiefly  used  for  brewing  purposes,  it  is 
also  employed  for  adulterating  brown  sugar,  and  for  making 
confectionary,  j'lms,  mannalades,  and  fruit  jellies.  In  the 
year  1870,  as  much  as  25,737  cwt  of  this  sugar  was 
manufactured  for  home  consumption,  and  since  then  the 
quantity  has  been  increasing.  It  is  produced  from  rice  or 
other  starch,  by  submitting  it  to  the  action  of  very  dilute 
sulphuric  acid  at  a  boiling  temperature— the  acid  being 
afterwards  neutralised  with  lime,  and  the  solution  STspo- 
rated  to  the  setting  point  I1ie  crystals  of  c^rape  sugar  are 
Ycry  small,  and  sre  entirely  without  that  sparkling  character 
which  distinguishes  cane  sugar.  They  are  less  soluble  in 
water,  but  more  so  in  alcohol,  than  cane  sugar,  and  they 
have  only  about  one-third  the  sweetening  power.  Boiled 
with  a  solution  of  '^austic  potash,  they  quickly  produce  s 
deep  brown  liquid,  and  they  hayo  the  power  of  reducing 
the  hydratcd  oxide  of  copper,  when  heated  therewith  in  an 
alkaline  solution.     These  characters'  are  distinctive  of  it, 

,and  wUl  serve  to  recognise  it  in  the  brown  sugars  of 
commerce. 

10.  Jfusfard  is  generaUy  so  acrid  and  powerful  in  its 
flavour  that  it  is  commoiily  diluted  with  flour,  or  other 
farinaceous  matter,  turmeric  being  added  to  improve  its 
appearance.  The  mixture  is  recognised  by  means  of  the 
microscope,  when  the  granules  of  starch  and  the  colouring 
matters  of  turmeric  are  easily  seen.  Genuine  mustard  does 
not  contain  starch,  and  therefore  does  not  b^oome  blue 
when  it  is  treated  with  a  solution  of  iodine. 

11.  Sjnees,  as  pepper,  cinnamon,  curry  powder,  ginger, 
cayenne,  &&,  are  more  or  less  the  subjects  of  fraudulent 
adulteration,  which  can  readily  be  detected  by  the  micro- 
scope, and  by  an  examination  of  the  mineral  constituents. 
Formerly,  popper  was  ground  by  the  retail  dealer,  and  then 
there  was  no  excuse  for  the  presence  of  adulterating  agents  , 
but  in  1856,  the  wholesale  dealer  undertook  the  business 
of  grinding,  and  from  that  time  adulteration  has  been  on 
the  increase.  In  some  cases,  the  article  does  not  contain 
a  trace  of  pepper,  but  is  made  up  of  gy|i8um,  mustard 
husk,  and  a  Uttle  starch.  In  the  i^tnM  Report  of  tht 
Commissioners  of  Inland  Rsvcnttf,  there  is  a  statemeut 
by  Mr  Phillips,  the  chief  chemist  of  the  Excise,  that  ho 
found  a  sample  of  so-called  pepper  containing  25  per  cent 
g3rpsum,  the  rest  bemg  mustarid  husks  and  a  little  cereal 
starch,  without  a  trace  of  pepper.  Another  sample  con 
listed,  of  16  per  cent  gypsum,  44  mastard  husks,  a  little 
cereal  starch,  and  the  rest  pepper.  Four  other  samples, 
closely  resembling  pepper,  so  as  to  deceive  an  inexperienced 
eye,  were  found  to  contain  about  22  per  cent  of  gypsum, 
with  sand,  starch,  and  mustard  husk.  Linseed  inesi  and 
powdered  capsicums  are  likewise  used  for  adulterating 
pepper.  The  chief  sophistications  of  ginger  powder  are 
sago-meal,  ground  rice,  and  turmeric ;  while  the  colounng 
agents  of  curry  powders  and  cayenne  are  ferruginous 
earths,  brick  duFt,  and  even  rermilion  and  red-lead. 
Spices,  too,  are  sometimes  exhausted  of  their  active  pro- 
perties before  they  are  ground  and  sold  to  the  publia 

12.  Beer,  Ale,  and  Porter, — The  assize  of  ale  is  con- 
temporaneous with  that  of  bread,  being  described  as  the 
"Assises  Pants  et  Cervesice,**  in  old  documents.  In  the 
statute  61  Henry  IIL  c.  16  (1266),  they  are  spoken  of 
as  ancient  and  well-known  institutions,  the  object  of  them 
being  to  regulate  the  quality  and  price  of  these  articles. 


The  officers  api>ointed  to  detuimine  the  goodneia  of  sl< 
were  called  "de  oonners,"  or  "ale  tasters"  (ffustatorei 
csrvisuB),  and  were  elected  annually  in  the  oourt-leet  of 
each  manor,  and  in  the  city  of  London  at  l^e  ward-mota, 
according  to  the  advice  and  assent  of  the  aldennan  and 
other  reputable  men  of  the  ward.  Very  spedfio  instiuetioni 
are  given  in  Liber  Albvs  of  the  business  of  the  brewer,  and 
of  the  penalties  for  any  default  thereof — ^it  being  ordained 
that  no  ale  should  be  sold  without  having  been  tasted  and 
approved  by  the  ale  conners  of  the  district  Even  now 
these  officers  are  elected  in  the  city  of  London  with  the  old 
formalities,  but  the  real  duty  of  examining  the  quality  of 
ale,  beer,  and  porter  has  for  many  years  been  in  the  hands 
of  the  Excise.  As  far  back  as  the  time  of  Anne  there  was 
a  law  prohibiting  the  use  of  Cooevlus  indtcus  or  any 
unwholesome  ingredient  in  the  brewing  of  beer,  under 
severe  penalties,  the  brewer  being  restricted  to  the  use  of 
malt  and  hops  alone;  but  gradually,  as  the  taste  for  porter 
camo  into  fashion  (since  1730),  and  during  the  French  war, 
when  the  price  of  malt  was  very  high,  certain  colouring 
matters  prepared  from  burnt  sugar  were  allowed  to  be 
used,  and  this  at  last  became  so  necessary  to  the  trade, 
that  It  was  legalised  by  the  Act  51  Geo.  IIL  c.  51. 
Five  years  after,  however,  it  was  prohibited  by  the  statute 
56  Geo.  in.  c  58,  which  declared  that  after  the  5th  of 
July  1817,  no  brewer,  or  dealer,  or  retailer  of  beer,  shall 
receive,  or  use,  or  have  m  his  possession  or  custody,  sny 
liquor,  extract,  or  other  material  or  preparation^  for  the 
purpose  of  darkemng  the  colour  of  worts  or  beer,  other 
than  brown  malt  He  was  also  prohibited  from  using 
molasses,  honey,  liquonce,  vitriol,  quassia,  Coceulus  tndinu, 
grains  of  paradise,  guinea  pepper,  or  opium,  or  any  extract 
or  preparation  of  the  same,  or  any  substitute  for  malt  or 
hops,  under  a  penalty  of  X200 ;  and  no  chemist  or  vendor 
of  drugs  was  permitted  to  sell,  send,  or  deliver  any  such 
things  to  a  brewer  or  retailer  of  beer  under  a  pensltj  of 
X500.  Later  stiU,  m  1830,  the  Act  for  permitting  the 
general  sale  of  beer  end  cider  by  retail  in  England  (1 
Will  IV.  c;  64),  declares  that  if  any  person  so  licensed 
shall  knowmgly  sell  any  beer,  ale,  or  porter,  made  otherwise 
than  from  malt  and  hops,  or  shall  mix,  or  cause  to  be 
sdmixed,  any  drugs  or  other  pernicious  ingredients  with 
any  beer  sold  in  his  house  or  premises,  or  shall  fraudulently 
dilute  or  in  any  way  adulterate  any  such  beer,  ire, shall  for 
the  first  offence  forfeit  and  pay  a  sum  of  from  £10  to  £20, 
and  for  the  second  offence  shsll  be  adjudged  disqualified 
from  selling  beer,  ale,  or  porter  for  two  years,  or  forfeit 
a  sum  of  from  £20  to  £50 ;  and  the  some  regulations 
applied  to  cider  and  perry.  The  execution  of  these  acts 
rested  with  the  Excise,  and  it  would  seem  that  three  dasses 
of  adulterations  were  practised,  namely,  I  si.  Those  which 
gave  fictitious  strength  to  the  beer,  as  Coceulus  indiatt, 
tobacco,  opium,  Ac ;  2d,  Those  which  improved  the  flsTour 
and  body  of  the  beei,  as  gr^ns  of  paradise,  capsicum  pods, 
ground  ginger,  coriander  seeds,  caraway  seeds,  sweet  flig, 
Uquorice,  molasses,  and  salt ;  and,  Zd,  Those  which  gave 
bitterness,  as  quassia,  duretta,  horehound,  gentian,  kc  In 
London  the  publicans  were  not  in  the  habit  of  practising  the 
first  kind  of  adulteration,  but  confined  themselves  to  the 
second  and  third.  In  the  country,  however,  according  to 
Mr  Phillips,  it  was  quite  otherwise,  especially  with  brewers 
who  retailed  their  own  beer ;  for  he  found  that  they  fre- 
quently used  tobacco  and  Coceulus  indieus.  He  even 
thinks  that  the  cases  of  brutal  and  purposeless  violence 
which  were  so  often  recorded  were  referable  to  the  madden- 
ing influence  of  these  mgi^edienta.  By  the  Act  24  and  25 
Vict  c  22  (1863),  when  the  duty  on  hops  was  relieved, 
these  bitters  and  substitutes  were  permitted,  and  so  also 
was  sugar,  provided  the  full  duty  of  12s.  8d.  per  cwt.  was 
paid  upon  it     Later  still,  by  the  licensing  Act  1872  (35 
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tad  36  Ylct  e.  94)»  proTidon  is  made  to  proteofc  ilio 
poblie from  the  adulteiation  of  beer;  for  it  proliibits  the 
poneiaioii,  sale,  or  uoe  of  beer  adulterated  with  Coceulut 
iMdiietUj  chloride  of  sodium  (otherwise  common  salt),  cop- 
peras, qpimn,  Indian  hemp,  strychnine,  tobacco^  dsLmel- 
seed,  eztiact  of  logwood,  salts  of  xino  or  lead,  almn,  and 
any  extract  or  compound  thereof,  under  a  penalty  of  £20 
for  the  first  offence,  and  XI 00  for  the  second  offence, 
together  with  disqualification  of  both  the  dealer  and  the 
house  for  a  certain  period.  The  police  and  the  officers  of 
Inlaad  Berenne  are  empowered  to  search  for  and  obtain 
nmples  of  such  beer,  and  the  analyst  is  a  person  appointed 
hj  the  Excise.  The  tests  for  ihe  adulteration  ot  beer,  ale, 
sod  porter,  are  not  easily  applied  except  by  a  skilled 
chemist;  but  it  may  be  said  that  the  chief  qualities  of 
good  beer  are  its  density,  sweetness,  spirituosity,  piquancy, 
flavour,  and  frothiness.  The  density  of  ale  and  beer  ranges 
from  1008  to  1020  (water  being  1000)— 4he  average 
being  lOlff ;  and  in  the  case  oi  porter  it  ranges  from  1015  to 
102(X  ■  The  amount  of  alcohol  in  these  beverages  ranges 
from  5  to  9  per  cent,  the  average  being  about  7.  The 
■olid  extract  is  from  4  to  6  per  cent,  and  the  ash  or  mineral 
matter  is  from  0*2  to  0*3  per  cent  very  little  of  which 
ahoold  be  common  salt 

13b  Malt — ^The  Excise  do  not  permit  malt  to  be  adul- 
terated with  ungerminated  grain ;  but  it  is  very  difficult  to 
detezmine  whether  the  presence  of  these  grains  is  accidental 
or  othtfwiae,  as  in  some  wet  seasons  when  bailey  is  badly 
itacked  it  will  heat  or  become  mouldy,  and  the  grains  wiU 
lose  their  idtality.  Even  If  the  grain  is  dried  artificially 
at  a  temperature  of  from  140""  to  150''  Fahr.,  the  vitality  of 
the  seed  wiU  be  destroyed.  In  some  seasons  as  much  as  from 
34  to  70  per  cent  of  the  grain  will  be  killed.  Boasted 
mnnaHed  grain,  instead  of  &e  malted,  ik  prohibited  by  19 
sod  20  Vict  c.  84,  but  there  is  no  doubt  that  the 
nbsdtatioD  is  largely  practised. 

14b  WmfiondSpintt. — The  denunciationfl  in  the  Scripture 
agaJSBt  theuseof  mixed  wiDebavereferenee,{D  all  probability . 
to  wiaes  which  were  fortified  or  adulterated  with  stimnlating 
iod  intoxicating  herbs.  In  this  eonntry  measures  were 
taken  at  a  very  early  period  to  prevent  the  sale  of  unsound 
and  unwholesome  wine.  The  Vintners'  Company,  for 
example,  which  was  incorporated  in  the  reign  of  Edward 
the  Third,  under  the  name  of  the  "  Wine  Tonnert,"  had 
eontrol  over  the  price  and  purity  of  the  article,  there  being 
diosen  every  year  **  persons  of  the  most  sufficient,  most 
true,  and  most  cunning  of  the  craft  (that  hold  no  tttvems)," 
who  were  to  see  to  the  condition  of  all  wines  sold  by  retul, 
sad  who  were  to  govern  the  tavemen  in  all  their  proceedings. 
Bad  or  adulterated  wine  was  thrown  into  the  gutters,  and 
the  posaeason  thereof  were  set  in  the  pillory.  It  would 
•eem  that  the  wine  which  was  most  adulterated  was  that 
eaOed  Gaacoign;  for  in  the  tenth  year  of  the  reign  of  Henry 
the  fitxth  (14321  there  was  a  petition  to  the  king  on  the 
lobjeet,  praying  lum  to  amend  the  aama  Btowe,  in  fact, 
Kcf%  "that  in  the  6th  of  Henry  VL,  the  Lombardes' 
corrupting  their  sweete  wines,  when  the  knowledge  thereof 
eame  to  John  Banwell,  maior  of  London,  ho,  in  divers 
places  of  the  dtie,  commanded  the  heades  of  the  buts  and 
other  vessels  in  the  open  streetes  to  be  broken,  to  the 
number  of  fifty,  so  that  the  liquor  running  forth  passed 
thraogh  the  citie  like  a  stream  of  raine  water,  in  the  sight 
of  all  the  people^  from  whence  there  issued  a  most  loathsome 
savour."  In  modem  times  the  art  of  adulterating  wine 
haa  been  brought  to  great  perfection ;  for  it  consiste  not 
merely  in  the  blending  of  wines  of  different  countries  and 
vintages,  but  in  the  use  of  materials  which  are  entirely 
foreign  to  the  grape.  Port  wine,  for  example,  is  manutactured 
from  Beni  Oarioa,  Figneras,  and  red  Cape,  with  a  touch 
of  liountaiq  tp  soften  th^  fliizture  and  give  it  nchnoss 


the  body  and  flavour  being  produced  by  gum-dragon,  and 
the  oolour  by  "  heny<lyey"'^hicli  is  a  preparation  of  Qerman 
Ittlberries.  Td  this  is  added  the  washings  of  brandy  casks 
("  brandy  eow^)  and  a  little  salt  of  tartar  to  form  a  crust 
Sherry  of  the  brown  kind  and  of  low  price  is  mingled  with 
Cape  aud  cheap  brandy,  and  is  flavoured  with  "  brandy- 
cowe,"  sugar^oandy,  and  bitter  almonda.  If  the  colour  be 
too  high  it  is  lowered  by  means  of  blood,  and  softness  is 
imparted  to  it  by  gum-bmisoin.  Pale  sherries  are  produced 
by  means  of  plaster  of  P^tfis  or  gypsum,  by  a  process  called 
**  plastering,"  and  the  effect  of  it  is  to  remove  the  natural 
amds  (tartaric  and  malic^,  as  well  as  the  colour  of  the  wine. 
In  this  way  a  pale,  ory,  bitter,  and  sub-add  wuie  is 
produced,  charged  with  the  sulphates  of  lime  and  potasL 
Large  quantities  of  what  are  called  dareto  are  manufactured 
in  this  country  from  inferior  French  wine  and  rough  dder, 
the  colour  being  imparted  to  it  by  tumsol  or  cochineal. 
Maddra  is  produced  from  Vidonia  with  a  littie  Mountain 
and  Cape,  to  which  are  added  bitter  almonds  and  sugar. 
Even  Yidonia  and  Cape  are  adulterated  with  cider  and  rum 
—carbonate  of  soda  being  used  to  correct  the  acidity. 
Conunon  Sidlian  wine  is  transformed  into  Tokay,  Malaga, 
and  Lachxyma  ChriatL  Champagne  is  produced  from 
rhubarb  stalks,  gooseberries,  and  sugar,  the  product  being 
largdy  consumed  at  balls,  races,  masquerades,  and  public 
dinners.  Of  late,  too,  since  the  investigations  of  Petiot, 
Thenard,  Gall,  Hussman,  and  othen,  the  manufacture  of 
wine  from  sugar  and  the  refuse  husk  or  mark  of  the  grape 
has  been  largely  practised,  insomuch  that  a  great  part  of 
the  wine  of  France  and  Qermany  has  ceased  to  be  the  juice 
of  the  grape  at  aU.  In  point  of  fact,  the  processes  of 
blending^  softening,  fortifying,  sweetening,  plastering,  &cl, 
&Cy  are  carried  on  to  such  an  extent  that  it  is  hardly 
poedble  to  obtain  a  sample  of  genuine  wine,  even  at  first 
hand ;  and  books  are  written  on  the  subject,  m  which  the 
plainest  directions  are  given  for  the  fabrication  of  every 
kind  of  wine,  there  being  druggiste  called  '^brewen' 
druggists,"  who  supply  the  agente  of  adulteration.  These 
are  as  follow: — ^Elderberry,  logwood,  bredl-wood,  red 
saunders-wood,  cudbear,  red  beet-root,  Jk&,  for  colour; 
litharge,  lime  or  carbonate  of  lime,  carbonate  of  soda,  and 
carbonate  of  potash,  to  correct  acidity ;  catechu,  logwood, 
sloe-loaves,  and  oak-bark,  for  astringency;  sulphate  ^  lime, 
gypsum,  or  Spanish  earth,  and  alum  for  removing  colour ; 
cane  sugar  for  giving  sweetness  and  body ;  glucose  or  starch 
sugar  for  artificial  wine ;  alcohol  for  fortifying ;  and  ether, 
especially  acetio  ether,  for  giving  bouquet  and  flavour.  The . 
teste  for  these  agente  are  not  roadily  applied,  except  by  the 
profeadonal  chemist;  but  they  are  promptiy  recognised 
by  the  stomach  and  the  brain,  for  good  wine,  though  it 
may  intoxicate,  rardy  leaves  a  disagreeable  impresdon.  In 
a  general  way,  it  may  be  said  that  the  spedfic  gravity  of 
genuine  wine  ranges  from  991  to  997 ;  and  the  amount 
of  alcohol  in  it  never  exceeds  20  per  cent  by  volimie.  The 
solid  leddue  in  it,  when  evaporated  to  perfect  dryness, 
amounte  to  from  1*33  to  2*15  per  cent  in  Bhine  wines, 
and  in  the  li^t  wines  of  France;  to  from  2*85  to  3*73  per 
cent  in  Teneriffe  and  Cape ;  to  from  3*49  to  4*54  per  cent, 
in  sherry  and  Madeira;  and  to  from  3*75  to  5*24  in  port 
Sweet, wines,  as  Lachryma  Christi,  Muscat,  Malaga,  Tokay, 
Bergerac,  champagne,  and  the  winea  of  the  Palatinate, 
contain  a  much  larger  percentage  of  tolid  matter  in  them. 
The  ash,  or  involatile  constituente  of  wine,  should  range 
between  0*19  and  0*5  per  cent  It  should  be  strongly 
alkaline,  and  should  consist  of  carbonate,  sulphate,  and 
phosphate  of  potash,  chloride  of  sodium,  carbonate  of  lime, 
and  a  little  alumina.  As  a  distinctiye  mark  of  genume 
wine,  the  ash  is  of  the  greatest  value.  Agam,  pure  wine 
gives  but  alight  predpitatea  with  oxalate  of  ammonia,  with 
add  nitrate  of  aOver,  and  add  nitrate  of  baiyta.     Tbo 
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eolomiiig  mattfin  of  wine  may  be  lepanted  and  analyeed 
bj  the  prooBis  of  Mulder,  whidli  is  too  elaborate  for 
deicriptioii  in  thia  place,  and  so  also  are  the  tests  for 
reopgnising  spuioas  oolonrs,  as  the  test  of  Togel,  Jacob, 
ind  others  (solations  of  acetate  of  lead),  that  of  Peloaze 
and  Frennj  (basic  acetate  of  lead) ;  of  Ness  ron  Esenbeck 
(solutions  of  alnm  and  of  carbonate  of  potash) ;  of  IWtllllat 
(ammonia);  of  Filhol  (ammonia  and  solphidedf  ammoninm); 
and  others.  At  present,  the  spectroscope  has  not  famished, 
as  was  expected,  any  yeiy  reliable  indications  of  the  nature 
of  the  colouring  matters  oi  wine.  In  fact,  the  whole  subject 
requires  fuller  investigation.  The  adulteration  of  spirits 
consists  mostly  in  the  addition  of  water  and  in  the  use  of 
inferior  spirit,  recipes  being  given  in  the  Fubiiean'a  Ovide^ 
and  other  sudi  books,  for  what  is  called  making  up  spirits 
for  sale.  The  recognition  of  these  frauds  rests  with  the 
Excise,  under  the  Act  35  and  36  Vict  e.  94. 

10.  Tcbaeeo  and  Snuf. — The  adulteration  of  these 
articles  is  prohibited  and  otherwise  provided  for  by  the 
statutes  6  and  6  Vict  a  93,  and  25' and  26  Yict  c  7, 
and  30  and  31  Tlct  c.  90,  manufacturers  of  tobacco  and 
snuff  being  prohibited  from  using  or  having  in  their 
possession  sugar,  honey,  molasses,  treacle,  leaves,  herbs,  or 
plants,  powdered  wood,  moss,  weeds,  sea-weeds,  or  any 
ground  or  unground  roasted  grain,  chicory,  lime,  sand, 
ombre,  ochre,  or  other  earths,  nor  anything  capable  of 
being  used  to  increase  the  weight  of  tobacco  or  snuff,  under 
a  penalty  of  X200 — ^water  aJonis  being  allowed  in  the 
manufacture  of  tobacco ;  and  water,  salt,  and  alkaline  salts, 
as  well  as  lime  in  the  manufacture  of  snuffs,  under  a 
penalty  of  £300.  But  it  appears  from  the  reports  of  the 
Commissioners  of  Inland  Bevenue,  that  the  adulteration  of 
tobacco  and  snuff  is  still  largely  practised.  Tobacco  is 
adulterated  with  molasses,  sugar,  aloes,  liquorice,  gum, 
catechu,  oil  and  lamp-black,  alum,  tannic  add  and  iron,  log« 
wood,  and  such  leaves  as  rhubarb,  ehiooiy,  cabbage,  bur- 
dock, coltsfoot,  and  excess  of  salt  and  water.  In  the  year 
1862  it  was^Usoovered  that  certain  Irish  manufacturers  were 
adulterating  their  Cavendish  and  roll-tobacco  with  liquorice, 
in  imitation  of  the  sweetened  Cavendish  of  North  America, 
and  therefore  in  1863  the  practice  was  l^gaUsed  in  the  case 
of  Cavendish  and  negro-head  by  the  Manufactured  Tobacco 
Act,  1863.  Snuffs  are  adulterated  with  excess  of  alkaline 
salts,  lime,  sand,  ferruginous  earths,  fustic,  torreiied  oat 
meal,  peat-moss,  ground  velonia  cups,  bichromate  of  potash, 
and  chromate  of  lead.  Mr  Phillips  states,  in  the  Fourth 
Report  of  the  Commiiuionera  of  Inla»kd  Revenue,  that  up 
to  1 806  ihe  practice  of  adulterating  snuff  was  very  prevalent, 
particularly  in  Ireland — 02  per  cent  of  the  samples  analysed 
being  found  to  be  illicit;  in  180B  and  subsequently, 
however^  the  proportion  has  been  much  lesa  These 
adulterations  are  recognised  by  drying  the  sample,  and 
noting  the  loss  of  weight,  and  by  the  amount  and  nature 
of  the  ash  left  on  incineration.  Foreign  leaves,  ^,  are 
discovered  by  the  aid  of  the  microscope. 

16.  Among  the  adulterations  which  are  practised  for  the 
purpose  of  improving  the  appearance  of  the  article,  and 
giving  it  a  false  strength,  are  die  following : — The  addition 
of  alum  or  eulphnte  of  copper  to  bread ;  the  facing  of  black 
tea  with  bfack  lead,  and  of  green  with  a  mixture  of  indiffo 
or  Prtutian  blue  with  turmeric  and  cMna  clay ;  the  treat- 
ment of  pickles  and  preserved  fruits  with  a  iah  of  copper, 
which  has  the  property  of  mordanting  and  brightening  the 
green  colouring  matter  of  vegetables.  In  some  cases  the 
quantity  of  copper  has  been  so  large  as  to  give  a  coppery 
appearance  to  a  steel  knife  or  fork  kept  in  the  pickle ;  but 
at  all  times  the  metal  may  be  discovered  by  the  pink  colour 
of  the  ash,  and  by  its  becoming  blue  when  treated  with  a 
little  strong  ammonia.  Ferrugimoue  earike  are  added  to 
oviee,  potted  meats,  and  the  preparations  of 


eooot^  This  also  is  reoognised  by  tlie  amoimt  and  eoloiif 
oftheash.  MmeralpiffmeMiefBajtiQomtBdonng^ckromaU 
of  lead,  green  mteeniie  of  oopper,  Ac,  are  frequently  used 
in  edloinring  eonfectioDaiy,  and  have  produced  serioos 
results  to  tlune  who  have  eaten  ik  Lastly,  with  a  view  of 
giving  &]se  strength  to  the  article,  eulphmrie  add  has  been 
added  to  vinegar  and  Innejuioe;  black  jack  or  burnt  tmgar 
to  coffee  and  chicory ;  oatodm  or  terra  JapotUea  to  eriiaosted 
tea;  Cocoulue  uuUout  to  beer  and  porter ;' cayenne  and 
mustard  husks  to  pepper,  4& 

17.  Adulterations  sre  also  practised  for  the  porpose 
of  debasing  the  article,  as  when  the  cream  is  taken  from 
milk  by  &e  process  of  skimming;  or  when  the  active 
principles  of  spices,  dw.,  have  been  removed  by  distillation. 

18.  Accidental  adulterations  may  occur  from  the  admix- 
ture of  darnel  or  ergot  with  flour;  siliceous  and  earthy 
matters  with  substances  that  are  ground  in  a  mill ;  mould 
or  acari  with  flour,  sugar,  cheese,  wc. ;  and  copper,  ainc, 
or  lead  may  be  accidentally  derived  ^m  the  vessels  in 
which  any  acid  substance  or  liquid  has  been  prepared  or 
kept  In  this  manner  dder  and  wine  have  become  tainted 
with  lead;  sour  milk  with  lino;  and  jellies^  jams,  and 
preserves  with  copper. 

19.  AduUeratiom  of  Cattle  Foods. — ^In  a  recent  trial, 
where  the  question  of  adultemtion  was  raised,  a  linseed- 
cake  maker  stated  in  evidence  that  hie  ordinaiy  oil-cake 
consisted  of  00  parts  ground  sesam^  cake,  20  parts  of  bran, 
and  30  of  linseed  and  linseed  siftings.  To  prevent  the 
detection  of  this  fraud  by  an  examination  of  the  cake  with 
the  naked  eye,  it  is  customary  to  powder  the  materials 
very  fine  by  means  of  a  machine  called  a  "  Buffein  machine," 
after  which  they  are  thoroughly  mixed  together  and  pressed 
into  a  cake.  It  would  seem,  indeed,  that  pure  linseed  cake 
is  not  saleable,  except  in  a  few  localities,  as  in  the  neigh- 
bourhood of  Gainsborough,  and  in  the  agricultural  centres 
of  Lincolnshire  and  Norfolk,  where  the  genuine  cake  is 
appreciated.  Elsewhere  the  adulterated  article  commands 
a  ready  sale,  on  account  of  its  low  price;  and  thus 
encouragement  is  given  to  the  use  of  all  sorts  of  adulterating 
agents,  as  earth-nut,  cotton,  beech,  and  sesami  bran,  rice- 
husks,  oat-dust,  and  other  such  worthless  matter.  Very 
reoentiy  this  important  subject  has  been  treated  by  Dr 
Yoelcker  in  a  paper  **  On  the  Characters  of  Pure  and  Mixed 
Linseed  Cakes,"  which  was  published  in  the  Joumai  of 
the  Royal  AgricuUnral  Society  of  EngUmd  (voL  iz.  part 
1).  Some  of  the  impurities  of  linseed  cake  may  be  due  to 
the  accidental  presence  of  the  seeds  of  various  weeds  and 
wild  pknts,  which  the  careless  farmer  has  allowed  to  grow 
upon  his  land.  Most  of  these,  however,  are  easily  removed 
by  one  or  two  siftings,  as  in  the  case  with  dean  linseed^ 
but  the  siftings  are  not  thrown  away ;  they  are  used  for 
adulterating  other  samples  of  linseed — ^making  the  second, 
third,  and  even  fourth  qualities  of  Riga  and  St  Peterabnig 
seed.  Occasionally  ihe  siftings  are  sent  out  to  sea  in 
barges  to  meet  the  vessels  coming  ffom  the  north  with 
linseed  on  board ;  there  the  mixture  is  made ;  and  when 
the  vesselB  reach  the  port  for  which  they  are  destined,  the 
cargo  is  sold  for  genuine  linseed  "as  imported."  But 
besides  these  impurities,  the  linseed  cake  of  commerce 
contains  a  large  proportion  of  other  cakes,  as  rape,  earth- 
nut,  decorticated  and  undecorticated  cotton  seed,  beech-nat, 
hemp^eed,  cocoa-nut,  cocoa,  pahn-nut,  palm-kernels,  niger 
seed,  sesam^  or  teal  seed,  poppy,  castor  oil,  bassia,  eurcas, 
indigo  seed,  olive,  &&,  besides  bran,  acorns,  careb-beans,  and 
the  husks  or  shades  of  earth-nut,  oats,  barley,  rice,  and  other 
refuse.  Some  of  these  things  are  actually  poisonous  to 
cattle,  as  in  the  case  of  castor-oil  cake,  eurcas  bean, 
purging  flax,  wild  mustard,  wild  radish,  to;  others  are  of 
doubtful  quality,  as  com  cockle,  darnel,  indigo  seed, 
earth-nat.  kc ;  and  many  are  disagreeable  to  the  taste,  on 
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aooonnt  of  rancidity  and  other  propertiea,  as  cocoe-snt  cake, 
palm-nut  cake,  bania  cake,  Ac ;  while  many  are  so  charged 
ivith  'vroody  mattera  as  to  be  indigeetible  and  irritatiag  in 
th^ir  action,  as  cotton,  olive,  palm-nut,  hnaka  of  lice, 
oocoa^ut  fibre,  saw-dust,  &c.  These  impurities  are  some- 
timea  easily  recognised  by  the  naked  eye,  or  by  a  lens  of 
bw  power.  At  other  times  the  colour  of  the  cake  ia  an 
indication  of  Ua  impurity.  •  The  taste  of  it  also  ii  frequently 
characteristic ;  for  while  linseed  has  a  aweet  mudSaginous 
taste,  rape  aeed  is  tumipy,  mustard  acrid,  dodder  like,  garlic, 
lasda  bitter,  Ac  Then,  agdin,  the  action  of  a  litde  warm 
water  will  derelope  the  flavour  of  impuritiea — ^rape  giviog 
off  a  strong  odour  of  turnip,  mustard  its  well-known  acrid 
flavour,  wud  radish  and  otner  impuritiea  their  characteristic 
smeDs.  When  examined  chemically  it  is  found  that 
adnlterated  and  dirty  cakes  show  a  deficiency  of  oil  and 
albominoua  matter,  and  a  large  excess  of  woody  fibre  and 
mineral  substanoei  In  good  cake  the  moisture  ranges  from 
10  to  14  per  cent,  the  oil  from  10  to  15,  the  albuminous 
matter  from  25  to  35,  the  mudlaee,  sugar,  and  digestible 
fibre  to  from  20  to  90  per  cent,  ue  woody  fibre  to  from  9 
to  14,  and  the  mineral  matter  or  ash  to  from  6  to  8  per 
cent  CSake  that  baa  been  ahipped  too  freah  ia  apt  to  heat 
and  become  mouldy;  in  which  case  it  will  lose  its  fine 
aroma,  and  be  of  inferior  quality:  it  may  even  be  injurious 
to  ammala  feeding  on  it 

2a  neAduUeraU<m  of  Seeds,  in  fraud  of  her  Majesty's 
salgecta,  and  to  the  great  detriment  of  agriculture,  has 
been  provided  for  by  the  Act  82  and  S3  Vict  c.  112, 
wherein  it  ia  prohibited  to  kill,  dye,  or  to  sulphur  seeds,  or 
any  way  to  give  them  a  false  ^>pearanoe,  under  a  penalty 
of  i5  for  the  first  offence,  and  jE50  for  the  second. 
But  for  all  thia  extensive  franda  are  practised :  turnip  seed 
ia  idnlterated  with  rape,  wild  mustard  or  charlock,  the 
ritality  cf  which  has  been  deatroyed  by  kiln-drying  at  a 
high  temperature ;  old  turnip  seed  (kiln-dried)  ia  also  used 
for  dilating  fresh  seed ;  and  it  ia  notorioua  that  audi  seed 
caa  be  obtained  in  commerce  by  the  ton.  Again,  clover 
ned  ia  often  killed  and  dyed— one  of  the  commoneat 
fiaoda  being  to  dye  trefoil,  and  to  sell  it  for  red  clover ; 
the  pinkish  or  yeUowish-brown  tint  and  metallic  look  being 
girea  with  a  weak  solution  of  logwood  and  alum,  or  with 
a  strong  solution  of  logwood  alone,  and  then  it  is  shaken 
ap  with  a  little  black  lead.  Another  trick  ia  to  dye  whito 
clover  seed  with  a  weak  solution  of  indigo,  and  thus  to 
make  it  look  like  hybrid  clover  which  has  a  bluiah-green 
Goloar.  When  trefoil  and  whito  clover  seed  have  become 
changed  by  age  and  have  lost  their  yellowish  colour,  they 
are  dyed  with  infusion  of  turmeric,  and  then  toned  down 
with  the  fumes  of  burning  sulphur;  in  fact,  these  fumea 
are  used  to  brighten  up  all  sorts  of  seeds  that  have  become 
brown  by  keeping,  but  they  destroy  the  vitality  of  the  seed. 

21.  AduUenUion  of  Drugs, — This  at  aU  times  has  been 
considered  a  serious  offence.  In  the  city  of  London,  the 
pnaident  and  cenaora  of  the  College  of  Fhyaidans  have 
power  to  search  for  apothecaries'  warea,  drugs,  and  stuffis, 
and  on  finding  them  defective,  corrupted,  and  not  meet  nor 
convenient  to  be  ministered  in  any  medidnas  for  the  health 
of  man's  body,  they  are  to  deatroy^them,  and  are  to  correct 
and  ponish  the  offendere  by  committing  them  to  prison, 
and  amercing  them  in  a  penalty  not  exceeding  £20. 
These  wholesome  powers  were  granted  to  the  college  by 
the  Asts  14  and  15  Hen.  Vm.  c.  5,  and  32  Hen.  VUL 
^  40,  and  2  Mary,  a  9;  but  although  they  are  still 
in  force,  and  might  be  advantageously  exerdsed,  yet 
they  have  long  since  fallen  into  disuse;  ^nd  if  it  had 
not  been  for  the  laudable  efforts  of  the  Pharpiaceutical 
Society  of  Great  Britain,  there  would  *have  been  no 
pnetical  remedy  for  the  adulteration  of  drtg&  The 
Sodety  WW  founded  in  1841^  for  the  purpoeo  gf  MLvandng 


the  status  and  education  of  those  who  were  engaged  in  the 
preparation  and  sale  of  medicines,  and  it  waa  incorporated 
by  Royal  Charter  in  1843.  A  few  yean  after,  in  1852, 
the  qualifications  of  pharmaceutical  chemista  were  regu- 
lated by  Act  of  Fkriiament  (16  and  16  Vict  c  56),  and 
m  1868  it  waa  further  provided,  by  the  31  and  32  Vict 
c.  121,  that  no  person  diould  be  permitted  to  engage  in 
the  sale  or  diapming  of  medicines,  or  to  u^  the  tiUe  of 
chemist  and  druggist,  ordlspenaing^emist,  or  pharmaceutist, 
without  being  ddy  qualified,  and  registered  as  a  phainuir 
ceutical  chemist  Th»  adulteration  of  medicine  waa  also 
prohibited  by  the  incorporation  of  the  Adulteration  of  Food 
and  Drink  Act  1860  (23  and  24  Vict  o.  84),  it  being 
declared  that  auch  adulteration  should  be  deemed  an  ad- 
mixture iigurious  to  health.  More  recentiy,  in  1872,  the 
Act  35  and  36  Vict  c.  74,  renden  it  penal  for  any  one 
to  adulterate  a  drag  for  sale,  or  to  sell  s^ch  drug.  Li  the 
first  case  the  penalty  is  a  sum  not  exceeding  £50,  to- 
gether with  the  costo  of  the  conviction;  and  for  a  second 
offence  he  ahall  be  guilty  of  a  misdemeanour,  and  be  im- 
prisoned for  a  period  not  exceeding  six  calendar  months, 
with  hard  labour.  In  the  second  caae,  the  aeller  of  an 
adidterated  drug  ia  subject  to  a  penalty  not  exceeding 
X20,  together  with  coats;  and  for  a  second  offence  he 
shall  have  his  name,  place  of  abode,  and  offence  pub- 
lished in  any  manner  that  the  justice  t^inV*  fit  The 
chief  adulterations  and  debasing  of  drugs  are  the  follow- 
ing : — ^In  the  case  of  vegetable  substances,  as  jalap,  opium, 
riiubarb,  cinchona  bark,  Ac,  foreign  substancee  are  added 
to  make  up  for  the  loss  of  weight  in  drying  and  powdering, 
there  being  in  many  cases  a  trade  allowance  of  only  four 
per  cent  for  such  loss,  whereas  in  almost  all  caaea  it  ex- 
ceeds this.  Roots,  seeds,  and  barks,  for  example,  loee  from 
6  to  9  per  cent,  scammony  7  per  cent,  aloea  9,  aaraapazilla 
10,  squills  12,  and  opium  from  15  to  25  per  cent  At  other 
times  foreign  substancee  are  added  to  assist  the  grinding, 
or  to  improve  the  appearance  of  the  article.  Occasionally 
the  active  principlea  are  removed,  or  the  medicine  baa 
become  worihlees  from  keeping  or  from  faulty  preparation. 
In  the  case  of  the  alkaloids,  inert  subetaaces,  as  sugar, 
starch,  gum,  &a,  are  mixed  with  them  to  increase  their 
weight  and  bulk.  Lastiy,  the  activity  of  a  vegetable  drug 
may  greatiy  depend  on  ita  mode  and  pUice  of  eulturei 
With  respect  to  mineral  preparatioxu,  there  is  even  a  still 
burger  field  for  adulteration,  insomuch  that  the  purity  of 
the  article  ia  entirely  regulated  by  the  wholesale  price  of 
it  Again,  directiy  after  the  Act  of  1856  (18  and  19 
Vict  0.  38),  which  permitted  the  sale  of  methylated 
apirit — ^that  ia,  inferior  spirit  mixed  with  wood-naphtha, 
duty  free  for  manufacturing  purposee — advantage  waa 
taken  of  it  by  many  chemisto  and  druggists,  and  the 
cheap  spirit  was  used  for  making  tincturea  and' other 
medicinal  preparations.  This,  however,  came  at  last  to  be 
80  serious  and  dangerous  a  practice,  and  was  withal  so 
great  a  fraud  on  the  revenue,  that  means  were  taken  to 
suppress  it  bj  the  Act  29  and  30  Vict  o.  64,  wherein 
it  is  provided  that-  such  spirit  shall  not  be  used  in  any 
medicmal  preparation,  except  in  the  manufacture  of  chloro- 
form, ether,  and  the  vegetable  alkaloids,  or  in  the  preparation 
of  other  things  whereby  the  spirit  waa  afterwarda  entirely 
dissipated.  But  Mr  Fmllips  remarka,  in  the  NiaUh  Report 
of  the  Commtmoners  of  Inland  Bevennef  that  a  few 
inatances  have  been  discovered  of  the  sab  of  drinks  under 
the  names  of  **  Indianna  brandee,"  "  medicated  whiskee," 
"  pure  Islay  mountain,"  "Indian  tincture,"  &&,  the  exciting 
principle  of  all  of  which  waa  found  to  be  h3rponitrous  ether 
prepiured  from  methylated  spirii  In  the  case  of  a  drink 
called  **  Hollands  whukee,"  it  waa  produced  by  distilling  the 
methylated  spirit  with  a  littie  niMa  acid,  and  then  sweeten- 
ing witi^  treacle,  and  fiavourin^  with'  rhubarb,  chloroform. 
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fcanngreok,  ^,  ao  as  to  oonceal  its  real  character;  and 
notwitlifltanding  its  disagr«ea\>le  flaTour,  it  got  into  pnblie 
faTonr  in  some  districts,  especially  in  Ireland,  and  was 
largely  sold  as  a  cheap  means  of  producing  intoxication. 

22.  TktAduUeraH(mo/T€xta€Fabnct,'--WooVLeagoodB 
have  for  years  past  been  largely  adulterated  with  refuse 
fibres  called  "shoddjr"  or  "minga"  The  practice  was 
denounced  by  Latimer  in  one  of  his  sermons  at  Paul's 
Cross,  preached  before  king  Edward  in  1635,  wherein 
he  spoke  of  it  as  the  devil's  artifice,  saying  that  diey  were 
wont  to  make  oeds  of  flock,  but  now  ihey  had  turned  it 
into  dust,  which  he  aptly  called  "Deril's  dust,"  and  that 
the  cbth  worker  did  So  incorporate  it  to  the  cloth  that  it  was 
wonderful  to  see.  The  practice  iB  still  in  rogue,  for  there 
is  hardly  a  piece  of  cheap  cloth  without  it  Shoddy  as 
originally  used  was  merely  the  fluff  or  waste  from  the  looms, 
but  now  it  consists  of  any  kind  of  woollen  rubbish,  as  old 
blankets,  stockings,  &&,  pulled  to  pieces  in  a  machine  called 
the  "  DeviL"  Mingo  in  even  a  shorter  description  of  fibre, 
vid  is  made  in  the  same  way  from  old  rags.  No  less  than 
forty  millions  of  pounds  of  these  are  made  annually  in 
Yorkshire,  at  an  estimated  value  of  eight  millions  sterling, 
and  all  of  it  is  used  for  adulterating  woollen  doth.  There 
is  even  another  kind  of  refuse  called  **  extract,"  which  is 
employed  for  the  same  purposa  It  consists  of  the  wool 
obtained  from  the  rags  of  mixed  goods;  that  is,  goods 
which  have  a  cotton  or  linen  warp  blended  with  wool  The 
cotton  is  destroyed  by  chenucal  agency,  chiefly  by  means 
of  dilute  sulphuric  acid,  and  the  wool  is  left  intact 

The  cotton  fabrics  and  .gray  goods  of  Lancashire  and 
Yorkshire  are  largely  adulterated  with  sise  and  china  day, 
the  object  ^)eing  to  give  them  increased  weight  and  sub- 
stance. Up  to  about  twenty  years  ago  the  sixing  of  cotton 
goods  was  effected  with  a  mixture  of  fermented  flour, 
paste,  and  tallow,  by  ^ich  means  the  tenadty  of  the  warp 
was  increased  and  the  friction  of  weaving  was  lessened 
To  effect  this  about  20  per  cent  of  sise  was  used ;  hxft  in 
1854,  when  tallow  became  dear  in  consequence  of  the 
Russian  war,  a  substitute  was  found  in  china  day.  Later 
still  in  1862,  when  the  cotton  famine  b^gan  to  be  fdt,  and 
the  long-fibred  American  cotton  grew  scarce,  it  was  found 
necessary  to  give  tenacity  to  the  twist  made  from  shorter 
fibre  by  using  more  sizei  In  tlus  manner  as  much  as  from 
50  to  90  per  cent  of  sise  has  got  to  be  used,  the  greater 
part  of  it  being  china  clay,  with  a  certain  proportion  of 
hygroscopic  matter,  such  as  chloride  of  magnesium,  to  keep 
the  material  damp  and  supple.  The  impurity  is  easily 
detected  by  washing  the  doth,  and  ascertaining  the  loss  <^ 
weight  before  and  after  the  operation.  Cheap  calicoes  are 
also  largely  impregnated  with  lime,  whidi  has  been  used 
in  the  process  of  bleaching,  and  left  in  them.  A  doud  of 
dust  flies  out  of  such  &brics  when  they  are  torn.  Silk 
also  is  made  heavier  and  stouter  by  the  incorporation  of 
dye  stufls  used  expressly  for  the  purpose.  This  is  generally 
the  case  with  dark-coloured  silks,  black  and  brown,  as 
lighter  shades  will  hardly  admit  of  it ;  as  much  indeed  as 
hdf  the  weight  of  the  silk  may  be  thus  incorporated 
with  it 

23.  FaUifleation  of  Coin  and  Preeioua  MetdU — ^In  Anglo- 
Saxon  times  the  debasing  or  counterfeiting  of  coin  was 
punished  by  the  loss  of  the  hand.  In  kiter  times  it  has 
been  criminal  in  the  highest  degree.  By  the  statute  24  and 
25  Vict  c  99,  the  counterfeiting  of  gold  or  silver  coin  is 
felony,  and  in  Scotland  Ib  a  high  crime  and  offencei  Hardly 
less  severe  is  the  punishment  for  debasing,  dimimshing, 
lightening,  or  impairing  the  value  of  the  current  coia  of 
the  realm ;  and  very  dfectual  means  are  taken  to  secure 
their  standard  value  when  put  into  circulation.  In  the 
first  place,  an  officer  is  appointed  by  the  Crown  to  super- 
intend the  coinage,  and  to  be  answerable  fur  its  goodntsss. 


(See  Mnrr  and  Codtaox.)  In  the  second  place,  tlie  ooin 
is  tested,  as  to  its  weight  and  fineness, '  by  persons  skilled 
in  the  goldsmith's  craft  (SeeAssAT.)  But  notwithstanding 
this,  the  coins  of  the  realm,  as  iBsued  from  the  mint,  have 
often  been  debased  to  a  considerable  extent ;  fOr,  according 
to  Lord  Liverpool,  the  total  debasement  of  the  silver  money 
of  this  countiy,  from  the  time  of  the  Conquest  to  the  reign 
of  Eliiabeth,  was  not  less  than  65  per  cent  It  is  notorious 
that  in  Spain,  Austria,  and  Turkey  the  degradation  of  the 
silver  ooin,  even  at  the  present  time,  is  carried  to  a  serious 
extent  By  the^  Coinage  Act'  1870  (33  and  34  Yict  c 
10)  the  composition  and  weight  of  all 'the  coins  of  this 
country  are  strictly  provided  for ;  and  in  the  case  of  gold 
coin,  the  limits  or  ''remedy"  of  fineness  and  weight  are 
exceedingly  narrow.  The  composition  of  the  coin  is  fixed 
at  deven-twelfths  fine  gold,  and  one-twelfth  alloy  (copper); 
so  that  in  1000  parts  of  our  gold  coin  there  are  916*66  parts 
of  fine  gold.  This  is  call^  its  millesimal  fineness,  and 
the  allowance  for  error  in  composition  Ib  limited  to  0^002 
per  1000  parts.  The  weight  of  the  sovereign  is  fixed  at 
123*27447  graiiU,  and  the  limit  of  error  in  weight  is  the 
0*2  of  a  grain ;  and  in  proportion  with  al)  other  gold  coins. 
In  the  case  of  silver  coins,  the  composition  is  thirtj-Mven 
fortieths  of  fine  silver,  and  three-fortieths  of  alloy  (copper) 
— ^the  millflsima]  fineness  being  therefore  -  925  parts  of 
silver;  the  remedy  or  allowance  of  fineness  is  just  twice 
that  of  gold— namdy,  0*004  per  1000  parts.  The  weight 
of  the  nlver  coin  is  at  the  rate  of  87*27272  grains  pei 
shilling  of  value ;  and  the  remedy  or  allowanoe  of  error  ir 
confined  to  0*36363  of  a  grain  per  shilling.  Lastly,  th? 
bronse  coinage  of  the  country  consists  of  95  parts  copper, 
4.  tin,  and  1  zinc :  the  weiglU  of  a  penny  being  145*83333 
grains;  and  the  allowance  for  error  is  2*91666  graina  per 
penny.  The  specific  gravity  of  the  several  descriptions  of 
coin  is  17*53  for  gold,  10*35  for  silver,  and  8*89  for 
bronze.  So  accurate  are  the  oompoeition  and  weight  of 
Uie  coins  issued  from  the  mint  at  the  present  time,  tliat  at 
the  last  trial  of  the  "  Pyx"  in  July  1871,  the  jury  reported 
that  everjr  pieoe  separatdy  examined  (representing  many 
millions  sterling)  was  found  to  be  accurately  coined  in 
regard  to  weight  and  fineness.  In  the  case  of  the  gold  coin, 
the  fineness  ranged  from  916*2  to  917  parts  per  1000. 
These,  indeed,  were  the  extremes  of  only  2*66  per  cent  of 
the  coins  ^T«iTninfl<l^  tiie  great  bulk  of  them,  namely  72*65 
per  cent  having  a  fineness  of  from  916*5  to  916*7  per 
1000.  Now,  when  it  is  considered  that  the  composition 
of  an  alloy  of  gold  and  copper  can  be  ascertained  to  the 
one-ten  thousandth  part,  and  that  the  delicacy  of  a  balance 
is  to  the  thousandth  part  of  a  grain,  it  must  be  evident 
that  the  accuracy  and  perfection  of  coining  in  this  oountiy 
are  remarkably  precise.  As,  however,  the  weight  of  gold 
and  silver  coin  must  become  less  by  continual  wear,  the 
Acts  22  and  25  Yict  c  99,  and  33  and  34  Yict  c  10 
provide  for  it  It  does  not  appear  that  the  practice  of 
debasing  coin  is  carried  on  to  any  great  extent  in  this 
country;  for  in  the- second  Annual  Report  of  the  Deputy- 
Master  of  the  Mint  (1871),  the  chemist  of  the  Mint  (Mr  W. 
'Chandler  Roberts)  says  that  only  two  sovereigns-  were 
submitted  to  him,  tne  weight  of  whidi  had  been  fraudulently 
reduced  by  means  of  a  solvent,  aided 'by  deqtricity.  In 
former  times,  however,  the  process  of  "sweating"  was 
very  f requentiy  empbyed. 

The  adulteration  of  predous  motals  was  prohibited  and 
provided  for  by  the  rules  and  regulations  of  the  various 
guilds  and  corporations  which  took  oognianoe  cf  the 
goldsmiths'  craft  As  early  as  the  26th  cf  Besixy  IL 
(1180)  the  Qoldsmiths'  Company  of  London  wis  foanded, 
and  in  1327,  when  it  was  incorporated,  it  was  invested 
with  the  privilege  and  power  of  inspecting,  tiying,  and 
regulating  all  gold  and  silver  wares  throughout  the  kin^ 
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6am,  ud  of  {nmkhiqg  all  cffeodon  wlio  mn  fonnd  goilty 
d  working  adfnltorated  gold  or  ohu;  The  chief  offeiid«n 
•I)petf  to  hETB  been  the  catlen^  who  wore  chaiged  with 
eoToriiig  haae  metal  in  sadli  a  manner  that  it  could  not 
•aaty  be  detected.  It  was  therefore  prorided  that  all 
manner  of  veeeela  of  gold  and  lilyer  ahoold  be  of  ^  good 
and  true  alloy ;"  and  power  waa  giTen  to  the  company  to 
"go  from  shop  to  ahop  to  aaiay  if  the  gold  waa  good,"  and 
finding  that  xt  was  not  of  the  right  tonoh,  it  waa  to  be 
aeisad  and  forfeited  for  the  king.  Subsequently,  by  the 
Btatote  of  2  Henzy  YL  (H24),  it  waa  pnmded  that  none 
ahoold  woik  gold  nnlppa  it  be  as  good  as  the  alloy  of  the 
"mystety,"  and  that  silver  wares  shonldbeasgood  or  better 
than  the  king's  com.  It  was  further  provided,  that  wkeai 
the  goods  were  finiwhed  they  should  be  bronght  to  the  Hall 
to  be  aseayed;  and  wkeai  foimd  of  the  right  touch  it 
ahoold  be  stamped  with  the  owner's  and  aaeayv'a  marks,  ss 
wdl  as  with  the  "liberdshede  crowned."  lliese  powers 
have  been  confirmed  in  nnmerons  Acts  of  jPariiament,  the 
most  important  of  which  are  the  foUowiiig : — 12  Qea  II 
c  26  (1739i  which  provides  that  no  goldsmith,  silver 
amith,  or  otner  trader  shall  work  or  m^  any  vessel  of 
gold  of  lees  than  22-isaxtX  fineness  (that  is,  22  parts  of 
fine  gold  to  2  parts  of  aUoy),  nor  any  silver  vessel  or  plate 
of  leea  Ihan  eleven  otmoea  and  two.  pennyweights  of  fine 
aQver,  and  18  pennyweights  of  alloy,  in  a  poond  troy, 
imder  a  penalty  of  £10.  But  this  does  not  extend  to 
jewehy,  earrings^  gold  springs,  lockets,  Ao^  It  also  pro- 
Tidea  for  the  proper  assaying  and  stamping  of  the  same. 
In  1784,  the  Act  24  Oeo.  HL  c.  53,  made  piovinon  for 
imposing  a  duty  on  the  article  assayed  sind  stamped. 


and  from  that  time  the  Ung't  or  queen's  head  has  9Xh 
peered  as  a  mark.  In  1798,  the  Act  88  Qea  m.  c  69, 
gave  penussion  for  a  bwer  standard  of  gold,  namely 
18^carat  gold  (that  is,  18  parts  of  fine  gold  to  6  of  alloy); 
and  by  the  Act  7  and  » Viot  c.  22  (1844),  the  penalty 
for  using  false  stamps,  te,  was  ameliorated.  LasUy, 
by  the  Act  17  and  18  "not  c.  96,  three  stall  bwer 
standards  of  gold  were  permitted,  namely  Iff-oant  gidd, 
12-carat  gold,  and  9-carat  gold,  each  of  which  was  to 
be  designated  by  the  number  and  the  decimal.  At  pre- 
sent, thereforei,  aU  gold  and  silver  plate^  as  wellas  wed^og 
and  mourning  ringi,  must  be  assayed  and  stsmped  befortt 
their  sale;  and  other  artidea  may  be  assayed  and  stanmed 
in  like  manner  at  the  option  of  the  maker  or  dealer  The 
stamps  or  marks  impressed  on  gold  are  the  following, 
namely, — 1«^  The  initials  of  the  maker's  name;  2d,  The 
duty  mark  (a  king's  or  queen's  head);  $d,  The  crown  and 
standard  number,  indicating  the  quality  of  the  gdd;  4A, 
The  asBayer[s  stamp  (a  leopard's  head  for  Goldsmiths' Hall); 
and  60,  The  letter  dencidng  the  year  of  assay.  In  the 
case  of  sQver,  the  stampa  are— lie;  The  ioitaal  letters  of  the 
maker;  2d,  A  lion;  Zd,  The  asaayer's  stamp  (in  London,  a 
leopaid'ahead);  Uh,  The  letter  indicating  the  year  of  assay; 
and  5tk,  The  duty  mark  (a  king's  or  queen'k  head).  Silver 
goods  of  higher  value,  that  is,  with  a  mixture  of  11  ounces 
and  10  pennyweights  of  fine  sQver,  instead  of  11  ounces 
and  2  pennywei^ta,  as  called  new  sterling,  and  is,  as  for- 
meriy,  marked  with  a  figtoe  of  Britannia,  and  a  lion's  head 
erased.  As  in  olden  times,  the  Qeklsmithi^  Gompany  liave 
still  power  to  break,  cut,  or  otherwiae  deetrov  sll  odd  and 
silver  plate  idiich  is  below  the  ^pd  standara.      (b.  l.) 


ADULTEBT  (from  the  Latin  aduUerium)  is  the  sexosl 
intareoiine  of  a  married  pereon  with  another  than  the 
olfondei'B  husband  or  wife.  Among  the  Greeks,  and  in  the 
eailier  period  of  Soman  law,  it  was  not  adnlteiy  unless 
a  mairied  woman  was  the  offendeti  The  foundation  of  the 
later  Boman  law  with  regard-to  adultery  was  the  lex  JuUa 
de  achiUenU  eoereendii  passed  by  Augustus  about  ka  17. 
(SeeZ)^.  48,  6;  FsulL  Mee.  Sent  iL  26;  Brisson,  Ad  Leg, 
JvL  de  AduU.)  In  Britain  it  has  been  reckoned  a  spiritual 
offenoe,  that  is,  cognisable  by  the  spiritnal  courts  only. 
The  common  law  took  no  farther  notice  of  it  than  to  allow 
the  party  aggrieved  an  action  of  damages.  In  England, 
however,  the  action  for  "  criminal  conversation,"  as  it  was 
called,  ia  nominally  abolished  by  20  and  21  Vict  c  85, 
{ 59;  bat  by  the  33d  section  of  the  same  Act,  the  husband 
may  claim  damages  from  one  who  has  committed  adultery 
vlUi  his  wife  in  a  petition  for  dissolution  of  the  marriage, 
or  for  jadidal  separation,  or  in  a  special  petition  for  the 
pnrpoee  in  the  Divorce  Court  In  Scotland  damages  may 
he  recovered  against  an  adulterer  in  an  ordinary  action  of 
damages  in  the  civil  court,  and  the  latter  may  be  found 
liable  for  the  expenses  of  an  action  of  divorce  if  Joined  with 
the  goilty  spouse  as  a  co-defender. 

Adohery  is,  both  in  England  and  Scotland,  a  ground 
of  divorce.  In  ig«gift«<l^  a  complete  divorce  or  dissolution 
of  the  marxiage  could,  until  the  creation  of  the  Court  of 
Ptobate  and  Divorce  by  20  and  21  Yiet.  c.  80,  be  obtained 
only  bj  an  Act  of  Parliament  In  Scotland  a  complete 
divoxoe  may  be  effected  by  proceedings  in  the  Court  of 
Beaaion,  as  succeeding  to  the  old  ecdeoastieal  jurisdiotion 
of  the  oommissionerB.  A  peraon  divorced  for  adnlteiy  ia, 
by  the  law  of  ScoUand,  prohibited  from  intermanying  with 
the  paiamonr.    See  Ditobcb. 

ADVENT,  the  period  of  the  approach  of  the  nativity, 
lasting,  in  the  Greek  Church,  from  St  Martin's  Day  (Nov. 
11),  and,  in  other  churches,  from  the  Sunday  nea&est  to  St 


Andrew^  Day  (^ov.  80)  till  Christmas.  The  observance 
of  it  dates  froin  the  4th  centoiy,  and  it  has  been  recognised 
since  the  6th  centoiy  as  the  commencement  of  the  ecdesiss- 
tical  year.  With  the  view  of  directing  the  thonghts  of 
Christians  to  the  coming  of  dmst  as  Saviour,  and  to  his 
aeoond  coming  as  Judge,  special  lessons  are  prescribed  for 
the  four  Sundays  in  Advent  At  one  time  Advent  was 
observed  shnost  as  strictiy  as  Lent,  but  the  role  ia  now 
relaxed,  and  in  the  Church  of  England  fasting  ia  confined 
to  the  week  in  which  Ember  Day  (13th  Dec.)  occors. 
The  phrase  aeeond  adeetU  ia  commonly  used  to  denote  our 
Lord's  '*  spearing  the  aeoond  time,  without  sin,  unto  sal- 
vation,"  which  ia  so  often  spoken  of  in  the  New  Testament 
Various  opinions  have  been  held  as  to  the  time  and  manner 
of  this  event  In  the  apostolic  churches  it  vros  commonly 
regarded  ss  imminent,  though  thia  was  not  the  opinion  ci 
the  i^>ostle  Fteil,  ss  may  be  gathered  from  2  Thess.  ii  3, 
4.  ThB  discoBsion  in  later  timee  hSs  centred  itself  chiefly 
round  the  question  iHiether  the  second  advent  is  prs- 
millennial  or  post-millenniaL 

ADYEBTISEMENT  (from  the  French  avertietement,  a 
giving  notice,  or  announcement)  denotee  in  a  general  sense 
any  infonnation  publidy  communicated  through  the  press 
or  othenrise.  It  ia  the  profit  derived  from  advertisements 
that  supports  the  larger  number  of  newspapers.  While 
some  of  these  drag  out  a  sickly  existence,  others  derive  a 
large  revenue  from  this  source.  The  duty  upon  advertise- 
ments  ^which  exiBted  in  Britain^  previous  to  1858)  was 
not  mgustiy  branded  ss  a  tax  upon  knowledge,  it  was 
certainly  very  unequal  and  oppressive,  being  the  same  upon 
the  sale  of  an  estate  worth  £100,000  as  on  a  servantTa  notice 
wanting  a  place,  upon  an  advertisement  of  a  sixpenny 

^  Then  Is  no  duty  en  ■dvntiMmenti  in  the  United  Statea,  Germany, 
or  Fnnea.  In  rnmoa,  howerer,  th«n  U  a  duty  of  10  per  ont  on  the 
raw  papff,  and  a  ftirtbar  daly  of  SO  par  oeat  on  afl  sewapapaM 
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l^mphlet  and  an  txpmnrA  book.  Prafknu  to  1833  the 
dittj  oo  each  adveitiBemeiit  was  Sa.  6d.  in  Qraai  Biitain, 
and  Sa^  6d.  in  Ireland;  in  thai  yea*  it  waa  rednoed  to 
U  6d.  in  Qreat  Britain,  and  1&  in  Ireland.  In  1832  (the 
last  year  of  the  high  duty)  the  tkal  number  of  newapaper 
adTertiaementa  in  the  U.  K.  waa  921,943:  tLe.,  787,649  in 
England,  108,914  in  Scotland,  and  125,380  in  Ireland;  the 
amount  of  duty  paid  in  that  year  being  £172,570.  In  1841 
the  nnmber  df  advertiaementa  had  increased  to  1,778,957: 
viz.,  1,386,625  for  England,  188,189  f or  iBcotland,  and 
204,143  for  Ireland;  and  the  total  duty  paid  amoonted  to 
£128,318.  In  1851  the  amount  of  duty  rose  to  £175,094, 
lOi.  8d.;  being  for  England  £142,365,  3a.  6d.;  Scotland, 
£19,940,  11& ;  Ireland,  £12,788,'  168.  2d.  In  compliance 
with  the  all  bat  nnanimona  yoice  of  the  public,  thu  duty 
waa  abolished  in  1853;  aince  which  time  the  system  of 
advertising  haa  increased  to  an  unprecedented  extent,  in 
consequence  of  the  low  rate  at  which  short  adTertisementa 
are  now  inserted.  To  ^yertiBe  adyantageoualy  requires 
both  experience  and  judgment;  without  a  knowledge  of 
the  character  and  drcnlation  of  the  public  joumala,  much 
expenditure  may  be  wasted  by  advertising  in  papers  thai 
have  either  a  limited  or  inappropriate  circulation.  The  sale 
of  some  commodities  (such  aa  quack  medicines)  depends 
almost  wholly  on  advertising,  of  which  it  his  been  said 
that  if  the  vender  haa  the  courage  to  continue  advertiung 
to  the  extent  of  £20,000,  he  will  make  hie  fotune  by  a 
drug  thoroughly  worthlsM.  Advertising  often  &Ib  diapio- 
portionateiy  on  books,  aa  it  ia  neoeasary  thai  new  publica- 
tions shoiUd  be  freely  advertised.  On  small  low-priced 
booka  the  expense  is  particularly  heavy,  an  advertisement 
of  a  one  shilling  book  coating  as  mudi  as  one  selling  at 
twenty  shillings.  From  this,  and  their  generally  ephe- 
meral character,  it  may  be  said  that  ninety-nine  out  of  a 
hundred  pamphlets  are  published  at  a  loss. 

Interesting  information  on  the  subject  of  advertisements 
will  be  found  in  an  article  in  the  Edinburgh  Review  for 
Ist  Feb.  1843,  <<  On  the  Advertising  System,"  and  in  the 
Quarterly  Review  for  June  1855,  '*  On  the  Eise  and  Pro- 
gress of  Advertisements,  from  the  establishment  of  the 
Newspaper  Press  of  this  Country  till  the  Present  Time." 
In  the  latter  article  it  is  stated  that  the  first  advertisement 
occurs  in  the  Mereuriua  Politieue  for  Jan.  1652,  the  sub- 
ject of  the  advertisement  being  a  heroic  poem  of  congratula- 
tion  on  Cromwell's  victories  in  Ireland.  A  writer  in  Noiet 
and  Queries  for  July  6,  1872,  has  found  two  examples  of 
advertisements  previous  to  that,  date,  which  occur  in  the 
Mercuriui  Elencticue  of  Oct  1648.  See  also  The  NeW' 
paper  Frets,  by  James  Qrant  (2  vols.,  1871),  and  the 
article  Newbpapebs. 

ADVOCATE  (from  the  laAanadvocaius),  a  lawyer  authoiw 
ised  to  plead  the  causes  of  litigants  in  courts  of  law.  The 
word  ia  used  technically  in  Scotland  in  a  sense  virtually 
equivalent  to  the  English  term  barrister;  and  a  deriva- 
tive from  the  same  Latin  source  is  so  used  in  most  of  the 
countries  of  Europe  where  the  civil  law  is  in  force.  ThAodvo- 
eaius  of  the  Romans  meant,  aa  the  word  implies,  a  person 
whose  assistance  was  called  in  or  invoked.  The  word  is 
not  often  used  among  the  earlier  jurists,  and  appeara  not  to 
have  had  a  strict  meaning.  It  is  not  always  associated 
with  legal  proceedings,  and  might  apparentiy  be  applied  to 
a  supporter  or  coadjutor  in  the  pursuit  of  any  desired  ob- 
ject When  it  came  to  be  applied  with  a  more  specific 
limitation  to  le^  services,  the  position  of  the  adyoeatus 
waa  still  uncertain.  It  waa  different  from,  and  evidenUy 
inferior  to,  that  of  ihe  Jur%e<onsuUus,  who  gave  his  opinion 
and  advice  in  questions  of  law,  and  may  be  identified  with 
the  consulting  counsel  of  the  present  day.  Kor  is  the 
merely  professional  advocate  to  be  confounded  with  the 
more  dlitinguishsd  orator,  or  patronus,  who  came  forward 


in  the  guise  of  tiie  djamtepssted  vindicator  of  juatice.    Hue 
distinction,  however,  appears  to  have  arisen  in  Liter  timei^ 
when  the  prafesBion  became  mercenary.    Bj  ihelex  Ctrndaf 
passed  about  two  centnriea  before  Ghnsfc^  and  snbseqnentiy 
renewed,  the  acceptance  of  remuneration  for  professional 
assistance  in  lawsuits  wis  prohibited.    Thia  kw,  like  all 
others  of  the  kind,  was  evaded.     The  akilfnl  debater  waa 
propitiated  with  a  present;  and  thon^^  he  could  not  sue 
for  the  value  of  his  services^  it  was  raled  that  any  Aonor- 
arium  so  i^ven  could  not  be  demanded  back,  even  though 
he  died  before  the  anticipated  service  was  perf onned.    'Dio 
tzaoea  of  thia  evasion  of  a  law  may  be  found  in  the  existing 
practice  of  rewarding  eounael  by  fees  in  anticipation  of 
services.    In  the  Justinian  collection  we  find  that  legal 
provision  had  been  made  for  the  remuneration  of  advo- 
catea.     {Dig.  lib.  60,  tit  12,  §  10-13 ;  Briasonius,  Be 
Big.  Verb. ;  Heinecdua  ad  Fand.  fibi  iii  tit  1.)     The 
advoeatus  Jlaei,  or  fiscal  advocate,  was  an  officer  whose 
function,  like  that  of  a  solicitor  of  taxes  at  the  present  day, 
was  connected  with  the  collection  of  the  revenue.     (See 
generally  on  thia  subject  Forsyth's  Hortensius,  London, 
1849.)    The  tenn  advocate  is  of  frequent  use  in  the  chron- 
ides»  capitularies,  chartulariea,  and  other  records  of  eccle- 
siastical matters,  during  the  Middle  Ages.    (See  Du  Cange, 
8.V.  Advocati  Ecdesiarum,  who  affords  a  profuse  supply  of 
references  to  authoritiea.)    The  term  was  applied  in  the 
primitive  church  to  those  who  defended  the  Christians 
against  malignanta  or  persecutors.    Aa  ^  church  waxed 
rich  and  powerful,  its  temporal  supporteis  assumed  a  mora 
important  position.    The  advocate,  defender,  or  patron,  was 
of  a  temporal  rank,  oonesponding  to  the  power  of  the  eo- 
cle8iasti<»l  body  who  sought  his  aidvocacy.    Princea  sought 
the  distinction  from  Bome ;  and  it  was  aa  a  relic  of  the 
practice  of  propitiating  tomporal  sovereigns  by  desiring  their 
protection  that  Heniy  VUL  received  his  title  of  **  Defender 
of  the  Faith."    The  office  of  advocate  to  any  of  the  great 
religious  houses,  possessed  of  vast  wealth,  was  one  of  dig- 
nity and  emolument,  generally  held  by  some  feudal  loid  ci 
power  and  influence.    This  kind  of  protection,  however,  waa 
sometimes  oppressive^     In  the  authoritiea  quoted  by  Du 
Cange  we  find  that,  so  early  aa  the  12th  century,  the  advo- 
cates were  accused  of  rapine  and  eirtortion ;  and  by  a  capi- 
tulary of  the  popedom  of  Innocent  IIL  they  are  prohibited 
from  taking  and  usurping  rewards  and  privileges  beyond  use 
and  wont     The  office  at  length  assumed  a  fixed  character 
in  its  powers  and  emoluments ;  and  it  became  the  practice 
for  the  founders  of  churches  and  other  ecclesiastical  endow- 
menta  to  reserve  the  office  of  advocate  to  themselves  and 
their  representatives.    The  term  advocate  was  subsequentiy 
superseded  by  the  word  patron ;  but  a  relic  of  it  still  exists 
in  the  term  advowson,  and  the  word  advowee,  which  ia  the 
form  in  which  the  Latin  advocatus  found  its  way  into  the 
technicalities  of  English  law.     Until  kitely,  advocate  was 
the  proper  designation  of  legal  practitioners  in  the  Pro- 
bate and  Admiralty  courts,  and  still  is  the  name  given  to 
those  who  practise  in  what  remaina  of  ecclemastical  courta 
In  France,  oorporationa  or  facultiea  of  avocata  were  at- 
tached to  the  parUamenta  and  other  tribunals.   They  formed, 
before  the  revolution,  a  part  of  the  extensive  and  powerful 
body  commonly  called  the  nobility  of  the  robe.    It  was  not 
necessary  that  the  avocat  should  be  bom  noble,  and  his 
professional  rank  waa  litUe  respected  by  the  hereditaiy 
aristocracy;  but  as  a  middle  rank,  possessed  of  great  powers 
and  privileges,  which  it  jealously  guarded,  the  profession 
acquired  great  influence.    In  the  Efusydopidie  Ifethodigue, 
the  avocat  is  called  **  the  tutelary  genius  of  the  repose  of 
famiUea,  the  friend  of  man,  his  guide  and  protector."    The 
avocats,  as  a  body,  were  reorg^ised  under  the  empire  by 
a  decree  of  15th  December  1810.    (See  Camus,  Lettree  sur 
la  Ft<ifession  d^Adoocat ;  A«  Toong,  The  French  Bar.)    In 
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FraiMo  tbere  is  a  distinction  iMtxrcGn  avoeaU  and  avomKt. 
The  latter,  whose  number  is  limited,  set  as  procnrators  or 
^ents,  representing  the  parties  before  the  tribunals,  draft 
md  prepare  for  them  all  formal  acts  and  writings,  and 
prepare  their  lawsnits  for  the  oral  debates.  The  offiee  of 
the  avoeat,  on  the  other  hand,  eonsists  in  giving  adTice  as 
to  the  law,  and  conducting  the  caoses  of  hie  clients  by 
written  snd  oral  pleadings.  The  number  of  avocats  is  not 
Innited;  ereiy  licentiate  of  law  being  entitled  to  apply  to 
the  corporation  of  ayocats  attached  to  each  court,  and  i^ter 
presentation  to  the  court,  taking  the  oath  of  office,  and 
passing  three  years  in  attendance  on  some  older  adrocate, 
to  haTc  himself  recognised  ss  sn  advocate.  The  Faculty 
of  Advocates  is  the  Mllective  term  by  which  the  members 
of  the  bar  sre  known  in  Scotland.^  They  professionally 
attend  the  supreme  courts  in  Edinburgh;  but  they  are 
priTileged  to  plead  in  any  cause  before  Uie  inferior  courts, 
where  counsel  are  not  excluded  by  statute.  They  may  act 
in  cases  of  appeal  before  the  House  of  Lords ;  and  in  some 
of  the  Britiiii  colonies,  where  the  civil  law  is  in  force,' it  is 
customaiy  for  those  who  practise  as  barriBters  to  pass  ss 
advocates  in  Scotland.  This  body  has  existed  by  imme- 
morial cnstom.  Its  privileges'  are  constitutional,  and  are 
founded  on  no  statute  or  charter  of  incorporation.  The 
body  formed  itself  gradually,  from  time  to  time,  on  the 
model  of  the  French  corporations  of  avocats,  appointing  like 
them  a  dean,  or  doyen,  who  is  their  principal  officer.  No 
coiriealam  of  study,  residence^  or  professional  training  was, 
until  1856,  required  on  entering  this  profession ;  but  the 
faenlty  have  always  had  the  power,  believed  to  be  liable  to 
control  by  the  Court  of  Session,  of  r^ecting  any  candidate 
for  admisiion.  The  candidate  undergoes  two  private  ex- 
aminations— the  one  in  general  scholarship,  in  lieu  of 
which,  however,  he  may  produce  evidence  of  his  having 
graduated  as  master  of  arts  in  a  Scottish  university,  or  ob- 
tained an  equivalent  degree  in  sn  English  or  foreign  univer- 
si^ ;  and  the  other,  at  the  interval  of  a  year,  in  Roman, 
private  intemationsl,  and  Scots  law.  He  must,  before 
the  latter  examination,  produce  evidence  of  attendance  at 
claases  of  Scots  law  and  conveyancing  in  a  Scottish  univer- 
lity,  and  at  classes  of  civil  law,  public  or  international 
law,  eonstitntional  law,  and  medical  jurisprudence  in  a 
Scottish  or  other  approved  university.  He  has  then  to 
nndergo  the  old  academic  form  of  the  public  impugnment 
of  a  thesis  on  some  title  of  the  pandects ;  but  this  cei'e- 
mony,  called  the  public  examination,  has  degenerated  into 
a  mere  form.  A  laige  proportion  of  the  candidate's  entrance 
fees  (amounting  to  X339)  is  devoted  to  the  magnificent 
iihrary  belonging  to  the  faculty,  which  literary  investigators 
in  Edinburgh  find  so  eminentiy  usefuL 

LoBD  Adyooatb,  or  Kino's  Adyooati,  is  the  principal 
law-officer  of  the  crown  in  Scotland.  His  business  is  to 
•ct  as  s  public  prosecutor,  and  to  plead  in  all  causes  that 
concern  the  crown.  He  ia  at  the  head  of  the,  system  of 
public  prosecutions  by  which  criminal  justice  ia  adnunistered 
in  Scodand,  and  thus  his  functions  are  of  a  far  more  ex- 
teniive  character  than  those  of  the  English  law-officers  of 
the  crown.  He  is  aided  by  a  solicitor-general  and  subor- 
dinate assistants  called  advocatesnlepute.  The  office  of 
long'a  sdvocate  seems  to  have  been  established  about  the 
beg^ningol  the  1 6th  century.  Originally  he  had  no  power 
to  prosecnte  crimes  without  the  concurrence  of  a  private 
party;  but  in  the  year  1597  he  was  empowered  to  proeo- 
cate  crimes  at  his  own  instance.  He  has  the  privilege  of 
pleading  in  court  with  his  hat  on. 

ADVOCATION,  in  SeoUish  Law,  was  a  mode  of  appeal 
from  certain  inferior  courts  to  the  supreme  court  It  was 
aboliahed  in  1868,  a  simple  "  appeal"  being  substituted. 

ADVOWSON,  or  Advowzih  (advoeatio),  in  £nfflish 
Common  Jaup,  the  rigbt  of  presentation  to  a  vacant  eccle- 


siastical benefice,  is  so  cnDod  becanse  tlie  patron  defends, 
or  advocates  the  claims  of  the  person  whom  he  presents 
Originally  all  appointments  within  a  diocese  lay  with  the 
bishop ;  but  when  a  landowner  founded  a  church  on  his 
estate  and  endowed  it,  his  right  to  nominate  the  incumbent 
was  usually  recognised.  Where  the  right  of  presentation 
remains  attached  to  the  manor,  it  is  called  an  advowson 
appatdaiU^  and  passes  with  the  esUte  by  inheritance  or 
sale  without  any  special  oonveyance.  But  where,  as  is 
often  the  case,  the  right  of  presentation  has  been  sold  by 
itself,  and  so  separated  from  the  manor,  it  is  called  an 
advowson  in  grost,  Advowsons  are  further  distinguiahed 
into  preaentative,  colUUive,  and  donative.  In  a  prttefUative 
advowson,  the  patron  presents  a  dorysyman  to  the  bishop, 
with  the  petition  that  he  be  instituted  into  the  vacant 
living,  ^e  bishop  ia  bound  to  induct  if  he  find  the 
clergyman  csnonicaUy  qualified,  and  a  refusal  on  his  part 
is  subject  to  an  appeal  to  an  ecclesiastical  court  either  by 
patron  or  by  presentee.  In  a  eoUative  advowson  the  bishop 
ia  himself  the  patron,  either  in  Ids  own  right  or  in  the  right 
of  the  proper  patron,  which  has  lapsed  to  him  through  not 
being  exerdsed  within  the  statutory  period  of  six  months 
after  the  vacancy  occurred.  No  petition  ia  necessary  in 
this  case,  and  the  biahop  ia  said  to  collate  to  the  benefice. 
In  a  donative  advowson,  the  sovereign,  or  any  subject  by 
special  licence  from  the  sovereign,  confers  a  benefice  by  a 
simple  letter  of  gift,  without  any  reference  to  the  bishop, 
and  without  presentation  and  institution.  The  incumbent 
of  such  a  living  ia  to  a  great  extent  free  from  the  jurisdic- 
tion of  the  bidiop,  who  csn  only  reach  him  through  the 
action  of  an  ecclesiastical  court.  When  an  ecdesisstical 
body  owned  an  advowson,  it  very  frequently,  by  appropria- 
tion, exercised  the  right  in  its  own  favour,  the  corporation 
becoming  the  incumbent  of  the  living,  the  actual  duties  of 
which  were  discharged  by  a  vicar  or  perpetual  curate.  An 
advowson,  being  property,  may  be  sold,  or  mortgaged,  or 
seised  by  the  creditors  on  a  bsiikrupt  estate,  under  certain 
restrictions  intended  to  prevent  simony.  A  sale  ia  abso- 
lutely prohibited  during  the  mortal  sickness  of  the  inenm* 
bent,  or  during  the  exiatence  of  a  vacancy.  There  are 
upwards  of  13,000  benefices  in  the  Churdi  of  England, 
the  advowsons  being  distributed  as  shown  in  the  following 
list,  which  may  be  taken  as  approximately  correct : — Under 
the  patronage  of  the  crown  there  are  1144  livings;  bishops, 
2324;  deans  and  chapters,  933;  the  universities,  770; 
parochial  dergy,  931 ;  and  private  persons,  7000. 

ADYTUM,  the  most  retired  and  sacred  place  of  andent 
temples,  into  which  none  but  the  officiating  priests  were 
allowed  to  enter.  The  Most  Holy  Place  of  the  temple  of 
Solomon  was  of  the  nature  of  the  pagan  adytum;  none  but 
the  high  priest  being  admitted  into  it,  and  he  but  once  a  year. 

^,  or  AS,  a  diphthong,  compounded  of  a  and  b,  of  fre- 
quent occurrence  in  Latin  and  in  J^glo-Saxon.  In  the.best 
.editions  of  the  dsssics  the  form  now  preferred  is  ae.  In 
English  words  derived  from  Latin  the  diphthong  is  gene- 
rally converted  into  the  simple  e,  but  it  ia  not  unfrequentiy 
retained,  as  in  ^^oUan,  mediceval,  &c.  In  some  words  it 
represents  the  Greek  cu,  to  which  the  Latin  cb  corresponds, 
as  in  CBsthetiee  {aitrOyiriK^j. 

MACU8,  in  Mythology,  the  son  of  Jupiter  by  ^gina. 
When  the  isle  of  ^gina  was  depopulated  by  a  plague,  bis 
father,  in  compassion  to  his  grief,  changed  all  the  ants 
upon  it  into  men  and  women,  who  were  called  Myrmidones, 
from  ftvpfoii,  an  ant.  The  foundation  of  the  fable  is  said 
to  be,  that  when  the  country  had  been  depopuhted  by 
pirates,  who  forced  the  few  that  remained  to  take  ahdter 
in  caves,  .£acus  encouraged  them  to  come  out,  and  by 
commerce  and  industry  to  recover  what  they  had  lost  His 
character  for  justice  and  piety  was  such  thst,  in  a  time  of 
nniversal  drought,  he  was  nominated  by  the  Ddphic  orade 
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to  intercede  for  Greece  and  hie  prayer  waa  answered.  The 
ancients  also  imagined  that  iCacus,  on  account  of  hie  im- 
partial jnatice,  was  chosen  by  Pluto  one  of  the  three  judges 
of  the  dead,  and  that  it  was  his  proTince  to  judge  the 
Europeans. 

iBDILE  (€ddilii),  in  Boman  Antiquity,  a  magistrate 
whose  chief  business  was  to  superintend  buildings  of  all 
kinds,  but  more  especially  public  ones,  as  temples,  aque- 
ducts, bridges,  kc  To  the  sdiles  likewise  belonged  the 
care  of  the  highways,  public  places,  weights  and  measures, 
&c  They  also  superintended  the  markets,  fixed  the  prices 
of  proYisions,  took  cognisance  of  breaches  of  decency  and 
public  order,  and  took  charge  of  police  matters  generally. 
The  custody  of  the  plebiicita,  or  decrees  of  the  people,  and 
senatut  eojitulta,  or  decrees  of  the  senate,  was  Ukewise 
committed  to  them.  They  had  the  inspection  of  theatres 
and  plays,  and  were  obliged  to  exhibit  magnificent  games 
to  the  people,  usually  at  their  own  expense,  whereby  many 
of  them  were  ruined.  They  had  the  power,  on  ceitain  oc- 
casions, of  issuing  edicts,  and  by  degrees  they  proc  ired  to 
themselyes  a  considerable  jurisdiction.  At  first  the^^  were 
only  two  ediles,  viz.,  the  aediles  of  the  people,  cedilei  jilebeii, 
or  minoret.  *They  were  first  created  in  the  same  year  as 
the  tribunes,  B.o.  494 ;  for  the  tribunes,  finding  themselyes 
oppressed  with  the  multiplicity  of  affairs,  demanded  of  the 
senate  to  have  officers  to  whom  they  might  entrust  matters 
of  less  importance ;  and  accordingly  two  sediles  were  created ; 
and  henceforward  the  sediles  were  elected  every  year  at  the 
same  assembly  as  the  tribunes.  But  these  plebeian  aadiles 
having  refused,  on  a  signal  occasion,  to  continue  the  great 
games  for  four  days  instead  of  three,  on  account  of  the 
expense,  the  patricians  made  an  offer  to  do  it,  provided 
they  were  acbnitted  to  the  honours  of  the  sedileship.  Ac- 
cordingly two  new  oediles  were  created,  from  the  order  of 
the  patricians,  in  the  year  of  Rome  388.  They  were  called 
CBdilei  atruleSf  or  mcyores,  as  having  a  right  to  sit  on  a 
curule  choir  when  they  gave  audience;  whereas  the  plebeian 
aedUes  only  sat  on  benchea  The  curule  sediles  alone  had 
the  right  to  issue  edicts.  Otherwise  they  shared  all  the 
ordinaiy  functions  of  the  plebeian  ediles;  they  had  to 
procure  the  celebration  of  the  grand  Roman  games,  and 
to  exhibit  comedies,  shows  of  gladiators,  d^c,  to  the  people; 
and  they  were  also  appointed  judges  in  all  cases  relating  to 
the  selling  or  exchanging  of  estates.  To  assist  these  first 
four  sdiles,  Ctesar  (b.c.  45)  created  a  new  kind,  called 
cediUs  cereafeif  so  named  from  their  being  deputed  chiefly 
to  take  care  of  the  supply  of  corn,  which  was  called  donum 
Cereris,  These  cdiles  cereales  were  also  taken  out  of  the 
order  of  patricians.  In  the  municipal  cities  and  colonies 
there  were  sdiles  having  much  the  same  authority  as  at 
Rome.  We  also  read  of  an  adilia  alimentnrius,  expressed 
in  abbreviature  by  <prf//,  alim.,  whose  business  seems  to 
have  been  to  provide  diet  for  those  who  were  maintained 
at  the  public  charge,  though  others  assign  him  a  different 
office.  In  an  ancient  inscription  we  also  meet  with  asdlle 
of  the  camp,  cedilts  castrontm. 

iEGADES,  or  ^Eoates,  a  group  of  islands  off  the  west- 
ern coast  of  Sicily,  between  Trapani  and  Marsala,  consisting 
of  Maretimo,  Levauzo,  and  Favignana.  These  islands  are 
rendered  historically  famous' by  the  great  naval  victory 
gained  there  by  the  Romans  over  the  Carthaginians  in  B.a 
241,  which  put  an  end  to  the  first  Punic  war 

iEGEAN  SEA,  a  part  of  the  Alediterranean,  now  more 
usually  called  the  Archipelago  or  Grecian  Archipelago, 
bounded  on  the  north  by  Thrace  and  Macedonia,  on  the 
west  by  Greece,  and  on  the  east  by  Asia  Minor.  The 
origin  of  the  name  is  uncertain.  Various  derivations  are 
given  by  the  ancient  grammarians— one  from  the  town  of 
iEgss;  another  from  .£gea,  queen  of  the  amaions,  who 
perished  in  this  sea ;  and  a  third  from  iEgeus,  the  father 


of  Theseus,  who  thr«w  him»el!  headloBg  Into  it  Sea 
Abcripelaoo. 

.£Q£US,  in  Fahul&ua  ffitiory,  the  son  of  Pandion,  was 
king  of  Athens,  and  the  father  of  Theseus.  He  was  one 
of  the  Athenian  heroes,  but  is  notable  chiefly  for  the  man- 
ner of  his  death.  The  Athenians  having  kiUed  Androgeiu, 
the  Bon  of  Minos,  king  of  Crete,  for  carrying  away  the 
p/ize  for  wrestling  from  them,  Minoe  made  war  upon 
them;  and  being  victoriottt,  Imposed  this  severe  condition 
on  JEgeus,  that  he  should  annually  send  into  Crete  seven 
of  the  noblest  of  the  Athenian  youths  and  as  many 
maidens,  chosen  by  lot,  to  be  devoured  by  the  Minotanr. 
On  the  fourth  jear  of  this  tribute  the  choice  feU  on 
Theseus,  or,  as  others  say,  he  himself  entreated  to  be  sent 
The  king  at  his  son's  departure  gave  orders  that^  as  the 
ship  sailed  with  black  sails,  it  should  return  with  the  same 
in  case  he  perished;  but  if  he  came  back  victorious  he 
should  change  them  for  white.  When  Theseus  returned 
from  Crete  ^ter  killing  the  Minotaur,  he  forgot  to  change 
the  sails  in  token  of  his  victory,  according  to  the  agree- 
ment; and  his  father,  who  sat  on  a  rock  watohing  the 
return  of  the  vessel,  imagining  from  the  black  sails  that  his 
son  was  dead,  cast  himself  headlong  into  the  sea,  which 
was  supposed  in  consequence  to  have  obtained  the  name  of 
the  ^ean  Sea,  The  Athenians  decreed  divine  honours 
to  ^geus,  and  sacrificed  to  him  as  a  marine  deity  and  an 
adopted  son  of  Neptune. 

Agin  A,  in  Fabulous  Sittory,  the  daughter  of  Aaopus, 
king  of  Boaotia,  was  beloved  by  Jupiter,  who  carried  her 
from  Epidaurus  to  a  desert  island  colled  (Enone  or  (Enopta, 
which  was  afterwards  called  by  her  name.     See  ^acus. 

w£GINA,  or  Eoina,  or  Enoia,  an  island  in  the  Soronic 
gulf,  20  miles  distant  from  the  Pineus,  formerly  vying 
with  Athens  in  naval  power,  and  at  the  sea-fight  of  Sakmis 
disputing  the  palm  of  victory  with  the  Athenians.  It  was 
the  native  country  and  kingdom  of  ^acus,  who  called  it 
JEf/ina,  from  his  mother's  name.  (Ovid.)  The  inhabitants 
were  called  JEginttae  and  JSyineinei.  iEgina  is  triangnlar 
in  shape,  and  is  about  8  miles  long  from  N.W.  to  S.R,  and 
about  6  broad,  with  an  area  of  about  41  square  miles. 
Strabo  states  its  circumference  at  180  stadia,  or  about  22 J 
English  milca  Its  western  side  consists  of  stony  bat 
fertile  plains,  which  are  well  cultivated,  and  produce 
luxuriant  crops  of  grain,  with  some  cotton,  vines,  idmonds, 
and  figs.  The  rest  of  the  island  is  mountainous,  and 
rather  barren.  The  southern  end  rises  in  the  conical 
Mount  Ores,  and  the  Panhellenian  ridge  strctehes  to  the 
north,  from  which  fertile  narrow  valleys  descend  on  either 
hand.  From  the  absence  of  marshes,  and  its  insularity, 
the  climate  is  mild,  and  the  most  salubrious  of  Greece.  The 
ruins  of  the  ancient  ^Egina  extend  along  two  small  ports, 
still  protected  by  well-built  ancient  moles,  and  the  shores 
of  an  open  bay,  defended  by  an  ancient  breakwater,  near 
the  N.W.  cape  of  the  island  On  the  land  side  the  city 
walls  are  still  distinctly  traceable,  10  feet  in  thickness, 
strengthened  by  towers  at  unequal  distances,  and  pierced 
by  three  gates.  They  abutted  on  those  of  the  ports,  which 
were  thus  included  within  the  line  of  fortifications,  as  at 
Athens  and  elsewhere  in  ancient  Greece.  Two  elegant 
Doric  columns  and  substructures  are  all  that  remain  of 
the  buildings  noticed  by  Pausanias  within  the  precincts  of 
a  city  that  was  long  the  greatest  and  most  opulent  mari- 
time power  of  Greece ;  but  the  ruins  of  seventeen  Christian 
churches,  still  visible,  prove  that  after  the  glories  of  the 
proud  city  had  passed  away — after  what  it  suffered  from 
the  jealousy  of  ito  rival  Athens,  and  from  an  earthquake 
about  the  beginning  of  our  era — a  considerable  modorn 
town  had  occupied  its  site.  Some  of  these  may  perhaps 
only  date  from  the  time  that  iEgina  remained  under  its 
Venetian  masters,  as  does  a  tower  erected  at  the  entranco 
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of  tiie  Iftrgan  fx>ft.  /he  Venetufa' resigned  posteition 
of  the  island  to  the  Tarks  m  1715,  under  whom  it  becamo 
the  prej  of  Mainoie  and  other  pirates,  until  the  emandpa- 
tion  of  Greece  made  it,  in  1828-29,  the  seat  of  the  Greek 
goTemmenl  On  a  hill  near  the  N.E.  comer  of  the  isUnd 
stands  the  modem  little  town  of  j£glna  (as  it  is  pronounced 
bj  the  modem  Greeks).  It  is  separated  by  a  ravine  from 
the  hill,  on  which  rise  in  lonely  majesty  the  ruins  of  a 
noble  temple,  supposed  to  be  that  of  Jupiter  Fanhelleniut, 
^ough  the  point  has  been  disputed.  The  temple  occupies 
the  roeky  summit  of  a  hill,  in  the  midst  of  a  forest  of 
pines,  at  the  extremity  of  the  Panhellenian  ridgei  It  was 
a  ruin  in  the  days  of  Cicero,  as  mentioned  in  one  of  his 
letters,  and  seems  to  haye  been  thrown  down  by  an  earth- 
quake at  an  unknown  epoch.  This  temple  is  conspicuous 
from  a  distance,  and  was  visited  by  Chandler  in  tiie  last 
century;  but  has  been  chiefly  known  to  us  by  the  success- 
ful excavations  of  our  countiymen  CockereU  abd  Foster, 
assisted  by  Barozi  HaUer  and  M.  Linckh  of  Stuttgard,  in 
1811.  These  gentlemen  united  in  clearing  away  the  rub- 
bish which  the  lapse  of  2000  years  had  accumulated  on 
the  basement  and  floor  of  the  oella;  and  after  twenty  days' 
exertion  they  were  rewarded  by  the  discovery  not  only  of 
many  interesting  details  relating  to  Grecian  architecture, 
but  also  of  many  statues,  in  wonderfully  eneigetic  atti- 
tudes, that  had  once  adorned  the  fallen  pediments  of  this 
celebrated  temple.  These  consist  of  the  eleven  figures  of 
the  eastern  and  five  statues  of  the  western  pediment, 
almost  entire,  besides  fragments  of  the  rest,  and  two 
stataettea,  and  other  ornaments  of  the  acroteria.  These 
sculptures  supj^y  an  important  link  in  the  history  of 
andent  art^  and  connect  ihe  schools  of  early  Greece  with 
that  of  Etruscan  sculpture.  The  efforts  of  Messrs  Cockerell 
and  Foster  to  secure  those  treasures  to  their  country  are 
well  known,  as  well  as  their  failure  through  an  unlucky 
mistake  of  the  agent  sent  out  to  purchase  them  for  the 
British  Museum.  They  now  form  one  of  the  most  interest- 
ing acquisitions  of  the  magnificent  Glyptothek  of  Munich. 
The  temple  stands  on  a  stylobate  of  94  feet  by  45  feet. 
The  original  number  of  columns  in  the  peristyle  was  thirty- 
two,  of  which  twelve  were  ranged  on  each  side,  and  six  in 
each  front,  17  feet  2  inches  high,  induding  the  wide 
spreading  ovolo  of  the  capital,  and  a  diameter  of  3  feet  3 
inches  at  the  base.  Two  other  columns,  of  3  feet  2  inches 
between  antae,  are  in  the  pronaos,  and  two  similar  in  the 
opisthodomos  or  posttcum.  The  cella  had  a  door  at  each 
end ;  a  double  row  of  smaller  columns,  2  feet  4  inches  in 
diameter,  were  within  the  cella  to 'support  its  partial  roof; 
but  ihe  grec  test  portion  of  the  cella  was  open,  as  this  temple 
waa  kypoethroi.  There  still  remain  twenty-one  columns  of  the ' 
peristyle,  with  their  architraves;  six  of  the  eastern  front, 
and  continuously  with  them  are  five  columns  of  the  north 
side ;  the  four  columns  of  the  pronaos  and  opisthodomos, 
and  the  lower  part  of  the  shafts  of  five  within  the  cella. 
The  tympana  had  been  painted  of  a  bright  azure,  to  give 
relief  to  the  statues;  and  the  drapery  of  Minerva,  the 
middle  figure  of  each  group,  had  been  painted  xed  and 
blue.  The  whole  of  the  ornaments  on  the  cornices  and 
upper  mouldings  of  the  pediment  had  been  painted  in 
encoMUic,  not  carved.  The  subject  of  the  groups  of  statuary 
appears  to  be  the  contest  for  the  body  of  Patroclus,  one  of 
the  JBacida  (or  roval  progeny  of  ^gina  of  old),  as  described 
by  Homer.  (Cockerell  On  the  .Mgina  MarbUs;  Brand's 
Jcmrmal.)  This  magnificent  stracture  was  erected  most 
probably  in  the  6th  century  B.a,  but,  at  all  events,  un- 
doubtedly belongs  to  the  brilliant  period  of  ^ginetan 
power,  when  its  navy  and  its  commerce  were  the  pride  of 
Greece,  and  carried  its  citizens  to  the  remotest  shores  of 
the  Mediterranean  and  the  Euxine.  Silver  money  is  said 
to  have  been  strack  at  iESgina  long  before  it  was  coined 


even  at  Atiiens.  The  victory  of  Salamis  was  in  a  gieat 
measure  owing  to  the  thirty  ships  of  iEgina,  and  thd  voice 
of  grateful  Greece  assigned  to  her  warriors  on  that  event- 
ful day  the  prize  of  valout.  Yet  not  long  after,  the  rivalry 
of  Athens  began  to  doud  the  prosperity  of  the  haughty 
islanders,  whose  fleet  she  had  bcfoie  defeated;  and  iEgina 
at  length  sunk  under  the  enmity  of  a  rdentless  commerdal 
rival,  that  b«tnished  her  citizens  and  supplied  their  place 
with  Attic  colonists.  After  the  dose  of  the  Pdoponneeiaa 
war  Lysander  restored  the  banished  inhabitants,  but 
iEgina  never  recovered  its  andent  prosperity. 

iEGINETA,  Paulus,  a  celebrated  surgeon  of  the  island 
of  ^gina,  whence  he  derived  his  name.  According  to 
Le  Clerc's  calculation,  he  lived  in  the  4th  century;  but 
Abulfaragius  the  Arabian  places  him  with  more  probability 
in  the  7th.  His  knowledge  in  surgery  was  very  great^ 
and  his  works  are  deservedly  famous.  The  title  of  the 
most  important  of  them,  as  given  by  Suidas,  is  *£xiroft^ 
larpue^  BiftXia  ^Ema  {Synopsis  if  Medicine  in  Seven 
Books).  The  sixth  book,  which  treats  of  surgery,  is  par- 
ticularly- interesting.  The  whole  work  iu  the  original 
Greek  was  published  at  Venice  in  1528,  and  another 
edition  appeared  at  Basle  in  1538.  Several  Latin  trana- 
lations  have  been  published,  and  an  excellent  KngUsh 
version,  with  commentary,  by  Dr  F.  Adams  (1844-48). 
uEgineta  is  the  first  writer  who  takes  notice  of  the  cathartic 
property  of  rhnbarb,  and,  according;  to  Dr  Milward,  is  the 
first  iu  all  antiquity  who  deserves  the  title  of  accoucheur. 

iEQIS,  in  ClassiccU  Mythology ,  a  name  given  to  the  shidd 
or  buckler  of  Jupiter.  The  goat  Amalthapa,  which  had 
suckled  that  god,  being  dead,  he  is  said  to  have  covered 
his  buckler  with  the  skin,  or  used  the  skin  as  a  buckler; 
whence  the  appellation  cegis,  from  oU^,  Aiyo^,  goat,  Jupiter 
afterwards  restored  the  aninial  to  life,  covered  it  with  a  new 
skin,  and  placed  it  among  the  stars.  A  full  description 
of  the  aegis  of  Jupiter  is  given  by  Homer,  //.  v.  738,  sqq, 
Apollo  is  also  represented  as  bearing  the  eegis^  and  Minerva 
still  more  frequently.  After  Perseus  killed  Medusa,  Minerva 
nailed  her  head  in  the  middle  of  the  aegis,  which  thence- 
forth had  the  faculty  Medusa  herself  had  during  her  life 
of  converting  all  who  looked  on  it  into  stone.  Later  writers 
regard  the  egis  sometimes  as  a  buckler,  but  oftener  as  a 
cuirass  or  breastplate.  The  aegis  of  Pallas,  described  by 
Virgil  (J^  lib.  viiL  v.  435),  must  have  been  a  cuirass, 
since  the  poet  says  expresdy  that  Medusa's  head  was  on  the 
breast  of  the  goddess.  But  the  aegis  of  Jupiter,  mentioned 
a  little  before  (v.  354),  seems  from  the  description  to  have 
been  a  buckler.  The  aegis  appears  to  have  been  really  the 
goat's  skin  used,  as  well  as  the  skins  of  other  animals,  as  a 
belt  to  support  the  shield.  When  so  used  it  would  usually 
be  fastened  on  the  right  shoulder,  and  would  partially 
envdope  the  chest  as  it  passed  obliquely  round  in  front 
and  bdiind  to  be  attached  to  the  shield  under  the  left  arm. 
Hence,  by  transference,  it  would  be  employed  to  denote  at 
times  the  shield  which  it  supported,  and  at  other  times  a 
loriea  or  cuircuSf  the  purpose  of  which  it  in  part  served. 
Illustrations  of  the  assumption  of  the  aegis  by  the  Roman 
emperors  may  be  seen  in  andent  statues  and  cameos. 

iEGISTHUS,  in  Ancient  History,  was  the  son  of  Thy- 
estes  by  his  own  daughter  Pdopea,  who  to  conceal  her 
shame  exposed  him  in  the  woods.  Some  say  he  was  taken 
up  by  a  shepherd  and  suckled  by  a  goat ;  whence  he  waa 
called  JEgisthus,  After  he  grew  up  he  was  recognised  by 
his  father,  and  on  the  death  oi  V-'i  latter  he  became  king 
of  Mycenae.  He  did  not  join  the  expedition  against  Troy; 
and  after  the  departure  of  the  expedition  he  seduced 
Cljrtenmestra,  the  wife  of  Agamemnon,  and  lived  with  her 
during  the  siege  of  Troy.  Afterwards,  with  her  assistance, 
he  dew  her  husband,  and  reignc«i  seven  jean  in  Mycenae. 
He  was  slain,  together  with  Clytenmestra,  by  Orestes. 
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iEOOSPOTAlU,  ki  Ancient  Gwgrapky,  %  amoll  rirer  in 
the  Tbradaa  Chenoneras,  mnning  aoath-east,  and  falling 
into  tha  Hellespont  to  the  north  of  Sestoe, — with  a  town 
of  the  eame  name,  and  a  station  or  road  for  ihipe,  at  its 
month.  Here  the  Athemana  xmder  Gonon,  throng^  the 
fanlt  of  his  coUeagae  Fhilodes,  receired  a  signal  orerthrow 
from  the  Lacedemonians  nnder  Ljsander  (&a  405),  which 
inTolyed  the  taking  of  Athens,  and  pnt  an  end  to  the 
PeloponnesEsn  war.  The  town  does  not  appear  to  have 
existed  till  after  the  date  of  the  battle. 

.£LFRIC,  ''the  Grammarian,"  as  he  has  been  called,  is 
one  of  the  most  Toluminons  of  oar  old  Tinglish  writers 
before  the  Conquest  He  flonriahed  at  the  latter  end  of 
the  10th  century  and  the  beginning  of  the  11th.  Of  his 
personal  histoiy  little  can  be  learned,  and  his  birth  and 
death  are  alike  inrolTed  in  obscurity.  We  know  that  he 
was  a  pupQ.  of  Ethelwold,  the  friend  of  Dunstan,  at  Abing- 
don. On  Ethelwold's  adrancement  to  the  see  of  Win- 
chester, iSlfric  accompanied  him,  and  filled  the  office  of 
chief  instructor  in  the  diocese.  For  the  use  of  his  scholars 
he  wrote  Ids  Latin  and  English  Orammar  and  Olouary  and 
his  CoUoquinm,'  The  last  of  these  is  in  Latin,  widi  an 
old  English  interlinear  translation,  in  which  the  Latin  is 
rendered  word  for  word.  It  is  interesting  for  its  account 
of  ancient  mannen,  and  shows  that  .£lf  ric  made  use  of  the 
c^nTersational  method  in  Ids  teaching  The  words  in  his 
Glossary  are  not  aiianged  alphabetically,  but  grouped 
together  into  dasses.  JEdnc  afterwards  removed  to  Ceme 
Abbey,  in  Dorsetshire,  where  he  composed  his  ffomilie$, 
the  work  on  which  his  fame  as  an  author  chiefly  dependsL 
They  are  80  in  number,  and  were  edited  by  Thorpe  in 
1844—46  for  the  iElfric  Society.  In  composing  them, 
JElfric  drew  largely  from  the  fathers.  Their  style  is  very 
siniple  and  pleasing,  and  obscure  words  are  carefully 
aroided  in  order  to  adapt  them  to  the  capacity  even  of  the 
most  ignorant.  Subsequent  writers  made  great  use  of 
them,  and  not  a  few  are  to  be  foxmd  unabridged  in  the 
transition  (semi-Saxon)  English  of  the  succeeding  centuries. 
They  excited  great  attention  about  the  time  of  the  Refor- 
mation, and  were  appealed  to— especially  the  "P^tfcfaal 
Homily" — ^to  prove  that  the  doctrines  of  the  Kngliah 
Church  before  the  Conquest  were  at  Tariance  with  those 
held  by  the  Church  of  Rome.  Among  iELfric's  other 
works  may  be  mentioned  his  Treatiae  <m  the  Old  and  New 
Teeiamente,  and  his  Abridj^meni  of  the  Fentateuch  and  the 
Booh  of  Job,  Of  the  rest  of  his  life  we  have  little  on 
which  we  can  rely.  He  attained  to  the  dignity  of  abbot, 
but  he  seems  to  be  a  different  person  from  jElfric, 
archbishop  of  Canterbuiy  (996-1006),  with  whom  he  is 
sometimes  confounded. 

ifiLIA  C  APITOLIK  A,  a  name  given  to  the  dty  built  by 
the  Emperor  Hadrian,  a.d.  134,  near  the  spot  where  the 
ancient  Jerusalem  stood,  which  he  fopnd  in  ruins  when  he 
visited  the  eastern  parte  of  the  Roman  empire.  A  Roman 
colony  was  settled  here,  and  a  temple  was  dedicated  to 
Jupiter  Oapitolinus.  Hence  the  name  Oapitohna,  to  which 
Hadrian  prefixed  that  of  his  own  family. 

iELIANTJS,  Clauditxb,  bom  at  PrsBneste,  fn  Italy.  He 
tanght  rhetoric  at  Rome,  under  the  Emperor  Alexander 
Severufl,  according  to  Perisonius,  but  more  probably  under 
Hadrian.  He  was  sumamed  'hitXlyXmnrof, "  Honey-tongued," 
on  account  of  the  ease  and  accuracy  with  which  he  spoke 
and  wrote  Greek ;  and  he  was  also  named  "the  Sophirt,"  from 
his  being  a  teacher  of  rhetoria  He  loved  retirement^  and 
devoted  himself  to  study.  He  greatiy  admired  and  atodied 
Flato^  Aristotle^  Isocrates,  Plutarch,  Homer,  Anaoreon, 
Arohflochus,  isc  ;  and^  though  a  Roman,  gives  preference 
to  the  writers  of  the  Greek  nation,  and  employs  the  Greek 
language  in  his  works.  His  curious  and  entertaining  work 
ntitlsd  Veria  JJiatoria  has  been 'frequentiy  republished,  as 


well  as  his  treatise  De  Xalwra  AntmrdlunL  A  veiy  uiefal 
edition  of  the  latter  was  published  by  Schneider,  at  Leipsie, 
in  1784,  in  8vo:  another  at  Jena,  in  1832,  by  Fr.  Jacobs. 
The  collected  edition  of  his  works,  by  Gesner,  1656,  foL, 
contains  another  work  ascribed  to  him,  named  £fuUl9 
Ruttieee, 

iEMUJUS,  Paulxtb,  the  name  of  a  celebrated  family 
of  the  iEmilia  Gena.     See  Paulub. 

u£MILIUS,  Pavlvb,  or  Paolo  Emuio,  a  celebrated  histo- 
rian, bom  at  Verona*  who  obtained  such  reputation  in  Italy 
that  he  was  invited  into  France  by  the  canfinal  of  Bourbon, 
in  the  reign  of  Charlea  TIIL,  in  order  to  write  the  histoiy 
of  the  kiagB  of  France,  in  Latin,  and  was  prssented  to  a 
canonry  in  Notre  Dame.  He  eigoyed  the  patronage  and 
support  of  Louis  XTT.  He  died  at  Paris  on  the  5th  of 
May  1629.  His  work  entitled  De  Bel/ue  ff^efie  Franeontm 
was  translated  into  French  by  Renard  in  1581,  and  has 
also  been  translated  into  Italian  and  German. 

JSNEAS,  in  Fabuhue  ffietoiy,  a  Trojan  prince,  the  son 
of  Venus  and  Anchisea.  He  plays  a  conspicuous  part  in 
the  Iliad,  and  is  reprcsontefl,  along  with  Hector,  at  the 
chief  bulwark  of  the  Trojans.  Homer  always  speaks  of 
^neas  and  his  descendants  as  destined  to  reign  at  Troy 
after  the  destraction  of  Priam  and  his  house.  Virgil  has 
chosen  him  as  the  hero  of  his  great  epic,  and  the  story  of 
the  ^neid,  though  not  only  at  variance  witb  other  tradi- 
tions, but  inconsistent  with  itself,  can  never  lose  its  place 
as  a  biography  of  the  mythical  founder  of  the  Latin  power. 
.£neas  is  described  in  the  jSiieid  as  escaping  from  the 
deetraction  of  Troy,  bearing  his  sged  father  on  Ids 
shoulders,  carrying  in  one  hand  Ids  household  gods,  while 
with  the  other  he  leads  his  little  son  Ascanius  or  Itilus. 
His  wife  Cretlsa  is  separated  from  them  and  lost  in  the 
tumult.  After  a  perilous  voyage  he  lands  in  Africa,  and  is 
kindly  received  by  Dido,  queen  of  Carthage;  wh(s  on  Ids 
forsaking  her  to  seek  a  new  home,  destroys  herself.  Again 
escaping  the  dangers  of  the  sea,  he  arrives  in  Italy,  where 
he  lands  in  Latium,  and  forms  an  alliance  with  Latinus, 
the  king  of  the  country,  marries  his  daughter  Lavinia,  and 
founds  a  city  which  he  caDs^  after  her,  Lavioium.  Turnus, 
king  of  the  RutuL',  a  rejected  suitor  of  Lavinia,  makes  war 
on  Latinus,  and  both  are  slain  in  battle.  The  storj  of 
the  ^neid  ends  with  the  death  of  Tumus.  According  to 
Idvy,  on  the  death  of  Latinus,  iEneas  assumes  the  aov^ 
reignty  of  Latium,  and  the  Trojan  and  Latin  powers  are 
united  in  one  nation.  After  a  reign  of  three  years,  ^neas 
faOs  in  a  battle  with  the  Rutuli,  <flfli«ted  by  Mesentiua, 
king  of  Etruria,  and  is  supposed  to  be  carried  up  into 
heaven,  because  his  body  cattnot  be  found.  After  his  death 
or  disappearance  he  receives  divine  honours. 

jENEAS  SYLVIUS,  PoPB.     See  Pius  H. 

^OLIiE'  INSULiS,  the  modem  Lxpau  IsLurDS,  a 
group  of  islands  between  Italy  and  Sicily.  They  are  so 
called  from  jEoIus,  the  god  of  the  winds,  who  was  supposed 
to  rule  over  them;  but  they  are  also  frequently  termed 
Intufce  V^dcanicBf  or  HephateUa,  from  their  volcanic  erap- 
tions,  and  Jnetdat  JJpareorum,  from  lApara  (modem  LipariX 
the  chief  of  the  group.  According  to  Pliny,  the  tyther 
islands  are  JTwro,  now  Vuleano;  Birongyle,  now  SiromhoU; 
Didyme,  now  Salina;^  Fhemieuee^'naw  Felietidi;  Fuonprnue, 
probably  Panaria  ;  and  Frieuea,  now  Alieudu  Besidee  these 
there  are  several  smaU  islets.  Homer  mentions  onty  one 
JSolian  island  {Od  x.  1). 

iEOLIAN  HARP,  named  from  iEolus,  god  of  the  wind, 
a  musical  instrument  consisting  of  cat-gut  strings  stretched 
over  a  wooden  sound-box.  When  exposed  to  a  current  of 
air,  the  strings  produce  a  variety  of  pleasing  harmonic 
sounds  in  strange  succession  and  combbation. 

^OLIS,  or  iEoijjk,  in  Ancient  Oeograpkff,  a  oonntiy  of 
Asb  Kinor,  settled  \j  colonies  of  iEolian  Greeks.     Th* 
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name  in  its  limited  tenae  iras  applied  to  the  com*  ex- 
tending from  the  riyer  Hennue  to  the  promontoiy  of 
Lectom,  on  the  north  tide  d  the  entEuioe  to  the  Golf  of 
Adramyttinm,  and  lying  between  Ionia  to  the  &  and 
TroM  to  Uie  N.  In  its  wider  acceptation  it  comprehended 
Troas  and  the  eoosU  of  the  Helkepont  to  the  Propontis, 
vhere  there  were  likewiae  sqreral  ^lian  colonies. 

iEOLUS,  in  Heathm  Mythology,  the  god  CJid  lather  of 
the  vinda^  was  yarioiialj  represented  as  the  son  of  Hip- 
potet,  or  of  Neptune  1^  a  daughter  of  Hippotes,  or  of 
Japitsr.  In  the  Odyuey  he  is  mentioned  as  the  king  of 
the  iEolian  isle  to  whom  Jupiter  had  giTcn  the  supers 
intendenoe  and  distribution  of  the  winds.  Later  poeta 
make  him  the  god  and  father  of  tha  winda,  who  dwelt  in 
one  of  the  i£olian  islands — according  to  some  in  Strom- 
boli,  according  to  others  nn  Lipari,  while  others  place  his 
nsidence  at  Rheginm  in  Italy,  ^e  is  repreeented  as 
havisg  authority  over  the  winds,  which  he  confined  ih  a 
nit  caTonL  Strabo  and  some  other  writers  consider  him 
to  hare  hsd  a  real  existence;  and  derire  the  faUe  of  his 
power  OTsr  the  winds  from  his  skill  in  meteorology  and  the 
Danagement  of  shipsL 

Hlo  Tasto  lex  McAvm  votto, 
Lsfltaatas  Toitot  tempeatateaque  Mmons 
lajperio  premit,  ma  TJAcIia  et  oaioerB  frenat. 
Oh  iBdigiuuites  magno  cam  mormara  montis 
dream  danitra  frmiant ;  eelaft  aedet  iBolua  aru 
8oeptn  tBikena,  moUitqne  animoe,  et  temvent  has: 
If  1  SMdat^  marU  ao  terras  ooBlnrnqna  prafmidiim 
Qidppe  ferant  lapidi  aoonm,  Tenantq as  par  anraa. 

Hare  jBoloa^  fa&  oaveni  Tsat, 
With  bolt  and  barrier  fattara  fast 
RebeUioiu  atonn  and  howling  blast 
ThsT  with  the  rock's  isrerbenuit  roar 
ChaL  bliistaring  lonnd  their  priaon  door: 
He^  throned  on  high,  the  aoeptre  swaya. 
Controls  their  moMs,  their  wrath  allaya. 
Break  bat  that  aceptee,  aea  and  land. 

And  heareb's  etherial  deep, 
Befora  them  ther  woold  whiri  iflca  sand. 

And  throogn  the  Toid  air  swssp^ 

Oomngicm*$  Trantlatwn. 

Ibcngh  Hippotea,  iSolus  is  usually  represented  as  de- 
toeoded  from  JBolus,  one  of  the  sons  of  HeUen,  and  the 
ffiythological  anceetor  of  the  .fioUan  tribes. 

-fOK  (aluv),  a  space  of  time,  was  often  used  in  Greek 
to  denote  indefinite  or  infinite  duration;  and  hence,  by 
metonymy,  for  a  being  that  ezists  for  erec.  In  the  latter 
sense  it  was  chiefly  used  by  the  Gnostic  sects  to  denote 
those  eternal  beings  or  manifestations  which  •"ftnftt^d 
^ram  tile  one  incomprehensible  and  ineffable  Ood.  See 
GvosncisiL 

^INXJS,  Fkakz  Mabia  Ulbigb  Thbodob,  a  distiik- 
goiahed  German  natural  philoeopher,  was  bom  at  Bostocfc 
in  Saxony  in  1724,  and  died  at  Dorpat  in  August  1802. 
Ha  was  descended  from  John  ^pinus  (6.  1499— dL 
1$53X  the  first  to  adopt  the  Greek  foim  (idruMJci  the 
tttnily  pame,  a  leading  theohjgian  and  controToraialiBt 
It  the  time  of  the  Bef ormation.  After  studying  m^irine 
for  a  time^  Prands  iEpinus  deroted  himself  to  the  physical 
and  mathematical  sciences,  in  which  he  soon  gained  such 
distinction  that  he  was  admitted  a  member  of  the  Berlin 
Academy  of  Sdencea  In  1757  he  settled  in  St  I^tera- 
Inug  aa  member  of  the  Imperial  Academy  of  Soiencea  and 
profeflaor  of  physical,  labouring  there  and  pursuing  his 
isToarite  studies  with  great  success  till  his  death.  He 
sQJoyed  the  special  favour  of  the  Empress  Oatharine  IL, 
who  appointed  him  tutor  to  her  son  Paul,  and  endeavoured, 
without  success,  to  establish  normal  schools  throughout  the 
empire  under  his  direction.  iEpinus  ib  best  known  by  his 
nsearches,  theoretiGal  and  experimental,  in  electricity  and 
oa^netism.     His  principal  work,  Tentamem  Tkeoria  JSl^ 


iriataiU  M  MagndUmi,  pnbUahed  at  8t  FMmfanig  in 
1759,  may  be  regarded  as  the  first  systematio  and  soo- 
oessful  attempt  to  apply  mathematical  reasoning  to  thess 
subjeetSb  Adopting  Franklin's  theoiy  of  positiTe  and 
negatiye  electricilies,  or  electrio  forces,  he  investigsted  the 
relations  of  theee  folly,  and  espedaUy  the  conditions  of 
their  equilibrium;  and  many  of  the  conclusions  he  arrived 
at  do  not  depend  for  their  value  and  importance  on  the 
theory  of  Franklin.  iEpinus  himself  extended  the  theory, 
holding  that  the  particles  of  the  electrio  fluid  repel  eadi 
other,  attract  the  particles  of  all  bodies,  and  are  attracted 
by  them,  with  a  force  inversely  proportional  to  the  dis- 
tance; that  the  fluid  resides  in  the  pores  of  the  suiiaoes  of 
bodies,  moving  readily  through  some,  called  conductors  or 
non-electrics,  and  with  difficcdty  through  others;  and  that 
electric  phenomena  are  produced  either  by  the  approach  of 
bodiea  unequally  charged,  or  by  the  unequal  diatributioD 
of  the  fluid  in  the  aame  body.  He  propounded  a  kindred 
theory  of  magnetism,  a  magnetic  fluid  being  supposed  to 
exist  corresponding'  to  the  electrio  fluid,  but  acting  on, 
and  acted  on  by,  the  particles  of  iron  only.  It  is  to  be 
added  that  ^pinus  was  the  first  to  perceive  and  define, 
with  any  measure  of  clearness,  the  affinity  between  elec- 
tricity and  magnetism.  There  is  a  remarkable  similarity 
between  portions  of  the  work  above  named  and  a  paper 
by  Oavendish — ^the  result  of  independent  investigations — 
given  in  the  Fhiloiophioal  Tnmtaetiaiu  for  1771.  In 
1787  the  Abb4  Haiiy  published  an  expoaition  of  ^pinna's 
theories,  ^pinus  did  not  confine  himself  to  one  or  two 
departments  of  natural  science.  He  published,  a  treatise, 
in  1762,  On  thg  DutrOnAvm  of  EetU  <U  th4  Surface  of  «Ae 
Barih;  and  he  was  alao  the  author  of  valuable  memoin  on 
different  subjects  in  astronomy,  aechanics,  optica^  meteor- 
ology, and  pure  mathematical^  tonXAined  in  the  journals  of 
the  learned  societies  of  St  Petersburg  and  Berlin.  His 
discussion  of  the  effects  of  parallax  in  the  transit  of  a 
planet  over  the  sun's  disc  excited  great  interest,  having 
appeared  (in  1764)  between  the  dates  of  the  two  transits 
of  Yenus  that  took  place  during  last  century. 

iEQUI,  an  ancient  and  warlike  people  of  Italy,  inhabit- 
ing the  upper  valley  of  the  Anio,  who,  in  confederacy  with  the 
Yolsci,  carried  on.a  long  series  of  hostilities  with  the  early 
Bomans,  but  were  finally  subdued  in  the  year  302  &a 

.£BABIANS,  a  dass  in  ancient  Home,  composed  of 
citizens  who  had  suffered  the  severest  kind  of  degradation 
the  censon  could  infiict,  but  concerning  whose  exact  poai- 
tion  we  have  no  predse  information.  Though  heavily 
taxed,  they  did  not  ex^joy  the  fights  of  dtisenship  beyond 
their  liberty  and  the  general  protection  of  the  state.  They 
could  not  Tote  in  assemblies  or  serve  in  the  army,  and 
were  deprived  of  and  excluded  from  all  posts  of  honour 
and  profit  Bomans  of  the  higher  classes,  as  well  as  the 
plebeians,  were  liable  to  become  .£rarian&  The  name  may 
be  derived  from  cm,  ^m*^  money,  since  they  were  mere 
tax-payers;  or,  which  is  more  probable,  it  may  refer  to  the 
list  of  them  which  the  censors  gave  in  to  the  ^srarimm  or 
public  treasury. 

^BABIUM,  the  public  treasury  at. ancient  Boma  It 
contained  the  moneys  and  accounts  of  the  state^  and  also 
the  standards  of  the  legions,  the  public  laws  engraven  on 
braas,  the  decreea  of  the  senate,  and  other  papers  and 
regirters  of  importance.  The  place  where  these  public 
treasures  were  deposited,  from  the  time  of  the  establish- 
ment of  the  republic,  was  the  temple  of  Saturn,  on  the 
eastern  slope  of  the  Capitoline  hilL  In  addition  to  the 
common  treasury,  supported  by  the  general  taxes  and 
charged  with  the  ordinary  expenditure,  there  was  a  reserve 
treasury,  also  in  the  temple  of  Saturn,  the  csrarMm  •amc 
tym  (or  soM^titf),  maintained  chiefly  by  a  tax  of  5  per  cent, 
on  the  value  of  aD  manumitted  sJavcs,  which  was  not  lo 
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be  had  recourse  to,  or  eren  entered,  except  in  the  extreme 
neoeetity  of  the  stata  Under  the  emperon  the  aenete 
oontinued  to  have  at  least  the  nominal  management  of  the 
leroTMcm,  while  the  emperor  had  a  aepantte  excheqaer, 
called  the/ioM.  Bat  after  a  time,  aa  the  power  dt  the 
emperotB  iucreaaed  and  their  jurisdiction  extended  till  the 
senate  existed  bnt  in  form  and  name,  this  distinction  Tir- 
tnally  ceased.  Besides  creating  the  JUctu,  Angnstos  also 
established  a  military  treasury  ((Brarium  mUitare),  con- 
taining an  moneys  raised  for  and  appropriated  to  the  main- 
tenance of  the  jarmy.  The  later  emperors  had  a  separate 
€Brarium  privatum,  containing  the  monies  allotted  for 
their  own  use,  distinct  from  the  JUcub,  which  they  ad- 
minittered  in  the  interests  of  the  empire. 

AERATED  WATERa  Waters  impregnated  with  an 
nnnsoally  large  proportion  of  carbonic  acid,  or  other  gaseous 
substances,  occur  abundantly  in  springs  throughout  the 
world;  azid,  in  addition  to  their  gaseous  constituents, 
generally  hold  in  solution  a  large  percentage  of  different 
salts.  The  manufacture  of  aerated  waters  arose  out  of  the 
attempt  to  imitate  these  by  artificial  means,  but  till  about 
the  beginning  of  the  present  century  such  efforts  did  not 
meet  with  great  succesai  The  earliest  method  of  producing 
acidulated  water  was  that  which  still  obtains  in  the  pre- 
paration of  effervescing  draughts,  such  as  are  made  from 
"Seidlitz*'  powders.  These  powders  consLst  of  seperste 
portions  of  sodium  bicarbonate  and  tartaric  acid,  which, 
on  being  dissolved  together  in  water,  form  sodium  tartrate 
and  liberate  carbonic  acid,  which  bubbles  up  through  the 
water.  In  recent  years  ''granular'*  effervescent  pre- 
parations have,  been  introduced,  in  which  the  acid  and 
salt  are  mixed  in  a  dry  state,  and  produce  their  reaction 
on  being  dissolved.  The  popular  preparation  termed  effer- 
veicent  citrate  of  magnesia,  and  several  others  under  a 
Tariety  of  names,  consist  essentially  of  sodium  bicarbonate 
and  tartaric  acid,  to  which  a  little  citrie  add  is  sometimes 
added  A  limit,  however,  is  set  to  the  use  of  waters  so 
aerated  on  account  of  the  purgative  action  of  the  alkaline 
earths  they  necessarily  contain. 

In  the  manufacture  of  common  aerated  waters  the  car- 
bonic acid  is  prepared  apart  from  the  pure  water  in  which 
it  ii  to  be  dlMolved.  There  are  essentially  only  two 
methods  on  which  the  manufacture  is  conducted,  although 
there  ii  an  endless  variety  in  the  apparatus  used.  In  the 
first  process,  which  may  be  distinguished  as  the  method  of 
chemical  pressure,  the  carbonic  add  gas  saturates  ihe  water 
by  its  own  pressure,  passing  directly  from  the  chsmber  in 
which  it  is  produced  and  purified  into  the  cylinder  or 
cylinders  containing  the  water  to  be  aerated.  The  small 
apparatus  frequently  used  in  private  houses  and  hospitals 
may  be  taken  as  an  illustration  of  this  method.  The  most 
common  form  consists  of  two  strong 
glass  globes  A  and  B,  protected  by 
netting  in  case  of  breakage.  Into  the 
globe  A  are  placed  the  materials  for 
generating-  carbonic  add,  usually  in 
this  case  tartaric  add  and  sodium  bi- 
oarbonate.  When  charged  with  these 
materials,  a  metal  tube  0,  accurately 
fitted  to  the  aperture  in  the  globe,  is 
inserted^  The  globe  B  is  inverted  and 
filled  with  water,  and  in  this  podtion 
the  globe  A  ii  screwed  tightly  up  by 
the  joint  D,  the  metal  tube  reaching  to 
near  the  top  of  globe  B.  On  pladng 
the  apparatus  upngLt,  a  proportion  <^ 
water  escapes  through  the  metal  tube 
into  globe  A,  acts  on  the  charge  it  con- 
tains, and  evolves  carbonic  acid,  which  passes  up  the  tube 
•nd  lataiates  the  water  in  E    As  the  pressure  of  the  gas 


augments,  the  quantitj  aheotbed  increases^  and  when  fiL^ 
saturated  the  aerated  water  may  be  drawn  off  by  the  code 
EL  In  manufacturing  on  a  la^  scale,  a  combination  ol 
globes  or  cylinders  is  used  for  producing  continuoos 
action,  and  less  expensive  aouioes  of  carbonic  add  than 
sodinm  bicarbonate  and  tartaric  add  are  employed.  The 
second  or  mechanical  pressure  process  is  that  genenJlj 
followed  in  the  manufacture  in  this  country.  In  this 
process  the  gas  is  prepared  in  a*  lead  chamber  by  the 
action  of  sulphuric  acid  on  chalk,  and  is  washed  by  pass- 
ing through  water  into  the  gas-holder  in  whidi  it  is  col- 
lected. By  the  action  of  a  force-pump,  water,  filtered 
when  neoessary,  and  carbonic  add,  are  pressed,  in  doe 
proportions,  into  a  very  strong  copper  cylinder,  tinned 
internally,  termed  a  receiver  or  saturator,  in  which  an 
agitator  is  kept  revolving.  A  pressure  gauge  is  attached 
to  the  recdver,  and  when  the  index  indicates  from  120 
to  140  lb  pressure  per  square  inch,  what  is  termed 
aerated  water,  and  very  frequently  does  duty  for  soda- 
water,  is  ready  for  drawing  off  at  the  bottling  appantua. 
Beal  soda-water  is  best  prepared  by  adding  to  the  water 
before  aeration  a  proportion  of  sodium  bicarbonate  equal 
to  about  30  or  36  grains  per  pint  of  water.  Potaah-water, 
Sdtser,  lithia,  Carrara,  bromide  of  potasdum,  and  a  host 
of  other  watera,  are  similarly  prepared,  the  various  salts 
being  used  in  dlifferent  proportbns,  according  to  the  taste 
and  experience  of  manufacturers.  Lemonade,  and  other 
aerated  drinks  flavoured  with  fruit  syrups,  have  the  pro- 
portion of  syrup  placed  in  the  bottle  to  which  simple 
aerated  water  taken  from  a  recdver,  indicating  a  pressure 
of  80  to  100  lb  per  square  inch,  is  added.  Fnun  a 
syrup  composed  of  14  lb  of  sugar,  2j^  oz.  of  tartaric  add, 
31  osL  of  dtric  add,  and  4^  drachms  of  essence  of  lemon, 
dissolved  in  21  gallons  of  water,  30  dozen  bottles  of  an 
excellent  quality  of  lemonade  can  be  prepared.  On  ac- 
count of  the  rapidity  with  which  the  gas  escapes  on  the 
removal  of  pressure,  special  arrangements  are  required  for 
the  bottling  and  corlong  processes,  and  the  frequent  ex- 
plodon  of  bottles  necesdtates  guards  to  protect  the  bottler. 
A  dexterous  bottler  will  fill  and  cork  6000  bottles  in  ten 
hours.  The  consumption  of  aerated  waters,  especially  in 
hot  climates,  is  very  great 

AEROE,  or  Arsoi,  an  island  of  Denmark,  in  the  Little 
Bdt,  lying  71  miles  S.  of  Funen,  between  Alsen  and 
LangeLand.  &  is  of  an  irregular  triangular  shape,  about 
16  milea  long  and  8  broad  at  the  widest  points,  with  a 
hilly  surface,  but  a  fertile  and  well-cultivated  sdL  Popu' 
lation,  10,200;  chief  town,  Aeroeskjobing,  on  the  east 
coast 

AEROLITE  (ai^,  air,  and  Xt^oc,  a  stone),  a  stony  or 
metallic  body,  which,  falling  through  the  atmosphere, 
reaches  the. earth's  surface.  These  meteoric  stones  gene- 
rally contain  a  condderable  proportion  of  iron;  indeed, 
the  iibn  in  some  of  these  substances  exceeds  the  silioeous 
matter,  and  some  have  then  given  them  the  name  of  mete- 
oric irons.  A  temarkable  aerolite  that  fdl  at  .fgospotami, 
in  467  Bia,  was,  according  to  Pliny,  to  be  seen  in  his  day, 
and  was  then  as  large  as  a  waggon.  In  1492  one  fell  at 
Enrishdm,  in  Alsace,  that  weighed  270  lb. ;  and,  not 
to  mentum  others,  one  of  12  &  weight  is  reported  to 
have  fallen  in  California  in  August  1878,  which  penetrated 
the  earth  to  the  depth  of  8  feet,  and  when  dug  up  was 
so  hot  that  it  could  not  be  handled.  Aerolitea  often  reach 
the  earth  in  groups  or  showers,  as  at  L'Aigle,  in  Normandy, 
in  1803;  at  New  Concord,  Ohio,  in  May  18C0;  and  a& 
Dhurmsahi,  in  the  Pniganb,  in  July  the  same  year.  The 
area  on  which  a  shower  of  aerolites  falls  is  usually  ellipti- 
cal, the  largest  stones  being  near  one  end  of  the  ellipse, 
the  migor  axis  of  which  extends  in  some  cases  to  n  length 
o(  eii^teen  or  twenty  miles.    See  Mmos. 
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rewj  Stage  of  loeidty  men  Iistb  sought,  by  the  oombi- 
natioo  of  SQperior  ekill  and  ingemiitj,  to  attain  those 
distinct  and  obvioos  adTantages  which  nature  haa  conferred 
on  the  different  tribes  of  aniznab,  by  endowing  them  with  a 
peeoliar  stmctore  and  a  pecoliar  force  of  organs.  The 
rudest  ssTage  leans  from  his  yeiy  infancy  to  imitate  the 
swimming  of  a  fish,  and  pUys  <m  the  snilace  of  the  water 
with  agility  and  persereranoe.  Bat  an  art  so  confined  in 
its  exercise,  and  re({niring  each  a  degree  of  bodily  exertion, 
coold  not  be  considered  of  mnch  aTuL  It  mnst  have  been 
soon  perceiTed  (eyen  if  the  discoreries  of  the  arts  of  nata- 
tion and  navigation  were  not  absolately  simnltaneons),  that 
the  fatigue  of  impolsion  through  the  water  comld  be  greatly 
diminished  by  the  snpport  and  floating  of  some  light  sab- 
Btsnoe.  The  trank  of  a  tree  would  boar  its  rude  proprietor 
along  the  stream ;  or,  hollowed  out  into  a  canoe  and  fur- 
nished with  paddles,  it  might  enable  him  even  to  trayerse 
a  liTsr.  Ftam  this  simple  fabric  the  step  was  not  great 
to  the  construction  of  a  boat  or  baige,  impelled  by  the 
force  of  oars.  But  it  wasa  great  advance  to  fix  masts  and 
apply  sails  to  the  vessel,  and  thus  substitute  the  power  of 
md  for  that  of  human  labour.  The  adventurous  sailor, 
instead  of  plying  on  tiie  narrow  seas  or  creeping  timidly 
olong  the  shore,  could  now  launch  with  confidence  into  the 
wide  ocean.  Navigation,  in  its  most  cultivated  form,  may 
be  furly  regarded  as  one  of  the  sublimest  triumphs  of 
hDinan  genius,  industiy,  courage,  and  perseverance. 

Having  by  his  skill  achieved  the  conquest  of  the  waters 
that  encompass  tho  habitable  globe,  it  was  natural  for  man 
to  desire  fikewise  the  mastery  of  the  air  in  which  we 
breathe.  In  all  ages,  therefore,  great  ingenuity  has  been 
expended  in  efforts  at  flying,  all  of  which  have  as  yet  re- 
sulted in  failure.  But  the  analogy  between  sailing  on  the 
water  and  sailing  in  the  air  is  not  so  close  as  many  enthu- 
naats  have  supposed  it  to  be.  There  is  a  general  resem- 
blance, inasmuch  as  in  both  cases  the  propulsion  must  be 
made  by  means  of  a  fluid.  But  in  the  one  case  the  fluid 
is  inelastio,  in  the  other  elastic ;  and  the  physidst  or  mathe- 
matidan  knows  how  vastiy  different  are  the  properties  of 
liquids,  even  in  fundamental  points,  from  those  of  aeriform 
or  gaseous  bodies.  Again,  in  the  one  case  the  vessel  floats 
oa  the  surface  of  the  water,  in  the  other  it  must  float 
totally  immersed  in  the  aerial  fluid.  A  ship,  while  sailing, 
ii  acted  on  by  two  fluids — ^the  water  supports  it  and  the 
sir  propels  it;  but  a  ship  sailing  in  the  air  would  be  only 
under  the  action  of  the  one  fluid  that  surrounds  it  on  all 
lidcB.  These  few  considerations— «nd  many  more  might 
be  added->indicate  the  essential  distinctions  botween  the 
two  cases ;  and  a  very  littie  thought  shows  that  it  is  not  so 
xemarkable  as  it  at  first  si^^t  appears,  that  the  invention 
of  the  art  of  sailing  on  the  water  should  be  lost  in  prehis^ 
tone  antiquity,  while  that  of  sailing  in  the  air  Ib  not  a 
oentuiy  old;  and  that  while  navigation  is  one  of  the  most 
pexfeet  of  the  arts,  the  power  of  directing  a  body  fioating 
in  tile  air  still  remains  unattained.  Many  have  argued, 
that  because  navigation  is  an  acoompliBhed  fact,  therefore 
the  navigation  of  the  air  must  be  possible ;  and  without 
denying  the  truth  of  the  conclusion,  it  is  worth  while  at 
the  outset  of  this  article  to  point  out  the  faUacy  of  the 
lessoning.  It  is  true  that  there  is  no  reason  to  despair  of 
the  attainment  of  aerial  navigation,  as  the  history  of  inven- 
tion and  science  records  many  victories  as  great  and  at  one 
tisie  apparentiy  as  far  off;  still,  it  is  as  well  to  notice  how 
little  assistance  the  old  discovery  affords  towards  the  solution 
of  the  new:  it  may,  indeed,  even  be  that  progress  has  been 
nttrded  by  the  false  amdogy,  for  we  may  feel  pretty  certain 


that  if  ever  the  air  is  Tiavigated,  it  will  be  by  ships  pre- 
lenting  littie  resemblance  to  those  that  traverse  the  ocean. 

The  subject  of  aerostation  is  scarcely  ever  alluded  to  by 
the  classical  writers,  and  the  fable  of  Dsadalus  and  Icarus, 
and  the  dove  of  Archytas,  fonn  almost  all  we  have  to  re- 
cord in  relation  to  fiying  previous  to  the  dark  ages.  Bay 
dalus,  an  Athenian,  lolled  his  nephew  Talus  through 
jealousy  of  lus  talents,  and  fied  with  his  son  Icarus  to  Crete, 
where  he  built  the  celebrated  labyrinth  for  Minos,  the 
king.  But  having  offended  Minos,  so  that  he  was  im- 
prisoned l^  him,  he  made  wings  of  feathers,  cemented  with 
wax,  for  lumself  and  his  son,  so  that  they  might  escape  by 
fiight  He  gave  his  son  directions  to  fiy  neither  too  low 
nor  too  high,  but  to  follow  hiuL  Icarus,  however,  be- 
coming excited,  forgot  his  father's  advice,  and  rose  so  high 
that  the  heat  of  the  sun  melted  the  wax  of  his  wings,  and 
he  fell  into  the  sea  near  Samoa,  the  island  of  Icaria  and 
the  Icarian  sea  being  named  after  him.  Dsadalus  accom- 
pUshed  his  fiight  in  safety.  (Ovid,  Met,  lib.  viii  Fab.  iii) 
The  exphination  of  the  myth  may  be,  as  has  been  supposed, 
that  Ihedalus  used  sails,  which,  till  then,  according  to 
PausaniuB  and  Palsephatus,  were  unknown,  and  so  wss 
enabled  to  escape  from  Minos'  galleys,  which  were  only 
provided  with  oars;  and  that  Icarus  was  drowned  near  the 
island  Icaiia.  But  the  whole  story  of  Dsadalus  is  so  fan- 
ciful a  romance,  that  it  is  scarcely  worth  while  even  to 
speculate  upon  what  the  infinitesimal  fragment  of  truth  that 
lay  at  the  bottom  of  it  may  have  been. 

Archytas  of  Tarentum  was  a  well-known  geometer  and 
astronomer,  and  he  is  apostrophised  by  Horace  (Ode  28, 
lib.  L)  The  account  of  his  fiving  pigeon  or  dove  we  owe 
to  Aldus  Qellius  {Noctet  AUiec^,  who  says  **  that  it  was  the 
model  of  a  dove  or  a  pigeon  formed  in  wood,  and  so  con- 
trived as  by  a  certain  mechanical  art  and  power  to  fiy :  so 
nicely  was  it  balanced  by  weights,  and  put  in  motion  by 
hidden  and  enclosed  air."  GeUius  gives  as  his  authoritiea 
«many  men  of  eminence  among  tiie  Qreeks,"  whom  he 
does  not  mention  by  name,  and  Favorinus  the  philosopher. 

Archytas  thus  has  been  regarded  as  holding  to  aeronau- 
tics much  about  tiie  same  position  as  Archimedes  does  to 
the  mechanical  sciences ;  but  while  the  claim  of  the  latter 
rests  on  real  discoveries  and  great  contributions  to  know- 
ledge, the  former  owes  his  position  merely  to  an  unsup- 
ported and  untrustworthy  tradition.  When  the  fire-balloon 
was  invented,  it  was  only  natural  that  many  should  see  in 
the  ''hidden  and  enclosed  air''  of  Archjias*  dove  a  pre- 
vioua  discovery  of  the  hot-air  balloon.  It  is  quite  possible 
that  Archytas  may  have  rarefied  the  air  in  his  dove  by 
heat,  and  so  made  it  ascend;  but  in  tlus  case  it  certainly 
could  not  have  been  made  of  wood.  But  if  the  dove  evor 
was  made  to  appear  to  fiy,  it  is  much  the  more  probable  that 
this  effect  was  produced,  as  in  the  scenes  at  theatres,  by 
means  of  fine  strings  or  wires  invisible  to  the  spectators. 

The  ancients  seem  to  have  been  convinced  of  the  im- 
possibility of  men  being  able  to  fiy,  and  they  appear  to 
have  made  no  attempts  in  this  direction  at  ali  The  power 
of  fiying  was  attributed  only  to  the  most  powerful  of  the 
divinities ;  and  it  was  regarded  as  only  secondary  to  Jupi- 
ter's prerogative  of  fia^iing  the  lightning  and  hurling  the 
thunderbolt 

The  history  of  aerostatics  in  the  Middle  Ages,  like  that  of 
every  other  subject  relating  even  remotely  to  science  or 
knowledge  of  any  kind,  is  little  better  than  a  record  of  the 
falsehoods  or  chimeras  circulated  by  impostors  or  enthu- 
siasts. Trutii  was  completely  obscured  by  ignorance  and 
fanaticism,  and  every  person  oif  superior  talents  and  acquire- 
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mentfl  was  belieyed  to  deal  in  magic,  and  to  perfonn  his 
feats  of  skill  chiefly  through  the  secret  aid  granted  him  by 
the  prince  of  darkness;  and  in  a  later  and  comparatively 
recent  period,  those  wretched  creatures  whom  the  unfeeling 
credulity  of  our  ancestors,  particularly  during  the  prevalence 
of  religious  fanaticism,  stigmatised  and  murdered  under 
the  denomination  of  witches,  were  supposed  to  work  all 
their  enchantments,  to  change  their  shapes  at  will,  and  to 
transport  themselves  through  the  air  with  the  swiftness  of 
thought,  by  a  power  derived  from  their  infernal  master,  to 
whom  was  thus  assigned  the  privilege  of  conferring  the  gift 
of  aerial  navigation  upon  his  servants. 

During  the  darkness  of  the  Middle  Ages  every  one  at 
all  distinguished  for  his  knowledge  in  physics  was  gene- 
rally reputed  to  have  obtained  the  power  of  flying  in  the 
air.  Friar  Bacon  did  not  scruple  to  claim  the  invention; 
and  the  credulity  and  indulgent  admiration  of  some  authors 
have  lent  to  these  pretensions  more  credit  than  they  really 
deserved.  Any  one  who  takes  the  trouble  to  examine  the 
passages  of  Bacon's  obscure  and  ponderous  works  will  find 
that  the  propositions  advanced  by  him  are  seldom  founded 
on  reality,  but  ought  rather  to  be  considered  as  the  illu- 
sions of  a  lively  fancy.  Albertus  Magnus,  who  flourished 
in  the  first  half  of  the  13th  century,  was  reputed  to  have 
discovered  the  art;  and  to  give  an  idea  of  the  state  of  the 
physical  sciences  at  that  time,  it  is  worth  while  to  quote 
the  following  recipes  from  his  Dt  Mirabilihus  Naiuras: — 
'*  Take  one  pound  of  sulphur,  two  pounds  of  willow-carbon, 
six  pounds  of  rock-salt  ground  very  fine  in  a  marble  mortar; 
pUce,  when  you  please,  in  a  covering  made  of  flying  papy- 
rus to  produce  thimder.  The  covering,  in  order  to  ascend 
and  float  away,  should  be  long,  graceful,  well  filled  with 
this  fine  powder;  but  to  produce  thunder,  the  covering 
should  be  short,  thick,  and  half  full"  (Quoted  in  Astra 
Casira,  p.  25.)  Regiomontanus,  the  first  real  mathema- 
tician after  the  partial  revival  of  learning,  is  said,  like 
Archytas,  to  have  formed  an  artificial  dove,  which  fiew 
before  the  Emperor  Charles  Y.  at  his  public  entry  into 
Nuremberg;  but  the  date  of  Regiomontanus'  death  shows 
this  to  have  been  impossible. 

Attempts  at  flying  have,  as  a  rule,  been  made  by  a  some- 
what low  class  of  projectors,  who  have  generally  united 
some  little  share  of  ingenuity  to  a  smattering  of  mechanics. 
At  the  beginning  of  the  16th  century  an  Italian  alchemist 
visited  Scotland,  and  was  collated  by  Jsmes  lY.  to  the 
abbacy  of  Tungland,  in  Qalloway.  Having  constructed  a 
set  of  wings,  composed  of  various  plumage,  he  undertook 
from  the  walls  of  Stirling  Castle  to  fly  through  the  air  to 
France.  This  feat  he  actually  attempted,  but  he  soon  came 
to  the  ground,  and  broke  his  thigh-bone  by  the  violence  of 
the  fall — an  accident  he  explained  by  asserting  that  the 
feathers  of  some  fowls  were  employed  in  his  wings,  and 
that  these  had  an  affinity  for  the  dunghill,  whereas,  if 
composed  solely  of  eagles'  f  eathets,  they  would  have  been 
attncted  to  tiie  air.  This  anecdote  has  furnished  to 
Dunbar,  the  Scottish  poet,  the  subject  of  one  of  his  rude 
satires.'  In  1617,  Fleyder, rector  oi  the  grammar  school  at 
Tiibingen,  delivered  a  lecture  on  flying,  which  he  published 
eleven  years  afterwarda.  A  poor  monk,  however,  ambitious 
to  reduce  the  theory  to  practice,  provided  himself  with 
wings;  but  his  machinery  broke  down,  and  falling  to  the 
ground,  he  broke  his  legs  and  perished.  Bishop  Wilkins 
(Mathmaiieai  Magick,  1648)  says  it  was  related  that  "a 
certain  English  monk  called  Elmerus,  about  the  Conf  essor^s 
time,"  flew  by  means  of  wings  from  a  tower  a  distance 
of  more  than  a  furlong;  that  another  person  flew  from 
St  Mark's  steeple  at  Venice;  and  another,  at  Nuremberg. 
He  also  quotes  Busbequius  to  the  effect  that  a  Turk  also 
attempted  something  of  the  kind  at  Constantinople.  It 
would  probably  not  be  reiy  difficult  to  make  a  long  list  of 


such  narrations,  in  some  of  which  the  experimenter  is 
related  to  have  been  successful,  and  in  others  to  have  failed; 
but  the  evidence  is  in  no  case  very  good,  and  we  may  feel 
certain  that  all  the  traditions  of  attempts  with  a  successful 
issue  are  false. 

In  Borelli's  posthumous  work,  De  Matu  Animcdiumt  pub- 
lished at  Rome  in  1680-81,  he  calculated  the  enonnons 
strength  of  the  pectoral  muscles  in  birds ;  and  his  proposition 
cciv.  (voL  L  pp.  322-326)  is  entitled  *<  Est  impossibile,  ut 
homines  propriis  viribus  artifidosi  volare  possint,"  in  which 
he  clearly  points  out  the  impossibility  of  man  being  able  by 
his  muscular  strength  to  give  motion  to  wings  of  sufficient 
extent  to  keep  him  suspended  in  the  air.  But  BoreUi  did 
not,  of  course,  as  has  sometimes  been  stated,  demonstrate 
the  impossibility  of  man's  flying  otherwise  than  merely  by 
means  of  his  own  muscular  power. 

A  very  slight  consideration  of  the  matter  shows  that, 
although  the  muscles  of  man  may  not  be  of  sufficient 
strength  to  enable  him  to  use  wings,  this  objection  does  not 
apply  against  the  possibility  of  malcing  a  flying  chariot  in 
whidi  the  motive  power  should  bs  produced  medianically  as 
in  a  watch,  or  a  boat  to  float  in  the  atmosphere.  Both  these 
projecte  have  therefore  always  engaged  the  attention  of 
abler  men  than  has  the  art  of  flying,  and  it  was  only  the 
ignorance  of  the  nature  and  force  oi  the  atmosphere,  as 
well  as  of  the  properties  of  all  aeriform  bodies,  that  caused 
so  long  a  time  to  elapse  before  the  invention  of  the  balloon. 

Albert  of  Saxony,  a  monk  of  the  order  of  St  Augustine, 
and  a  commentator  on  the  physical  works  of  Aristotle^ 
seems  first  to  have  comprehended  (though  in  a  very  vague 
and  erroneous  manner)  the  principles  on  which  a  body 
might  be  made  to  float  in  the  atmosphere.  Adopting,  of 
course,  Aristotelian  views  with  regard  to  the  nature  of  the 
elements,  he  considered  that,  as  fire  is  more  attenuated, 
and  fioate  above  our  atmosphere,  therefore  a  small  portion 
of  this  ethereal  substance,  enclosed  in  a  light  hoUow  globe, 
would  raise  it  to  a  certain  height  and  keep  it  suspended 
in  the  air;  and  that,  if  more  air  were  introduced,  the 
globe  would  sink  like  a  ship  when  water  enters  by  a  leak. 
Long  afterwards  Francis  Mendoza,  a  Portuguese  Jesuit, 
who  died  in  1626,  at  the  age  of  forty-six,  emBraced  this 
theory,  and  he  held  that  the  combustible  nature  of  fire  was 
no  real  obstacle,  as  ite  extreme  levity  and  the  extension  of 
the  air  would  prevent  it  from  supporting  inflammation. 
Casper  Schott^  also  a  Jesuit,  adopted  the  same  specula- 
tion, only  that  he  replaced  the  fire  by  the  thin  ethereal 
substance  which  he  believed  floated  above  our  atmosphere; 
but,  of  course,  the  difficulty  of  procuring  any  of  this  ether 
was  a  sufficient  obstacle. 

Similar  notions  have  been  revived  at  different  times. 
They  were  likewise  often  blended  with  the  alchemical  tenets 
so  generally  received  in  the  course  of  the  16th,  16th,  and 
part  of  the  17th  centuries.  Thus  Schott  quotes  Lauretns 
Laurus  to  the  effect  that  if  swans'  eggs  or  leather  balls  be 
filled  with  nitre,  sulphur,  or  quicksilver,  and  be  exposed  to 
the  sun,  they  will  ascend.  It  was  also  believed  that  dew 
was  of  celestial  origin,  being  shed  by  the  stars,  and  that  it 
was  drawn  up  again  in  the  course  of  the  day  to  heaven  by 
the  heat  of  the  sun.  Thus  Laurus  states  that  hens'  eggs 
filled  with  dew  and  exposed  to  the  solar  heat  will  lisa 
He  was  so  grossly  ignorant,  however,  of  the  principles  of 
motion,  that  it  is  not  worUi  while  even  to  allude  to  his 
other  assertions. 

Cyrano  de  Bergerao' (bom  1620)  wrote  a  philosophical 
romance  entitled  Histoirt  Comtque  de»  £tUUt  H  Bvtpirs  d$ 
la  Lune,  and  Lei  EttaU  H  Bmptrt  du  Soleil  (from  which 
Swift  is  supposed  to  have  derived  the  idea  of  writing 
portions  of  Gulliver' t  Travels).  To  equip  himself  for  per 
forming  the  journey  to  the  moon,  the  French  traveller 
fastens  round  his  body  a  multitude  of  ray  thin  ' 
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filled  with  the  monung'«  dew;  the  heat  of  the  Bun,  byito 
Bttractiye  power  on  the  dew,  raised  him  up  to  the  middle 
region  of  the  atmosphere,  whence,  some  of  the  flasks  being 
broken,  the  adyenturer  sank  again  to  the  groond.  Other 
aeronautical  ideas  occur  in  the  romance. 

Cardan  proposed  that  ascensional  power  might  be  applied 
as  in  a  rocket;  and  one  Honoratus  Fabry  has  described  a 
huge  apparatus,  consisting  of  long  tin  pipes,  worked  by  air 
compressed  by  the  action  of  fire. 

The  most  noted  scheme  for  naviga^ng  the  air  promul- 
gated proTiously  to 
the  successful  ex- 
periments of  the 
MontgolfierSyisdne 
to  a  Jesuit,  Francis 
Lana,  and  was  pro- 
posed by  him  in  a 
work  entitled  Pnh 
dromo  delVArte 
Maatra,  Brescia, 
l^a  His  idea» 
thon^  useless  and 
impractical  in  so 
far  that  it  could 
nerer  be  carried 
OQt,  is  yet  desetr- 
ing  of  notice,  as 
the  principles  in- 
▼ohed  are  sound; 
and  this  can  be 
laid  of  no  earlier 
attempt  His  pro- 
ject was  to  procure 
foar  copper  balls  "  I-m^**  Aeronaatical  Machine, 
of  Teiy  large  dimensions,  yet  bo  extremely  thin  that 
after  the  air  was  exhausted  from  them  they  would  be 
lighter  than  the  air  displaced,  and  so  would  rise;  and  to 
thoee  four  baUs  he  proposed  to  attach  a  boat,  with  sails, 
&C.,  and  which  would  carry  up  a  man.  Hd  submitted  the 
whole  matter  to  calculation,  and  proposed  that  the  globes 
should  be  about  25  feet  in  diameter  and'^^th  of  an  inch 
in  thickness;  this  would  give  from  all  four  balls  a  total 
ascensional  force  of  about  1200  9),  which  would  be  quite 
enouch  to  raise  the  boat,  sails,  passengers,  Ac  But  the 
obTi.'v  objection  to  the  whole  sdieme  is,  that  it  would  be 
quite  impossible  to  construct  a  globe  of  so  l&rg^  a  size  and 
of  such  small  thickne^  which  would  even  support  itB  own 
weight  without  falling  to  pieces  if  placed  on  the  ground, 
much  less  bear  the  external  atmospheric  pressure  when  the 
internal  air  was  remoyed.  Lana  himself  noticed  the  latter 
objection,  but  he  thought  that  the  spherical  form  of  the 
copper  shell  would,  notwithstanding  its  extreme  thinness, 
enable  it,  after  the  exhaustion  was  effected,  to  sustain  the 
enOTmous  pressure,  which,  acting  equally  on  every  point  of 
the  surface,  would  tend  to  consolidate  ralher  than  to  break 
the  metal.  Of  course  this  assumed  the  ball  to  be  absolutely 
spherical,  a  state  of  a&irs  as  impossible  as  indifferent  equi- 
librium actually  is.  He  proposed  to  exhaust  the  air  from 
the  globes  by  attaching  each  to  a  tube  36  feet  long,  fitted 
with  a  stopcock,  and  so  produce  a  Torricellian  vacuum.  He 
was  thus  apparently  ignorant  of  the  invention  of  the  air- 
pomp  by  Otto  Quericke  about  1650;  and  though  his  pro- 
ject is  noteworthy  as  the  hydrostatics  of  it  is  correct,  still 
l^na  displays  his  ignorance  of  philosophical  facts  known 
m  lus  day,  quite  as  much  as  his  originality;  and  his  pro- 
position has,  since  Montgolfier's  discovery,  received  a  greater 
share  of  notice  than  it  deserves. 

So  late  as  1755,  and  not  long  before  the  invention  of 
Inlloona.  a  very  fanciful  scheme  was  proposed  by  Joseph 
Oalien.  a  Dominican  friar,  and  ijrofessor  of  philosophy  and 


theology  in  the  popal  unlvexuty  of  Avignon.  This  visi<si« 
aiy  proposed  to  ooUect  the  diffiose  air  of  the  upper  regions, 
and  to  enclose  it  in  a  huge  vessel  extending  more  uan  a 
mile  every  way,  and  intended  to  cany  fifty-four  times  as 
much  weight  as  did  Noah's  ark.  It  is  muieoe«aiy  to 
notice  at  greater  length  this  absurd  chimera^  whidi  is 
merely  mentioned  here  at  all  because  it  is  aometnnes  re- 
ferred to,  though  only  on  account  of  ihe  magnitude  of  the 
fantastic  scheme. 

It  is  j>roper  here  to  remark,  that  nearly  all  the  «arly  pro- 
jectors imagined  that  the  atmosphere  was  of  no  great 
height,  and  that  it  Covered  the  earth  like  a  shallow  ooean, 
having  a  well-defined  boundary;  and  the  aerial  vessels 
which  they  proposed  were  intended  to  float  on  the  surface 
of  this  ocean,  exactly  as  ships  do  on  the  sea,  with  their 
upper  portions  in  the  ether  or  diffuse  air,  or  whatever  the 
fluid  might  be,  that  ky  abovei  And  these  ideas  wefe,  of 
course,  not  dispelled  till  after  the  invention  of  the  barometer 
and  the  disoovery  of  the  law  of  the  decrease  of  atmospheric 
pressure  with  elevatioiL 

Some  writers  have  stated  that  Francis  Bacon  first  pub- 
lished the  true  principles  of  aeronautics.  This  assertion  we 
cannot  help  noticing,  because  it  has  really  no  foundation 
except  in  the  propensity,  fostered  by  indolence,  which 
would  gladly  rdfer  all  the  discoveries  ever  made  to  a  few 
great  names.  They  mistake,  indeed,  the  character  of 
Bacon  who  seek  to  represent  him  as  an  inventor,  ^ia  claim 
to  immortality  rests,  chiefly  on  the  profound  and  compre- 
t^ensive  views  which  he  took  of  the  bearings  of  the  different 
parts  of  human  knowlege;  for  it  would  be  difficult  to  point 
out  a  single  fact  s.or  observation  with  which  he  enridied 
the  store  of  physical  science.  On  the  contrary,  being  very 
deficient  in  mathematical  learning,  he  disregarded  or 
rejected  some  of  the  noblest  discoveries  made  in  his  own 
time. 

We  can  find  only  two  passages  in  Bacon's  works  which 
can  be  considered  as  referring  to  aeronautics,  and  they 
both  occur  in  that  collection  of  loose  facts  and  inconclusive 
reasonings  which  he  has  entitied  Nalural  Hittory,  The  first 
is  styled  Experiment  Solitary,  touching  Flying  m  ihe  Air, 
and  runs  thus — "  Certainly  many  birds  of  good  wing  (as 
kites  and  the  like)  would  bear  up  a  good  weight  aa  they 
fly;  and  spreading  feathers  thin  and  close,  and  in  great 
br^th,  will  likewise  bear  up  a  great-  wei^t,  being  even 
laid,  without  tilting  up  on  the  sides.  The  farther  ex- 
tension of  this  experiment  might  he  thought  upon,"  The 
seconcl  passage  is  more  diffuse,  but  less  intelligible;  it  is 
styled  Experiment  Solitary,  touching  the  Flying  of  unequal 
Bodies  in  the  Air: — "Let  there  be  a  body  of  unequal 
weight  (as  of  wool  and  lead  or  bone  and  lead) ;  if  you  throw 
it  from  you  with  the  light  end  forward,  it  will  turn,  and 
the  weightier  end  will  recover  to  be  forwardsy  unless  the 
body  be  over  long.  Thd  cause  is,  for  that  the  more  dense 
body  hath  a  more  violent  pressure  of  the  parts  from  the  first 
impulsion,  which  is  the  cause  (though  heretofore  not  found 
out,  as  hath  been  often  said)  of  all  violent  motions ;  and  when 
the  hinder  part  moveth  swifter  (for  that  it  less  endureth 
pressure  of  parts)  than  the  forward  part  can  make  way  for 
it,  it  must  needs  be  that  the  body  turn  over;  for  (turned) 
it  can  more  easily  draw  forward  the  lighter  part."'  The 
fact  here  alluded  to  is  the  resistance  that  bodies  experience 
in  moving  through  the  air,  which,  depending  on  the  quan- 
tity of  surface  merely,  must  exert  a  proportionally  greater 
effect  on  rare  substances.  The  passage  itself,  however, 
after  making  every  allowance  for  the  period  in  which  it 
was  written,  must  be  deemed  confused,  obscure,  and  un- 
philosophicaL 

We  now  come  to  the  discovery  of  the  balloon,  which 
was  due  to  Stephen  and  Joseph  Montgolfier,  sons  <tf  ^ete? 
Montgolfier,  a  large  and  celebrated  papermaker  at  Annonay, 
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«  town  aBoni  40  miles  from  Lyons.  The  brothers  hftd 
obsenred  the  sospension  of  clouds  in  the  atmosphere,  and 
it  occurred  to  them  that  if  they  could  enclose  any  Tspour 
of  the  nature  of  a  cloud  in  a  large  and  -very  light  beg,  it 
might  rise  and  carry  the  bag  with  it  into  the  air.  They 
accordingly  made  experiments,  inflating  bags  with  smoke 
from  a  fire  placed  underneath,  and  found  either  that  the 
smoke  or  some  Tapour  emitted  from  the  fire  did  ascend 
and  carry  the  bag  with  it.  Being  thus  assured  of  the  cor- 
rectness of  their  views,  they  determined  to  have  a  public 
ascent  of  a  balloon  on  a  large  scale.  They  accordingly 
invited  the  States  of  Yivarais,  then  assembled  at  Annonay, 
to  witness  their  aerostatic  experiment;  and  on  June  5, 
1783,  in  the  presence  of  a  considerable  concourse  of  spec- 
tators, a  linen  globe  of  105  feet  in  circumference  was 
inflated  over  a  fire  fed  with  small  bundles  of  chopped 
straw,  and  when  released  rapidly  rose  to  a  great  height, 
and  descended,  at  the  expiration  of  ten  minutes,  at 
the  distance  of  about  1}  mile.  This  was  the  dis- 
covery of  the  balloon.  The  brothers  Montgolfier  imagined 
that  the  bag  rose  because  of  the  levity  of  the  smoke  or 
other  vapour  given  forth  by  the  burning  straw;  and  it 
was  not  till  some  time  later  that  it  was  recognised  that 
the  ascending  power  was  due  merely  to  tho  lightness  of 
heated  air  compared  to  an  equal  volume  of  air  at  a  lower 
temperature.  Air,  like  all  other  fluids,  expands  by  heat, 
and  thereby  becomes  rarefied,  so  that  any  volume  of  hot 
air  weighs  less  than  the  corresponding  volume  of  air  at  a 
lower  temperature.  If,  then,  the  air  inside  the  balloon  be 
so  heated  that  it,  together  with  the  balloon,  weighs  less  than 
the  air  displaced,  the  balloon  will  rise  till  it  arrives  at  such 
a  height  that  it  and  the  enclosed  air  are  equal  in  weight  to 
that  of  the  displaced  air,  when  equilibrium  will  be  ob- 
tained. In  Montgolfier's  first  balloon,  no  source  of  heat 
was  taken  up  with  it,  so  that  the  air  inside  ranidly  cooled, 
and  the  balloon  soon  descended. 

The  news  of  the  experiment  at  Annonay  mpidly  spread 
over  Europe,  and  at  Paris  attracted  eo  much  attention  that 
K.  Faujas  de  Saint-Fond,  a  naturalist,  set  on  foot  a  sub- 
scription for  paying  the  expense  of  repeating  the  experi- 
ment The  ImlUoou  was  constructed  by  two  brothers  of  the 
name  of  Robert,  under  the  superintendence  of  M.  Charles, 
professor  of  natural  philosophy  in  Paris,  and  afterwards  a 
member  of  the  Academy  of  Sciences.  It  had  at  first  been 
suggested  to  copy  the  process  of  Montgolfier,  but  Charles 
proposed  the  application  of  hydrogen  gas,  which  was 
adopted.  The  filling  of  the  balloon,  which  was  made  of  thin 
silk  varnished  with  a  solution  of  elastic  gum,  and  was  about 
13  feet  in  diameter,  was  commenced  on  August  23,  1783, 
in  the  Place  des  Victoires.  The  hydrogen  gas  was  obtained 
by  the  action  of  dilute  sulphuric  acid  upon  iron  filings,  and 
was  introduced  through  leaden  pipes;  but  as  the  gas  was 
not  passed  through  cold  water,  great  difficulty  was  experi- 
enced in  filling  the  balloon  completely;  and  altogether 
about  500  lb  of  sulphuric  acid  and  twice  that  amount  of 
iron  filings  were  used.  Bulletins  were  issued  daily  of  the 
progress  of  the  inflation;  and  the  crowd  was  so  great 
that  on  the  26th  the  balloon  was  moved  to  the  Champ 
de  Mars,  a  distance  of  2  miles.  This  was  done  secretly, 
in  the  middle  of  the  night,  to  avoid  the  crowd;  and  the 
appearance  of  the  balloon  beuig  thus  removed,  preceded 
by  lighted  torches  and  escorted  by  a  detachment  of 
soldiers,  is  described  as  having  been  very  remarkable  On 
the  nejct  day,  August  27,  an  immense  concourse  of  people 
covered  the  Champ  de  Mars,  and  every  spot  from  which 
a  view  could  be  obtained  was  crowded.  About  five  o'clock 
a  cannon  was  discharged  as  the  signal  for  the  ascent, 
and  the  balloon  when  liberated  rose  to  the  height  of 
about  3000  feet  with  great  rapidity.  A  shower  of  ram 
which  began  to  fall  directly  after  the  baUoon  had  left  the 


earth  in  no  way  checked  its  progress;  and  the  excitement 
was  so  greats  that  thousands  of  well-dressed  spectators, 
many  of  them  ladies,  stood  exposed,  watching  it  intently  tho 
whole  time  it  was  in  sight,  and  were  drenched  to  the  skin. 
The  balloon,  after  remaining  in  the  air  for  about  three- 
quarters  of  an  hour,  fell  in  a  field  near  Gk)nesse,  about 
15  miles  off,  and  terrified  the  peasantry  so  much  that 
it  was  torn  into  shreds  by  them.  Hydrogen  gas  was  at 
this  time  known  by  the  name  of  inflammable  air;  and 
balloons  inflated  with  gas  have  ever  since  been  called  by 
the  people  ai^balloons,  the  kind  invented  by  the  Mont- 
golfieis  being  designated  fire-balloons.  French  writers  have 
also  very  frequently  styled  them  after  their  inventors^ 
Charlihrt9  and  Montgdlflht*. 

On  the  19th  of  September  1783  Joseph  Montgolfier 
repeated  the  Annonay  experiment  at  YersaUles,  in  the  pre- 
sence of  the  king,  the  queen,  the  courts  and  an  immense 
number  of  spectators.     The  inflation  was  commenced  at 
one  o'clock,  and  completed  in  eleven  minutes,  when  the     I 
balloon  rose  to  the  height  of  about  1500  feet,  and  descended 
after  eight  minutes,  at  a  distance  of  abont  two  miles,  in 
the  wood  of  Yaucresson.     Suspended  below  the  baUoon,  in 
a  cage,  had  been  placed  a  sheep,  a  cock,  and  a  duck,  wMch 
were  thus  the  first  aerial  travellers.     They  were  quite  un- 
injured, except  the  cock,  which  had  its  right  wing  hurt  in^ 
consequence  of  a  kick  it  had  received  from  the  sheep;  but^ 
this  took  place  before  the  ascent.     The  balloon,  which  waag^ 
painted  with  ornaments  in  oil  colours,  had  a  very  ahowy.^ 
appearance. 

The  first  human  being  who  ascended  in  a  balloon  was 
M.  Fran9ois  Pil&tre  de  Rozier,  a  young  naturalist,  who, 
two  years  afterwards,  was  killed  in  an  attempt  to  cross 
the  English  Channel  in  a  balloon.  On  October  15,  1783, 
and  following  days,  he  made  several  ascents  (generally 
alone,  but  once  with  a  companion,  M.  Girond  de  Villette), 
in  a  captive  balloon  (t.0.,  one  attached  by  ropes  to  the 
ground),  and  demonstrated  that  there  was  no  difficulty  in 
taking  up  fuel  and  feeding  the  fire,  which  was  kindled  in  a 
brazier  suspended  under  the  balloon,  when  in  the  air.  The 
way  being  thus  prepared  for  aerial  navigation,  on  November 
21, 1783,  M.  PUfitre  de  Koricr  and  the  Marquis  d'Arlandes 
first  trusted  themselves  to  a  free  fire-balloon.  The  exjieri* 
ment  was  made  from  the  Jardin  du  Chateau  de  la  Muette, 
in  the  Bois  de  Boulogne.  The  machine  employed,  which 
was  a  large  fire-balloon,  was  inflated  at  about  two  o'clock,  and 
leaving  Uie  earth  at  this  time,  it  rose  to  a  height  of  about 
500  feet,  and  passing  over  the  Invalides  and  the  Ecole 
MiUtaire,  descended  beyond  tho  Boulevards,  about  9000  yards 
lh>m  the  place  of  ascent,  having  been  between  twenty  and 
twenty-five  minutes  in  the  air.  The  result  was  completely 
successful;  and  it  is  scarcely  necessary  to  add,  the  excite- 
ment in  Paris  was  very  great 

Only  ten  days  later,  viz.,  on  December  1,  1783,  MM. 
Charles  and  Robert  ascended  from  Paris  in  a  balloon  in- 
flated with  hydrogen  gas.     The  balloop,  as  in  the  cose  of 
the  small  one  of  the  same  kind  previously  launched  from 
the  Champ  de  Mars,  was  constracted   by  the   brothera 
Robert     It  was  27  feet  in  diameter,  and  the  car  was  sus- 
pended from    a  hoop    surrounding   the   middle  of   the  3 
balloon,  and  &stened  to  a  net  which  covered  the  upper  g- 
hembphere.     The  balloon  ascended  very  gently  from  the  ^ 
Tuileries  at  a  quarter  to  two  o'clock,  and  after  remaining ' 
for  some  time  at  an  elevation  of  about  2000  feet,  it  de- 
scended  in   about   two  hours  at  Kesle,   a  small   town 
about  27  mfles  from  Paris,  when  M.  Robert  left  the  car, 
and  M.  Charles  made  a  second  ascent  by  himself.      Ho 
had  intended  to  have  replaced  the  weight  of  his  campaxiion 
by  a  nearly  equivalent  quantity  of  b.illast;  but  not  baving 
any  suitable  me;Uis  of  obtaining  such  ready  at  the  place  of 
descent,  and  it  being  jnst  upon  siuisety  he  gavQ  tho  irgrd 
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to  Ittt  go,  and  tho  balloon  being  tktti  iM>  greotljr  lightened, 
ascended  wry  rapidly  to  a  height  of  about  2  milea. 
After  Btaying  in  Uie  air  about  half-att-hour,  he  descended 
3  miles  from  the  place  of  ascent,  although  he  believed 
the  distance  traversed,  owing  to  different  currents,  to  have 
been  about  9  miles.  In  this  second  journey  M.  Charles 
experienced  a  violent  pain  in  his  right  ear  and  jaw,  no 
doubt  produced  by  the  rapidity  of  the  ascent  He  also 
witnessed  the  phenomenon  of  a  double  sunset  on  the  same 
day;  for  when  he  ascended,  the  sun  had  set  in  the  valleys, 
and  as  he  mounted  he  saw  it  rise  again,  and  set  a  second 
time  as  he  descended. 

All  the  features  of  the  modem  balloon  as  now  used  are 
more  or  less  due  to  Charles,  who  invented  the  valve  at  the 
top,  suspended  the  car  from  a  hoop,  which  was  itself  at- 
tached to  the  balloon  by  netting,  &c.  The  ^L  Robert 
who  accompanied  him  in  the  ascent  was  one  of  the  brothers 
who  had  constructed  it. 

On  January  19,  1784,  the  largest  balloon  on  record 
{if  the  contemporary  accounts  are  correct)  ascended  from 
Lyonsw  It  was  more  than  100  feet  in  diameter,  about 
130  feet  in  height,  and  when  distended  had  a  capacity, 
it  is  said,  of  over  half-a-million  cubic  feet  It  was  called 
the  Fleuelles  (from  the  name  of  its  proprietor  or  owner, 
we  believe),  and  after  having  been  inflated  from  a  straw 
fire  in  seventeen  minutes,  it  rose  with  seven  persons 
in  the  car,  viz.,  Joseph  Montgolfler,  Pilfttre  de  Kozier, 
Count  de  Laureucin,  Count  de  Dampierre,  Prince  Charles 
ue  Ligne,  Count  de  Laport  d'Anglefort,  and  M.  Fontaine, 
the  last  gentleman  having  leaped  into  the  car  just  as  the 
machine  had  started.  The  fire  was  fed  with  trusses  of 
itraw,  and  the  balloon  rose  majestically  to  the  height  of 
about  3000  feet,  but  descended  again  after  the  lapse  of 
about  a  quarter  of  an  hour  from  ^e  time  of  starting,  in 
consequence  of  a  rent  in  the  upper  ^art 

It  is  proper  here  to  state  that  researches  on  the  use  of 
gas  for  inflating  balloons  seem  to  have  been  carried  on  at 
Philadelphia  nearly  simultaneously  with  the  experiments 
of  the  Montgolfiers;  and  when  the  news  of  the  latter 
reached  America,  Messrs  Rittenhouse  and  Hopkins,  mem- 
bers of  the  Philosophical  Academy  of  Philadelphia,  con- 
structed a  machine  consisting  of  forty-seven  small  hydrogen 
gas-balloons  attached  to  a  car  or  cage.  After  several  pre- 
liminary experiments,  in  which  animals  were  let  up  to  a 
certain  height  by  a  rope,  a  carpenter,  one  James  \yilcox, 
was  induced  to  enter  the  car  for  a  small  sum  of  money ; 
the  ropes  were  cut,  and  he  remained  in  the  air  about  ten 
minutes,  and  only  then  effected  his  descent  by  making  in- 
cisions in  a  number  of  the  balloons,  through  fear  of  falling 
into  the  river,  which  he  was  approaching. 

The  improvements  that  have  been  made  in  the  manage- 
ment and  inflation  of  balloons  in  the  last  ninety  years  have 
only  had  reference  to  details,  so  that  as  far  as  essential 
principles  aro  concerned  the  subject  is  now  in  pretty  much 
the  same  state  as  it  was  in  1783.  We  have  therefore  ar- 
rived at  a  point  in  the  history  of  the  balloon  where  it  is 
well  to  consider  how  much  Uie  Montgolfiers  and  Charles 
owed  to  their  predecessors ;  and  it  is  proper  here  to  state 
that,  although  we  have  assigned  the  invention  to  the  two 
brotiiers,  Stephen  and  Joseph— as  no  doubt  they  both 
conducted  the  early  experiments  together — still  there  is 
reason  to  believe  that  the  share  of  the  latter  was  very 
small.  -  Stephen,  however,  although  the  originator  of 
balloons,  does  not  appear  ever  to  have  ascended  himself, 
and  Joseph  did  not  repeat  the  ascent  just  mentioned  in  the 
FUateiiet.  The  Montgolfiers  had  studied  Priestley's  £»- 
penmaUi  reUxUng  to  difereni  kinds  of  Air,  whence  they 
first  conceived  the  possibility  of  navigating  the  atmosphere ; 
but  their  experiment  was  so  simple  as  to  reqiure  scarcely  any 
philosophical  knowledge.  ^They  had  seen  moke  ascend. 


and  thought  that  if  they  could  imjirison  it  in  a  bag,  the 
beg  might  ascend  too ;  and  the  observation  and  reasoning 
were  both  such  as  might  occur  to  anybody.  This  does  not 
detract  from  their  merit;  it,  on  the  contrary,  adds] to  it 
The  fact  that  millions  of  persons  must  have  observed  the 
same  thing,  and  had  not  derived  anything  practical  there- 
from, only  enhances  the  glory  of  ^those  who  in  stich  well- 
worn  tracts  did  make  a  discovery;  but  the  simplicity  of 
the  invention  shows  thot  it  is  needless  to  inquire  whence 
the  brothers  were  led  to  make  it,  and  how  far  any  part  of 
the  credit  ii  due  to  their  predecessors.  It  is  scarcely  pos- 
sible to  imagine  anything  more  renL.irkable  than  that  the 
fact  that  a  light  bag  held  over  a  fire  would  ascend  into  the  air 
was  not  diMovered  till  1783,  notwithstanding  that  men  in 
all  ages  had  seen  smoke  ascend  from  fire  (though,  of  course, 
the  fire-balloon  does  not  ascend  for  exactlytlie  same  reason 
that  smoke  does).  It  might  be  supposed  that  the  connec- 
tion of  the  Montgolfiers  with  a  paper  mantlfactory  govo 
them  facilities  for  constructing  their  experimental  balloons 
of  thin  paper;  and  perhaps  such  was  the  case,  slthough 
we  can  find  no  evidence  of  it  With  regard  to  Charles's 
substitution  of  hydrogen  gas,  there  are  anticipations  that 
must  be  noticed.  As  early  as  1766  Cavendish  shoTjred 
that  this  gas  was  at  least  seven  times  lighter  than  ordinary 
air,  and  it  immediately  occurred  to  Dr  Black,  of  Edinburgh, 
well  known  as  the  discoverer  of  latent  heat,  that  a  thin  bag 
filled  with  hydrogen  gas  would  rise  to  the  ceiling  of  a  room. 
He  provided,  accordingly,  the  allantois  of  a  calf,  with  the 
view  of  showing  at  a  public  lecture  such  a  curious  experi- 
ment; but  for  some  reason  it  seems  to  have  failed,  and 
Black  did  not  repeat  it,  thus  allowing  a  great  discovery, 
almost  within  his  reach,  to  escape  him.  Several  years 
afterwards  a  similar  idea  occurred  to  Tiberius  Cavallo, 
who  found  that  bladders,  even  when  carefully  scraped,  are 
too  heavy,  and  that  China  paper  is  permeable  to  the  gas. 
But  in  1782,  the  year  before  the  invention  of  the  Mont- 
golfiers, he  succeeded  in  elevating  soap-bubbles  by  in- 
flating them  with  hydrogen  "gas.  The  discovery  of 
fire-balloons  might  have  taken  place  a^oat  at  any  time 
in  the  world's  history,  but  the  substitution  of  hydrogen 
gas  for  heated  air  coidd  not  have  been  mode  previously  to 
the  latter  half  of  the  last  century;  and  although  all  the 
honour  •q(^  an  independent  discovery  belongs  to  the  Mont- 
golflers,  Charles,  by  his  substitution  of  "  infammable  air  " 
for  heated  air,  merely  showed  himself  acquainted  with 
the  'State  of  chemical  science  of  his  day.  Charles  never 
again  ascended  after  his  double  expedition  on  the  1st  of 
December  1783.  ^. 

We  now  return  to  the  history  of  aerial  navigation,  and 
commence  with  an  account  of  the  first  ascents  of  balloons 
in  this  country.  Although  the  news  of  the  Annonay  and 
subsequent  experiments  in  France  rapidly  spread  all  over 
Europe,  and  formed  a  topic  of  general  discussion,  still  it 
was  not  till  five  months  after  the  Montgolfiers  had  first 
publicly  sent  a  balloon  into  the  air  that  any  aerostatic 
experiment  was  made  in  England.  In  November  1783 
Count  Zambeccari,  an  Italian,  who  happened  to  be  in 
London,  made  a  balloon  of  oil-silk,  10  feet  in  diameter, 
and  weighing  11  lb.  It  was  publicly  shown  for  several 
days,  and  on  the  25th  it  was  three-quarters  filled  with 
hydrogen  gas,  and  launched  from  the  Artillery  ground  at 
one  o'clock.  It  descended  after  two  hours  and  a  half  near 
Petworth,  in  Sussex,  48  miles  from  London.  This  was 
the  first  balloon  that  ascended  from  English  ground.  On 
February  22,  1784,  a  hydrogen  gas  balloon,  5  feet  in 
diameter,  was  let  up  from  Sandwich,  in  Kent,  and  de- 
scended at  Wameton,  in  French  Flanders,  75  miles 
distance.  This  was  the  first  balloon  that  crossed  the 
Channel  The  diflScultios  and  dangers  of  aerial  navi- 
gation  having  been  surmounted  by  the  end  of  the  year 
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1783,  tli0  asoento  of  balloons  were  now  multiplied  in  all 
qnarten.  It  will  therefore  be  sufficient  to  notice  Tery 
briefly  only  the  more  remarkable  of  the  suooeeding  asoenta 

The  Chevalier  Paul  Andreani,  of  Milan,  constructed  a  fire- 
balloon  68  feet  in  diameter,  and  on  February  25,  1784, 
ascended  from  Milan  with  two  brothers  of  the  name  of 
Oerli,  and  remained  in  the  air  for  about  twenty  minutes. 
This  IB  usually  regarded  as  the  first  ascent  in  Italy  (but 
see  Monck  Mason's  AeronauiieOy  p.  247).  Andreani 
ascended  again  on  March  13,  with  two  other  persons. 

On  the  2d  of  March  M.  Jean  Pierre  Blanchard,  who  had 
been  for  some  years  before  occupied  with  projects  for 
flying,  made  his  first  voyage  from  Paris  in  a  bidloon  27 
feet  in  diameter,  and  descended  at  BiUaneourt,  near 
Sevres.  Just  as  tiie  balloon  was  about  to  ascend,  a  young 
man  jumped  into  the  car,  and,  drawing  his  sword,  de- 
clared his  determination  to  ascend  with  Blanchard.  He 
was  ultimately  removed  by  force.  The  episode  is  worth 
noting,  as  it  has  sometimes  been  stat&d  that  ihe  young 
man  was  Napoleon  Bonaparte,  but  this  is  untrue;  his 
name  was  Dupont  de  Chambon.  Blanchard  made  sub- 
sequently, it  is  said,  Inore  than  thirty  aerial  voyages,  and 
he  is  one  of  the  most  celebrated  of  Ihe  earlier  aeronauts 
He  also  crossed  the  English  Channel,  as  noticed  further  on. 

On  July  15,  1784,  the  Due  de  Chartres  and  the  two 
brothers  Robert  ascended  from  St  Cloud ;  but  the  neck  of 
the  balloon  becoming  choked  up  with  an  interior  balloon 
filled  with  common  air,  intended  to  regulate  the  ascending 
and  descending  power,  they  were  obliged  to  make  a  hole  in 
the  balloon,  in  order  to  allow  of  the  escape  of  the  gas,  but 
they  descended  in  safety. 

The  first  person  who  rose  into  the  air  from  British 
ground  appears  to  have  been  Mr  J.  Tytler,^  who  ascended 
from  the  Comely  Gardens,  Edinburgh,   on  August  27, 

1784,  in  a  fire-balloon  of  his  own  construction.  He 
descended  on  the  road  to  Restalrig,  about  half-a-mile  from 
the  place  where  he  rose.  A  briel  account  appeared  in  a 
letter,  under  date  August  27,  in  the  London  Chronicle, 
and  we  have  seen  a  picture  of  the  balloon  copied  in  some 
journal  from  a  "  ticket  in  the  British  Museum.*'  Mr  Tytler's 
claims  were  for  a  long  time  entirely  overlooked,  the  honour 
"beang  invariably  assigned  to  Lunardi,  till  attention  was 
•call^  to  them  by  Mr  Monck  Mason  in  1838.  After 
%unardi's  successful  ascents  in  1785,  Mr  Tytler  addressed 
|a  set  of  verses  to  him  (quoted  in  Astra  Ca$tra,  p.  108),  in  a 
note,  to  which  he  gives  a  modest  account  of  his  own  "  mis- 
fortunes,*' describing  his  two  "leaps."  This  is,  perhaps, 
the  most  correct  name  for  them,  as  his  apparatus  having 
.been  damaged  at  diiTerent  times,  he  merely  heated  the  air 
in  the  balloon,  and  went  np  without  any  furnace,  being 
seated  in  an  ordinary  basket  for  carrying  earthenware.  He 
reached  a  height  of  from  350  to  500  feet 

•  Although  by  a  few  days  Tjiler  has  the  precedence,  still 
his  attempts  and  partial  sucdsss  were  aU  but  totally  un- 
Imown;  whereas  Lunardi's  experiments  excited  an  enormous 
amount  of  enthusiasm  in  London,  and  it  was  he  that 
practically  introduced  aerostation  into  this  country  in  the 
face  of  very  great  diBadvantage&  We  have  already  referred 
to  the  extraordinary  apathy  displayed  in  England  with 
regard  to  aerostatic  experiments,  one  consequence  of  which 
was  that  their  introduction  was  due  to  a  foreigner.  Vincent 
Lunardi  was  secretaiy  to  Prince  Caramanico,  the  Neapoli- 
tan ambassador,  and  his  published  letters  to  his  guardian, 
the  Chevalier  Compagni,  written  while  he  was  carrying 
Mout  his  project,  and  detailing  all  the  difficulties,  Ac.,  he 
Smet  with  as  they  occurred,  are  very  interesting,  and  give  a 
fT*  vivid  account  of  the  whole  matter.     His  bedloon  was  33 


I    ^  Mr  Tyilvr  contributed  lurgelj  to,  and,  indeed,  ftppears  to  hare 
-been  Tirtoelly  editor  of,  the  lecond  edition  (177&-8d)        -     - 
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feet  in  drcomference,  and  was  exposed  to  the  public  view 
at  the  Lyceum  in  the  Strand,  where  it  was  visited  by 
upwards  of  20,000  peoplei  It  was  his  original  inten- 
tion to  have  ascended  from  Chelsea  Hospital,  but  the  con- 
duct of  a  crowd  at  a  garden  at  Chebiea,  which  destroyed 
the  fire-balloon  of  a  Frenchman  named  De  Moret,  who 
announced  an  ascent  on  August  11,  but  was  unable  to 
keep  his  word,  led  to  the  withdrawal  of  the  leave  that 
had  been  granted;  Ultimately,  after  some  difficulties  had. 
been  arranged,  he  was  permitted  to  ascend  from  the  Artil- 
lery ground,  and  on  September  15,  1784,  the  inflation 
with  hydrogen  gas  took  place.  It  was  intended  that  Mr 
Biggin,  an  English  gentleman,  should  accompany  Lunardi; 
but  the  crowd  becoming  impatient,  the  latter  judged  it 
prudent  to  ascend  with  the  balloon  only  partially  full 
rather  than  risk  a  longer  delay,  and  accordingly  Mr  Biggin 
WS8  obliged  to  leave  the  car.  Lunardi  therefore  ascended 
alone,  in  presence  of  the  Prince  of  Wales  and  an  enormous 
crowd  of  spectators.  He  took  up  with  him  a  pigeon,  a 
dog,  and  a  cat,  and  the  balloon  was  provided  with  oara^ 
by  means  of  which  he  hoped  to  raise  or  lower  it  at 
pleasure.  Shortly  after  starting,  the  pigeon  escaped,  and 
one  of  the  oars  became  broken  and  f dl  to  the  ground. 
In  about  an  hour  and  a  half  he  descended  at  South 
Mimms,  in  Hertfordshire,  and  landed  the  cat,  which  had 
suffered  from  the  cold :  he  then  ascended  again,  and  de- 
scended, after  the  lapse  of  about  three-quarters  of  an  hour, 
at  Standon,  near  Ware,  where  he  had  great  difficulty  in 
inducing  the  peasants  to  come  to  his  assistance;  but  at 
length  a  young  woman,  taking  hold  of  one  of  the  cords, 
urged  the  men  to  follow  her  example,  which  they  then 
did.  The  excitement  caused  by  this  ascent  was  immense, 
and  Lunardi  at  once  became  the  star  of  the  hour.  He 
was  presented  to  the  king,  and  was  courted  and  flattered 
on  all  sides.  To  show  ibe  enthusiasm  displayed  by  the 
people  during  his  ascent,  he  tells  himself,  in  his  sixth 
letter,  how  a  lady,  mistaking  die  oar  which  fell  for  himself, 
was  so  affected  by  his  supposed  destruction  that  she  died 
in  a  few  days ;  but,  on  the  other  hand,  he  says  he  was  told 
by  the  judges  "  that  he  had  certainly  saved  the  life  of  a 
young  man  who  might  possibly  be  reformed,  and  be  to  the 
public  a  compensation  for  the  death  of  the  hidy;"  for  the 
jury  were  deliberating  on  the  fate  of  a  crimmal,  whom 
they  must  ultimately  have  condenmed,  when  the  balloon 
appeared,  and  every  one  became  inattentive,  and  to  save 
time  they  gave  a  verdict  oi  acquittal,  and  the  whole  court 
came  out  to  View  the  balloon.  The  king  also  was  in  con- 
ference with  his  ministers;  but  on  hearing  that  the  balloon 
was  passing,  he  broke  up  the  discussion,  remarking  that 
they  might  resume  their  deliberations,  but  tiiat  perhapa 
they  might  not  see  Lunardi  again;  upon  which  he,  Mr 
Pitt,  and  the  other  ministers  viewed  the  balloon  through 
telescopesL  The  balloon  was  afterwards  exhibited  in  the 
Pantheon.  In  the  latter  part  of  the  following  year  (1785) 
Lunardi  made  several  very  successful  ascents  from  Kdso, 
Edinburgh,  and  Glasgow  (in  one  of  which  he  traversed  a 
distance  of  110  miles):  these  he  has  described  in  a  second 
series  of  letters.  He  subsequently  returned  to  Italy,  where 
we  believe  he  stQl  followed  the  practice  of  aerostation, 
and  made  many  ^scents.  He  died  on  July  31,  1806,  at 
Lisbon,  according  to  the  Gentleman*^  3faffanne,  but  a  con- 
temporarrnawspaper  gives  Genoa  as  the  place,  and  adds 
that  hejdod  in  a  state  of  very  great  indigence. 

I^unardi's  example  was  soon  followed  by  others,  and  on 
October  16,  1784,  Blanchard  ascended  fh)m  Little  Chelsea 
with  Mr  Sheldon,  and  having  deposited  the  latter  at  Sun-  * 
bury,  rose  again  alone,  and  descended  at  Romney  Marshes. 
On  November  12,  Mr  Jamea  Sadler,  sen.,  ascended  frcxm 
Oxford,  and  there  is  every  reason  to  believe  that  he  made 
a  previous  ascent  from  the  same  place  on  October  12,  four 
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days  prerions  to  Blanchaid'i  (tee  Monek  ^utm,  p.  274, 
whero  it  is  stated  that  he  attempted  to  tsoend  in  a  fiie- 
balloon  on  September  12,  bnt  that  the  balloon  was  bunt). 
On  November  SO,  1784,  Blanehard  again  ascended,  aeoom- 
paniod  this  time  by  Dr  J.  Jef&ies,  an  ktpMJtHM  physi- 
cian. On  Jsnnaty  4,  1785,  Mr  Harper  ateended  from 
Birmingham;  and  on  Jannaiy  7,  Blanchard  and  Dr  Jefiiies 
achieyed  the  feat  of  crossing  the  Channel  from  Dorer  to 
GalaisL  At  seren  minutes  past  one  the  balloon  left  l)oTer 
Castle,  and  in  their  passage  they  had  a  most  magniHoent  view 
of  both  shorea  When  about  one-third  across  they  found 
tbenaselTes  descending,  and  threw  out  every  available  thing 
from  the  boat  or  ear.  When  about  threo^uartera  acroes 
they  were  deseeding  again,  and  had  to  throw  out  not  only 
the  anchor  and  cords,  but  also  toatrip  and  throw  away  part 
of  their  clothings  after  which  they  found  they  were  rising, 
and  their  last  resource,  viz.,  ta^«ut  away  the  car,  was 
rendered  unnecessary.  As  they  ^proached  the  ahore  the 
balloon  rose,  describing  a  magnificent  arch  high  over  the 
land.     They  descended  in  the  forest  of  Guinnes. 

On  March  23,  1785,  Count  Zambeccari,  who  had,  as  we 
have  seen,  launched  the  first  balloon  from  English  ground, 
ascended  for  the  first  time  with  Admiral  Temon  from 
London.  Shortly  afterwards  he  returned  to  his  own 
country,  and  there  applied  himself  asbiduoualy  to  the  prac- 
tice of  aerial  navigation.  He  twice,  in  1803  and  1804, 
descended  into  the  Adriatic,  and  both  times  only  escaped 
after  undergoing  much  danger.  Descending  in  a  fire- 
bdloon  on  September  21,  1812,  after  a  voyage  from 
Bologna,  the  shock  of  the  grapnel  catching  in  a  tree  caused 
the  balloon  to  catch  ^n;  and  to  save  themselves  from 
being  burnt,  Zembeccari  and  his  companion,  Signer  Bonaga, 
leaped  from  the  car.  The  former  was  killed  on  the  spot, 
but  the  latter,  though  fearfully  iigured,  escaped  with 
hislifei 

On  June  15, 1785,  FilAtre  de  Eosier  made  his  last  fatal 
voyage  from  Boulogne.  It  was  his  intention  to  have 
repeated  the  ezpbit  of  Blanchsrd  and  Jefiies  in  the 
reverse  direction,  and  have  crossed  from  Boulogne  to  Eng- 
land. For  this  purpose  he  had  contrived  a  double  balloon, 
which  he  expected  would  combine  the  advantages  of  both 
kinds — a  fire-balloon,  10  feet  in  diameter,  bdng  placed 
underneath  a  gas-balloon  of  37  feet'  in  dismeter,  so  that 
by  increasing  or  <iiminiAing  the  fiie  iuithe  fonner  it  might 
be  possible  to  ascend  or  descend  without  waste  of  gaa 
Bozier  was  accompanied  by  M.  P.  A.  Bomain,  and  for 
rather  lees  than  half -an-hour  after  the  aerostat  ascended  all 
seemed  to  be  going  on  well,  when  suddenly  the  whole 
apparatus  was  seen  in  flsmes,  and  the  unfortunate  adven- 
turers came  to  the  ground  from  the  supposed  height  of 
more  than  3000  feet  Bosier  was  killed  on  the  spot,  snd 
Batp<""  only  survived  about  ten  minutea  A  monument 
was  erected  on  the  jdaoe  where  they  fell,  which  was  near 
the  sesHBhore,  about  four  milea  from  the  starting-point. 
The  Marquis  de  la  Maisonf ort  had  accompanied  Booer  to 
Boulogne,  intending  to  ascend  with  him,  but  M.  Bomain 
there  insisted  on  a  prior  promise.  Either  the  upper  bal- 
loon most  have  been  reached  by  the  ilames^  and  the  gas 
taken  £n,  or  the  gas  must  have  poured  down  into  the 
lower  balloon,  and  so  have  caused  the  eiplosion. 

We  must  not  omit  to  mention  that  on  June  4,  1784, 
Madame  Thible  ascended  from  Lyons  in  a  fire-balloon 
with  M.  Fleurand,  in  the  presence  of  King  Qustavus  of 
Sweden,  then  travelling  under  the  name  of  Count  Haga. 
Madame  XhiUe  is  veiy  likely  the  only  woman  who  ever 
ascended  in  a  fire-balloon.  The  first  Engliahwoman  who 
ever  ascended  into  the  ab  was  Mrs  Ssge,  who  accompanied 
Mr  Biggin  in  lus  voyage  from  London  on  June  29, 1785. 

Acconnta  are  given  of  an  ascent  at  Constantinoi^  made 
in  the  pnsenoe  of  the  Sultan,  by  a  Fenian  physician. 


aocompanied  by  two  Bostangis,  early  in  the  year  1786» 
who^  crossing  the  sea  which  divides  Europe  from  Asia, 
descended  about  30  leagues  from  the  coast 

We  have  now  given  a  brief  account  of  all  the  noteworthy 
voyages  that  took  phoe  within  the  first  two  or  throe  yean 
after  the  discovery  of  the  balloon  by  MontgoLfier.  Ascents 
wen  multiplied  from  this  time  onwards,  and  it  is  impos- 
sible to  give  even  a  list  of  the  many  hundreds  that  have 
taken  place  since:  this  omission  is,  however,  of  slight 
importance,  as  henceforth  the  balloon  became  little  better 
than  a  toy,  let  up  to  amuse  people  at /fees  or  other  public 
occaaiona  When  the  first  ascents  wero  made  in  Fnnce, 
the  glow  of  national  vanity  was  lighted  up,  and  the  most 
brilliant  expectations  wen  felt  with  regard  to  aeroetatJon, 
and  the  f^oiy  to  the  nation  that  would  sccrue  thenfrom. 
These  anticipations  have  not  been  realised,  and  the  balloon 
at  this  moment  has  received  no  great  improvement  since 
the  time  of  Charles,  except  the  substitution  of  oidinaiy 
coal-gas  for  hydrogen,  which  has  rendered  the  inflation  of 
a  bdloon  at  anv  gas-works  a  comparatively  simple  matter, 
bearing  in  mind  the  elabonte  contrivances  required  for  tho 
generation  of  hydrogen  in  sufficient  quantitiea  But  in 
one  respect  the  balloon  has  been  of  real  service,  via,  to 
science,  in  nndering  the  attainment  of  observations  in 
the  higher  stnta  of  the  atmosphero  not  only  possible  but 
practicable.  In  regard  to  such  matten  the  balloon  is 
unique,  as  the  atmosphero  is  the  great  laboratoiy  of  nature, 
in  which  an  produced  all  the  phenomena  of  weather,  the 
results  of  which  we  perceive  on  the  earth;  and  no  observa- 
tions made  on  mountain-sides  can  take  the  place  of  those 
made  in  the  balloon,  aa  what  is  required  is  the  knowledge 
of  the  state  of  the  upper  atmosphero  itself,  free  from  tho 
disturbing  effects  of  the  contiguity  of  the  land.  Although, 
therefon,  in  what  follows,  we  shall  notice  any  particularly 
remarkable  ascents,  we  shall  chiefly  confine  oiuBel\  es  to  the 
few  that  have  been  undertaken  for  the  sake  of  advancmg 
science^  and  which  alone  aro  of  permanent  valuei  It  will 
be  necessary  to  make  one  exception  to  this  rule,  however, 
in  the  case  of  the  parachute,  tiie  experiments  wi^i  which 
requiro  some  notice,  although  they  have  been  put  to  no 
useful  purposa  The  balloon  has  also  been  used  m  warfan 
as  a  means  of  observing  the  movements  of  the  enemy; 
and  the  applications  of  it  to  this  purpose  deserve  notice, 
although  we  think  not  so  much  use  has  been  made  of  the 
balloon  in  this  direction  as  might  have  been. 

The  substitution  of  coal-gas  for  hydrogen  is  due  to  Mr 
Charles  Oreen,  the  veteran  aeronaut,  who  made  several 
hundred  ascents^  the  first  of  which  took  place  on  July  19, 
1821,  the  coronation  day  of  Qeorge  IV.  In  this  ascent 
ordinary  coatgas  was  first  used;  and  every  bdloon,  with 
very  few  exceptions,  that  has  ascended  since  this  date  has 
been  so  iiifiated.  Ml  Mall  was  first  lighted  by  gas  in 
1807,  and  at  the  end  of  1814  the  general  lighting  of 
London  by  gas  commenced;  so  that  coal-gas  could  not 
have  been  available  for  filling  ballooiv  long  bef on  it  was 
actually  used. 

Leaving  out  of  consideration  the  ascents  undertaken  for 
scientific  objects  (very  many  of  which  wen  remarkable  for 
the  height  attained  or  the  distance  tnversed,  and  which 
will  be  spedally  noticed  further  on),  we  proceed  to  men- 
^on  the  most  noteworthy  ascents  that  have  taken  place 
and  that  have  not  ended  fatally  (thefte  latter  will  be  n- 
ferred  to  separately).  Mr  Crosbie,  a  gentleman  who  waa 
the  first  to  ascend  from  Ireland  (January  19,  1785),  on  the 
19th  July  1785  attempted  to  cross  St  Oeorge's  Channel 
to  England,  but  fell  into  the  sea;  he  was  saved  by  some 
vessels  that  csme  to  his  rescua  Lunardi  also  fell  into  the 
sea,  about  a  mile  and  a  half  from  the  shore,  after  an  ascent 
from  Edinburgh  in  December  1785;  he  was  rescued  by  a 
fishing-boat     Bichard  Msguin  was  the  second  pensoo 
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who  aaoended  from  Ireland.  Mr  Crosbie  had  inflated  his 
balloon  on  May  12,  1780,  but  it  -was  unable  to  take  him 
np,  when  3ir  Maguire,  a  student  at  the  nniyersitj,  who 
was  present,  offered  to  ascend.  His  offer  was  accepted, 
and  he  made  the  ascent  For  this  he  was  knighted  by  the 
Lord-Lieutenant  (Monck  Msson,  p.  266).  On  July  22, 
1785,  M%]or  Money  ascended  from  Norwich.  The  balloon 
was  blown  out  to  sea,  and  he  was  obliged  to  descend  into 
the  water.  After  remaining  there  seyen  hours  he  was  rescued 
by  a  revenue  cutter  whidi  had  been  despatched  to  his 
araistance.  ^  Mr  James  Sadler  attempted  to  cross  St  Qeoige's 
Channel  on  the  Ist  of  October  1812,  and  had  nearly  suo- 
ceeded,  when,  in  consequence  of  a  change  in  the  wind,  he 
was  forced  to  descend  into  the  sea  off  Liverpool  After 
remaining  in  the  water  some  time,  he  was  rescued  by  a 
fishing-boat  But  on  July  22, 1817,Mr  Wmdham  Sadler,his 
second  son,  succeeded  in  crossipg  the  Channel  from  Dublin 
to  Holyhead.  On  May  24,  1837,  Mr  Sneath  ascended 
from  near  Mansfield  in  a  fiire-balloon,  and  descended 
safely.  At  half-past  one  o'clock  on  Kovember  7,  1836, 
Air  Robert  Hollond,  Mr  Alonck  Mason,  and  Mr  Charles 
Green  ascended  from  Vauxhall  Gardens,  and  descended  at 
about  two  leagues  from  Weilburg,  in  the  duchy  of  Nassau, 
at  half -past  seven  the  next  morning,  having  thus  traversed 
a  distance  of  about  600  miles  in  18  hours;  Li^  was 
passed  in  the  course  of  the  night,  and  Coblents  in  the  early 
looming.  A  full  account  of  Uiis  trip  is  given  by  Mr  Monck 
Alason  in  his  Aeranautica  (1838).  The  balloon  in  which 
the  journey  was  performed  (a  very  large  one,  containing 
about  85,000  cubic  feet  of  gas),  was  subsequently  called 
the  Jiataan  Balloon,  and  under  that  name  became  famous, 
and  ascended  frequently. 


The  Great  Kassau  Balloon. 

We  ought  also,  perhaps,  to  notice  a  curious  ascent  made 
by  Mr  Green  on  July  29,  1828,  from  the  fkigle  Tavern, 
City  Road,  on  the  back  of  a  favourite  pony.  (Judemeath 
the  balloon  was  a  platform  (in  place  of  a  car)  containing 
placet  for  the  pony's  feet,  and  some  straps  went  loosely 
under  his  body>  to  prevent  his  lying  down  or  moving  about 


Everything  passed  off  satisfactorily,  the  balloon  descending 
safely  at  Beckenham;  the  pony  showed  no  alarm,  but 
quietly  ate  some  beans  with  which  its  rider  supplied  it  ia 
tiie  air.  Equestrian  ascents  have  since  been  repeated.  Li 
1852,  Madame  Poitevin,  who  had  made  several  such  jon^ 
neys  in  Paris,  ascended  from  Cremome  Gardens.  London, 
on  horseback  (as  '' Europa  on  a  bull");  but  after  the  first 
journey  its  repetition  was  stopped  in  England  by  applica> 
tion  to  the  police  courts,  as  the  exhibition  outraged  public 
feeling.  Lieutenant  Gale  was  killed  at  Bordeaux  on  Sept 
8, 1850,  in  descending  after  an  equestrian  ascent,  through 
mismanagement  in  landing  of  the  horse.  M.  Poitevin,  de- 
scending in  1858,  after  an  equestrian  ascent  from  Paris, 
was  nearly  drowned  in  the  sea  near  Malaga.  Among 
remarkable  balloon  ascents  must  also  be  noticed  that  of 
Mr  Wise,  from  St  Louis,  on  June  23,  1859,  in  which  s 
distance  of  1120  miles  was  traversed. 

Li  1863,  Nadar,  a  well-known  photographer  at  Paris, 
eonstmoted  an  enormous  balloon,  which  he  called  "Le 
G^ant"  It  was  the  largest  gas-balloon  ever  consteucted, 
containing  over  200,000  cubic  feet  of  gas.  Undsnieath  it 
was  placed  a  smaller  balloon,  called  a  compensator,  the 
object  of  which  was  to  prevent  loss  of  gas  during  the  voyage. 
The  car  had  two  stories,  and  was,  in  fact,  a  model  of  a 
oottage  in  wicker-work,  8  feet  in  height  by  IS  feet  in 
length,  containing  a  sinall  printing-office,  a  photographic 
department,  a  refreshment-room,  a  lavatory,  kc  ^e  first 
ascent  took  place  at  five  o'clock  on  Sunday,  October  i, 
1863,  from  the  Champ  de  Mara.  There  were  thirteen  per^ 
sons  in  the  qar,  inducUng  one  lady,  the  Princess  de  la  Tour 
d'Auvergne,  and  the  two  aeronauts  Louis  and  Jules  Godard. 
In.  spite  of  the  elaborate  preparations  that  had  been  n^e 
and  the  stores  of  provisions  that  were  taken  up,  the  balloon 
descended  at  nine  o'clock,  at  Meaux,  the  early  descent 
being  rendered  necessary,  it  was  said,  by  an  accident  to  the 
valve-linei  A  second  ascent  was  made  a  fortnight  later, 
viz.,  on  October  18;  there  were  nine  paasengen,  including 
Madame  Nadar.  The  balloon  descended  at  the  expration 
of  seventeen  hours,  near  Nienburg  in  Hanover,  a  distsnee 
of  about  400  miles.  A  strong  winJ  was  blowing,  and 
the  balloon  was  dragged  over  the  ground  a  distance  of  7 
or  8  miles.  AU  the  passeugen  were  bniiselj.  and  some 
moreseriously  hurt  The  balloon  su'l  car  were  then  brought 
to  England,  and  exhibited  for  some  time  at  the  Crystal 
Palace  at  the  end  of  1863  and  beginning  of  1861.  Tha 
two  ascents  of  Nadar's  balloon  excited  an  ezlnordiiiary 
amount  of  enUiu/tia^m  and  luteresti  vastly  out  of  pro- 
portion to  what  they  were  entitled  ta  The  balloou  was 
larger  tlian  any  of  the  same  kind  that  had  preriooaly 
ascended ;  but  this  was  scarcely  more  than  just  appreci- 
able to  the  eye,  as  the  doubling  the  oonteuts  of  a  balloon 
makes  comparatively  slight  admtiou  to  its  diameter.  M. 
Nadai's  idea  was  to  obtain  sufficient  money,  by  the  ex- 
hibition of  bis  balloon,  to  carry  out  a  pum  of  aerial 
locomotion  he  had  eonceived  possible  by  means  of  the 
principle  of  the  screw ;  in  fact  he  spoke  of  **  Le  G^ni  " 
as  "  the  last  balloon."  He  also  started  DAtrwMnU^  a 
newspaper  devoted  to  aerostation,  and  published  a  small 
book,  which  was  translated  into  English  under  the  title 
Thi  BlgU  lo  Flu.  Nadai's  ascents  had  not  the  remotest 
connection  with  science,  alth  ough  he  claimed  that  they  Lad ; 
nor  was  his  knowledge,  as  shown  in  his  writings,  suf&cient 
to  have  enabled  liim  to  advance  it  in  any  way. 

Directly  after  Nsdar's  two  balloon  ascents.  M.  Eugene 
€k>dard  constructed  what  was  perhaps  the  largest  aerial 
maohiue  that  has  ever  been  made.  It  was  a  Montgolfier  or 
fire-baUoon,  of  nearly  half-a-milliou  cubic  feet  capacity 
(more  tlian  double  tlie  capacity  of  Nadar^s).  The  balloon 
Fle$9e!tes,  J  783.  is  said  to  have  slightly  exceeded  this 
1  sixe.    Tho  air  was  heated  by  an  18  feet  stove,  weigh- 
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ing^  with  the  chimney,  980  Ibc  This  furnace  was  fed 
bj  straw;  and  the  ''car"  consisted  of  a  gallery  sor- 
ronnding  it  Two  asoenta  of  this  balloon  were  made 
from  Cremorne  Qardens,  on  Jnly*20  and  July  28,  1864. 
After  the  first  journey  the  balloon  descended  at  Greenwich, 
and  after  the  second  at  Walthamstow,  where  it  was  in- 
jured by  being  blown  against  a  tree.  Notwithstanding 
tlie  enormoos  use  of  the  balloon,  M.  Qodazd  asserted  that 
it  conld  be  inflated  in  half  an  honr,  and  the  inflation 
at  Cremorne  did  jiot  ooeapy  more  than  an  hour.  The 
ascent  of  the  balloon  was  a  very  striking  sight,  the  flames 
roaring  np  the  chimney  of  the  furnace  into  the  enormous 
globe  aboTa  The  trusses  of  straw  were  suspended  by  ropes 
from  the  gallery  below  the  oar,  and  were  drawn  up  and  placed 
in  tbe  furnace  as  required.  This  was  the  first  fire-balloon 
seen  by  the  inhabitants  of  London,  and  it  was  the  second 
ascent  of  this  kind  that  had  been  made  in  this  oonntiy,  Mr 
Sneath's  ascent  at  Mansfield  having  been  the  first,  as  Mr 
Tjtlei's  experiment  at  Edinburgh  in  1784  was  a  leap,  not 
an  ascent,  as  no  source  of  heat  was  taken  up.  In  spite  of 
the  rapidity  with  which  the  inflation  waia  effected,  few  who 
saw  the  ascent  could  fail  to  receive  an  impression  most 
faToorable  to  the  gas-balloon  in  the  matter  of  safety,  as  a 
rough  descent,  with  a  heated  furnace  as  it  were  in  die  car, 
could  not  be  other  than  most  dangerous. 

In  the  summer  of  1873  the  proprietors  of  the  New  York 
DaUf  Graphic,  an  illustrated  paper,  determined  to  eon- 
itnict  a  very  large  balloon,  and  enable  Mr  Wise,  the  well- 
known  American  aeronaut,  to  realise  his  favourite  scheme 
of  croasing  the  Atlantic  Ocean  to  Europe.  It  was  believed 
by  many  that  a  current  from  west  to  east  existed  con- 
stantly at  heights  above  10,000  feet,  but  thia  seems  very 
ancertain.  Mr  Qreen  having  stated  that  he  had  met  wi^ 
rach  a  current,  Mr  Qlaisher  made  a  point  of  investigating 
the  directions  of  the  wind  at  different  heights  in  his  ascents, 
bat  fonnd  that  they  were  as  capricious  as  near  the  ground. 
The  aome  result  Vas  found  by  others,  and  a  comparison  of 
the  courses  of  t&e  balloons  sent  up  from  Paris  during  the 
uege  will  ahow  that  no  constant  current  exists.  The 
American  project  came  to  nothing  owing  to  the  quality 
of  the  material  of  which  the  balloon  was  made.  The  sise 
vas  said  to  be  such  as  to  contain  400,000  cubie  feet,  so 
that  it  would  lift  a  weight  of  14,000  lb.  On  Septem- 
ber 13,  1873,  during  its  inflation,  Mr  Wise  declared  the 
mate^  of  which  it  was  made  was  so  bad  that  he  could 
not  ascend  in  it>  though  the  other  two  persons  who  were  to 
accompany  him  agreed  to  go.  When,  however,  325,000 
feet  of  gas  had  been  put  into  the  balloon,  a  rent  was  ob- 
lerred,  and  the  whole  rapidly  collapsed.  Although  this 
ttddent  was  greatly  regretted  at  the  time,  it  seems  pretty 
certain,  from  what  subsequently  took  place,  that  the 
uroDsuts  would  not  have  succeeded  in  their  object,  and 
a  serious  mishap  was  probably  avoided.  On  October 
S,  1873,  Mr  Donaldson  and  two  others  ascended  from  New 
Tork  in  the  balloon  after  it  had  been  repaired,  and  effected 
a  perilous  descent  in  Connecticut.  During  the  autumn  of 
1873  a  great  amount  of  discuAsion  took  place  both  in.£ng- 
land  and  America  about  the  existence  of  the  westerly  current 
uui  the  subject  of  aeroetation.  In  September  1873  Mr 
Banmm,  the  well-known  American  showman,  visited  Eng- 
land with  the  view  of  eliciting  whether,  in  the  opinion  of 
those  best  qualified,  there  was  sufilcient  probability  of  a 
mocessful  result  to  induce  him  to  undertake  the  construction 
of  a  suitable  balloon. 

By  aeronauts  (omitting  the  pioneers  Lunaidi,  Zambeo- 
cari,  and  others  who  have  been  already  spoken  of)  we 
mean  persons  who  have  followed  ballooning  as  a  business 
or  trade.  Of  these,  perhaps  the  best  known  and  most 
successful  hare  been  Blanchard,  Qamerin,  the  Sadlers, 
Mr  Charles  Qreen,  Mr  Wise,  Mr  Coxwell,  and  the  brothers 


Godard.  Blanchard  made,  it  is  said,  thirty-eiz  sscentH,  his 
'  first  having  taken  place  on  March  2,  178^  His  wife  also 
made  many  ascents;  she  was  killed  on  July  7,  1819. 
Gkmerin  is  said  to  have  ascended  more  than  fifty  times; 
he  introduced  night  ascents  with  fireworks,  dbe.,  the  first  of 
which  took  place  on  Augost  4,  1807.  We  shall  have 
occasion  to  refer  to  him  again  when  we  treat  of  parachutes. 
Mr  James  Sadler  made  abbut  sixty  ascents,  -Uie  first  of 
which  took  place  on  October  12,  1784.  His  two  sons, 
John  and  Windham,  both  followed  m  their  father's  steps; 
the  latter  was  killed  in  1817.  In  the  minds  of  meet 
Englishmen  the  practice  of  ballooning  will,  for  a  long  time,* 
be  associated  witii  the  name  of  Mr  Charles  Qreen,  tl^  moot 
celebrated  of  English  aeronautft,  who,  having  made  his  first 
ascent  on  July  19,  1821,  only  died  in  the  year  1870,  at  a 
very  advanced  age.  He  is  credited  with  526  sscents  by 
Mr  Tumor;  and  from  advertisements,  Ac,  we  see  that  in 
1838  he  had  made  249.  Mr  Qreen  may  be  said  to  have 
reduoed  ballooning  to  routine,  and  he  made  more  ascents 
than  any  other  person  has  ever  accomplished.  He 
accompanied  Mr  Welsh  in  lus  scientifio  ascents,  and  to 
him  is  also  due  the  invention  of  the  guids'rope,  which  he 
used  in  many  of  his  voyages  with  success.  It  merely  con- 
sisted of  a  rope  not  less  than  1000  feet  in  length, 
which  was  attached  to  the  ring  of  the  balloon  (from  which 
the  car  is  suspended^,  and  hung  down  so  that  the  end  of 
it  was  allowed  to  trail  along  the  surface  of  the  ground,  the 
object  being  to  prevent  the  continual  waste  of  gas  and 
ballast  that  takes  place  in  an  ordinary  baUoon  journey,  as 
such  an  expenditure  is  otherwise  always  going  on,  owing  to 
the  cecessity  of  keeping  the  balloon  from  getting  either  too 
high  or  too  low.  If  a  balloon  provided  with  a  guide  rope 
sinks  so  low  that  a  good  deal  of  the  rope  rests  on  the 
earth,  it  is  relieved  of  so  nrach  weight  and  rises  again;  if, 
on  the  contrary,  it  rises  so  high  that  bui  a  little  is  supported 
by  the  earth,  a  greater  weight  is  borne  by  the  balloon,  and 
equilil^um  is  thus  produced.  Mr  Qreen  frequently  used  the 
guide  rope,  and  found  that  its  action  was  satisfactory,  and 
that  it  did  not,  as  might  be  supposed,  become  entangled  in 
trees,  k^  It  was  used  in  the  Nassau  journey,  but  more 
recent  aeronauts  have  dispensed  with  it.  Still,  in  crossing 
the  sea  or  making  a  very  long  journey,  where  the  preser- 
vation of  the  gas  was  of  great  importance,  it  could  not 
fail  to  be  valuable.  Mr  Qreen  had,  in  his  time,  more 
expeiienoe  in  the  management  than  has  fallen  to  the  lot  of 
any  one  else,  and  he  bcought  to  bear  on  the 'subject  a  great 
amount  of  skill  and  practical  knowledge.  There  is  lUso  a 
plain 'matter-of-fact  style  about  lus  accounts  of  his  sscents 
that  contrasts  very  favourably  with  the  writings  of  some 
other  aeronautSb  Mr  CoxweU,  who  has  made  several 
hundred  ascents,  first  ascended  in  1844,  under  the  name  of 
Wella  He  it  was  who,  as  aeronaut,  accompanied  Mr  Qlaisher 
in  moat  of  his  scientifio  ascents,  1862-65.  The  Qodard 
family  have  made  very  many  ascents  in  France,  and  are 
well  known  in  all  countries  in  connection  with  aeronautics. 
It  was  to  two  of  the  Qodards  that  the  management  of  the 
military  balloons  in  the  Italian  campaign  was  entrusted; 
it  was  M.  Jules  Qodard  who  succeeded  in  opening  the  valve 
in  the  dangerous  descent  of  Nsdai's  balloon  in  Hanover  in 
1863,  atad  it  was  Eugene  Qodard  who  constructed  perhaps 
the  lai^gest  Montgolfier  ever  made,  an  account  of  the  ascen- 
sions of  which  has  been  given  above.  M.  Dupuis  Delcourt 
was  also  a  well-known  aeronaut;  he  has  written  on  the  sub- 
ject of  aerostation,  and  his  balloons  were  employed  by  MM. 
Bixia  and  Barral  in  their  sdentiflc  ascents.  In  Americs 
Mr  Wise  is  jpar  exceiUnee  the  aeronaut;  he  has  made 
several  hundred 'ascents,  and  many  of  tllom  are  distin.- 
guished  for  much  skill  and  daring.  He  also  appears 
have  pursued  his  profession  with  more  energy  and  < 
than  has  sny  other  aeronaut  m  recent  times,  and  his  j 
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qf  AeroUatwa  ahowB  him  im)  pOBftess  much  higher  sdeotific 
attainments  than  balloonists  usually  have.  In  fact,  Mr 
^ise  stands  alone  in  this  respect,  as  nearly  all  professional 
iieronaufs  are  destitute  of  scientific  knowledge. 

The  number  of  fatal  accidents  that  have  cccorred  in  the 
history  of  balloons  is  not  veiy  great,  and  nearly  all  haye 
resulted  either  from  the  use  of  the  £re-baIloon,  or  from 
want  of  knowledge,  or  carelessness  cm  the  part  of  the 
asironauts  themselves.  We  have  already  referred  to  the 
accidents  that  closed  the  careers  of  FiUltre  de  Bozier  and 
>  Zambeccari.  On  November  26,  1802,  Signor  Olivaii,  at 
Orleans,  and  on  July  17, 1812,  Herr  Bittorff,  at  Mannheim, 
perished  in  consequence  of  the  aociflental  combustion  of 
their  MontgolJUret.  On  April  7,  1806,  M.  Mosment 
ascended  from  Lille  upon  a  platform,  from  which  he  acci- 
dentally fell  and  was  killed.  On  July  7,  1819,  Madame 
Blanchard  ascended  from  Paris  at  night  with  fireworks 
attached  to  the  car,  a  spark  from  one  of  which  ignited  the 
gas  in  the  balloon,  and  she  was  preoipitated  to  the  ground 
and  killed.  Lieut  Harris  ascended  from  Loudon  on  May 
25,  1824,  but,  through  mismanagement  of  the  valve-line, 
he  allowed  all  the  gas  to  escape  suddenly  from  the  balloon, 
which  descended  with  terrible  velocity.  He  was  killed  by 
the  fall,  but  his  companion,  Miss  Stocks,  escaped  almost 
uninjured.  In  an  ascent  from  Blackburn  on  September  29, 
1824,  by  Mr  Windham  Sadler,  the  balloon,  in  rising,  struck 
against  a  chimney,  and  the  aeronaut  fell  over  the  side  of 
the  car  and  was  killed  On  July  24,  1837,  Mr  Cocking 
descended  from  a  balloon  in  a  parachute,  which  atmck  the 
ground  with  such  violence  that  he  was  killed  on  the  spot 
In  descending  with  a  horse  on  September  8,  1850,  Lieut 
Qale  was  killed;  and  in  1863  Mr  Chambers  was  killed  at 
Nottingham,  his  death  arising  from  suffocation^  by  the  gas 
that  poured  out  at  the  neck  of  the  balloon,  which  was  not 
separated  from  the  car  by  a  sufficient  interval. 

The  number  of  accidents  that  have  occurred  bears  but  a 
very  small  proportion  to  the  number  of  successful  ascents 
that  have  been  made.  MrMonckMason,inhis^«r0fuitf/»ca, 
gives  a  list  of  the  names,  with  the  dates  and  places  of  their 
ascent,  of  all  persons  who,  as  far  as  he  could  find,  had 
'  ascended  previously  to  1838.  His  list  contains  471  names, 
which  are  distributed  among  the  inhabitants  of  the  different 
countries  as  follows: — ^England,  313;  France,  104;  Italy, 
18;  Germany  and  the  German  States,  17;  Turkey,  5; 
Prussia,  3;  Bussia,  2;  Poland,  2;  Hungary,  2,  Denmark, 
1;  Switzerland,  1;  and  the  United  States,  3.  Among 
these  are  the  names  of  49  women,  of  whom  28  are  English, 
17  French,  3  German,  and  1  Italian.  Some  of  the  persons 
had  ascended  a  great  number  of  times;  thus  Mr  Charles 
Green's  ascents  done  amounted  to  more  than  249;  and 
those  of  the  members  of  the  same  family  to  535.  Mr 
Mason  ^culated  that  the  whole  number  of  ascents  esecnted 
by  Englishmen  was  752.  Of  the  471  adventurers  only  nine 
were  lulled,  and  of  these  six  owed  their  fate  to  the  dangers 
attendant  on  the  use  of  the  fire-balloon,  and  one  to  bravaido. 
Hie  great  number  of  our  own  countrymeA  that  appear  in 
the  al)bve  list  is  no  doubt  partially  due  to  the  fact  that  it 
was  compiled  by  an  Englishman,  to  whom  EngUsh  news- 
papers and  other  records  were  more  accessible;  still  there 
is  no  reason  to  doubt  that  a  much  greater  number  of 
Englishmen  have  ascended  than. inhabitants  of  any  other 
country,  as  balloons  as  an  amusement  at  fdtes,  dtc.,  have 
been  more  common  here.  The  number  of  Englishmen  who 
have  ascended  might  now  be  estimated  at  from  1500  to  2000. 

We  can  call  to  mind  but  three  fatal  casualties  that  have 
Aken  place  since  Mr  Mason  compiled  his  list^  vi&,  Mr 
Cooking's  parachute  accident,  Mr  Gale's  death  in  1850, 
and  Mr  Chambers'  death  in  1863. 

We  come  now  to  an  account  of  the  use  to  which  the 
balloon  has  been  applied  for  the  advancement  of  science. 


The  ascents  that  have  been  made  aie  by  Sacharaf,  Biot 
and  Gay-Lussao  in  1B04,  by  Bizio  and  Bairal  in  1850,  by 
Mr  Welsh  in  1852,  by  Mr  Glaisher  in  1862-  66,  and  MM. 
Flammarion  and  De  Fonvielle  in  1867-68.  We  shall  giw 
a  brief  account  of  these  ascents,  because,  as  has  been 
remarked,  with  a  few  exceptions,  ^ey  form  the  only  useful 
purpose  to  which  the  balloon  has  been  applied.  The  gene- 
ral description  of  the  phenomena,  Aa,  met  with  in  a  high 
ascent,  and  the  general  results  found,  are  referred  to  in  the 
account  of  Mr  Glaisher's  experiinents,  as  not  only  are  his 
accounts  more  detailed,  but  the  number  of  ascents  made  by 
him  is  much  in  excess  of  that  of  all  the  others  put  together. 

The  Academy  of  Scienoes  at  St  Petersburg,  entertaining 
the  opinion  that  the  experiments  made  on  mountain-sides 
by  De  Luc,  De  Saussure,  Humboldt,  and  others  must  give 
results  different  from  those  made  in  free  air  at  the  same 
heights,  resolved  in  1803  that  a  balloon  ascent  diould  be 
made  for  the  purpose  of  making  scientificresearches.  Acoord- 
dingly,  on  January  30, 1804,  M  Sacharof,  a  member  of  the 
academy,  ascended,  with  M.  Bobertson  as  aeronaut,  in  a 
balloon  belonging  to  the  latter,  which  was  inflated  with 
hydrogengas.  The  ascent  was  made  at  a  quarter  past  seven, 
and  the  descent  effected  at  a  quarter  to  deven.  No  great 
height  was  reached,  as  the  barometer  never  sank  ImIow 
23in.,  correspondkigtolessthanl^mile.  The  experiments 
were  not  very  ^tematically  made,  and  the  chisl  results 
were  the  filling  and  bringing  down  several  fiasks  of 
air  collected  at  different  Novations,  and  the  supposed 
observation  that  the  magnetic  dip  was  altered.  A  tele- 
scope was  fixed  in  the  bottom  of  the  car  pointing  vertically 
downwuds,  so  that  the  travellers  might  be  able  to  ascer^ 
tain  exactly  the  snot  over  which  they  were  floating  at  any 
moment  M  Sacnarof  found  that,  on  shouting  downwards 
through  his  speaking-trumpet,  the  echo  from  die  earth  was 
quite  distiQCt^  and  at  his  height  was  audible  after  an 
interval  of  about  ten  seconds*  M  Sacharof  s  account  is 
given  in  the  PkUo9ophioai  Magcume  (Tilloch's),  toL  xxi 
pp.  193-200  (1805). 

At  the  commencement  of  1804  Laplaoe  proposed  to  the 
members  of  the  French  Academy  of  Sciences  that  balloons 
should  be  employed  for  the  purpose  of  solving  certain 
physical  proUems,  adding  that,  as  the  government  had 
pliu^d  funds  at  their  disposal  for  the  prosecution  of  use- 
ful experiments,  he  thought  they  mi^t  be  well  ajpplied 
to  this  kind  of  research.  The  proposition  was  suppoited 
by  Chaptal  the  chemist^  who  was  then  minister  of  ihe 
interior,  and  accordingly  the  necessary  arxangements  wete 
speedily  effected,  the  chsige  of  the  eq)eriments  being  givm 
to  MM  Gay-Luasao  and  Biot 

The  principal  object  of  this  ascent  was  to  determine  if 
the  magnetio  force  experienced  any  appredabls  diminutioB 
at  heists  abova  the  earth's  sur&ce,  De  Saussore  having 
found  that  such  was  the  case  upon  the  Col  du  G^ant  On 
August  24^  1804,  MM  Gay-Lussao  and  Biot  (the  former 
eminent  as  a  chemist  and  the  latter  as  a  natural  philo- 
sopher) ascended  from  the  Conservatoire  des  Arts  at  ten 
o'dock  in  the  morning.  Their  magnetio  experiments  were 
incommoded  by  the  rotation  of  the  balloon,  but  they  found 
that»  up  to  the  height  of  13,000  feet^  the  time  of  vibration 
of  a  magnet  was  appreciably  the  same  as  on  tiie  earth's 
surface.  They  found  also  that  the  air  became  drier  as  they 
ascended  The  height  reached  was  about  13,000  feet» 
and  the  temperature  declined  from  63**  Fahr.  to  51*.  The 
descent  was  effected  about  half-past  one^  at  MeriviUe^  18 
leagues  from  Paris. 

In  a  second  experiment,  which  was  made  on  September 
16,  1804,  M  Gay-Lussac  ascended  alone^  The  balloon 
left  the  Conservatoire  des  Arts  at  9.40  A.1L,  and  descended 
at  3.45  P.M.  between  Bouen  and  Dieppe.  The  chief  result 
obtained  was  that  the  magnetic  foroe^  like  gravitation,  did 
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noc  ezperienco  any  aensiLIe  varfalion  at  h«if hts  from 
Uie  Mrth.'s  soiiaoe  which  we  can  attain  to.  Qay-Lnssao 
aim  bioii^  down  air  eoUected  at  the  height  of  nearly 
^S^OOO  feet,  and  on  analysu  it  appeared  that  its  oonstitn- 
tioB  was  the  same  as  that  of  air  collected  at  the  earth's 
■nHaoa,  At  the  time  of  leaying  the  earth  the  thennometer 
stood  at  83''  Fahr.,  and  at  the  h^heet  point  reached  (23,000 
feet)  it  waa  14'*'9  Fahr.  Qay-Lnssao  remarked  that  at 
his  highest  point  there  were  stil]  doads  above  him. 

From  1804  to  1850  there  is  no  record  of  any  scientific 
Ascents  in  boUoons  having  been  undertaken.  In  the  latter 
yesr  MM.  Bizio  and-  Barral  made  two  ascents  for  this  pur- 
pose. Tliey  ascended  from  the  Paris  Observatory  on  June 
29,  1850,  at  10.27  A.H.,  the  balloon  being  inflated  with 
hydrogen  gaa.  The  day  was  a  rough  one,  and  the  ascent 
took  place  suddenly,  without  an^  previous  attempt  having 
been  made  to  test  the  ascensional  force  of  the  balloon. 
When  liberated,  it  rose  with  great  rapidity,  and  becoming 
fally  inflated  it  pressed  upon  the  network,  bulging  out  at 
the  top  and  bottom.  Aa  the  ropes  by  which  Uie  car  was 
suspended  were  too  short,  the  balloon  soon  covered  the 
tiaTellers  like  an  immense  hood.  In  endeavouring  to 
Mcore  the  valve-rope,  a  rent  was  made  in  the  balloon,  and 
the  gss  escaped  so  close  to  the  faces  of  the  voyagers  as 
limoBt  to  suffocate  theuL  Finding  that  they  were  descend- 
ing then  too  rapidly,  they  threw  overboard  everything 
sTukble,  including  their  coats,  and  only  excepting  the 
intramenta.  The  ground  was  reached  at  lOh.  45m.,  near 
Lsgay.     Of  course  no  observations  were  made. 

MM.  Bizio  and  Barral  determined  to  ascend  again  with- 
out delay,  and  accordingly,  on  July  27, 1850,  they  repeated 
the  experiment     The  ascent  was  remarkable  on  account  of 

i  extreme  cold  met  with.  At  about  20,000  feet  the 
peratare  was  liy*  Fahr.,  the  balloon  being  enveloped  in 
clood;  but  on  emerging  from  the  cloud,  at  23,000  feet,  the 
tehpemture  sank  to  -  38''  Fahr.,  no  less  than  53*^  Fahr. 
below  that  experienced  by  Oay-Lussac  at  the  same  eleva- 
tion. The  existence  of  tiiese  very  cold  clouds  served  to 
explain  certain  meteorological  phenomena  that  were  ob- 
Mmd  on  the  earth  both  the  day  before  and  the  day  after 
the  ascent  Some  pigeons  were  taken  up  in  this,  as  in 
most  other  high  ascents,  and  liberated;  they  showed  a  re- 
loctanoe  to  leave  the  car,  and  then  fell  heavily  downwards. 
In  July  1852  the  committee  of  the  Kew  Observatory 
feaolved  to  institute  a  series  of  balloon  ascents,  with  the 
view  of  investigating  such  meteorological  and  physical 
phenomena  as  require  the  presence  of  an  observer  at  a 
great  height  in  the  atmosphere.  Mr  Welsh,  of  tho  Eew 
Obserratory,  was  the  observer,  and  Mr  Green's  great  Nassau 
balloon  was  employed,  Mr  Qreen  himself  being  fiie  aeronaut 
Four  ascents  were  xnade  in  1852,  viz.,  on  August  17, 
Angnst  26,  October  31,  and  November  10,  when  the 
nspective  heights  of  19,510,  19,100,  12,640,  and  22,930 
feet  were  attained.  A  siphon  barometer,  dry  and  wet 
bdb  thermometers,  aspirated  and  free,  and  a  Begnaulf s 
hygrometer  were  taken  up.  Some  air  collected  at  a  con- 
Buierable  height  was  found  on  analysis  not  to  differ  appre- 
ciably in  its  composition  from  air  collected  near  the  ground. 
The  original  observations  are  printed  in  extetuo  in  the  Philo- 
tophieal  TranMctioni  for  1853,  pp.  311-346.  The  lowest 
temperatures  met  with  in  the  four  ascents  were  respectively 
8*-7  Fahr.  (19,380  feet);  iri  Fahr.  (18,370);  16'*-4 
Fahr.  (12,640);  - 10*-5  Fahr.  (22.370);  the  decline  of  tem- 
peraure  being  very  regular. 

At  the  meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science  held  at  Aberdeen  in  1859,  a  com- 
nuttee  was  appointed  for  the  purpose  of  making  obewvationB 
in  the  higher  strata  of  the  atmosphere  by  means  of  the 
balloon.  For  the  first  two  years  nothing  was  effected, 
«>wing  to  the  want  both  of  an  observer  and  of  a  suitable 


balloon.  In  1861,  at  Manchester,  tho  committee  m»  reap, 
pointed,  and  it  then  consisted  of  Colonel  Sykes  (chairman;, 
Mr  Airy,  Sir  David  Brewster,  Mr  Fairbaim,  Admiral  Fitzroy, 
Mr  Qassiot,  Mr  James  Glaisher,  Sir  J.  Herschel,  Dr  Leo, 
Dr  liloyd,  Dr  W.  A  Miller,  Dr  Robinson,  and  Dr  TyndalL 
Some  unsuccessful  experiments  were  made  with  a  balloon  of 
Mr  Green's,  and  also  with  one  hired  from  the  proprietors  of 
Cremome  Gardens,  which  turned  out  to  be  in  a  hopelessly 
leaky  condition;  the  trained  observers  also,  on  whom  tho 
committee  ha4  relied,  failed  to  perform  their  duties.  In 
this  state  of  affairs,  Mr  Coxwell,  an  aeronaut  who  had 
made  a  good  many  ascents,  was  communicated  with^  and 
he  agreed  to  construct  a  new  balloon^  of  90.000  cubic 
feet  capacity,  on  the  condition  that  the  committee  would 
undertako  to  use  it,  and  pay  £25  for  each  high  ascent 
made  especially  for  the  committee,  the  latter  defraying  also 
the  COM  of  gas,  dbc,  so  thftt  the  expenso  of  each  high  ascent 
amounted  to  ne&rly  j^O^  An  observer  being  still  wanted, 
Mr  Glaisher,  a  member  of  the  committee,  o£fered  himself  to 
taka  the  observations,  and  accordingly  the  first  aSoent  was 
made  on  July  17, 1862,  from  the  gaa-works  at  Wolverhamp- 
ton, this  town  being  chosen  on  account  of  its  central  position 
in  the  country.  Altogether,  Mr  Glaisher  ma<Ze  twenty-eight 
ascents,  the  last  having  taken  place  on  May  26,  1866.  Of 
these  only  seven  were  specially  high  ascents,  although  six 
others  were  undertaken  for  the  objects  of  the  committee 
alone.  On  the  other  occasions  Mr  Glaisher  availed  himself 
of  public  ascents  from  the  Crystal  Palace  and  other  places 
of  entertainment,  merely  taking  his  place  like  the  other 
passengers.  In  the  last  six  ascents  another  aeronaut,  Mr 
Orton,  and  a  smaller  balloon,  were  employed.  The  dates, 
places  of  ascent,  and  greatest  heights  (in  feet)  attained  in 
the  twenty-eight  ascents  were — 1862:  July  17,  Wolver- 
hampton, 26,177;  July  SO,  Crystal  Palace,  6937;  August 
18,  Wolverhampton,  23,377;  August  20,  Crystal  Palace, 
5900;  August  21,  Hendon,  14,355;  September  1,  Crystal 
Palace,  4190;  September  5,  Wolverhampton,  37,000; 
September  8,  Crystal  Palace,  5428.  1863:  March  31, 
Crystal  Palace,  22,884;  April  18,  Crystal  Pakce,  24,163; 
June  26,  Wolverton,  23,200;  July  11,  Crystal  Palace, 
6623;  July  21,  Crystal  Palace,  3298;  August  31,  New- 
eastle-upon-^^e,  8033;  September  29,  Wolverhampton, 
16,590;  October  9,  Crystal  Palace,  7310.    1864:  January 

12,  Woolwich,  11,897;  April  6,  Woolwich,  11,075;  June 

13,  Crystal  Pdace,  3543;  June  20,  Derby,  4280;  June 
27,  Crystal  P&lace,  4898;  August  29,  Crystal  Palace, 
14,581;  December  1,  Wodwidi,  5431;  December  SO, 
Woolwich,  3735.  1865:  February  27,  Woolwich,  4865; 
October  2,  Woolwich,  1949;  December  2,  Woolwich, 
462a  1866:  May  26»  Windsor,  6325.  Of  these,  all  tlie 
ascents  from  Wolverhampton  (four  in  number)  and  from 
Woolwich  (seven  in  number^  were  undertaken  wholly  for 
the  conmiittee,  and  Mr  Glaisner  was  merely  accompanied 
by  the  aeronaut,  whose  business  it  was  to  manage  th( 
balloon.  The  expense  of  the  special  high  ascents  (about 
£50  for  each,  as  stated  above)  rendered  it  desirable,  when 
possible,  to  take  advantage  of  the  desire  felt  by  many  to 
accompany  Mr  Glaisher  in  his  journey,  and  admit  one  or 
two  other  travellers;  and  of  this  kind  were  one  or  two  of 
the  ascents  from  the  Crystal  P&lace,  though  the  majority, 
in  which  the  elevation  attained  frequently  fell  short  of  a 
mile,  were  the  ordinary  public  ascents  advertised  before- 
hand. It  is  not  possible  here  to  give  any  complete  account 
of  the  results  obtained,  and  it  would  be  superfluous,  as  the 
observations,  both  as  made  and  after  reduction,  are  printed 
in  the  Briiith  Auociatioii.RepwU,  1862-66.  It  will  be 
enough,  after  explaining  the  objects  of  the  experiments, 
kCf  to  describe  briefly  one  or  two  of  the  most  remarkable 
ascents,  and  then  state  the  kind  of  oonduaionB  that  follow 

1  fiom  them  aa  a  whole. 
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TbB  pmtiAty  ot>Je^  W^  to  determine  the  temperature  of 
tbe  air,  and  its  hygrometrical  state  at  different  elevations 
to  as  great  t  height  as  conld  be  reached ;  and  the  secondary- 
objects  w6re»*-(l)  to  determine  the  temperature  of  the  dew- 
point  by  Daniell's  and  Regnaolt's  hygrometers,  as  well  as 
by  the  dnr  and  wet  bulb  thermometers,  and  to  compare  the 
results;  (2)  to  compare  the  readings  of  an  aneroid  baro- 
meter with  those  of  a  mercurial  barometer  up  to  the  height 
of  5  miles;  (3)  to  determine  the  electrical  state  of  the  air, 
(4)  the  oxygenic  condition  of  the  atmosphere,  and  (5)  the 
time  of  vibration  of  a  magnet;  (6)  to  collect  air  at  different 
elevations;  (7)  to  note  the  height  and  kind  of  douds,  their 
density  and  thickness;  (8)  to  determine  the  rate  and  diree- 
tion  oi  different  currents  in  the  atmosphere;  and  (9)  to 
make  observations  on  sound. 

The  instruments  used  were  mercurial  and  aneroid  baro- 
meters, dry  and  wet  bulb  thermometers,  Daniell's  dew- 
point  hygrometer,  Kegnaulfs  condensing  hygrometer, 
tnftTimiim  and  minimum  thermometers,  a  magnet  for  hori- 
zontal vibration,  hermetically  sealed  glass  tubes  exhausted 
of  air,  and  an  electrometer.  In  one  or  two  of  the  ascents 
a  camera  was  taken  up. 

One  end  of  the  car  was  occupied  by  the  aeronaut;  near 
the  other,  in  front  of  Mr  Qlaisher,  was  placed  a  board  or 
table,  the  extremities  of  which  rested  on  the  sides  of  the 
car;  iq>on  this  board  was  placed  suitable  framework  to 
cany  the  several  thermometers,  hygrometers,  magnet, 
aneroid  barometer,  &c:  a  perforation  through  it  admitted 
the  lower  branch  of  the  mercurial  barometer  io  descend 
below,  leaving  the  upper  branch  at  a  convenient  height  for 
observing.  A  watch  was  placed  directly  opposite  to  Mr 
Qlaisher,  the  central  space  being  occupied  by  Ids  note- 
book. The  aspirator  (for  Begnault's  hygrometer)  was 
fixed  underneath  the  centre  of  the  board,  so  as  to  be  con- 
veniently workable  by  either  feet  or  hands.  Holes  were 
cut  in  the  board  to  admit  the  passage  of  the  flexible  tubes 
required  for  Regnault's  hygrometer  and  the  diy  and  wet 
bulb  thermometers. 

The  first  ascent  was  made,  as  has  been  stated,  from 
Wolverhampton  on  July  17,  1862>  and  the  journey  was 
merarkable  on  account  of  a  warm  current  that  was  met 
with  at  a  great  elevation.  The  weather,  previous  to  the 
ascent,  had  been  bad  for  a  long  time,  and  it  had  been 
delayed  in  oonsequence.  The  wind  was  still  bbwing  from 
the  west,  and  considerable  diffksulty  was  experienced  in 
the  preliminary  arrangements,  so  that  no  instrument  was 
fixed  before  starting.  The  balloon  left  at  9.43  A.K.,  and  a 
height  of  3800  feet  was  reached  before  an  observation 
could  be  taken.  At  4000  feet  douds  were  entered,  and 
left  at  8000  feet  The  temperature  of  the  air  at  starting  was 
69^  Fahr.,  at  4000  feet  it  was  46^  and  it  descended  to  26"* 
at  10,000  feet,  from  which  height  to  that  of  13,000  feet 
there  was  no  diminution.  While  passing  through  this 
space  Mr  Qlaisher  put  on  additional  dothing,  feeling 
certain  that  a  temperature  bdow  zero  would  be  attainecl 
before  the  height  of  5  miles  was  reached;  but  at  the 
devation  of  15,500  feet  the  temperature  was  31%  and  at 
each  successive  reading,  up  to  19,500,  it  increated,  and 
was  there  42^  The  temperature  then  decreased  rapidly, 
and  was  16*"  at  26,000  feet  On  descending  it  increased 
regukrly  to  37''-8  at  10,000  feet  A  vexy  rough  descent, 
in  which  nearly  £50  worth  of  instruments  were  broken, 
was  effected  near  Oakham,  in  Rutlandshire,  Mr  Coxwell 
having  judged  it  prudent  to  descend  on  account  of  the 
proximity,  as  he  supposed,  of  the  WasL  In  coming  down, 
a  doud  was  entered  at  an  devation  of  12,400  feet,  and 
proved  to  be  more  than  8000  feet  in  thidmess.  The  rise  of 
temperatuie  met  with  in  this  ascent  was  most  remaikaUe. 

llie  weather  on  the  day  (Aug.  18, 1862)  of  the  third  as- 
cent was  (avottiable^  and  there  was  but  Uttle  wind.     All  the 


instruments  were  fixed  before  leaving  the  earth.  A  height 
of  more  than  4  miles  was  attained,  and  the  balloon  remaioed 
in  the  air  about  two  hours.  When  at  its  highest  pout 
there  were  no  douds  between  the  balloon  and  the  earth, 
and  the  streets  of  Birmingham  were  distinctly  visible. 
The  descent  was  effected  at  Solihull,  7  miles  from  Bir- 
mingham. On  the  earth  the  temperature  of  the  air  was 
67'''8,and  that  of  the  dew-point  54*''6;  and  they  steadily 
decreased  to  39'''5  and  22°'2  respectively  at  11,500  feet 
The  balloon  was  then  made  to  descend  to  the  height  of 
about  3000  feet,  when  both  increased  to  56''-0  and  47°'5 
respectivdy.  On  throwing  out  ballast  the  balloon  rose 
again,  and  the  temi^erature  declined  pretty  steadily  to 
24''*0,  and  that  of  the  dew-point  to-  lO'^'O,  at  the  height 
of  23,000  feet  During  this  ascent  Mr  QlaiBher's  hands 
became  quite  blue,  and  he  experienced  a  qualmish  sensar 
tion  in  the  brain  and  stomach,  resembling  the  approadi  d 
sea-sickness;  but  no  further  inconvenience,  b^des  such 
as  resulted  from  the  cold  and  the  difficulty  of  breathing, 
was  experienced.  This  feeling  of  sickness  never  occurred 
again  to  Mr  Qlaisher  in  any  subsequent  ascent 

The  ascent  from  the  Ciystal  Palace  on  August  20, 1862, 
was  merdy  an  ordinary  one  for  the  public  amusement,  in 
which  Mr  Qhusher  took  a  place  in  the  car.  In  these  low 
ascents  from  places  of  entertainment,  in  which  other  per- 
sons also  were  passengers,  the  large  board  stretching  right 
across  the  car  could  not  be  used.  A  smaller  fruae 
was  therefore  made,  which  could  be  screwed  on  to  the 
edge  of  the  car,  to  cany  the  watch,  siphon  barometer, 
aneroid  barometer,  dry  and  wet  bulb  thermometers,  grid- 
iron thermometer,^  and  Daniell's  and  Kegnault's  hygro- 
meters, which  comprised  all  the  instruments  usually  tai^en 
up  in  these  low  ascents.  In  the  first  low  ascent,  July  30, 
this  framework  was  fixed  inside  the  car;  but  as  it  seemed 
possible  that  the  warmth  proceeding  from  the  voyagers 
might  influence  the  readings  of  the  instruments,  it  was 
alwa3rs  afterwards  fixed  outside,  and  projected  b^ond  the 
car,  so  that  all  the.  instruments  were  fredy  exposed  to  the 
surrounding  air.  The  ascent  on  August  20  was  a  low  one, 
and  presented  no  remarkable  feature  except  that  the  balloon 
was  nearly  becalmed  over  London.  The  earth  was  left  ar 
6.26  P.M.,  and  the  air  was  so  quiet  that  at  the  height 
of  three-quarters  of  a  mile  the  balloon  was  still  over  the 
Ciystal  Palace.  At  7h.  47m.  it  was  over  London;  and 
moving  so  dowly  that  it  was  thought  desirable  to  ascend 
above  the  douds  in  hopes  of  meeting  with  a  more  rapid 
current  of  air.  At  8h.  5m.  the  voyagers  were  above  the 
douds,  and  it  became  quite  light  again,  darkness  having 
come  on  whilst  hovering  over  London,  at  which  time  the 
gradual  illumination  by  the  lights  in  the  streets  formed 
a  most  wonderful  sight,  and  one  never  to  be  forgotten. 
The  roar,  or  rather  loud  hum,  proceeding  from  the  great 
dty  was  also  most  remarkable.  After  having  been  above 
the  douds  some  time,  the  lowing  of  cattle  and*  other  agri- 
cultural sounds  were  heard.  Accordingly,  the  valve-line 
was  pulled,  and  the  balloon  descended  bdow  the  clouds, 
when  the  light  of  London  was  seen  in  the  distance  as  a  misty 
glare.  The  darkness  increased  as  the  balloon  descended  veiy 
sbwly,  and  it  at  length  touched  the  ground  so  gently  in  the 
middle  of  a  fidd  at  Mill  Hill,  near  Hendon,  that  those  in  the 
car  were  scarcdy  aware  of  the  contact  There  were  twdve 
voyagers  altpgeUier,  and  when  with  some  trouble  suffident 
countTmen  were  collected  to  take  their  places  and  enable 


^  TUa  was  a  thennosMter  with  « Iralb  duped  likt  a  gridiron,  so  w 
to  Imf  a  Twy  great  anrdftce  ezpoeed  to  the  air.  It  waa  thooght  that 
tha  ordinary  paa^aJiad  Imlb  wonld  not  permit  of  Um  thennameter  beixtg 
nlBdently  delicate  to  register  the  rapid  dumgea  of  tampemtare  due 
to  tha'^flk  motion  of  the  balloan,  aa  it  zeqairea  aome  little  time  for 
ioeh  a  thamnmatw  t(»  talu  np  the  tunpantaie  of  the  •uiouKbne 
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Ibem  to  !*▼«  the  car,  it  wu  reMlved  to  anchor  the  balloon 
for  the  ni^  and  to  make  an  ascent  in  the  early  morning 
Acooidingly,  at  4.30  A.H.,  on  Angnst  21,  the  earth  wiu 
left,  there  beinf  altogether  five  petaons  in  the  car.  It  waa 
a  dnO,  wann,  dondj  morning,  with  the  eky  orercaat  In 
about  an  hoar  the  height  of  3  milea  was  attained,  and 
the  tempoatare  had  fallen  to  2,^,  having  been  68*"  on  the 
caith  before  leaving.  The  aspcKst  of  the  doads  nnder  f or- 
nation  before  and  dnring  the  rising  of  the  snn  was  mar- 
TeUoos  in  the  extreme,  and  bai&ed  description.  There 
-vve  seen  ahining  mnnwes  of  cloud  in  monntain  <*>Miinf^ 
nnng  peipendici^ly  from  the  plain,  with  summits  of 
^zzling  whiteness,  forming  vast  ravinee,  down  which  the 
DsDoon  speared  to  glide,  or  pass  throng^  their  sides,  into 
oUur  valleja,  nntil,  as  the  balloon  roee  far  above,  all 
appeared  a  mighty  sea  of  white  dond.  The  descent  was 
efieeted  about  a  qnarter  past  seven,  and  the  transition  from 
the  msjgnificent  scene  above  the  doads  to  tbe  agly  prospect 
of  the  dreary  earth  as  seen  early  on  a  dnll  morning,  with 
g  nnifonn  leaden  sky,  was  most  depressing.  -  The  place  of 
deicent  was  near  Biggleswade. 

The  most  noteworthy  fact  in  connection  with  the  ascent, 
September  I,  1862,  was,  that  from  the  balloon  the  doads 
were  observed  to  be  forming  bdow,  and  seen  to  be  follow- 
ing the  whole  oooree  of  the  Thaines  from  the  Nore  to 
Bichmond.  The  doads  were  above  the  river  following  dl 
its  windings,  and  extending  neither  to  the  right  nor  to  the 
^  It  was  about  the  time  of  high  water  at  London 
Bridge,  and  the  phenomenon  was  no  doubt  eolmeeted 
mth  the'warm  water  from  the  sea. 

As  in  the  ascent,  September  6,  1862,  the  greatest 
hd^  ever  reached  was  attained,  it  is  desirable  to  give 
the  aeeount  of  it  in  some  detail,  and  in  Mr  Glaisher's  own 
words.  It  is  only  neceesaiy  to  premise  that  it  was  intended 
on  thju  occasion  to  ascend  as  high  as  possible.  Tlie  fol- 
Mog  is  an  extract  from  Mr  Qlaisher's  account  (BriHih 
Amdaaiom  Report^  1862,  pp.  383-385)}— 

TUi  aMwnt  had  been  dehiyed  owing  to  the  imikToimble  etate  of 
0*  veatker.  The  balloon  left  at  Ih.  Sm.  r.x.  The  temperature 
of  the  lir  iris  59*,  and  the  dew-point  50*.  At  the  hei^t  of  1 
Bile  it  was  il*.  dew-point  88* ;  an<t  shortly  afterwardl  we  enteied 
tdoud  of  about  1100  feet  in  thickneae,  in  which  the  temperatore 
of  tlie  air  fell  to  88i*,  the  dew-pout  beii^  the  same,  thus  indieating 
that  the  air  was  heie  aatnratea  with  ihoistore.  On  emerging  from 
tlM  dood  at  Ih.  17m.  we  came  upon  a  flood  of  strong  sonlight, 
with  a  beantiinl  blue  skj.  without  a  dond  above  us.  and  a  magni- 
ioent  sea  of  cloud  below,  its  sorface  being  varied  with  endleaa  hula, 
hiDoclcs,  mountain  chains,  and  many  snow-white  mnssiia  rising  from 
it  I  here  tried  to  take  a  view  with  the  cemera ;  but  we  were  riaiag 
vith  too  great  rapidity,  and  goin^  round  and  roimd  too  quickly,  to 
eaaUe  me  to  do  so.  Ilie  flood'of  light,  however,  waa  so  great  that 
dl  I  ahoold  haye  needed  wonld  hare  been  a  momentary  eaqxMure, 
«  Dr  Hill  Iritis  had  kindly  fomJahed  me  with  extremely  aenaitiTe 
diy  platea  for  the  pnrpoee.  We  rsaohed  2  milea  in  height  at  Ih. 
UiD.  Ther  temperatare  had  lidlea  to  the  freesing-poin^  and  the 
^•point  to  20  .  We  were  8  milea  hi^  at  Ih.  2$m.,  with  a  tem- 
perature of  18*,  and  dew-point  18*.  At  Ih.  80m.  we  had  reached  i 
Biilea,  and  the  temperatare  waa  8*.  and  dew-point- 15*;  in  ten 
aimxtca  more  we  had  reached  the  iifth  mfle,  and  the  tempentnre 
had  peoed  below  nro,  and  then  read-  S*,  and  at  thia  point  no 
dnr  waa  obaenred  on  Kegnaolf  a  hygrometer  when  cooled  down  to 
-80*;  but  a  dew-point  obtained  from  the  readings  of  dry  and  wet 
m>  80*.    Up  to  thia  time  I  had  taken  obeenratione  with  comfort 

had  experienced  no  difflcnlty  in  breathing;  whilst  Mr  CozwelL  in 
eoBsmeuce  of  the  neceanry  exertions  he  had  to  uiaks,  bed  breathed 
with  diffieolty  for  some  time.  At  Ih.  51m.  the  barometer  reading 
was  11*05  iadiea,  but  this  requires  a  subtractiye  correction  of  0-26 
hieh,  as  found  br  comparison  with  Lord  Wrottedey's  standard 
iMioiaeter  jnst  berare  starting.  I  afterwards  read  the  dry  thermo- 
mster  aa-5*;  this  mnst  hsTs  been  about  Ih.  5Sm.  or  later;  I  conld 
not  aea  the  column  of  maronry  in  the  wet  bulb  thermometar;  nor 
afterwarda  the  hands  of  the  watch,  nor  the  flne  divisiona  on  any 
inetrament.  I  aaked  Mr  Ooxwell  to  help  me  to  read  the  instru- 
ittents;  as  I  experienced  a  difficulty  in  seeing.  In  coosequenceL 
howerv.of  the  rotatory  motion  of  the  balloon,  which  had  continued 
withoot  eeaafaig  aiaee  ^  earth  had  been  left,  the  TalT»*line  had 
twisted,  aod  he  had  to  Isave  the  oar  sad  mooat  into  As 


197 


K 


ring  abore  to  adjuat  it  At  thia  time  I  looked  at  the  U.v«»r 
uidfoond  it  to  be  10  iachea.  stiU  deoreaalng  fiut ;  ita  true  xeadina 
therefore  waa  91  lnchea,iniplying  a  helj^trfJO,  000  feet  flhorUv 
aftenrarda  I  kid  my  arm  upon  the  tabl^  poaeeeeed  of  ita  ftdl  Tteiur. 
and  ou  being  deeirona  of  naing  it,  I  fonnd  it  powerlea»~tt  most 
have  loet  ita  power  momentarily.  I  tried  to  move  the  other  arm. 
and  fmmd  it  powerleaa  alao.  I  then  tried  to  ahake  mvaelt  and 
sncoeeded  in  shaking  my  body.  I  seemed  to  have  no  iimba.  1 
then  looked  at  the  baromater,  and  whilit  doing  ao  my  head  fell  on 
my  left  shoulder.  I  struggled  and  shook  my  body  sgain,  but  could 
not  more  mr  «rme.  I  got  mr  head  upright,  but  for  an  instant 
only,  when  it  fell  on  my  nsht  ehoulder,  and  then  I  fell  baokwaida. 
mr  back  reeting  a^pinat  the  aide  of  the  car,  and  my  head  on  ita 
edge ;  in  thia  poaition  my  eyee  were  directed  towarda  Mr  Coxwell 
in  the  ring.  When  I  ahook  my  body  I  aeemed  to  have  fUl  power 
OTerthe  muaoleeof  theback,  and  conaiderable  power  om  thoee  of 
the  neck,  but  none  over  either  my  anna  or  my  lagi  •  in  fkot,  I 
aeemed  to  haye  none.  Aa  in  the  caae  of  the  arm%  aU  muaoukr 
TOwer  waa  loet  in  an  inataat  f^m  my  back  and  neck.  I  dimly  aaw 
Mr  CoxweU  in  the  ring,  and  endeavoured  to  speak,  but  conld  not: 
when  in  an  instant  intenas  black  darkneea  came :  the  optie  nerve 
finally  loet  power  auddenly.  I  waa  still  conscious,  with  ss  sotive  a 
braiu  ae  at  the  preeent  moment  whilst  writing  tliis.  I  thought  I 
had  been  aeized  with  asphyxia,  and  that  I  should  experience  no 
inoee,  aa  death  wonld  come  nnleaa  we  apeedUy  deeoended :  other 
thoughts  were  actively  entering  my  mind,  when  I  enddenly  became 
uneonaciouB  ae  on  going  to  aleeu.  I  cannot  tell  anytiking  of  the 
aenae  of  hearing;  the  uerfect  atillneaa  and  alienee  of  the  regiona  0 
milee  from  the  earth  (and  at  thia  time  we  were  between  8  and  7 
milea  high)  is  such  that  no  aound  reaehea  the  ear. 

My  kat  obaervetioa  waa  made  at  Ih.  54m.  at  20,000  feet  I 
suppose  two  or  thrse  minutee  ftilly  were  occupied  between  my  eyes 
becoming  insensible  to  seeing  flne  diviiions  and  Ih.  54m.,  and  then 
that  two  or  three  minutee  mors  pessed  till  I  was  insensible ;  there- 
fore I  think  this  took  place  at  about  Ih.  58m.  or  Ih.  57m.  Whilal 
powerleaa  I  heard  the  worde  'temperature'  and  * obaervation,'  and 
I  knew  M'^ "  ... 


speak,  or  move.  I  heard  him  axain  aay,  *  Do  try— now  do.'  Then 
laaw  the  instruments  dimly,  then  Mr  Coxwell,  and  very  shortly 
saw  clearly.  I  roee  in  my  aeat  and  looked  round,  ea  though  wak- 
ing from  sleep,  though  not  rafkvahed  tj  sleeps  and  said  to  Mr 
Coxwell,  *I  have  been  insensible.'  Hssaid,  *Touhave ;  aadltoa 
very  nearly.'  I  then  drew  ujp  my  lege,  which  had  been  extended 
beforo  me,  and  took  a  pencil  in  my  hand  to  begin  obaervations. 
Mr  Coxwell  told  me  thst  hs  had  loet  the  use  of  hii  hands,  which 
wero  black,  and  I  poured  brandy  over  them. 

*'  I  resumed  m^  observatlona  at  8h.  7m.,  reoordiag  the  barometer 
reading  at  11  '58  mohea  and  temjperaturo  -  2*.  I  auppoae  that  three 
or  four  minutee  wen  occuplea  ftom  the  time  of  my  hearing  the 
worde  ' temperatun '  and  '  ooservation'  till  I  began  to  obeerve.  If 
eo,  then  returning  consdousneas  came  at  2h.  £n.,  and  thii  gives 
aevea  minutee  for  total  insensibility.  I  found  l^e  water  in  the 
>1  aapplying  the  wet  bulb  thermometer,  which  I  had  hj  f^ 
[t  distuTDancee  kept  ttom  f^eesing^  wea  one  solid  maas  of  ' 

been  on  th*  ground  i 


quent  distiirbancea  kept  txom  freesinA  wea  one  solid  maas  of  ice ; 
and  it  did  not  all  melt  until  altar  we  had  I 


"  Mr  Coxwell  tdd  me  that  wUlat  in  the  rinc  he  felt  it  pisran^ 
cold ;  that  hoar-froat  was  all  round  the  neck  of  the  balloon ;  on  at- 
temptina  to  leave  the  ring  he  found  Ida  handa  fh»en,  and  he  had 
to  place  nil  arma  on  the  ruig  and  drop  down  ;  that  he  thougjht  for 
a  mooMut  I  had  lain  back  to  reat  myaelf ;  that  he  spoke  to  me 
without  elidting  a  reply ;  that  he  then  notioed  my  lege  projeoted 
and  my  aima  hung  oown  by  my  aide ;  that  my  countenance  was 
serene  and  pUdd,  without  the  eaiueetneaa  and  anxiety  he  had 
notioed  beforo  going  into  the  rin|L  and  then  it  struck  him  I  waa 
inaenalble.  He  wiatied  to  approach  me,  but  could  not,  and  he  fell 
ideenaibjlity  eoming  over  himaelf ;  that  he  became  eajdoua  to  open 
the  Talvs^  but  in  consequence  of  his  hiving  loet  the  uee  of  his 
hands  hs  could  not,  and  ultimately  did  eo  by  aeixing  the  cord  with 
Ida  teeth,  and  dipping  hia  head  two  or  three  timea,  untO  the  balloon 
took  a  decided  turn  downwards. 

"Ko  inconvenience  followed  this  insensibility,  sad  when  we 
dropped  it  was  in  a  country  when  no  conveyance  of  anr  kind  oonU 
be  obtained,  eo  that  I  had  to  walk  between  7  and  8  milea. 

*'  The  deeceut  waa  at  flxat  very  rapid ;  we  peaeed  downwards  f 
mOce  in  nine  minutee ;  the  balloon's  career  was  then  cheekedjsnd 
it  finally  deeoended  in  the  centre  of  a  laige  grass  field  at  Cold  w  ee> 
ton,  74  milea  from  Ludlow. 

'*  In  thia  ascent  six  pigeons  wero  taken  up.  One  was  thrown  out 
St  the  hei^t  of  8  milea,  when  it  extended  ita  wings  snd  dropped 
ss  a  piece  of  paper ;  a  aeoond,  at  4  milea,  flew  vi^poronaly  round  and 
round,  apparently  taking  a  dip  ^eaoh  time ;  a  third  was  thrown  out 
between  4  snd  5  mUee,  snd  it  fell  downwards  ss  a  atone ;  a  fourth 
was  thrown  out  at  4  milea  on  deacending ;  it  flew  in  a  eirole,  and 
shofti^  aU^tcd  en  the  top  of  the  baUoon,    The  twu  ranaining 
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IgtPTM  wnn  brought  doTm  to  the  ground.  One  wm  found  to  be 
[euL  and  the  other,  a  carrier,  was  still  living;  but  would  not  leave 
the  h%Dd  when  I  attempted  to  throw  it  off,  till,  after  a  quarter  of 
an  hosr.  it  began  to  peck  a  piece  of  ribbon  which  encircled  its  neck, 
and  w»8  then  jerked  off  the  finger,  and  flew  with  some  Tisonr  to- 
wards Wolverhamuton.  One  of  the  pigeons  returned  to  Wolrer* 
faampton  on  Sonday,  the  7th,  and  tnis  is  the  only  one  that  has 
been  heard  of.** 

Mr  QhuBher  found  from  his  ohrorvation-book  tJiat  the 
last  observation  was  made  at  29,000  feet,  and  that  at  this 
time  the  balloon  was  ascending  at  the  rate  of  1000  feet  per 
minute;  and  that  when  he  resumed  his  observations,  it  was 
descending  at  the  rate  of  2000  feet  per  minute,  the  interval 
being  thirteen  minutes.  This  gives  36,000  or  37,000  feet 
for  &  greatest  height  attained.  Two  other  series  of  con- 
siderations led  to  the  latter  height,  and  there  can  be  no 
doubt  that  the  altitude  of  37,000  feet,  or  7  miles,  was 
attained  on  this  occasion. 

In  the  ascent,  April  18,  1363,  24,000  feet  of  elevation 
was  reached.  It  was  remarkable  for  the  rapidity  of  the  de- 
scent At  2h.  44m.,  the  balloon  being  then  at  a  hei^^t  of 
10,000  feet,  Mr  Coxwell  suddenly  ca-ght  sight  of  Beachy 
Head,  and  Mr  Qlaisher,  looking  over  the  edge  of  the  car, 
saw  the  sea,  apparently  immediately  undemea^  There  was 
no  time  to  be  lost,  and  Mr  Coxwell  hung  on  to  the  valve- 
line,  telling  Mr  Qlaisher  to  leave  his  instruments  and  do 
the  same.  The  earth  was  reached  at  21l  48m.,  the  two 
miles  of  descent  having  been  effected  in  four  minutes.  The 
balloon  struck  the  ground  near  Newhaven  with  a  terrible 
crash,  but,  from  the  free  use  of  the  valve-line,  it  was  so 
crippled  that  it  did  not  move  afterwards.  All  the  instru- 
ments, of  the  value  of  more  than  £25,  indtudine  some  that 
were  unreplaceable,  were  broken,  and  Mr  Glaisher  was 
hurt.  In  the  descent,  after  the  first  high  ascent  on  July 
17, 1862,  the  earth  was  struck  with  so  much  violence  that 
most  of  the  instruments  were  broken,  and  >Mr  Qbisher 
fwho  was  closed  in  by  his  observing-board)  was  a  good 
deal  hurt  then.  In  subsequent  ascents,  therefore,  boxes 
were  used  filled  with  small  mattresses,  in  which  the  instru- 
ments could  be  huniedly  placed,  and  the  board  was  so 
arranged  that  it  could  be  turned  over  and  hung  outside 
the  car.  These  improvements  had  the  effect  of  diminish- 
ing the  danger  to  himself  and  the  chance  of  breakage  of 
the  instruments,  but  in  the  Newhaven  descent  there  was 
not  suflScient  time  to  put  them  in  practice. 

The  drcumstanoes  met  with  in  the  ascent,  June  26, 
1863,  were  so  remarkable  that  a  short  account  cannot  be 
omitted.  The  morning  was  at  first  very  bright  and  fine, 
but  between  11  and  12  o'clock  a  change  took  place;  the  sky 
became  covered  with  clouds,  and  the  wind  rose  and  blew 
strongly,  so  that  great  difficulty  was  experienced  in  com- 
pleting the  inflation.  At  Ih.  3m.  the  balloon  left;  in  four 
minutes,  at  4000  feet  high,  cloud  was  entered.  Mr  Qlaisher 
expected  soon  to  break  trough  it,  and  enter  into  bright 
sunshine  as  usual,  but  nothing  of  tiie  sort  took  place,  as, 
on  emergence,  clouds  were  seen  both  above  and  below. 
At  9000  feet  the  sighing  and  moaning  of  the  wind  were 
heard,  and  Mr  Qlaisher  satisfied  hiinseS  tha£  this  was  due, 
not  to  the  cordage  of  the  balloon,  but  to  opposing  currents. 
At  this  time  the  sun  was  seen  faintly,  but  instead  of  its 
brilliance  increasing,  although  the  balloon  was  then  two 
miles  high,  a  fog  was  entered,  and  the  sight  of  the  sun  lost 
The  balloon  next  passed  through  a  dry  fog,  which  was  left 
at  12,000  feet,  and  after  the  sun  had  been  seen  faintly  for 
a  little  time,  a  wetting  fog  was  entered. 


'  At  16,000  feet,*'  Mr  Glaisher 


'wa  were  still  in  fog; 


hot  it  wu  not  so  wetting.  At  16,000  feet  we  entered  a  dry  fog ; 
at  17,000  feet  saw  faint  gleams  of  the  sun,  and  heard  a  tiam. 
Wo  were  now  aboift  8  miles  high ;  at  this  time  wa  were  not  in 
elood,  but  cloads  were  below  us ;  oitivn  were  on  oor  level  at  a  dis- 
tanoe^  and  yet  more  above  ns.  We  looked  with  astonishment  at 
each  Other,  and  said  as  W9  were  rising  steadUj  wo  surely  msst  soon 


pass  through  them.  At  17,500  feet  we  ♦ore  noun  enveloped  in 
fog,  which  became  wetting  at  18,600  feet ;  we  left  this  cloud  below 
at  19,000  feet  At  X0,000  feet  the  son  was  jnst  visible.  We  were 
now  approaching  4  milcR  high ;  dense  eloods  wero  still  above  us; 
for  a  space  of  2000  to  8000  feet  we  met  with  no  fog,  bat  on  paasinf 
above  4  miles  our  attention  was  first  attracted  to  a  dark  mass  ol 
dond,  and  then  to  another  on  our  level ;  both  theee  clouds  had 
fringed  edgee-— they  wero  both  nimbi.  Without  the  slightest  doubt 
both  these  donds  were  regular  lain-clonds.  Whilst  looking  at  them 
we  again  lost  sight  of  everything,  being  enveloped  in  fog  whilat 
passing  upwards  through  1000  feet.  At  22,000  feet  we  sgain 
emerged,  and  wero  above  clouds  on  passing  above  23,000  feet  At 
six  minutes  to  2  o'clock  we  heard  a  railway  train  ;  the  temperature 
here  was  18*.  I  wished  still  to  ascend  to  find  the  limito  of  this 
vapour,  but  Mr  Coxwell  said,  *  We  an  too  short  of  sand  ;  I  cannot 
go  higher ;  we  must  not  even  stop  here.*  I  was  therefore  moat 
zelnetantly  compelled  to  abandon  the  wish,  and  looked  searchingly 
around.  At  tlus  highest  point,  in  dose  proximity  to  na,  were 
rain-clouds ;  bdow  us  dense  f<^.  I  waa  again  remmded  that  ve 
must  not  stop.  With  a  hasty  glance  everywhere,  above,  bdow, 
around,  I  saw  the  sky  nearly  covered  with  dark  clouds  of  a  atratos 
character,  with  drri  still  hl^er,  and  small  spaces  of  blue  sky  be- 
tween them.  The  blue  was  not  the  blue  of  4  or  6  miles  high  as  I 
had  always  before  seen  it,  but  a  faint  bloe^  as  seen  from  tha  earth 
when  the  air  is  chaiged  with  moisture.** 

In  the  downward  journey  an  even  more  remarkable  series 
of  drcumstanoes  was  met  with;  for  a  fall  of  rain  vras  passed 
through,  and  then  below  it  a  snow<stonn.  the  fiakes  being 
entirely  composed  of  spiculas  of  ice  and  innumerable  snow- 
crystals.  Chi  reaching  the  ground  near  Ely  the  lower 
atmosphere  was  found  to  be  thick,  misty,  and  murky.  At 
Wolverton  the  afternoon  was  cold,  raw,  and  disagreeable 
for  a  summer's  day.  The  fact-  of  rain-ckmds  extending 
layer  above  layer  to  a  height  of  4  miles,  was  <me  never 
hitherto  re|^ed  as  possible;  and  the  occurrenceDf  rain  and 
snow,  and  the  latter  underneath  the  former,  and  all  happen- 
ing on  a  day  in  the  very  middle  of  summer,  formed  a  series 
of  most  curious  and  unexpected  phenomena. 

Mr  Qlaisher  having,  in  one  of  his  descents,  which  took 
place  near  sunset,  ob^rved  that  the  temperature  was  the 
same  through  a  very  considerable  height,  it  occurred  to  him 
that  after  dark  it  was  quite  possible  that,  for  some  ele- 
vation above  the  earth's  surface,  the  temperature  mi^ 
even  increase  with  increase  of  height ;  and  to  determine 
this  he  arranged  for  some  ascents  to  be  made  after  sunset, 
so  that  the  temperature  during  the  night  might  be  obaervedL 
For  this  purpose  ho  procured  a  couple  it  Davy  lamps, 
which  answered  their  object  satisfactorily.  Accordingly, 
on  October  2,  1865,  an  ascent  was  made  from  Wool- 
wich Anenal,  the  time  of  starting  being  about  thzee- 
quarten  of  an  hour  after  the  sun  had  set  The  temperature 
on  the  earth  was  66*",  and  it  steadily  increased  to  69"-^ 
at  the  height  of  1900  feet.  This  was  estabUshed  con- 
clusively hy  repeated  nps  and  downs,  the  tempentora 
falling  as  tiie  hdloon  descended.  The  view  of  London 
lighted  up,  as  seen  from  the  balloon  in  this  ascent,  the 
night  being  clear,  was  most  wonderfuL  A  second  night 
ascent  was  made  from  the  same  place  on  December  3, 
1865,  and  the  balloon  left  the  earth.2|  hours  after  sunset 
On  this  occasion  the  temperature  did  not  rise,  but  the 
decrease,  though  steady,  was  smaU.  In  an  ascent  from 
Windsor  on  May  29,  1866,  the  balloon  was  kept  up  till 
half-past  eight  o'dodc,  and  the  temperature  was  found  to 
decrease  as  the  earth  was  approached  during  the  last  900 
feet  In  this  last  ascent  no  paid  aeronaut  was  employed, 
as  Mr  Westcar,  of  the  Royal  Horse  Quaids,  undertook  the 
management  of  the  balloon.  In  the  preceding  five  ascents 
Mr  Orton,  of  Blackwall,  was  employed  as  aeronaut 

It  has  been  found  neoessaiy  in  the  present  notke  to 
allude  merely  to  the  more  sti&ing  points  nottoed  in  Mr 
Qlaisher's  twenty-eight  asoentSb  The  number  of  obeemk- 
tions  made  by  him  was  of  course  great,  and  it  is  ODlyoeces- 
saiy  here  to  ropeat  that  they  are  to  be  found  in  the  JS^orte 
of  the  JBrUuk  AmdaUtm  for  the  AdvcmeemeiU  itfSamet^ 
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1863-66.  It  appeaxed  as  one  of  tha  results  of  the  ex- 
penments  that  the  rate  of  the  decline  of  temperature  with 
eleration  near  the  earth  irad  Teiy  different  when  the  sky 
wss  clear  from  what  was  the  case  trhen  it  was  cloudy; 
and  the  equality  of  temperature  at  sunset  and  increase 
with  height  after  sunset  were  very  remarkable  facts  which 
were  not  anticipated,  and  which  haye  an  important  bearing 
on  the  theory  of  refraction,  as  astronomical  observations 
are  usually  made  at  night  Eren  at  the  height  of  6  miles, 
duns  clouds  were  seen  hi^^  in  the  air,  apparently  as  far 
above  as  they  aeem  when  viewed  from  the  earth,  and  the 
air  must  there  be  so  exceedingly  dry  that  it  is  hard  to 
believe  that  their  presence  can  be  due  to  moisture  at  aH 
The  results  of  the  observations  differed  very  much,  and  no 
doabt  the  atmospheric  conditions  dopended  not  only  on 
the  time  of  day,  but  also  on  the  season  of  the  year,  and 
were  such  that  a  vast  number  of  ascents  would  be  requisite 
to  determine  tiie  true  laws  with  anything  approaching  to 
certainty  and  completenesa  It  ia  also  dear  that  England 
u  a  most  unfit  country  for  the  pursuit  of  such  investiga- 
tiona,  as,  from  whatever  place  the  balloon  started,  it  was 
never  safe  to  be  more  than  an  hour  above  the  clouds  for 
fear  of  reaching  the  sea.  It  appeared  from  the  observations 
that  an  aneroid  barometer  could  be  trusted  to  read  as  accu- 
nttely  as  a  mercurial  barometer  to  the  heights  reached. 
The  time  of  vibration  of  a  horizontal  magnet  was  taken  in 
very  many  of  the  ascents,  and  the  results  of  ten  different 
•eta  of  observations  proved  undoubtedly  that  the  time  of 
vibration  was  lunger  than  on  the  earth.  In  almost  all  the 
aacents  the  balloon  was  under  the  influence  of  currents  of 
air  in  different  directionsL  The  thickness  of  these  currents 
was  found  to  vary  greatly.  The  direction  of  the  wind  on 
the  earth  was  sometimes  that  of  the  whole  mass  of  air  up 
to  20,000  feet,  whilst  at  other  times  the  direction  changed 
within  500  feet  of  the  earth.  Sometimes  directly  opposite 
eonents  were  met  with  at  different  heights  in  the  same 
aacent,  and  three  or  four  streams  of  air  were  encountered 
moving  in  different  directions.  Ignoring  the  different  car- 
rents  of  air  which  caused  the  balloon  to  change  its  direction, 
and  at  times  to  move  in  entirely  opposite  directions,  and 
aimply  taking  into  account  the  places  of  ascent  and  descent, 
the  distances  so  measured  were  always  very  much  greater 
than  the  horizontal  movement  of  the  air  as  measured  by 
'anemometera  For  example,  on  January  12,  1862,  the 
balloon  left  Woolwich  at  2h.  8m.  p.il,  and  descended  at 
Lakenheath,  70  miles  distant  from  the  place  of  ascent, 
at  4fa.  19m.  f.x.  At  the  Greenwich  Obaervatory,  by 
Robinson's  anemometer,  during  this  time  the  motion  of  the 
air  was  6  miles  only.  With  regard  to  physiologioal  ob- 
ttrvations,  Mr  Qlaisher  found  that  the  number  of  pulsations 
increased  writh  elevation,  as  also  the  number  of  inspirations. 
The  number  of  his  pulsations  was  generally  76  per  minute 
before  starting,  about  90  at  10,000  feet,  100  at  20,000 
feet,  and  110  at  higher  elevationa.  But  a  good  deal 
depended  on  the  temperament  of  the  individual  This  was 
alao  the  case  in  respect  to  colour;  at  10,000  feet  the  faces 
of  some  would  be  a  glowing  purple,  whilst  others  would  be 
icaroely  affected;  at  4  miles  high  Mr  Qlaisher  found  the 
pulsations  of  lus  heart  distinetiy  audible,  and  his  breathing 
was  very  much  affected,  bo  that  pantii^  was  produced  by 
the  very  slightest  exertion;  at  29,000  feet  he  became  in- 
seosibleL  In  reference  to  the  propagation  of  sound,  it  was 
at  aH  times  found  that  sounds  from  the  earth  were  more 
or  leas  audible  according  to  the  amount  of  moisture  in  the 
iic  When  in  clouds  at  4  miles  high,  a  railway  train 
was  heard;  but  when  donds  were  far  below,  no  sound  ever 
naehed  the  ear  at  this  elevation.  The  disdiaxge  of  a  gun 
w«  heard  at  10,000  feet  The  bedding  of  a  dog  washeaid 
St  the  height  of  2  miles,  while  the  shouting  of  a  multitude 
<»f  people  was  not  audible  al  hof^  exceeding  400Q  £eet; 


The  m^ority  of  Mr  Qlaisher's  sKperimenta  were  made 
in  the  summer,  partly  because  public  ascents  took  place 
at  this  time  of  the  year,  and  partly  because  the  weather 
was  more  setUed.  But  some  special  ascents  were  made 
in  the  winter ;  these  were  found  to  be  very  troublesome 
and  costly,  owing  to  the  time  that  was  wasted  before 
a  suitable  day  occurred,  and  to  the  boisterous  weather, 
which  damaged  the  balloon.  Altogether  the  number  of 
ascents  bore  but  a  small  ratio  to  the  number  of  days 
spent  over  them.  Sometimes  it  was  necessary  to  wait 
at  Wolverhampton  a  whole  week  after  the  day  fixed 
for  the  ascent,  owing  to  the  unfavourable  state  of  the 
weather  and  the  necessity  of  keeping  the  light  gas  re- 
quired for  the  balloon  in  a  separate  gasometer  (as  the 
lightest  gas  ia  the  worst  in  illuminating  power),  added  to 
the  cost  and  difficulty.  When  balloons  ascend  ss  publlo 
exhibitions  from  places  of  entertainment  it  ia  very  rarely 
that  a  lieight  of  a  mile  is  reached,  although,  in  the  absence 
of  instruments,  it  ia  not  unusual  for  the  aeronaut  .to  ex- 
aggerate the  elevation,  as  the  passengers  have  no  reason  for 
disputing  what  is  told  them.  This  must  be  boine  in  mind 
when  physiological  or  other  phenomena  are  described  by 
voyagers  unprovided  with  instruments.  We. have  noticed 
the  observations  made  in  Mr  Qkisher's  ascents  at  greater 
length,  because  they  are  almost  the  only  onea  that  have  been 
made  in  which  the  height  and  other  matters  are  determined 
with  certainty.  A  qucntity  of  air  was  collected  in  two  laige 
bags  at  the  height  of  12,000  feet  in  the  ascent  on  Januaiy 
12,  1864,  and  submitted  to  Fiofeasor  Tyndall,  but  he  has 
never  made  public  the  analysis  of  it 

In  the  years  1867  and  1868  M.  Flammarion  made  eight 
or  nine  ascents  from  Paris  for  scientific  purposes.  The 
heights  reached  were  not  great,  but  the  general  result  of 
the  obeervations  was  to  oon&m  tiiose  made  by  Mr  Qlaisher. 
See  M  Flammarion  in  Voyagu  ASriem,  Paris,  1870,  or 
TraveU  m  the  Air,  London,  1871.  Observations  were 
also  made  in  some  balloon  ascents  by  M.  de  Fonvielle^ 
which  are  noticed  in  the  works  just  referred  ta 

The  balloon  had  not  been  discovered  very  long  before  it 
received  a  militaiy  status,  and  soon  after  the  commence- 
ment of  the  French  revolutionary  war  an  aeronautic  school 
was  founded  at  Meudon;  Quyton  de  Morveau,  the  chenusti 
and  Colonel  Coutelle  being  the  persons  in  charge    Four 
balloons  were  constructed  for  the  armies  of  the  north,  of 
the  Sambre  and  Meuse,  of  the  Rhine  and  Moselle,  and  of 
Egypt    In  June  1794  Coutelle  ascended  with  the. a4ju- 
tant  and  general  to  reconnoitre  the  hostile  army  just  before 
the  battle  of  Fleurus,  and  two  reconnaissances  were  mad^ 
each  occupying  four  hours.     It  ia  generally  stated  tiiat  it 
was  to  the  information  ao  gained  that  the  French  victory 
was  due     The  balloon  corps  was  in  constant  requisition 
during  the  campaign,  but  it  does  not  appear  that,  with  the 
exception  of  the  reconnaissances  just  mentioned,  any  great 
advantages  resulted,  except  in  a  moral  point  of  view.    But 
even  tlds  was  of  importance,  as  the  enemy  were  much  disp 
concerted  at  having  their  movements  so  completely  watched, 
while  the  French  were  correspondingly  elated  at  the  supe- 
rior information  it  was  believed  they  were  gaining.    An 
attempt  was  made  to  revive  the  use  of  balloons  in  the 
African  campaign  of  1830,  but  no  opportunity  occurred  in 
which  they  could  be  employed.    It  it  said  that  in  1849  a 
reconnoitring  balloon  was  sent  up  from  before  Venice^ 
and  that  the  Russians  used  one  at  SebastopoL    In  the 
French  campaign  against  Italy  in  1869  the  French  had 
recourse  to  the  use  of  balloons,  but  tius  time  there  was  not 
any  aerostatic  corps,  and  their  management  was  entrusted 
to  the  brothers  Qodard.     Several  reconnaissances  were 
made,  and  one  of  espedal  interest  the  day  before  the  battle 
of  Solferino.    No  information  of  much  importance  seems, 
however,  to  have  been  gained  thereby.    The  Fleurus  r^- 
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oonnaissanee  \rafl  made  in  a  balloon  inflated  with  hydrogen 
gas,  while  at  Solferino  a  fire-balloon  was  employed.  Each 
system  has  its  advantages  and  disadTantages;  the  gas- 
balloon  requires  several  honrs  for  inflation,  but  then  it  can 
remain  in  the  air  any  length  of  time;  the  fire-balloon  can 
be  inflated  rapidly,  but  it  will  not  stay  in  the  air  more 
than  five  or  ten  minutes  unless  a  furnace  is  taken  np,  the 
use  of  which  is  impracticable  in  even  a  moderate  wind; 
besides,  the  fire-balloon  must  be  of  veiylarge  dimensions,  and 
only  one  person  could,  as  a  rule,  ascend  at  a  time,  and  he  would 
have  to  be  occupied  with  the  fire :  the  use  of  fire-balloons  also 
is  always  attended  with  some  danger.  M.  Eugene  Qod^krd, 
who  was  engaged  in  the  management  of  the  balloons  in  the 
Italian  campaign,  wrote  to  the  TtTiies,  in  August  1864,  ex- 
pressing his  opinion  of  the  superiority  of  fite-balloons  for  war 
purposes,  as  they  are  so  easily  inflated  and  are  not  destroyed 
or  compelled  to  descend  even  if  pierced  by  several  bsJls; 
and  this  was  also,  we  believe,  the  opinion  d  the  Austrians 
<who  made  experiments  with  war  balloons.  ' 
y.  In  the  late  American  war  balloons  were  a  good  deal  used 
by  the  Federals.  There  was  a  regular  balloon  staff  attached 
[to  M'Clellan's  army,  with  a  captain,  an  assistant-captain,  and 
about  50  non-comnussioned  officers  and  privates.  The  appor 
ratus  consisted  of  two  generators,  drawn  by  four  horses  each; 
two  balloons,  drawn  by  four  horses  each,  and  an  add-cart, 
drawn  by  two  horses.  The  two  balloons  used  contained  about 
13,000  and  26,000  feet  of  gas,  and  the  inflation  usually 
occupied  about  three  hours.  (See  Captain  Beaumont's 
Account,  voL  xii  oF  the  JRoyal  Engineerd  Papers.)  We  are 
not  aware  of  the  value  set  by  the  officers  in  command  on 
the  information  obtained  by  this  means;  but  as  we  believe 
balloons  were  employed  till  the  conclusion  of  the  war, 
it  is  dear  that  some  importance  was  attached  to  their  use. 
In  1862  or  1868  one  or  two  experiments  to  test  the  use  of 
balloons  in  making  reconnaissances  were  made  at  Alder- 
shot,  but  nothing  came  of  them. 

When  the  Montgolfiers  first  discovered  the  balloon,  its 
great  use  in  nulitaiy  operations  was  at  once  prophe- 
sied; but  these  anticipations  have  not  been  realised.  On 
the  other  hand,  however,  there  can  be  no  doubt  that  the 
balloon  has  never  had  a  fair  trial,  being  viewed  coldly  by 
officers  enamoured  of  routine,  and  when  used,  being  often 
left  unsupplied  with  suitable  appointments.  It  is  probable 
that  a  future  still  remains  for  the  balloon  in  this  direction. 

The  paramount  value  of  the  balloon  during  the  recent 
siege  of  Paris  must  be  fresh  in  the  minds  of  aU.  It 
was  by  it  alone  that  communication  was  kept  np 
between  the  besieged  dty  and  the  external  worid, 
as  the  balloons  carried  away  from  Paris  the  pigeons 
which  afterwards  brought  back  to  it  the  news  of  the 
provinces.  The  total  number  of  balloons  that  ascended 
from  Paris  during  the  siege,  conveying  persons  and  de- 
spatches, was  sixty-four — ^the  first  having  started  on 
September  23, 1870,  and  the  last  on  January  28, 1871. 
Gkunbetta  effected  his  escape  from  Paris,  on  October  7, 
in  the  balloon  ArmandrBarhh,  an  event  which  doubtless 
led  to  the  prolongation  of  the  war.  Of  the  sixty-four 
balloons  only  two  were  never  heard  of;  they  were  blown 
out  to  sea.  One  of  the  most  remarkable  voyages  was  that 
of  the  Ville  cTOrliantf  which,  leaving  Paris  at  eleven  o'dodc 
on  November  21,  descended  fifteen  hours  afterwards  near 
Christiania,  having  crossed  the  North  Sea.  Several  of  the 
balloons  on  their  descent  were  taken  by  the  Prussians,  and 
a  good  many  were  fired  at  while  in  the  air;  but  we  do  not 
hear  of  any  being  ii\jured  from  this  cause.  The  average 
Bize  of  the  balloons  was  from  2000  to  2050  metree,  or  from 
70,000  to  72,000.  cubic  feet.  The  above  facts  we  have 
extracted  from  Let  BaUons  du  Si^e  de  Parts,  a  sheet  pub- 
lished by  Bulla  &  Sons,  Paris;  compiled  by  the  brothers 
Tissandiery  well-known  French  aeronauts,  imd  ^ving  the 


name,  size,  and  tines  of  ascent  and  descent  of  every  balloon 
that  left  Paris,  with  the  names  of  the  aeronaut  and  gene- 
rally also  those  of  the  passengers,  the  wdg^t  of  despatches, 
the  number  of  pigeons,  kc  Oily  those  balloons^  however,  are 
noticed  in  which  some  person  ascended.  A  similar  list  of 
sixty-two  balloons  is  given  by  Mr  Qlaisher  in  the  introduc- 
tion to  the  second  edition  of  Travels  in  the  Air  (1871).  It 
was,  however,  published  too  soon  after  the  condusion  ol 
the  siege  to  be  quite  so  complete  as  the  sheet  of  the  JOL 
Tissandier.  ^ 

It  is  perhaps  worth  stating  that  the  balloons  were  manu- 
factured and  despatched  (generaUy  from  the  platf oms  of  the 
Orleans  or  the  Northern  Eailway)  under  the  direction  of  the 
Post-Officei  The  aeronauts  employed  were  mostly  sailors, 
who  did  their  work  very  welL  No  use  whatever  was  made 
in  the  war  of  balloons  for  puiposes  of  reconnaissance.  Hie 
exceedingly  important  part  played  by  the  balloon  in  the 
siege  of  Paris  would  alone,  if  it  had  been  of  no  other  utility, 
render  it  one  of  the  most  valuable  inventions  of  the  last 
century. 

The  prindple  of  the  parachute  is  so  simple  that  the  kk» 
must  have  occurred  to  persons  in  all  ages.  Father  Loubere, 
in  his  History  of  Siam,  published  two  centuries  ago,  tells  of 
a  person  who  frequently  diverted  the  court  by  the  pro- 
digious leaps  he  used  to  take,  having  two  parachutes  or 
umbrellas  fastened  to  his  girdle.  In  1783  a  certain  M. 
le  Normand  practically  demonstrated  the  effidency  of  a 
parachute  by  descending  from  a  high  house  at  Lyons;  but 
he  merdy  regarded  it  as  a  useful  means  whereby  to  escape 
from  firo.  To  Blandiard  is  due  the  idea  of  using  it  as  an 
adjunct  to  the  balloon.  As  early  as  1785  he  had  con- 
structed a  parachute,  to  which  was  attached  a  basket  In 
this  he  placed  a  dog,  which  descended  saf  dy  to  the  ground 
when  the  parachute  was  rdeased  from  a  balloon  at  a  con- 
siderable elevation.  It  is  stated  that  he  descended  himself 
from  a  balloon  in  a  parachute  in  1793;  but,  owing  to  some 
defect  in  its  construction,  he  fdl  toorapidly,  and  brokehis  leg. 

Andr^  Jaques  Qamerin  was  the  first  person  who  success- 
fully descended  from  a  balloon  in  a  paradiute,  and  he 
repeated  this  experiment  so  often  that  he  may  be  said  to 
have  first  demonstrated  the  practicability  of  using  the 
machine;  and,  iu  fact,  that  he  invented  it  in  a  practical 
and  suitable  form.  In  1793  Gamerin  had  be^  taken 
prisoner  at  Marchiennes,  and  he  was  confined  for  between 
two  and  three  years  in  the  fortress  of  Bude,  in  Hungary. 
While  in  captivity  he  elaborated  in  his  mind  the  means  of 
descending  from  a  balloon  by  means  of  a  parachute;  and 
on  Octolwr  22,  1797,  he  made  his  first  public  experi- 
ment. He  ascended  from  the  park  of  Monceau  at  Paris, 
and  when  at  the  height  of  about  1^  mile  he  released  the 
paradiute,  which  was  attached  to  the  balloon  in  place  of  a 
car;  the  balloon,  relieved  suddenly  of  so  great  a  weight, 
rose  veiy  rapidly  till  it  burst,  while  the  paradiute  de- 
scended very  fast,  making  violent  oscillations  all  the 
way.  Qamerin,  however,  reached  the  earth  in  safety  upon 
the  plain  of  Monceau.  In  1802  Qamerin  came  to  England 
and  made  a  good  many  ascents  in  all  parts  of  the  conntiy, 
many  of  which  exdted  much  enthusiasm,  as  can  be  seen 
from  the  contemporary  accounts;  and  on  September  21, 
1802,  he  repeated  his  parachute  experiment  in  England. 

The  parachute  was  dome-shaped,  and  bore  a  resemblance 
to  a  lai^  umbrella.  The  case  or  dome  was  made  of  white 
canvas,  and  was  23  feet  in  diameter.  At  the  top  was  a 
track  or  round  piece  of  wood  10  inches  in  diameter,  with  a 
hole  in  its  centra,  fastened  to  the  canvas  by  32  short  pieces 
of  tape.  The  parachute  was  suspended  from  a  hoop  at- 
tached to  the  netting  of  the  balloon,  and  bdow  the  parm- 
chute  was  placed  a  cylindrical  basket,  4  feet  high  and  2{leet 
in  diameter,  whidi  contained  the  aeronaut  The  ascent  took 
place  at  (ibout  six  o'clock  from  Nq^  Audley  Street,  London; 
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incl,  at  s  licigilt  of  nbcmt  (it  b  belioYed)  8000  f eet^  Gamerin 
•epanted  the  pazachnte  from  the  balloon.  For  a  few 
secondfl  hia  fata  aeemed  certain,  as  the  parachute  retained 
the  coDapeed  state  in  which  it  had  originally  ascended,  and 
feU  Texy  rapidly.  It  suddenly,  however,  expanded,  and  the 
rapidity  of  its  descent  was  at  once  checked,  but  the  oedl- 
ladons  were  so  violent  that  the  car,  which  was  suspended 
20  feet  below,  was  sometimes  on  a  level  with  the  rest 
of  the  apparatus.  Some  accounts  state  that  these  oscilla- 
tioDs  increased,  others  thet  they  decreased  as  the  parachute 
descended,  and  the  latter  seems  most  probable.  It  came 
to  the  ground  in  a  field  at  the  back  of  St  Pancras  Church, 
the  descent  having  occupied  rather  more  than  ton  minutes. 
Gamerin  was  hurt  a  little  by  the  violence  with  which  the 
bosket  containing  him  struck  the  earth ;  but  a  few  cuts  and 
a  slight  nausea  represented  all  the  ill  effects  of  his  fall 
He  Diade,  certainly,  one  other  descent  in  a  similar  way  (as 
that  just  described  is  stated  to  have  been  his  third),  and 
ve  believe  several  others  on  the  Continent,  but  this  was 
the  only  one  he  effected  in  England. 

Jordaki  Kuparento,  a  Polish  aeronaut,  is  the  only  person 
vho  ever  made  any  real  use  of  a  parachute.  He  ascended 
from  Warsaw  on  July  24, 1808,  in  a  fire-balloon,  which,  at  a 
considerable  elevation,  took  fire;  but  being  provided  with  a 
parachute,  he  was  enabled  to  effect  his  descent  in  safety. 

The  next  experiment  made  with  a  parachute  was  that 
which  resulted  in  the  unfortunate  death  of  Mr  Eobert 
Cocking.  So  early  as  1814  this  gentleman  had  lectured 
on  the  subject  before  the  City  Plulosophical  Society,  and 
also  before  the  Society  of  Art&  He  always  retained  an 
interest  in  ballooning,  and  made  two  ascents— one  with  Mr 
Sadler,  and  the  other  on  September  27,  1836,  with  Mr 
Green.  The  success  of  the  balloon  trip  of  Messrs  Hollond, 
Mason,  and  Green,  seems  to  have  incited  Mr  Cocking  to 
demonstrate  practically  the  truth  of  his  views.  He  accord- 
ingly constructed  a  suitable  parachute  on  his  principles,  and 
baring  succeeded  in  obtaining  the  consent  of  Messrs  Hughes 
and  Oye,  the  proprietors  of  Yauxhall  Gardens,  to  permit 
the  ascent  to  be  made  there,  he  prevailed  on  Mr  Green 
to  ascend  in  his  great  Nassau  bfuloon  with  the  parachute 
attached.  The  great  defect  of  Gamerin's  umbrella-shaped 
parachute  was  its  violent  oscillation  during  descent,  and 
Mr  Cocking  considered  that  if  the  parachute  were 
made  of  a  k^nical  form  (vertex  downwards),  the  whole 
of  this  oscillation  would  be  avoided;  and  if  it  were 
made  of  sufficient  size,  there  would"  be  resistance  enough  to 
dieck  too  rapid  a 
descent.  He  there- 
fore constructed  a 
parachute  on  this 
(vindple,  the  radius 
of  whichat  its  widest 
part  was  about  17 
feet  It  was  stated 
m  the  public  an- 
nonnoements  previ- 
ous to  the  experi- 
ment that  the  whole 
weighed  223  lb;  but 
from  the  evidence 
at  the  inquest  it 
appeared  that  the 
weight    must    have  Cocking's  Parachute, 

been  over  400  lb.  Mr  Cocking^s  weight  was  177  lb,  which 
was  BO  much  additional  On  July  24,  1837,  the  trial 
took  place;  and  the  Nassau  balloon,  with  Mr  Green  and 
Mr  Spencer,  a  solicitor,  in  the  car,  and  having  suspended 
below  it  the  parachute,  in  the  car  of  which  was  Mr  Cocking, 
roee  from  the  ground  at  twenty-five  minutes  to  eight  in 
the  evening.    A  good  deal  of  difficulty  was  experienced  in 


rising  to  a  suitable  height,  pCuily  in  consequence  d  the  re- 
sistance to  the  air  offered  by  the  expanded  parachute, 
and  partly  owing  to  its  weight.  Mr  Cocking  wished  the 
height  to  be  8000  feet;  but  when  the  balloon  reached  the 
height  of  6000  feet,  it  being  then  nearly  over  Greenwich,  Mr 
Green  called  out  to  Mr  Cocking  that  he  should  be  unable 
to  ascend  to  the  requisite  height  if  the  parachute  was  to 
descend  in  daylight  Mr  Cocking  accordingly  let  slip  the 
catch  which  was  to  liberate  him  from  the  balloon.  The 
parachute  for  a  few  seconds  descended  very  rapidly  but 
still  evenly,  until  suddenly  the  upper  rim  seemed  to  give 
way,  and  the  whole  apparatus  collapsed  (taking  a  form 
resembling  an  umbrella  turned  inside  out,  and  nearly 
closed),  and  the  machine  descended  with  great  rapidity, 
oscillating  very  much.  When  about  two  or  three  hundred 
feet  from  the  ground,  the  basket  became  disengaged  from 
the  remnant  of  the  parachute,  and  Mr  Cocking  was  found 
in  a  field  at  Lee,  literally  dashed  to  pieces. 

Mr  Green  and  Mr  Spencer,  who  were  in  the  car  of  the 
bc^loon,  had  also  a  narrow  escape.  At  the  moment  the 
parachute  was  disengaged  they  crouched  down  in  the  car, 
and  Mr  Green  dung  to  the  valve-line,  to  permit  the  escape 
of  the  gaa  The  balloon  shot  upwards,  plunging  and 
rolling,  and  the  gas  pouring  from  both  the  upper  and 
lower  valves,  but  chiefly  from  the  latter,  as  the  great 
resistance  of  the  air  checked  its  egress  from  the  former. 
Mr  Green  and  Mr  Spencer  applied  their  mouths  to  tubes 
communicating  with  an  air-1^  with  which  they  had  had 
the  foresight  to  provide  thoncelves,  otherwise  tiiey  would 
certainly  have  been  suffocated  by  the  gas.  Notwith- 
standing this  precaution,  however,  the  gas  almost  totally 
deprived  them  of  sight  for  four  or  five  minutes.  When 
they  came  to  themselves  they  found  they  were  at  a  height 
of  about  four  miles,  and  descending  rapidly.  They  effected, 
however,  a  safe  descent  near  Maidstone. 

Many  objections  were  made,  after  the  result,  to  the  form 
of  Mr  Cooking's  parachute ;  but  there  Ib  little  doubt  that 
had  it  been  constructed  of  sufficient  strength,  and  perhaps 
of  somewhat  larger  size,  it  would  have  answered  its  pur- 
pose. As  it  was,  the  upper  rim  was  made  of  tin,  which 
soon  gave  way.  Mr  Wise,  the  American  aeronaut,  made 
some  experiments  on  parachutes  of  both  forms  (Gamerin'a 
and  Cooking's),  and  found  that  the  latter  always  were 
much  more  steady,  descending  generally  in  a  spiral  curve. 

In  1839  Mr  Hampton  made  three  descents  in  a  para* 
chute,  on  Gamerin's 
pattern,  from  his  bal- 
loon, the  "Albion." 
He  followed  Gar- 
nerin's  examj^e  in 
attaching  the  para- 
chute to  the  netting 
of  the  balloon,  so 
that  when  the  con* 
nection  between  the 
two  was  severed  the 
latter  was  left  to  its 
own  devices.  Mr 
Hampton  took  mea- 
sures, however,  that  Hsmptotfe  Partchnte. 
it  should  descend  soon  after  the  parachute,  and  it  was 
generally  found  no  great  distance  off,  and  returned  to  him. 
All  lus  parachute  descents  were  safely  performed,  although 
in  one  he  was  a  good  deal  shaken. 

We  may  remark  that  a  descending  balloon  half-full  of 
gas  either  does  rise,  or  can  with  a  Uttle  management  be 
made  to  rise,  to  the  top  of  the  netting  and  take  the  form  of  a 
parachute,  thus  materially  lessening  the  rapidity  of  descent. 
Mr  Wise,  in  fact^  having  noticed  this,  once  purposely 
exploded  his  balloon  when  at  a  considerable  altitude,  and 
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the  refldstanoe  offered  to  the  air  by  the  enyelope  of  the 
balloon  waa  aafiKdent  to  enable  him  to  reach  the  ground 
withont  ii\jiU7.     And  a  similar  thing  took  place  in  one  of 
Mr  Glaisher's  high  scientifio  ascents  (April  18,  1863), 
when,  at  a  height  of  about  2  miles,  the  sea  .appeared 
directly  underneath;  the  gas  was  let  out  of  the  balloon 
as  quickly  as  possible,  and  the  Telocity  of  descent  was  so 
great,  that  the  2  miles  of  yertical  height  were  passed 
through  in  four  minutes.     On  the  balloon  reaching  the 
ground  at  Newhaven,  close  to  the  shore,  it  was  found  to 
be  nearly  empty.     The  balloon  had,  in  fact,  for  the  last 
mile  or  more,  merely  acted  as  a  parachute;  the  shock  was 
a  severe  one,  and  all  the  instruments  were  broken,  but 
nothing  serious  resulted  to  the  occupants  of  the  car. 
.  Numerous  attempts  have  been  made '  both  to  direct 
balloons  and  contrive  independent  flying  machines     After 
the  inventioi^  of  the  balloon  by  the  brothers  Montgolfier, 
it  was  at  once  thought  that  no  veiy  great  difficulty  would 
be  found  in  devising  a  suitable  steering  apparatus;  in  fact, 
it  was  supposed  th^at  to  rise  into  the  air  and  remain  there 
was  the  chief  difficulty,  and  that,  this  being  accomplished, 
the  power  of  directing  the  aerostat  would  be  a  secondaiy 
achievement  that  must  follow  before  long.     Accordingly, 
in  most  of  the  early  balloons  the  voyagers  took  up  oars, 
soils,  or  paddles,  which  they  diligently  worked  while  in  the 
air;  sometimes  they  thought  an  effect  was  produced,  and 
sometimes  not.     If  we  consider  the  number  of  different 
currents  in  the  atmosphere,  it  is  no  wonder  that  some 
should  have  announced  with  confidence  that  their  course 
was  changed  from  that  of  the  wind  by  means  of  the  sails 
or  oars  that  they  used;  in  fact,  it  is  not  very  often  that  the 
whole  atmosphere  up  to  a  considerable  height  is  moving 
en  maste  in  the  same  direction,  so  that  generally  the  course 
taken  by  the  balloon,  as  determined  merely  by  joining  the 
places  of  ascent  and  descent,  is  not  identical  with  the 
direction  of  the  wind,  even  when  it  is  the  same  at  both 
places.     Although  there  is  no  reason  why  balloons  should 
not  be  so  guided  by  means  of  mechanical  appliances 
attached  to  them  as  to  move  in  a  direction  making  a  itnx^XS 
angle  wi|h  that  of  the  wind,  still  it  must  have  been  evident 
to  any  one  who  has  observed  a  balloon  during  inflation  on 
a  windy  day,  that  any  motion  in  which  it  would  be  exposed 
to  the  action  of  a  strong  current  of  air  must  result  in  its 
destruction.     It  has  therefore  gradually  become  recognised 
that  the  balloon  is  scarcely  a  step  at  all  towards  a  system  of 
aerial  navigation;  and  many. have  thought  that  the  principles 
involved  in  the  construction  of  a  flying  machine  must  be 
very  different  from  the  simple  statical  equilibrium  that 
lubsists  when  a  balloon  is  floating  in  the  air.     "  To  navigate 
the  air  the  machine  must  be  heavier  than  tly  air,"  has  fre- 
quently been  regarded  as  an  axiom;  and  there  can  be  no  doubt 
chat  an  apparatus  constructed  of  such  light  material  as  is 
necessary  for  a  balloon  must  either  be  destroyed  or  become 
ungovernable  in  a  high  wind.      Recently,  however,  M. 
Dupuy  de  Ldme,  an  eminent  French  engineer,  has  con- 
structed and  made  experiments  with  a  balloon  which  he 
considers  satisfies  some  of  the  conditions.     The  balloon  is 
spindle-shaped,  the  longer  axis  being  horizontal,  and  it 
contains  about  120,000  cubic  feet     The  car  is  suspended 
below  the  middle  of  the  balloon,  and  there  are  provided  a 
rudder  and  a  screw.     The  ruddar  consists  of  a  triangular 
sail  placed  beneath  the  balloon  and  near  the  rear,  and  is 
kept  in  position  by  a  horizontal  yard,  about  20  feet  long, 
turning  round  a  pivot  in  its  forward  extremity ;  the  height 
of  the  sail  is  16  feet,  and  its  surface  160  square  feet    Two 
ropes  for  i^oiking  the  rudder  extend  forward  to  the  seat  of 
the  steerer,  who  has  before  him  a  compass  fixed  to  the  car, 
the  central  part  of  which  will  contain  fourteen  men.     The 
Borew  is  oaaded  by  the  car,  and  is  driven  by  four  or  eight 
man  workia^  at  a  capstan.    A  trial  was  made  with  the 


machine  on  Februaiy  2, 1872,  on  a  windy  day,  and  IL  da 
L6me  considered  that  he  had  been  enabled  by  his  screw 
and  rudder  to  alter  his  course  about  12^  (See  Bepori  of  tht 
Aer<mayticcU  Society,  1872). 

Whatever  difficulties  may  present  themselves  in  regu- 
lating the  horizontal  movement  of  the  balloon,  there  can 
be  no  doubt  that  the  vertical  motion  could  be  obtained  by 
means  of  a  screw  or  other  mechanical  means;  and  the 
power  of  being  able  to  ascend  or  descend  without  loss  of 
ballast  would  be  a  considerable  gain.  In  the  opinion  of 
many,  however,  the  balloon  is  not  worth  improvement; 
and  as  ballooning  is  now  generally  piactiBed  merely  as  a 
spectacle  by  which  the  aeronaut  or  showman  gains  his 
living,  it  is  not  likely  that  any  advancement  will  be  mad& 

Of  flying  machines,  in  which  both  buoyancy  and  motion 
were  proposed  to  be  obtained  by  purely  mechanical  means, 
the  number  has  been  veiy  great  Most  of  the  projects 
have  been  chimerical,  and  wore  due  to  persons  possessed 
of  an  insufficient  knowledge  of  the  principles  of  natural 
philosophy,  both  theoretically  and  practically.  They  serve, 
however,  to  show  how  great  a  number  of  individuals  must 
have  paid  attention  to  the  matter,  and  even  at  the  present 
time  several  patents  are  taken  out  annually  on  the  subject 
We  do  not  propose  here  to  give  an  account  of  any  of  these 
projects,  for  but  few  haveever  passed  beyond  projects,  but 
wiU  merely  refer  to  Mr  Henson's  aerial  carriage,  which  in 
1843  attracted  some  attention.  The  apparatus  was  an 
elaborate  one,  and  its  principal  feature  was  the  great 
expanse  of  the  sustaining  phmes.  The  machine  was  to 
advance  with  its  front  edge  a  little  raised,  the  effect  of  which 
would  be  to  present  its  under  surface  to  the  air  over  which 
it  was  passing;  the  resLstance  of  this  air,  acting  on  it  like  the 
strong  wind  on  the  sails  of  a  windmiU,  would,  it  was  thought, 
prevent  the  descent  of  the  machine.  Mr  Henson  invented  a 
steam-engine  of  great  lightness,  but  he  proposed  that  the 
machine  should  be  started  down  an  inclined  plane,  so  that 
the  steam-engine  would  only  have  to  make  up  for  the 
velocity  lost  by  the  resistance  of  the  air.  The  scheme 
never  came  to  anything.  ^ 

In  the  still  air  of  a  room  it  is,  of  course,  not  difficult  to 
attach  an  apparatus  to  a  balloon  so  as  to  direct  its  motion, 
.and  even  models  of  flying  machines  have  been  made  which, 
when  tried  in  a  room,  seemed  moderately  successful  Some 
instruments  which  would  very  nearly  support  themselves 
in  the  air  were  shown  at  the  Aeronautical  Society's  exhi- 
bition at  the  Crystal  Palace.  A  good  deal  would  be 
accomplished  if  an  accurate  knowledge  of  the  exact  motion 
of  a  bird's  wing  could  be  obtained ;  in  fact,  until  this  is 
known,  or  until  sufficient  experimeuu  on  the  resistance 
experienced  by  different-shaped  lamin»  with  different 
motions  are  made,  there  seems  little  chance  of  the  con- 
struction of  a  satisfactory  flying  machine,  unless  means 
can  be  found  to  make  a  steam-engine  of  much  less  weight 
than  is  at  present  neces&ry. 

In  1865  the  AeronautioBd  Society  of  Qreat  Britain  was 
founded,  the  officers  being — President,  the  Duke  of  Argyle; 
Treasurer,  Mr  J.  Glaisher;  and  Secretary,  Mr  Brearey.  It 
has  published  an  annual  report  every  year  since  [1873],  con- 
taining selections  from  the  papers  read  to  the  society,  and 
abstracts  of  the  discussions  that  took  place  thereon  at  the 
meetings.  The  numerous  papers  submitted  to  this  society 
bear  witness  to  the  great  number  of  minds  that  are  engaged 
on  the  solution  of  the  problem  of  aerial  navigation.  Of 
course,  not  a  few  of  the  methods  proposed  are  the  fanciful 
projects  of  ignorant  men,  but  some  show  the  carttful  thought 
and  elaborate  experiment  of  trained  engineers  and  o&er 
qualified  persons.  In  1868  the  society  held  an  exhibitien 
of  flying  machines,  d^c.,  at  the  Crystal  Pidace,  which  was 
visited  by  many  persons.  A  fire-baUooa  of  a  H.  de  la 
MamCi  which  shonld  have  ascended  during  Uus  exhibition. 
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ca'jght  fire  and  was  burnt  In  1871  a  seriea  of  erpeii- 
ments  was  made  at  Penn's  hciory  (QreenwidL)  on  tlie 
raistance  of  different  shaped  planes  placed  at  different 
•iiglea,  in  a  corrent  of  air  produced  by  a  rotary  fan.  In- 
Testigations  of  this  kind  not  only  form  the  first  step 
towards  obtaining  data  for  a  tme  knowledge  of  the  exact 
nature  of  fiying,  but  are  also  independently  of  high  scientific 
interest^  The  chief  object  of  the  society  is  to  bring  together 
those  persons  who  are  interested  in  the  subject  of  aero- 
nautics (except  balloomsts  by  trade,  who  are  ineligible), 
and  to  encourage  those  who,  possessing  suitable  acquire- 
ments, are  deyoting  their  time  to  the  inrestigation  of  the 
question. 

Aerostatic  societies  have  also  been  founded  in  other 
eoantries;  but  although  they  have  been  inaugurated  with 
conaiderable  Sdat^  more  than  one  have  already  terminated 
a  ahort-liyed  career.  The  Vienna  society  seems,  howcTer, 
to  have  been  unusually  active  during  Uie  recent  exhibi- 
tioD  of  1873. 

The  principle  in  virtue  of  which  a  balloon  ascends  is 
exactly  the  same  as  that  which  causes  a  piece  of  wood  or 
other  material  to  float  partially  immersed  in  water,  and 
may  be  stated  as  follows,  viz.,  that  if  any  body  float  in 
equilibrium  in  a  fluid,  the  weight  of  the  body  is  equal  to 
the  weight  of  the  fluid  displaced.  By  the  "fluid  dis- 
placed" is  meant  the  fluid  which  would  occupy  the  space 
actually  occupied  in  tiie  fluid  by  the  body  if  the  body  were 
removed.  When  the  fluid  is  inelastic  and  incompressible, 
ie.,  a  liquid,  as  water,  its  density  is  the  same  throughout, 
and  bodies  placed  in  it  either  rise  to  the  surface  and  float 
there  partially  immersed,  or  sink  to  the  bottom.  Thus, 
snppoee  a  body  only  one-third  as  heavy  as  water  (in  other 
words,  whose  specific  gravity  is  one-tlurd)  was  floating  on 
the  surface  of  water,  then,  as  the  weight  of  the  body  must 
be  equal  to  that  of  the  water  it  displaces,  it  is  dear  tluit  one- 
third  of  the  body  must  be  immersed.  In  the  case,  however, 
of  an  elastic  or  gaseous  fluid,  such  as  air,  the  density  gradu- 
ally decreases  as  we  recede  from  the  surface  of  the  earth, 
for  each  layer  has  to  support  the  weight  of  aU  above  it»  and 
IS  air  is  elastic  or  compressible,  the  layers  near  the  earth  are 
more  pressed  upon,  and  therefore  denser  than  those  above. 
Thna,  if  a  body  lighter  than  the  air  it  displaces  be  set 
free  in  the  atmosphere,  it  rises  to  such  a  height  that  the 
air  there  is  so  attenuated  that  the  weight  of  it  dispkced  is 
equal  to  that  of  the  body,  when  equilibrium  takes  place, 
and  the  body  ascends  no  Mgher.  In  all  cases,  therafore, 
a  body  floating  in  the  air  is  totally  immersed,  and  it  can 
nerer  get  beyond  the  atmosphere,  and  floaty  as  it  were, 
upon  its  surface. 

To  find,  therefore,  how  high  any  body  (lighter  than  the 
sir  it  displaces),  such  as  a  balloon,  of  given  capacity  and 
weight,  will  rise,  it  is  only  necessary  to  calculate  at  what 
hei^t  the  volume  of  a  quantity  of  air  equal  to  the  given 
capacity  will  be  equal  in  weight  to  the  given  weight. 
Leaving  temperature  out  of  the  question,  the  law  of  the 
decrease  of  density  in  the  atmosphere  is  such  that  the 

density  at  a  height « is  equal  to  •"'t'  x  the  density  at  the 
eaith's  surface,  ^  being  the  measure  of  gravity,  and  k  also 
a  constant;  the  value  of  -^  is  called  the  height  of  the  homo- 

geneons  atmosphere,  via.,  it  is  equal  to  what  wotild  be  the 
height  of  the  atmosphere  if  it  were  homogeneous  through- 
oat,  and  of  the  same  density  as  at  the  earUi's  surface.  Its 
nine  may  be  taken  at  about  26,000  feet  Thus,  let  Y  be 
the  volume  of  a  balloon  and  its  appurtenances,  car,  ropes, 
^  (vis.,  the  number  of  cubio  feet,  or  whatever  the  unit 
of  sdEdity  may  be,  that  it  displaces),  and  let  W  be  ita 
voght  (including  that  of  the  gas),  then  it  will  rise  to  a 
hei^t «  such  that 


W  >■  y^^  X  density  of  air^ 

^  being  the  value  of  the  force  of  gravity,  and  v^  being  tha 
density  of  the  air  at  the  surface  dF  the  earth.  This  equa- 
tion is  not  quite  accurate,  for  several  reasons— (1)  because 
the  decrease  of  temperature  that  results  from  Increase  of 
elevation  has  not  been  taken  into  account;  (2)  because  g 
has  been  taken  to  measure  the  force  of  gravity  on  the 
earth's  surface,  whereas  it  should  represent  this  force  at 
a  height  x;  this  is  easily  corrected  by  repkdng  ^  by  ^, 

where  ^-^, r: ,  a  being  the  radius  of  the  earth,  but 

as  a  is  about  4000  miles,  and  x  is  never  likely  in  any  ordi- 
nary question  to  exceed  10  milee,  we  can  replace  ^  by  ^ 
without  introducing  sensible  error,  for  the  correction  due  to 
this  cause  would  be  much  less  than  other  uncertainties 
that  must  arise;  and  (3)  because  W  and  Y  could  not  both 
remain  constant.  If  the  balloon  be  not  fully  inflated  on 
leaving,  so  that  the  gas  contained  in  it  can  expand,  then 
Y,  the  volume  of  air  displaced,  will  increase;  while,  if  the 
balloon  be  full  at  starting,  the  envelope  must  either  be 
strong  enough  to  resist  the  increased  pressure  of  the  gas 
inside,  due  to  the  removal  of  some  of  the  pressure  outside 
(owing  to  t^e  diminished  density  of  the  air),  or  some  of  the 
gas  must  be  allowed  to  escape.  The  former  alternative 
of  the  second  case  could  not  be  complied  with,  as  the  balloon 
would  burst;  some  of  the  gas  must  therefore  escape,  and 
so  W  is  diminished.  The  weight  of-  gas  of  which  the 
balloon  is  thus  eased  cannot  properly  be  omitted  from  the 
calculation,  if  «  be  considerable;  but  a  good  approximation 
is  obtained  without  it,  as  the  weight  of  the  gas  that  escapes 
will  generally  bear  a  small  proportion  to  the  weight  of 
balloon,  car,  grapnel,  passengers,  &&    The  true  equaition 

a  sept  as  ro^ffds  temperature)  is  therefore,  f of  a  balloon 
at  starting — 

^' (5+a? (a+«)»     • 

Wf  denoting  the  volume  actually  occupied  by  tha  gas,  / 
■      '^  "  height  *,  and  p^  being 


denoting  ^T- 


,  vis.,  gravity  at 


the  density  of  the  gas  on  the  ground.  It  wiU  generally  be 
sufficient,  especially  when  temperature  is  omitted,  to  take 
the  formula  in  the  approximate  form  written  previously. 
As  the  volume  of  air  displaced  by  the  car,  ropes,  passengers, 
ACf  is  usually  trifling  compared  to  that  displaced  by  the 
balloon  itself,  no  great  error  can  arise  from  taking  v«-*  Y^ 
As  an  example,  let  us  find  how  high  a  balloon  of  100,000 
cubic  feet  capacity  would  rise  if  inflated  with  pure  hydrogen 
gas,  canying  with  it  a  weight  of  8000  lb  (this  including 
the  weight  of  the  baUoon  itself  and  appurtenances).  A 
cubic  foot  of  air,  at  temperature  32^  Fahr.,  and  under  a 
pressure  of  29*922  in.,  weighs  *080728  lb,  and  a  cubio 
foot  of  hydrogen  weighs  -006692  lb,  so.  that  (supposing 
the  barometer  reading  on  the  earth  to  be  29*922  in.,  and  the 
temperature  of  the  air  to  be  32*")  st  the  surface  of  the 
earth  the  balloon,  4a,  weighs  3669  lb,  and  the  weight  of 
the  air  displaced  is  8073  &.  The  balloon  will  therefore 
approximately  rise  to  such  a  hei^^t  x  that  100,000  cubio 
feet  of  air  shall  there  weigh  3669  lb;  and  « is  given  in  feet 
by  the  equation 

•         8669 

^BQB  am     f 

or  #  -  36,000  (log  8073  -  log  3669), 

the  logarithma  being  hyperbolic;  if  common  or  Briggian 
logarithms  be  used,  the  result  must  be  multiplied  by 
2*30268  ,  • .  (the  redprooa  of  the  modulus).    Ja  the  aboTS 
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coae  we  find  x  »  about  21,000  foet,  and  as  at  this  height 
rather  more  than  half  the  gas  will  have  escaped  (it  having 
been  supposed  that  the  balloon  was  fuU  at  starting).  This 
onfy  reduces  the  value  3559  by  about  300,  and  £e  result 
&f  taking  it  into  account  is  only  to  increase  the  height  just 
found  l^  about  200  feet  If  2000  lb  out  of  the  8000 
were  thrown  away  during  the  ascent,  the  balloon  would 
reach  a  height  of  about  10  miles;  the  weight  of  the  gas 
that  escapes  is  here  important,  as,  if  it  be  not  taken  into 
account,  the  height  given  by  the  formula  is  only  about 
8  miles. 

In  actual  aerostation,  as  at  present  practised,  ordinary 
coal  gas  is  used,  which  is  many  times  heavier  than  hydrogen, 
being,  in  fact,  usually  not  less  than  half  the  specific  gravity 
of  air.  Even  when  balloons  are  inflated  with  hydrogen, 
generated  by  the  action  of  sulphuric  acid  on  zinc  filings, 
Uie  gas  is  veiy  far  from  pure,  and  its  density  is  often 
^double  that  of  pure  hydrogen,  and  even  greater! 

The  hydrostatic  laws  relating  to  the  equilibrium  of  float- 
ing bodies  were  known  long  previous  to  the  invention  of 
the  balloon  in  1783,  but  it  was  only  in  the  latter  half  of 
the  18th  century  that  the  nature  of  gases  was  aujfficiently 
understood  to  enable  these  principles  to  have  been  acted 
on.  As  we  have  seen,  both  Black  and  Cavallo  did  make 
use  of  them  on  a  small  scale,  and  if  they  had  thought 
it  possible  to  make  a  varnish  impervious  to  the  passage 
of  hydrogen  gas  they  c'uld  have  easily  antidiMtted  the 
Montgolfiers.  As  it  was,  no  sooner  was  the  fire-balloon 
invented,  than  Charles  at  once  suggested  and  practically 
carried  out  the  idea  of  the  hydrogen  or  inflammable  air 
balloon. 

The  mathematical  theory  of  the  rate  of  ascent  of  a 
oalloon  possesses  remarkable  historic  interest,  from  the 
fact  that  it  was  the  last  problem  that  engaged  the  attention 
of  the  greatest  mathematician  of  the  last  century,  Euler. 
The  news  of  the  experiment  of  the  Montgolfiers  at  Aimonay 
on  June  5,  1783,  reached  the  aged  mathematician  (he  was 
in  his  77th  year)  at  St  Petersburg,  and  with  an  energy  that 
was  characteristic  of  him  he  at  once  proceeded  to  investi- 
gate the  motion  of  a  globe  lighter  than  the  air  it  displaced. 
Sor  many  years  he  had  been  all  but  totally  blind,  and  was 
in  the  habit  of  performing  his  calculations  with  chalk  upon 
a  black  board.  It  was  after  his  death,  on  September  7, 
1783,  that  this  board  was  found  covered  with  the  analytical 
investigation  of  the  motion  of  an  aerostat  This  investi- 
gation is  printed  under  the  title,  Calculi  ntr  Us  BaUotu 
ASro8Uaique$  faits  par  feu  M,  LSonard  SuUr,  teU  qt^an  Us 
a  inmvU  »ur  $an  ardoise,  aprh  §a  mart  arrivSe  U  7 
SepUftf^bre  1783,  in  the  Memoirt  of  the  French  Aeademp 
for  1781  (ppl  264-268).  The  explanation  of  the  earlier 
date  is  that  the  volume  of  memoirs  for  1781  was  not 
pnbUshed  till  1784.  The  peculiarity  of  Euler's  memoir  is 
that  it  deals  with  the  motion  of  a  closed  globe  filled  with  a 
gas  lifter  than  air,  whereas  the  experiments  of  the  Mont- 
golfiers were  made  with  balloons  inflated  with  heated  air. 
.The  explanation  of  this  must  be  that  either  an  imperfect 
account  reached  Euler,  and  that  he  supplied  the  details 
himself  as  seemed  to  him  most  probable,  or  that  he,  like 
the  Montgolfiers  themselves,  attributed  the  rising  of  the 
balloon  to  the  generation  of  a  special  gas  given  off  by  the 
chopped  straw  with  which  the  fire  was  fed.  The  treatment 
of  th»  question  by  Euler  presents  no  particular  point  of 
importance— indeed,  it  could  not;  bpt  the  fact  of  its  having 
given  rise  to  the  dosing  work  of  so  long  and  distinguished 
a  life,  and  having  occupied  the  last  thoughts  of  so  great  a 
mind,  confers  on  the  problem  of  the  balloon's  motion  a 
peeuHar  interest 

We  now  proceed  to  the  investigation  of  the  vertical 
motion  of  a  b^oon  inflated  with  gas,  the  horizontal  motion, 
of  ooune,  being  always  equal  to  that  of  the  current  in 


which  it  is  placed.  In  snpposinff,  therefore,  the  balloon  to 
be  ascending  vertically  into  a  ^rf  ectly  cahn  atmosphere, 
there  is  no  loss  of  generality.  There  are  two  cases  ci  the 
problem,  viz.,  when  the  balloon  is  only  partially  filled  with 
gas  at  starting,  and  when  it  is  quite  filled.  The  motion  in 
the  former  case  we  shall  investigate  first,  as  the  balloon 
will  ascend  till  it  becomes  completely  full,  and  then  the 
subsequent  motion  will  belong  to  Uie  second  case.  We  may 
remark  that  it  is  usual  in  investigations  relating  to  the 
motions  of  a  balloon  to  regard  it  in  the  way  that  Euler  did, 
viz.,  as  a  cloaed  Inextensible  beg,  capable  of  bearing  any 
amount  of  pressure.  In  point  of  fact,  the  neck  or  lower 
orifice  of  the  balloon  is  invariably  open  while  it  is  in  the 
air,  so  Ihat  the  pressure  inside  and  outside  is  practically 
always  the  same,  and  when  the  balloon  continues  ascending 
after  it  has  become  quite  full,  the  gas  pours  out  of  the  neck 
or  is  allowed  to  escape  by  opening  the  upper  valve.  It  is 
to  be  noticed  that  we  have  not  thought  it  necessary  to  trans- 
form the  f  ormuls  obtained  in  such  wise  that  they  may  be 
readily  adapted  to  numerical  calculations  as  they  stand,  as 
our  object  is  rather  to  exhibit  the  nature  of  the  motion,  and 
clearly  express  the  conditions  that  are  fulfilled  in  the  case 
of  a  balloon,  than  deduce  a  series  of  formulsd  for  practical 
use.  We  shall,  however,  indicate  the  simplificatbns  allow- 
able in  practical  applications.  The  effect  of  temperature, 
though  important,  is  neglected,  as  the  connection  between 
it  and  height  is  still  unknown.  It  was  chiefly  to  determine 
this  relation  that  Mr  Qlaiaher^s  ascents  were  undertaken, 
and  at  the  conclusion  of  the  first  eight  he  deduced  an 
empirical  law  which  seemed  to  accord  pretty  well  with  the 
observations;  the  succeeding  twenty  asoents^  however,  failed 
to  confirm  this  law.  In  fact,  it  is  evident,  even  without  ob- 
servation, that  the  rate  of  the  decline  of  temperature  when 
the  sky  is  dear  must  differ  from  what  it  is  when  doudy, 
and  that,  being  influenced  to  a  great  amount  by  radiation 
of  heat  from  the  earth's  surface,  it  will  vary  from  hour  to 
hour.  Under  these  circumstances,  as  <  ur  object  is  not  to 
deduce  a  series  of  practical  rules  for  calculating  heights, 
^,  we  have  supposed  the  temperature  to  remain  constant 
throughout  the  atmosphere.  The  assumption  of  any  law  of 
decrease  would  considerably  complicate  the  equations.  Per- 
haps the  simplest  law,  mathematically  considered,  would 
be  to  assume  the  curve  of  descent  of  temperature  to  be 
f '»€"'.  The  curve  Mr  Qlaisher  deduced  from  his  eight 
ascents  was  a  portion  of  a  hyperbola,  the  constants  beu^ 
determined  empirically. 

Let  Ma  the  mass  of  the  balloon,  car,  netting  gaa^  pas- 

sengen^  &&,  on  startinc: 
y.sthe  capacity  of  the  envelope  of  the  balloon  when 

full 
e^athe  volume  of  gas  at  the  pressure  of  the  air  intro- 
duced into  the  baUoon  before  starting, 
loathe  volume  (supposed  less  than  V^  occupied  by  the 

gas  at  the  height  z. 
^adensity  of  the  gas  in  the  balloon  on  the  earth, 
e  »      M  ft  y,       aXiiki  height  & 

#o=denidty  of  the  air  on  the  earth. 
#  a      ^  ff  at  the  height  x, 

fiathe  initial  upwud  velodty  of  the  baUoon  (which  is 

introdncea  for  the  sake  of  complete  geoeiali^, 

but  is  always  zero). 
«^athe  vdodty  (vertically  upwaids,  as  aU  horiiontd 

motion  is  ignored)  at  height  x. 

Then  the  equation  of  motion  at  any  time  pfmoua  to  the 
baUoon  becconing  completdy  filled  is 

M«^  =  •«8f'  -  M/  -  xn^-l  • , 

the  last  term  being  due  to  the  resistanoe  of  the  air,  which 
is  assumed  to  vary  directly  as  the  square  of  the  velodty 
and  as  the  density  of  the  air.    In  very  dow  motions  the 
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renstaiioe  ^pean  from  ezperimeDts  to  Ttaj  pretty  neariy 
M  the  irelocHj;  and  when  the  motion  is  Teiy  swifty  as  in 
the  ease  of  a  lifld-bcillet,  as  the  cabe  ol  the  veloei^;  but 
when  the  motion  is  neither  ywj  rapid  nor  very  ^w,  the 
law  of  the  sqnare  of  the  Telocity  probably  represents  the 
truth  Teiy  fairly.  By  ^  is  denoted  the  yalne  of  gravity 
at  the  hfl^t  d^  so  that 

s  being;  as  above,  the  radios  of  the  eartL  In  the  exponen- 
tial tenn,  we  shall  replace  ^  by  ^,  as  no  sensible  eiror  can 
remit  therefrom.  The  value  of  ov  is  constant,  as  by 
Boyle's  and  Haniotte's  law  it  always -tr^v^  Writing, 
therefor^  for  brevity-^ 

the  eqnaticn  of  motion  takes  the  form 

whence,  following  the  nsnal  role  for  the  integration  of 
linear  differential  equations  of  the  first  order,  ud  writing 
X  for  r**,  for  oonvenieuoe  of  printing, 


•='^•-"-5+^ 

1-^*/'-=^^ 


-iM^£i(-2fM-2n0) 

Heran  put  s* 0,  so  that «- «•,  and  we  have 

«,V— =fla«[-  ^+«{#-Ei(-i«i).su^EI(-Jii«) 

vhence,  by  subtraction, 

-M*"B(-Siw-  ftw)  +  ...-^lEi(-ii«)+«i^Bi(-«»M«)--} 
therefore 

+«f»»{«-Ei(-iia-ii«)-«-Ei(-i«i)-si^ia(-Jii«-JiM* 


+iii^Ei<-ftia)+j^ 


>-lSi(-8Mi-8iM) 

-8M)-t-...}J 

m  which  S«  is  used  to  denote  the  exponential  integral  of 
x,iu,:f'^dgf  Moording  to  a  recognised  notation.    The 

Taliies''of  the  integral  EiiP^  which  may  be  regarded  as  a 
known  function,  have  been  tabulated  (see  FkUotophieal 
TVwuoeiMiM  for  1870,  pp^  367-388). 

We  thus  have,  except  for  temperature,  the  complete 
tofation  of  the  problem  of  the  motion  of  the  balloon  so  far 
aa  velocity  and  height  are  concerned;  it  would  not  be 
poeidble  to  connect  the  time  and  the  height  except  by  the 


perfoimanoe  of  another  integration,  for  the  praeticabifity  of 
which  it  would  be  necessary  to  submit  to  soma  loss  of 
generali^^  vis.,  we  should  have  to  regard  «  as  small  as 
compared  to  a,  and  take  X  as  small,  and  so  on.  The  equa- 
tion last  written  gives  the  motion  until  the  height  (eay  k) 
IB  attained  at  which  the  balloon  becomes  quite  full,  after 
which  the  gas  begins  to  escape,  and  we  have  the  second 
case  ol  the  problem. 

Before  proceeding,  however,  to  the  diaenssion  of  thii 
second  case,  it  ia  worth  while  to  examine  the  solution  more 
carefully,  leaving  out  of  consideration  quantities  that  make 
no  very  great  difference  in  the  practical  result,  for  the  sake 
of  simpUdty.  Supposing,  then,  gravity  to  be  constant  at 
all  heights,  and  X  to  be  aero,  the  equation  of  motion  takes 
the  simple  form 

whence  t^^-V""/^* 

and  ire  see,  what  Is  pretty  evident  from  general  reasonings 
that  if  a  balloon,  partially  filkd,  rises  at  all,  it  willat  Irnt 
riae  to  such  a  hd^t  that  it  will  become  completely  full 

The  letten  meaning  the  aame  as  before,  the  equation  of 
motion  of  a  balloon  completely  filled  at  starting  ia 

or  substituting  for  p  and  <r  their  values 


dii 


|l£-V.^(l-e-^}^ 

+V^/l-e— )}-xu«.— 


The  integral  of  this  differential  equation  could  be  obtained 
in  series  as  before,  only  that  the  resulting  equations 
would  be  more  complicated.  As  we  do  not  propose  to 
discuss  the  formulae  obtained,  it  will  be  sufficient  for  our 
purpoee  to  deduce  an  approximate  solution  by  neglecting 
V^l  -€-")  compared  to  M,  vis.,  neglecting  the  mass  of 
the  gas  that  has  escaped  duringthe  ascent  compared  to  the 
maai  of  the  whole  balloon  and  appurtenances.  Itmustbe 
borne  in  mind,  however,  thst  when  coal  gas  ia  used,  and 
the  ascent  is  to  a  great  height,  the  mass  of  gaa  that  eeciq^ 
ia  I7  no  means  insensible,    llie  equation  thus  becomes 


or 


ybongg. 


This  is  an  equation  which  can  be  integrated 


in  exactly  the  same  way  as  that  previously  considered,  vis., 
by  multiplying  1^  a  factor  ^^  and  integrating  at  once; 
thusy 


-•^fi 


+0 


•+• 


-ii{i-Bi]-fia-iiflf)-ini^Ei(-«na-»ii«)+...  } 
+«{^Ki(-«fi«-tn«)-iw^Ei(-8iitt-3ii*)+  ..•  ]\ 
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-M,a^  [- ^4- J  i-Ei(-jia-i») 

-iiie*-Ei(-2>ia-2na;)+...  }"j+0> 

and  C  18  determiued  as  before  by  putting  «  »  0 ,  when  we 
bave  «  *  «f . 

In  this  case  «,  is  not  ten,  except  when  the  balloon 
starts  from  the  earth  quite  fnlL  The  general  case  is,  when 
the  balloon  is  only  partially  filled  on  leaving;  the  previous 
equations  then  hold  until  a  height  h,  at  which  it  becomes 
quite  full,  when  the  piotion  changes,  and  is  as  just  investi- 
gated. Then  u^  becomes  the  velocity  at  the  height  h,  and 
everything  is  measured  from  this  height  as  if  from  the  sot- 
face  of  the  earth,  a  being  then  the  rsdius  of  the  earth  +  ky 
Pq,  <ro  the  densities  at  height  h,  and  p,  <r  at  height  x  +  h, 
Ac  We  have  therefore,  except  as  /egarda  time,  completely 
determined  the  motion  of  a  balloon  inflated  with  gas  in  an 
atmoaphwe  of  constant  temperature.  The  introduction  of 
temperature  would  modify  the  motion  considerably,  but  in 
the  present  state  of  science  it  cannot  be  taken  into  account. 

The  general  principle  of  the  equilibrium  of  a  fire-balloon 
is,  of  course,  identical  with  that  of  a  gaa-balloon ;  but  thfi 
motion  is  different,  as  t|ie  degree  of  buoyancy  at  each 
moment  varies  with  the  temperature  of  the  air  within  the 
balloon,  and  therefore  with  the  heat  of  the  furnace  by 
which  the  air  is  wanned.  Dry  air  expands  ^^wd  part  of  its 
volume  for  every  increase  of  temperature  of  1  centignde, 
or  jjtr^  o'  i^  volume  for  every  increase  of  temperature 
of  1  Fahr.  If,  therefore,  the  air  in  an  envelope  or  bsg 
be  heated  60^  Fahr.  more  than  the  surrounding  air,  the 
air  within  the  bag  will  expand  ^^th  of  its  volume,  and 
this  air  must  therefore  escape.  The  air  within  the  bsg 
weighs  less,  therefore,  than  the  air  it  displaces  by  the 
^^th  part  of  the  latter;  and  if  the  weight  of  this  be 
greater  than  the  weight  of  the  bag  and  appurtexiances,  the 
latter  will  ascend.  It  is,  therefore,  always  easy  to  calcu- 
late approximately  the  ascensional  power  of  a  fire-balloon 
if  the  temperature  of  the  surrounding  air  be  known,  and 
oUo  the  mean  temperature  of  the  air  within  the  balloon. 
Thus,  let  the  balloon  contain  Y  cubic  feet  of  hot  air  at  the 
temperature  if  (Fahr.),  and  let  the  temperature  of  the 
surrounding  air  be  <  (Fahr.)  Also,  suppose  the  weight  of 
the  balloon,  car,  Ac,  is  W  lb,  and  let  the  Imrometer  reading 
be  h  inches,  then  the  ascensional  power  is  equal  to  the 
weight  of  tiie  air  displaced  -  weight  of  the  heated  air 
-W  lb,  viz., 

h      fVx-080728  Vx-0e0788)^     ^^ 

«9-922\j     1-32  "      -      f-2»     |1D-WID^ 
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080728  lb  being  the  weight  of  a  cubic  foot  of  air  at  tem- 
perature 32^,  under  the  pressure  of  one  atmosphere,  vi&, 
when  the  reading  of  the  barometer  is  29  '922  in.  Of  course, 
the  motion  depends  upon  the  temperature  of  the  air  in  the 
balloon  as  due  to  the  furnace,  if  the  latter  is  taken  up  with 
the  balloon ;  but  if  the  air  in  the  balloon  is  merely  warmed, 
and  the  balloon  then  set  free  by  itself,  the  problem  is  an 
easy  one,  as  the  rate  of  cooling  can  be  determined  approxi- 
mately; but  it  is  destitute  of  interest  We  have  said  that 
dry  air  increases  its  volume  by  T^th  part  for  every  in- 
creoA  of  V  (Fahr.),  but  the  air  is  generally  more  or  less 
saturated  with  moisturei  This  second  atmosphere,  formed 
of  the  vapour  of  water,  is  superposed  over  that  of  the  air, 
as  it  were,  and,  in  a  very  careful  oonsideratiou  of  the 
question,  should  be  taken  into  account  Even,  however, 
when  the  air  is  completely  saturated  with  molBture  but 
little  difference  is  produced ;  so  that  for  all  practical  pur- 
poses the  presence  of  the  vapour  of  water  in  the  sir  may 
be  ignored    Of  ooqibo  the  amount  of  vapour  depends  on 


tiie  dew-point,  and  tables  of  the  pressore  of  the  vi^poor  of 
water  at  different  temperatures  are  given  in  most  modem 
works  on  heat ;  but,  as  has  been  stated,  the  matter,  in  an 
aeronautical  point  of  view,  is  of  very  little  impcntanoei 
At  first  it  was  supposed  th^  the  cause  of  the  ascent  of  the 
balloon  of  the  Montgolfiers  was  traoeablo  to  the  generatioo 
of  g»8  and  smoke  from  the  damp  straw  which  was  set  liglil 
to ;  but  the  advance  of  science  ahowed  that  the  fire4»]loon 
owed  its  levity  merely  to  the  rarefactioa  of  the  air  prodnoed 
by  the  heat  generated. 

A  formula  giving  the*  height,  in  terms  of  the  leadinga-of 
the  barometer  and  thermometer,  on  the  surface  of  the 
earth,  and  at  the  place  the  height  of  which  is  required,  is 
easily  obtained  from  the  principles  of  hydrosti^icsL  The 
formula  given  by  Laplace,  reduced  to  English  units,  ia — 

;5=logQ^xe0169^1-h*-±^^)a+-002837  coa  2  L) 

/      .J:M261X 
\       20686900/ 

Z  being  the  height  required  in  feet,  h,  h*  the  hei^ta  of  the 
barometer  in  inches  at  the  lower  and  upper  stations,  <,  t  the 
temperatures  (Fahr.)  of  the  air  at  the  lower  and  upper 
stations,  L  the  latitude,  «  the  approximate  altitade,  and 
20,886,900  the  earth's  mean  rsdius  in  feet  This  waa  the 
formula  'tsed  by  Mr  Qlaisher  for  the  reduction  of  his 
observations.  It  ia  open  to  the  obvious  defect  that  the 
temperature  is  assumed  uniform,  and  equal  to  the  mean  of 
the  temperatures  at  the  upper  and  lower  stations ;  but  till 
the  law  of  decline  of  temperature  is  better  determined, 
perhaps  this  is  as  good  an  approximation  to  the  truth  aa 
we  can  have  without  introducing  needless  complication  in 
the  formula. 

A  sphere  is  not  a  developable  8urface--4.e.,  it  cannot  be 
divided  in  any  manner  so  as  to  admit  of  its  being  spread 
out  flat  upon  a  plane,  so  that  no  spherical  baUoon  coold  be 
made  of  ttif  plane  material  However,  the  silk  or  cotton 
of  which  balloons  are  manufactured  ia  sufficiently  flexible 
to  prevent  any  deviation  from  the  sphere  being  noticeable. 
Balloons  are  made  in  goret,  a  gore  being  what,  in  spherical 
trigonometry,  is  called  a  lyne,  vis.,  the  sur&ce  enclosed 
between  two  meridiana.  The  approximate  shape  of  tbcae 
gores  is  very  easy  to  calculate. 
Thus,  let  ABEO  be  a  gore, 
then  the  sides  ABE,  ACE, 
are  not  arcs  of  drdes,  but 
curves  of  sines,  vis.,-PQ  bears 
to  BB  the  ratio  that  sin  AP 
does  to  sin  AD,  or,  which 
comes  to  the  same  th^ig,  sup- 
posing AD-90^  and  AP 
-«*,  then  PQ-BD  sin  «^ 
It  is  thus  easy,  by  means  of  a 
table  of  natural  sines,  to  form 
a  pattern  gore,  whatever  the 
required  number  of  gores  may 
be.  Thus,  supposmg  there  are 
to  be  »  gores,  then  B  0  must 

be  Hih  of  the  circumference— 

vis.,  ^ths  of  AE;  end  BD 

;  fi 
and  AD  being  given,  any  num- 
ber of  points  can  be  found 
on  the  curve  ABE  in  the 
manner  indicated  above.  A 
eUght  knowledge  of  spherical  BdtooaGoia. 

trigonometry  shows  the  reason  for  the  above  rule.  Bal- 
loons, as  usually  constructed,  are  spherical,  except  for  the 
nebk,  which  is  made  to  slope  down,  so  that  tha  whole 


AERONAUTICS 


207 


shaijo  resembles  rather  tb&t  of  a  pear.  The  pattern  gore 
should  origiiiAUy  be  made  as  if  for  a  spherical  balloon,  and 
afterwards  the  slight  modification  necessaiy  for  the  forma- 
tion of  the  neck  ^oold  be  applied. 

The  gum  are  sewn  together,  and  a  small  portion  of  the 
upper  end  of  each  is  cat  away,  so  as  to  leave  an  aperture  at 
the  top  of  the  balloon  of  from  1  to  3  feet  in  diameter. 
This  w^iace  Is  oocnpied  bj  the  valve,  which  is  generally 
made  of  strong  wood,  and  consiBts  of  two  semidrcolar 
shatters  hinged  to  a  diameter  of  the  drenlar  frame,  and 
kept  dosed  by  a  spring.  The  valve  is  opened  by  polling  a 
string,  technically  called  the  valve-line,  which  passes  down 
throQgh  the  balleon  and  oat  at  the  lower  orifice  in  which 
the  neck  terminates.  The  net-work  which,  like  the  gores, 
is  attached  to  the  drcamferences  of  the  valve,  passes 
over  the  surface  of  the  baUoon,  and  supports  the  ring  or 
hoop  from  which  the  car  is  suspended  by  half  a  dosen 
strong  ropes,  of  perhape  4  or  6  feet  in  length.  The  net- 
work is  thus  stretched  between  the  valve  and  the  ring.  It 
is  yeiy  important  that  all  the  ropes  by  which  the  car  hangs 
from  the  ring  should  be  so  a4justed  that  each  may  bear 
pretty  nearly  the  same  weight,  as  otherwise  the  whole  net- 
ting and  balloon  will  be  strained,  and  perhaps  to  a  serious 
extent  The  car  is  usually  merely  a  large  basket  made  of 
wicker-work.  The  neck  of  the  balloon  should  be  7  or  8 
feet  above  the  car,  so  that  the  aeronaut  can  easily  reach  it 
by  mounting  into  the  ring.  The  best  material  for  the 
envelope  is  silk;  but  on  account  of  the  expense  cotton  or 
alpaca  is  generally  used:  in  all  cases  it  must  be  varnished, 
in  order  to  render  it  more  impervious  to  the  gas.  The 
gnpnd  or  anchor  is  a  large  five-pronged  hook  attached 
to  the  ring  by  a  rope  100  or  120  feet  long.  The 
first  care  of  ihe  aeronaut  on  leaving  the  earth  is  to 
lower  the  grapnel  gently  to  the  full  extent  that  the  rope 
will  permit.  Thus,  when  the  balloon  is  in  the  air,  the 
grapnd  hanga  down  below  it,  and  when  the  descent  is 
being  effected,  is  the  first  thing  to  touch  the  ground.  If 
the  descent  is  well  managed,  and  the  balloon  is  moving 
downwards  dowly,  the  weight  of  which  it  is  relieved  when 
the  grapnd  is  supported  hy  the  earth  checks  any  further 
descent,  and  the  wind  carries  the  balloon  along  horisontallv, 
the  grapnd  trailing  over  the  ground  nntil  it  catches  m 
tome  obstruction  and  is  held  fast  The  balloon  is  then  in 
mneh  about  the  same  podtion  as  a  kite  held  by  a  string,  and 
if  the  wind  be  strong,  plunges  about  wildly,  striking  the 
gnrand  and  rebounding,  until  the  aeronaut,  by  continued  use 
of  the  valve-line,  has  allowed  sufiEldent  gas  to  escape  to 
deprive  it  of  all  buoyancy  and  prevent  its  rising  again. 

The  diief  danger  attending  ballooning  lies  in  the  descent; 
for  if  a  strong  wind  be  blowing,  the  grapnd  will  some- 
times trail  for  miles  over  the  ground  at  the  rate  of  ten  or 
twenty  miles  an  hour,  catching  now  and  then  in  hedges, 
ditches,  roots  of  trees,  dee. ;  and,  after  giving  the  balloon  a 
terrible  jeik,  breaking  loose  again,  1^  at  length  some 
obstruction,  such  as  the  wooded  bank  of  a  stream,  affords 
a  finn  hold.  If  the  balloon  has  lost  all  its  buoyant  power 
bytUe  escape  of  the  gas,  the  car  also  drags  over  the  ground. 
Bat  even  a  very  rough  descent  ia  usually  not  productive  of 
any  very  serious  consequences;  as,  dthough  &«' occupants 
of  the  car  generally  recdve  many  bruises,  and  are  perhaps 
cut  by  the  ropes,  it  rarely  happens  that  anything  worse 
occurs.  On  a  day  when  the  wind  is  light  (supposing  that 
there  is  no  want  of  ballast)  nothing  can  be  easier  thui  the 
desoent,  and  the  aeronaut  can  dedde  several  nules  off  on 
the  fidd  In  which  he  will  alight  It  is  very  important  to 
have  a  good  supply  of  ballast,  so  as  to  be  able  to  dieek  the 
npidity  ci  the  descent,  as  in  passing  downwards  through 
a  wst  dood  the  wdght  of  the  balloon  is  enonuona^  in- 
etessed  by  the  water  depodted  on  it;  and  it  there  is  no 
baOast  to  throw  out  to  compensate  this  aocesdon  of  mass^ 


the  vdocity  is  sometimes  very  great  It  is  also  convenient, 
if  the  district  upon  which  the  baDoon  is  descending  apiwar 
unsuitable  for  landing,  to  be  able  to  rise  again.  The 
ballast  oonsists  of  fine  baked  sand,  which  becomes  so  scat- 
tered as  to  be  inappreciable  before  it  has  fallen  far  bdow 
the  balloon.  It  is  taken  up  in  bags  containing  about 
i  owt  each.  The  balloon  at  starting  is  liberated  by  a 
spring  catch  which  the  aeronaut  rdeases,  and  the  ballast 
should  be  so  a4justed  that  there  is  nearly  equilibrium 
before  leaving,  else  the  rapidity  of  ascent  is  too  great,  and 
has  to  be  checked  by  parting  with  ga&  It  is  dmost  im- 
posdble  to  liberate  the  balloon  in  audi  a  way  as  to  avoid 
giving  it  a  rotary  motion  about  a  vertical  axis,  which  con- 
tinues during  the  whole  time  it  is  in  the  air.  This  rotation 
makes  it  difficult  for  those  in  the  car  to  discover  in  what 
direction  they  are  moving;  and  it  is  only  by  looking  down 
along  the  rope  to  which  the  grapnd  ia  suspended  that  the 
motion  of  the  balloon  over  the  country  bdow  can  be  traced. 
We  may  mention  that  the  upward  and  downward  motion 
at  any  instant  is  at  once  known  by  merdy  dropping  over 
the  side  of  the  car  a  small  piece  of  paper:  if  the  paper 
ascends  or  remains  on  the  same  levd  or  stationary,  the 
balloon  ia  descending;  while,  if  it  descends,  the  balloon  ia 
ascending.  This  test  is  so  delicate  that  it  sometimes 
showed  the  motion  at  a  particular  instant  with  more  pre- 
dsion  than  did  Mr  QUusher's  very  delicate  instruments. 

Contrivances  are  often  propoeed  by  which  the  valve 
might  be  opened  in  less  crude  ways  than  by  merdy  pulling 
a  string  attached  to  it;  by  which  the  jerks  produoeid  by  the 
catching  of  the  grapnel  might  be  diminished,  &G.  These  im- 
provements are  not  adopted,  because  simplidty  is  requisite 
before  everything.  Any  mech%nical  contrivance  might  be 
broken  and  rendered  useless  l^  the  first  blow  of  the  car  on 
the  earth;  whereas  the  primitive  arrangements  in  use  are 
such  that  scarcely  any  rough  treatment  can  impair  their 
effidency. 

The  most  important  works  that  have  appeared  on  the 
subject  of  aerostation  are 

Daadaltu,  or  Maehanieal  MoHont,  by  Bishop  WiSdna,  London, 
1S48  ;  A  Trealiae  on  Uu  Natwre  and  Propertut  of  Air  and  othef 
Permanently  Eladie  Flwidt,  bv  Tiberias  Cayallo,  London,  1781  : 
Aeooumt  qf  M«  Fird  Amrial  Vbyag$  in  Sngland,  in  a  Sme$  qj 
LttUn  to  Am  Chiardiain,  bj  Yinoent  Lunardi,  London,  1784} 
Mittory  amd  Praetict  ofAerodaiion,  by  Tiberiua  Cavdlo^  Loadon» 
1786 ;  AnmaU  qf  tome  RemmrkabU  Aerial  and  Alpine  Foyoffte, 
indwUnff  thcte  o/  the  author,  by  T.  Fonter,  London,  1832; 
AeronautiM,  by  Monck  Mason,  London,  1838  ;  A  Syetem  qf  Aerth 
navHet,  comprehending  itt  Sarlieet  InveatigoLiom^  by  Jdm  Wiae^ 
Philaddphia,  1850 ;  Aetra  <%utot^  ExperimenU  and  Adeentiwree  in 
the  AtmM]^iMre,  bv  Hatton  Tanun;  London,  1865 ;  Vowtgce  Atriene, 
mr  J.  OUiaheiv  0.  FUmmarion,  w.  da  Fonrielle,  et  O.  Tiaaandier, 
Paria,  1870;  the  aama  tranalated  into  Engliah  and  pablished, 
edited  by  James  Qldahsr,  under  the  titla^  TraveU  in  the  Air, 
London,  1871. 

All  the  above  books  we  have  seen  oursdves,  and  used 
in  the  preparation  of  the  present  artide.  Attra  Catlra 
is  a  work  of  530  pp.  large  quarto ;  it  consisis  chiefly  of 
extracts  from  other  works  and  writings,  and  it  is  useful 
as  affording  data  for  a  history  rather  ^an  as  a  history 
itsdl  On  pp.  463-465  is  a  list  of  books  and  papere  on 
aeronautics,  which  seems  fairly  complete  up  to  the  date 
1864.  In  the  list  are  also  included  memoin  and  papen 
whidi  we  have  not  noted  in  the  last  paragraph,  aa  the  most 
important  of  them  are  referred  to  under  their  special  sub- 
jects in  the  course  of  this  artide.  We  diould  advise 
any  one  deairoua  of  studying  the  history  of  aeronautics  to 
consult  Mr  Tnmor'a  list  in  Astra  Cattrck,  which  is  the 
most  perfect  we  have  met  with.  He  has  marked  with  ati 
asterisk  those  works  that  may  be  consulted  by  the  public 
in  the  library  of  the  Patent  Office,  which  contains,  beddes 
books,  a  vduable  ooUectiaB  ol  prints  and  Vvoadsheels  on 
the  subject  of  aerostation,  (t.  o.) 
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iB^TSZEN,  PiETEE,  called  "  Long  Peter  on  account  of 
his  height,  an  luBtorical  painter  of  great  merit  aa  regaida 
both  drawing  and  colouring,  was  bom  at  Amsterdam  in 
152U,  and  died  in  1573.  Y/lien  a  youth  he  distinguished 
himself  by  painting  homely  scenes,  in  which  he  reproduced 
artides  of  furniture,  cooking  utensils,  &c.,  with  marvellous 
fidelity,  but  he  afterwards  cultivated  historical  painting; 
Several  of  his  best  works — altar-pieces  in  various  churches 
— «rere  destroyed  in  the  religious  wars  of  the  Netherlands. 
An  excellent  specimen  of  his  style  on  a  small  scale,  a 
picture  of  the  crucifixion,  may  be  seen  in  the  Antwerp 
Museum.  iErtszen  was  a  member  of  the  Academy  of 
St  Luke,  in  whose  books  he  is  entered  as  Larighs  Pder^ 
9childer,  Three  of  his  sons  attained  to  some  note  as  painters. 
M&  is  commonly  translated  hrau,  but  the  sos  of  the 
Romans,  like  the  xolXkos  of  the  Greeks,  y(^  used  to  signify 
not  only  pure  copper,  but  also  a  hronae,  or  alloy  of  copper 
and  tan.  Brast,  in  the  modem  acceptation  of  an  alloy  of 
copper  and  nnc^  yras  unknown  to  the  ancients.  The  cutting 
instruments  of  the  ancient  Qreeks,  Romans,  and  £)gyptians 
were  originally  of  bronze.  The  Romans  borrowed  their 
arms,  as  well  as  their  money,  from  the  Etruscans. 
AnalysLB  of  the  bronzes*  of  these  nations  shows  that  they 
contained  about  12  per  cent  of  tin,  which  gave  them  hard- 
ness and  the  capability  of  receiving  a  good  edge.  As  the 
most  ancient  coined  money  of  the  Romans  was  of  copper  or 
bronze,  cu  came  to  be  used  for  money  in  general,  even  after 
the  introduction  of  silver  and  gold  coinage;  and  en  a/tmufii 
was  used  to  signify  horrofwed  money,  debL  .£9  equestre, 
j&  hordearium,  ^s  militare,  were  terms  for  the  pay  of 
Roman  soldiers  (previous  to  the  introduction  of  the  regular 
Hipendium),  which  was  furnished,  it  would  appear,  not 
from  the  public  treasury,  btit  by  certain  private  persons  as 
decreed  by  the  state.  The  first,  which  amounted  to  10,000 
asses,  was  the  purchase-money  of  the  horse  of  an  eques. 
The  second,  amounting  to  2000  asses,  was  the  pay  of  an 
equet,  and  was  furnished  by  unmarried  women,  widows, 
and  orphans,  if  possessed  of  a  certain  amount  of  property. 
The  cBt  milUaref  reckoned  by  Niebuhr  at  1000  asses  a 
year,  was  the  pay  of  a  foot  soldier. 

JE80BINE8,  an  Athenian  philosopheri  said  to  have 
been  the  son  of  a  sausage-maker.  He  was  continoally 
with  Socrates;  which  occasioned  that  philosopher  to  say  that 
the  sausage-maker's  son  was  the  only  person  who  knew  how 
to  pay  a  due  regard  to  him.  It  is  alleged  that  poverty 
obl^ed  him  to  go  to  Sicily  to  the  court  of  Dionysius;  and 
that  he  met  with  great  contempt  from  Plato,  but  was  ex- 
tremely well  received  by  Aristippus,  to  whom  he  showed 
some  of  Ins  dialogues,  receiving  from  him  a  handsome  sum 
of  money.  He  did  not  venture  to  profess  philosophy  at 
Athens,  Plato  and  Aristippus  being  in  such  high  esteem; 
but  he  opened  a  school,  in  which  he  taught  philosophy  to 
maintain  himseif  He  afterwards  wrote  orations  for  the 
forum.  Phrynicus,  in  Photius,  ranks  him  amongst  the 
best  orators,  and  mentions  his  orations  as  the  standard  of 
the  pure  Attic  style.  Hermogeues  has  also  spoken  very 
highly  of  him.  He  wrote,  belies,  several  dialogues:—!. 
Concerning  virtue,  whether  it  can  be  taught;  2.  Eiyxias, 
or  Erasistratus:  concerning  riches,  whether  they  are  good  • 
3.  Axiochus :  concerning  death,  whether  it  is  to  be  feared,— 
but  those  extant  on  the  several  subjects  are  not  genuine 
remains.  M.  le  Clero  has  given  a  Latin  translation  of 
them,  with  notes  and  several  dissertations,  entitled  SUvcb 
Phlologica, 

iESCHINES,  a  celebrated  Grecian  orator,  was  bom  in 
Attica  389  years  before  the  Christian  era.  According  to 
his  own  account,  he  was  of  distinguished  birth;  according 
to  that  of  Demosthenes,  he  was  the  son  of  a  courtesan,  and 
a  humble  performer  in  a  company  of  comedians.  But 
whatever  was  the  true  history  of  his  birth  and  early  life, 


his  services  as  a  soldier,  and  his  talents,  whick  were  eon- 
siderable,  procured  him  great  apphtuse;  and,  as  a  pnUic 
speaker,  he  became  a  formidable  rival  to  Demosthenes 
himself.  The  two  orators,  inspired  probably  with  mutual 
jealousy  and  animosity,  became  at  last  the  strenuoua 
leaders  of  opposing  parties,  .fischines  had  almost  from  the 
first  advocated  peace  with  Philip  of  Macedon,  and  haTing 
been  sent  on  several  embassies  to  negotiate  with  the  king, 
had  been  treated  with  much  respect  He  was,  in  oouae- 
quenoe,  accused  by  Demosthenes  of  having  received  money 
as  a  bribe  when  he  was  employed  on  one  of  theiw 
embassies.  He  indirectly  retaliated  by  bringing  an  accu- 
sation against  Ctesiphon,  the  friend  of  Demosthenes,  for 
having  moved  a  decree,  contrary  to  the  Glws,  to  confer  on 
Demosthenes  a  golden  crown  as  a  mark  of  public  appro- 
bation. A  numerous  assembly  of  judges  and  citizens  met 
to  hear  and  decide  the  question.  Each  orator  emplojred 
all  his  powers  of  eloquence;  but  Demosthenes,  with  superior 
talents,  and  with  more  justice  on  his  side,  was  victorious; 
whereupon  iOschines  went  into  exile.  According  to  Flutaich, 
the  resentment  of  Demosthenes  was  now  softened  into 
generous  kindness:  for  when  JSsdiines  was  going  into 
banishment,  he  requested  him  to  accept  of  a  sum  of  money ; 
which  made  him  exclaim,  "How  do  I  regret  leaving  a 
country  where  I  have  found  an  enemy  so  generous,  that  I 
must  despair  of  ever  meeting  with  a  friend  who  shall  be 
like  himl"  But  this  story  seems  more  than  doubtfol. 
^iBchines,  after  staying  some  years  in  Asia  Minor,  opened 
a  school  of  eloquence  at  Rhodes.  He  is  said  to  have  com- 
menced his  lectures  by  reading  to  his  audience  the  two 
orations  which  had  been  the  cause  of  his  banishment.  Hi!* 
own  oration  received  great  praise,  but  that  of  Demosthenes 
was  heard  with  boundless  apphtuse.  In  so  trying  a 
moment,  when  vanity  must  be  supposed  to  have  beoi  deeply 
wounded,  he  is  reported  to  have  said,  with  a  noble  gene- 
rosity of  sentiment,  "What  would  you  have  thought  if  yon 
had  heard  him  thunder  out  the  words  himself  1"  .Machines 
afterwards  removed  to  Samos,  where  he  died  in  the  75th 
year  of  his  age.  Three  only  of  his  orations  are  extant. 
His  eloquence  is  of  a  very  high  order,  and  as  an  orator  he 
is  second  only  to  Demosthenes. 

iBSCHTLUS,  the  father  of  the  Greek  tragic  drama^  was 
bom  in  the  year  525  Bia,  in  the  Attic  demos  of  VJ^iniif 
The  period  of  his  youth  and  manhood  coincides,  therefore, 
with  that  great  uprising  of  the  natbnal  spirit  of  the  Greeks^ 
caused  by  the  successive  attempts  of  Darius,  king  of  Persia^ 
and  his  son  Xerxes,  to  enslave  their  European  neighbours 
on  the  north  and  west  shores  of  the  .£gean;  and  it  was  no 
doubt  as  much  for  the  advantage  of  hu  poetical  facoltj  as 
for  the  development  of  his  manhood,  that  he  took  an  activo 
part  in  those  famous  nulitaiy  achievements  by  whidi  the 
march  of  the  insolent  Asiatic  hosts  was  repelled.     The 
father  of  Attic  tragedy  helped,  in  the  year  490,  to  drive 
the  captains  of  Darius  into  the  marshes  of  MaraUion,  and, 
ten  years  later,  encompassed  with  ruin  the  multitudinous 
armament  of  Xerxes  within  the  narrow  strait  of  gta^ln^^in 
The  glories  of  this  naval  achievement,  the  bard  who  Ko^ 
helped  to  win  it  with  his  sword  afterwards  lived  to  cele- 
brate with  the  lyre,  and  left  to  the  world  the  play  of  the 
i'tfmofw,  as  a  great  national  record  of  combined  poetry 
and  patriotism  almost  unique  in  histoiy.     Of  his  subee- 
quent  career  at  Athens  only  a  few  scanty  notices  remain, 
and  those  chiefly  connected  with  the  representation  of  his 
playa.^    We  know  that  he  composed  seventy  plays,  and  tli^t 
he  gained  the  prize  ior  dramatic  excellenoe  thirteen  times ; 
further,  that  the  Athenians  esteemed  his  works  so  highly 
as  to  allow  sonie  of  them  to  be  represented  after  his  dj*»^h^ 
— a  privilege,  in  their  dramatic  practice,  altogether  anoma- 
lous.    We  know,  also,  that  in  the  course  of  his  life  he  paid 
quo  or  two  visits  to  Sicily,  to  which  countiy  he  was  attncted. 
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DO  donbt,  by  the  Bsine  liteniy  inflnence  in  the  pexaon  of 
its  ruler  Hiero,  that  drew  thither  Bacchjlides,  Simonides, 
and  other  notable  men  of  that  rich  epodt  There  can,  at 
the  same  time,  be  little  doubt  that  one  cause  of  hie  Tiaits 
to  that  ialand  may  have  been  a  want  of  sympathy  as  to 
political  matters  between  him  and  the  Athenian  public; 
for  while  the  Athenians,  from  the  time  of  CleisLhenes  (A.a 
510),  had  been  advancing  by  rapid  and  decided  stepe  to 
the  foil  expansion  of  the  democratic  principle,  it  is  evident, 
from  some  passages  in  his  plays,  especially  from  the  whole 
tone  and  tendency  of  the  £umenidet,  ihsX  the  political 
leanings  of  the  poet  of  the  Frometketu  were  towaids  aris- 
toeracy,  and  that,  in  the  days  of  Pericles,  he  foresaw,  with 
a  Bonowf ul  fear,  the  ripeness  of  those  d^knocratic  evils 
which  within  so  short  a  period  led  Xenophon  to  seek  a  new 
fatherland  in  Sparta,  and  opened  to  the  Macedonian  a  plain 
path  to  the  sovereignty  df  Greece.  Bat  whatever  may 
hsTB  have  been  his  motives  for  retiring  from  the  scene  of 
80  many  literary  triumphs  (and  the  gossipers  of  ancient^ 
times  have  of  course  transmitted  to  us  their  pleasant  in-* 
TSQtions  on  this  point),  it  is  certain  that,  in  the  year  A.a 
456,  two  years  after  the  representation  of  his  great  trilogy, 
the  Orettiad,  he  died  at  Gela,  in  Sicily,  in  the  sixty-ninth 
year  of  his  age;  and  the  people  of  G^sla,  rejoicing  in  his 
bones,  as  Ravenna  does  in  those  of  the  banished  Dante, 
inscribed  the  following  memorial  on  his  tomb: — 

"  Here  JBechylos  liea,  firom  his  Athenian  home 
Remote,  'neaUi  Oela's  wheat-podacing  loom ; 
How  Ixave  in  battle  was  Eupnorion's  son, 
The  long-luired  Mede  can  tell  who  fell  at  Uarathon." 

And  thus  he  lives  among  posterity,  celebrated  more  as  a 
patriot  than  as  a  poet;  as  if  to  witness  to  all  times  that- the 
great  worid  of  books,  with  all  its  power,  is  but  a  small 
thing  unless  it  be  the  reflection  of  a  greater  world  of  action. 
Of  the  seventy  plays  which  an  old  biographer  reports  him 
to  have  composed,  only  seven  rftmain,  with  a  few  fragments' 
of  little  significance  save  to  the  keen  eye  of  the  professed 
phflologist  These  fragments,  however,  are  sufficient  to 
jostif  y  the  high  estobm  in  which  he  was  h^d  by  the  Athenian 
public,  and  by  that  greatest  of  all  the  great  wits  of  a  witty 
age  and  a  witty  peo|ue,  Aristophanes.  In  the  grand  trilogy 
which  exhibits,  in  three  consecutive  tragedies,  the  story  of 
the  murder  of  Agamemnon,  and  its  moral  sequences,  we  have 
a  perfect  specimen  of  what  the  Greek  tragedy  was  to  the 
Greeks,  as  at  once  a  complex  artistic  machinery  for  the 
eihibition  of  national  legend,  and  a  grave  pulpit  for  the 
preaching  of  important  moral  tmths;  nor  could  a  more 
worthy  founder  than  .£schylus  of  such  a  "  sacred  opera" 
be  imagined.  Bis  imagination  dwells  habitually  in  the 
loftiest  region  of  the  stem  old  religious  mythology  of 
primeval  Greece;  his  moral  tone  is  pure,  his  character 
earnest  and  manly,  and  his  strictly  dramatic  power  (not- 
withstanding the  very  imperfect  form  of  the  drama  in  his 
day),  as  exhibited  more  especially  in  the  Affamemnon,  in 
the  Evmenidei,  and  in  some  parts  of  the  Prometheus^  is 
such  as  none  of  his  famous  successors,  least  of  all  Euripides, 
eoold  surpass.  Of  his  other  plays,  the  Setfen  againet  Thebee 
IB  a  drama,  as  Aristophanes  expressed  it,  **  full  of  war," 
and  breathes  in  every  line  the  spirit  of  the  age  and  of  the 
people  that  saved  Europe  from  the  grasp  of  oriental 
despotism;  the  Pernans,  though  weak  in  some  parts,  con- 
tains some  fine  choral  poetry,  and  a  description  of  the  battle 
of  SaL&mis,  that  will  bebng  to  the  poetry  of  the  world 
so  long  as  the  world  ksts;  while  the  Suf^iarUs  presents 
much  in  a  tasteful  translation  that  makes  us  lament  the 
lo6d  of  the  missing  piece  of  the  trilogy  to  which  it  belonged, 
no  less  than  the  blundering  of  the  thoughtless  copyists  of 
the  middle  ages,  by  whose  pen  it  has  been  so  egregiously 
defaced.  For  in  ancient  times  the  flowing  rhetorical 
Euripides  was  foiiii4  a  niore  useful  model  for  the  schools 


of  eloquence  than  the  lofty,  stem,  and  sometimes  hanih^ 
and  occasionally  it  may  be  obscure,  .£schylus:  therefore 
the  text  of  the  latter  has  been  comparatively  neglected, 
and  much  work  was  left  for  the  tasteful  philologist 
before  many  parts  of  his  noblest  choruses  could  be  ren- 
dered l^ble.  Of  the  editions  of  iEschylus,  the  most 
notable  in  the  earlier  times  of  modem  scholarahip  is  that 
of  Stanley;  in  more  recent  times,  that  of  Schiitz,  who 
undertook  the  work  of  restoration  with  much  learning  and 
great  boldness.  The  impulse  given  by  this  scholar  was 
moderated  by  Wellauer,  who,  in  his  edition,  along  with 
some  happy  emendations,  principally  endeavoured  to  vin- 
dicate the  authority  of  the  manuscript  readings  from  the 
large  license  of  conjectural  critics;  and  now  from  the 
remains  of  the  great  Hermann  has  been  published  a  text 
that  should  present  the  just  medium  between  the  timidity 
of  Wellauer  and  the  rashness  of  mere  coi^ectural  criticism, 
though  it  is  much  to  be  feared  that  the  leamed  German 
has  been  not  seldom  led  astray  by  the  itch  of  emendfktion, 
which  is  the  old  besetting  sin  of  critical  scholarship^  Of 
English  poetical  translations  there  (ire  the  old  one  by  Potter, 
and  recent  ones  by  Bladde,  Plumptre,andiSwanwick.  There 
is  also  a  translation  in  literal  prose  by  Buckley,    (j.  8.  b.) 

iESCULAPIUS,  in  the  Heathen  Mythology,  the  god  of 
medicine,  was  the  son  of  Apollo  and  the  nymph  Coronis. 
He  was  educated  by  the  centaur  Chiron,  who  taught  him 
the  art  of  healing;  and  his  skill  enabled  him  to  cure  the 
most  desperate  diseases.  But  Jupiter,  emaged  at  his 
restoring  to  life  Hippolytns,  who  had  been  torn  in  pieces  by 
his  own  horses,  killed  him  with  a  thunderbolt  According 
to  Oioero,  there  were  three  deities  of  this  name:  the  first, 
the  son  of  Apollo,  worshipped  in  Arcadia,  who  invented 
the  probe  and  bandages  for  wounds;  the  second,  the 
brother  of  Mercury,  who  was  killed  by  lightning;  and 
the  third,  the  son  of  Arsippus  and  Arsinoe,  who  was  the 
first  to  teach  tooth-drawing  and  purging.  At  Epidau^jis^ 
iEsculapius's  statue  was  of  gold  and  ivory,  with  a  Jongp 
beard,  the  head  surrounded  with  rays,  a  knotty  stick  in  one 
hand,  and  the  other  entwined  with  a  serpent :  the  figure 
was  seated  on  a  throne  of  the  same  materials  as  the  statue, 
•and  had  a  dog  lying  at  its  feet  The  Romans  crownsd 
him  with  laurel,  to  represent  his  descent  from  Apollo;  aild 
the  Fhliasians  represented  him  as  beardless.  The  cock,  the 
raven,  and  the  goat  were  sacred  to  this  deity,  ^is  chief 
temples  were  at  Peigamos,  Smyrna,  Tricca,  a  city  in  Thes- 
saly,  and  the  isle  of  Coos;  in  all  which  places  votive  tablets 
were  hung  up,  showing  the  names  of  tiiose  cured  and  the 
diseases  ci  which  they  were  healed  by  his  assistance.  But 
his  most  famous  shrine  was  at  Epidaurus,  where,  eveiy  five 
years,  games  were  celebrated  in  his  honour,  nine  days  after 
the  Isthmian  games  at  Corinth. 

.£SIR  (plural  of  Aa,  or  A$$,  god),  the  gods  of  the 
Northmen  of  Scandinavia  and  Iceland.  There  were  twelve 
chief  gods  or  .£sir  besides  Odin  (the  All-fMr,  All- 
father),  viz.,  Thor,  Baldur,  Niord,  Frey,  T^  or  T^r,  Bragi, 
Heimdal,  Hod,  Yidar,  UU,  Forsetti,  Loki  or  Lopt  The 
chief  goddesses  of  Asoabd  (q.v,),  the  Odinic  Olympus, 
were^Frigg,  Freyia,  Nazma,  Sif,  Saga,  Help  Gefion,  Eir« 
Hlin,  Lofn,  Ydr,  Snotra.  The  names  of  the  .£sir,  con- 
sidered in  the  primary  old  northem  significance  of  .the 
words,  convey  in  most  instances  an  allusion  to  their  char- 
acteristics; but  it  is  impossible  to  decide  whether  they 
merely  personify  certain  physical  powers  in  nature,  and 
abstract  ideas  of  definite  mental  conditions,  or  whether 
they  were  originally  borne  by  individuals  connected  with 
the  pre-historic  ages  of  the  people.  It  is  probable  that 
the  ideas  underlying  the  mythi  connected  with  the  JEbit 
have  a  mixed  origin,  and  may  be  referred  to  a  blending  of 
physical,  materid,  and  historical  elements.  Our  know- 
ledj^  of  northern  mythology  has  been  derived  principally 
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from  the  fragmontory  remains  of  ancient  ScandinaTian 
BongSy  first  coUectod  in  Iceland  in  the  11th  oentoiy,  and 
embodied  in  the  13th  century  with  numerous  other  prose 
and  poetic  myths  in  a  compilation  now  known  to  us  as  the 
Eddcu,  From  these  highly  interesting  but  frequently 
obscure  sources  we  are  able  to  reproduce  to  a  certain  extent 
the  image  and  conception  of  each  of  the  ufisir,  as  they 
presented  themselves  to  the  imagination  of  their  early 
northern  worshippers. 

In  Thor,  who  seems  to  have  been  a  god  of  that  earlier 
Phoenician  form  of  nature-worship  which  was  superseded 
in  Scandinavia  and  Northern  Germany  by  the  faith  of 
Odin,  we  have  the  impersonation  of  the  disturbing  and 
destructive  agencies  in  the  universe.  He  is  the  son  of 
heaven  and  earth— of  Odinj  the  All-father,  and  of  Frigg 
or  Horgvin,  the  vivifying — and  is  the  strongest  of  the 
JEaii,  From  his  hammer  flashed  the  lightning,  and  his 
chariot  wheek  sent  thunder  rolling  through  Uie  douds 
as  he  went  on  his  way,  cleaving  mountains,  loosening 
the  pent-up  streams  and  fires,  And  slaying  all  giants 
and  misshapen  monsters.  Ever  busily  engaged  in  these 
bbours,  he  seldom  tarried  in  Asgard  with  the  other  iEsir, 
but  dwelt  in  his  mansion,  Bilsldrnir,  in  the  densest  gloom 
of  the  clouds.  With  his  mallet  he  consecrated  the  newly- 
wedded,  and  hence  the  sign  of  the  mallet  or  hammer  was 
made  by  the  Northmen  when  they  took  an  oath  and  bound 
themselves  by  vows,  whether  of  marriage  or  any  other 
obligation.  The  early  Christian  missionaries  of  Norway, 
finding  the  faith  in  Thor  too  strong  to  be  suddenly  up- 
rooted, tried  to  transfer  many  of  his  characteristics  to  their 
sealous  royal  convert,  St  Olaf,  who  was  said  to  have  re- 
sembled the  old  northern  god  in  his  oomeUness  of  person, 
his  bright  red  beard,  hot,  angry  temper,  and  personal 
strength;  while  some  of  the  monks  of  a  kter  period  en- 
deavoured to  persuade  the  Northmen  that  in  Thor  their 
forefathers  had  worshipped  the  Christ,  the  strong  and 
mighty  Saviour  of  the  oppressed,  and  that  his  mallet  was 
the  rude  image  of  the  cross.  Slaves  and  all  thralls  killed 
in  battle  were  believed  to  be  under  the  protection  of  Thor, 
who,  as  god  of  the  Finns  before  the  spread  of  the  As 
religion,  was  honoured  as  their  special  guardian  against 
the  tyranny  of  their  new  masters. 

In  Baldur  the  Northmen  honoured  all  that  was  beauti- 
ful, eloquent,  wise,  and  good,  and  he  was  the  spirit  of 
activity,  joy,  and  light;  but  his  name  signifies  the  strong 
in  mind,  and  the  earliest  conception  of  Baldur  is  that  of 
mental  rather  than  physical  or  material  perfection.  His 
wife,  Nanna,  reflected  these  attributes  in  a  less  degree. 
On  his  life  depended  the  activity  and  happiness  of  all  the 
JEalr^  excepting  only  Loki,  the  earthly  fixe  or  incarnation 
of  evil,  and  hence  this  As,  from  envy  of  the  beauty  and 
innocence  of  Baldur,  brought  about  his  death,  and  hindered 
lus  release  from  the  power  of  Hel,  the  goddess  of  death. 

Aooording  to  the  niTth,  th«  JEslr,  diatrenod  st  B«Idur*8  prMenti- 
mont  of  his  own  approauhing  end,  joined  kit  mother,  rriogp  in 
exacting  an  oath  from  animala,  plants,  and  minerals,  not  to  uijnre 
him.  The  mistletoe  alone  among  plants  had  been  forgotten,  and 
when  this  was  discovered  bv  Loki  he  palled  a  wand  of  it,  and 
hastening  to  the  assembly  of  the  JEair,  where  all  were  engaged  in 
the  sport  of  shooting  at  Baldur,  as  he  was  sappoaed  to  be  inTtdner^ 
able,  he  ^ve  it  to  Usd,  th^  blind  god  oi  Druta  strength,  and 
directed  him  how  to  aim  it  The  mistletoe  pierced  Baldur  through, 
and  he  fell  dead  to  the  gronnd  in  the  preaenoe  of  the  .£dr,  who, 


foreseeing  the  evil  that  would  befall  them,  since  light  and  parity 
had  been  taken  from  them,  gave  way  to  sorrow  ana  fear,  when 
all  their  eiforts  to  release  BJdar  from  Ual  had  been  thwarted  by 


the  machinations  of  LoU,  thejr  reeoWed  to  avenge  thombelTei. 
Having  captured  their  foe,  they  confined  him  wiUiin  a  muantain- 
cave,  and  hung  above  his  head  a  venomous  snake,  to  drop  its  poison 
on  his  face;  but  his  wife,  Sigyn,  stood  hj  him,  and  caoght  the 
drops  in  a  cup,  and  it  was  only  while  she  emptied  the  goblet  that 
the  venom  touched  him,  when  he  shrank  anide,  and  cau«^  the  earth 
to  be  shaken  as  with  an  earthquake.  There  I/)ki  will  rnmatn  till 
Bo^uac^ky  the  twiligh:  of  th«  world,  when  the  Aair,  the  earth,  sad 


all  dwellers  thersliu  will  b^  destroyed  by  the  powers  ef  evil,  the 
resooors  and  oompaniona  of  LokL  Onlv  Odin,  th«  All-fiather,  wiU 
survive^  and  gather  aroond  him  on  Idits  plain,  where  Asmrd  had 
once  stood,  the  iBeir,  regenerate  and  purified  by  Burt's  buck  tf, 
and  then  a  new  and  better  world  ?ri]l  arise,  in  which  Baldor  will 
again  coma  with  his  nnoonsdons  sUyer,  flSd,  and  all  aril  will 
cease,  and  light  and  darkness  will  dwell  together  in  unity. 

Under  one  form  of  the  myth  of  Baldur's  death  he  is  the 
bright  god  of  day  or  summer,  and  H5d,  the  blind  and  the 
strong,  is  dark  night  or  fleroely-raging  winter,  his  pre- 
ordained foe  and  destroyer.  After  that  final  purification 
by  suffering  or  fire^  and  the  regeneration  to  which  the 
Northmen  looked  as  the  means  of  the  ultimate  acynstment 
of  the  disturbed  balance  between  evil  and  good,  and  from 
which  they  did  not  exempt  their  gods,  the  influence  of 
good  was  to  prevail.  Baldur  would  reappear,  and  Loki, 
the  consuming  power  of  evil,  be  no  more  heard  oL 

Loki,  in  the  beginning  of  time,  under  the  name  of 
Lodthur,  flame,  and  as  the  foeter-brother  of  the  AU-father, 
had  united  with  him  in  imparting  blessings  to  the  oniversey 
and  had  given  blood  and  a  fair  colour  to  Ask  and  Embk, 
from  which  the  first  men  wero  created.  Afterwaivis  he 
left  the  council  of  the  .£sir,  and  like  a  fallen  angel  wan- 
dered away  into  regions  of  space,  desolating  and  oonsuming 
all  things  that  came  in  contact  with  1^  fierce  flame. 
Descending  into  the  bowels  of  the  earth,  where  his  presence 
is  made  manifest  by  volcanic  fires,  he  consorted  with  evil 
giantesses,  by  whom  he  became  the  father  of  Hel,  pallid 
death ;  of  Angurboda,  the  announcer  of  sorrow ;  and  oi  the 
wolf  Fenrir,  and  the  serpent  of  Midgard,  which  are  ever 
threatening  the  destruction  of  the  world  and  the  peace  ol 
the  iEsir. 

LoU  can  sssnma  all  forms.  As  sensoality  ha  eenrsas  thranglh 
tha  veins  of  men,  and  aa  heat  and  fire  ha  pervades  natora,  «*««»*«|> 
death  and  destruction.  After  the  introduction  of  Christiaiii^,  tbs 
attributes  and  mystic  deeds  of  Loki  were  transferred  to  Satan  by  tha 
people  of  Scandinavia,  amongst  whoae  deaoendants  hia  name  still 
rstuna  its  evil  reputation.  In  fceland  an  igni$/atutu  ia  known  as 
Loki's  burning;  and  in  Jutland,  when  there  u  a  i^iirling  light 
or  a  waving  motion  in  the  air  which  impedes  the  sight  of  aistanft 
objects,  the  peasants  say,  *'  Loki  is  waving  Ms  9019,** 

'  Ifiord,  supposed  to  be  the  Nerthus  known  to  the  Romana, 
and  his  duldron  .Frey  or  Fricoo  and  Freyia,  appear  to  hare 
been  honoured  in  the  north  before  the  time  of  Odin,  and 
to  have  been  worshipped  by  peoples  powerful  enough  to 
have  been  admitted  into  friendly  alliance  with  lus  f ollowera^ 
Niord  is  said  to  have  lived  in  Y anaheim,  and  to  have  ruled 
over  the  Yanir,  or  light  elves,  bng  beforo  he  became  one 
of  the  w£sir.  He  is  god  of  the  ocean,  the  ruler  of  winda 
and  stiller  of  waves,  and  to  him  the  seaf arsr  and  fisherman 
raise  altars  and  make  prayera  His  attributes  and  powers 
seem  to  point  to  the  exiBtenoe  of  a  superior  knowledge  o£ 
navigation  among  those  ancient  races  of  Scandinavia  who 
have  been  idealised  in  the  imagination  of  the  Northmen  aa 
good,  bright,  and  agile  elves  and  water-sprites^tha  Xaos 
Al/ar—oT  Yanir  of  their  mythology.  Niord's  sea  Frey  ia 
the  god  of  rain,  plenty,  and  fruitfulness;  and  his  worshipy 
according  to  the  early  northern  chronicler,  Adam  ol 
Bremen,  was  accompanied  with  phallio  ritea  His  aister 
and  wife,  Freyia,  who  holds  a  high  place  among  the  .fair, 
is  the  goddess  of  love;  but  her  influence,  unlike  her  hoa- 
band's,  is  not  always  beneficent,  and  varies  with  the  form 
which  she  assumes  in  operating  on  the  minds  of  men. 
Her  chariot  is  drawn  by  cats,  as  emblematic  of  fondneag 
and  passion,  and  a  hog  attends  upon  her  and  upon  Frvy, 
whose  name,  like  her  own,  implies  fructification  or  e^joj- 
mentk 

The  Swedes  paid  espadal  honour  to  Fny,  while  the  V^nnf^atm 
worshipped  llior  (who  waa  in  all  reapecta  his  opposite)  aa  thalr  chial 
Aa.  Tne  latter  must  also  have  received  divine  nonouia  amongst  the 
Germans,  as  his  name  is  included  in  the  form  of  objurgation  oaed  bj 
the  early  Saxon  missionaries ;  but  this  fact  and  the  German  nama  of 
the  fifth  U^y  of  *ha  week— I>onners<tBg^  tha  Thunderer's  day-* 
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tho  oiilj  cTidrHrvii  ttil]  extant  of  tSie  earlj  von1ii|>  of  Tbor  in 
Germany. 

fir  their  alliance  with  Kidrd  and  hia  children  tho  Mut  aecand 
fertility  to  the  earth  and  mankind,  and  the  intervention  of  mild 
finitle  agenciea  in  nature  to  coanteract  tiie  deatnictiye  influence  of 
Thor's  power. 

In  Tp  or  T^r  we  lutTe  the  Man  of  the  Nortlunen.  It 
is  he  who  giyes  Tictory,  and  although  he  is  as  wise  as  he 
is  brave,  it  is  he  who  stirs  men  to  stnfe,  and  not  to  peace. 
His  name,  which  signifies  honour,  is  found  in  the  names 
of  the  days  of  the  week  in  O.  Nor.,  Dan.,  A.-S.,  and  in  our 
own  **  Tuesday;"  and  shows  that,  like  Thor  and  Frey  or 
Frejia,  whose  memory  is  perpetuated  Ji  our  Thursday  and 
Fiiday,  the  worship  of  this  bravest  of  the  Mm  was  widely 
spread  among  peoples  of  Northern  origin. 

In  Broffi  the  Northmen  honoured  the  originator  of  their 
Skaldic  poetry,  the  god  of  eloquence  and  wise  utterances^ 
At  guilds  and  at  grave-feasts  the  Bragi-cup  was  drunk;  and 
at  the  funeral  of  kings  or  jarls  the  heir  was  not  permitted 
to  take  his  father's  seat  till  the  **  BragarfuU"  was  brought 
in,  when,  rising  to  receive  it,  he  drank  the  contents  of  the 
cap,  and  was  led  to  the  high  seat  of  honour.  At  guild 
feasts  the  Bragi-cup  was  signed  with  Thor's  mallet,  and 
iras  drunk  after  the  company  had  drained  Odin's  cup  for 
victory,  and  Niord's  and  Prey's  cup  for  a  bountiful  year. 

The  peculiarity^  of  Bragi'e  cup  waa  that,  on  drinking  it»  a  vow 
— Ii«ld  to  be  inviolable— was  made  to  perform  some  deed  worthy 
of  a  akald'e  sons.  Bragi's  wife,  Idun,  as  the  ffuardian  of  the  oa^t 
which  contained  apples  that  gave  to  those  who  ate  them  perpetual 
Toath,  wu  specially  cherished  by  the  other  MbAt,  In  her  aoduction 
hj  the  giant  Thiaasi,  and  her  removal  to  the  nether  world  through 
Uki'i  craft,  her  mute  grief,  and  her  release  in  the  sprin(^  we  have 
aa  SDsloffy  with  the  myth  of  Pioaerpine ;  and  like  her  aha  presides 
orer  fresh  verdure. 

Eeimdal^  whose  attribute  is  the  rainbow,  is  the  god  of 
vatefafulnees,  the  doorkeeper  of  the  .£sir;  while  Vidar,  the 
strongest  of  the  gods  after  Thor,  is  the  impersonation  of 
silence  and  caution;  UU  decides  the  issue  of  single  com* 
bats,  and  FarteUi  settles  all  quarrels. 

In  the  goddesses  Lofn  and  Vor  lovers  find  protectors;  the 
former  unites  the  faithful,  the  latter  punishes  the  faithless. 
Gffioh,  to  whom  the  Danes  owe  the  formation  of  the  island 
Seeland,  watches  oyer  maidens,  and  knows  the  decrees  of 
fata  fflin  guards  those  whom  Friffy,  the  queen  and 
mother  of  heaven,  is  desirous  of  freeing  from  peril;  Frigg 
lierself ,  as  Odin's  wife  and  the  mother  of  the  i£sir,  knows 
the  destinies  of  men,  but  is  silent  in  regard  to  them.  As 
goddess  of  the  earth,  she  is  known  as  Frygga,  the  fertile 
summer  earth,  and  Rinda  the  frost-hardened  surface,  and 
ii  attended  by  FuUa,  the  full,  JSir,  the  young  goddess  of 
healing,  and  many  other  goddesses. 

Sagc^  whose  name  is  derived  from  Setg^^  to  narrate,  is 
tiw  goddess  of  history  and  narration.  Odin  and  she  pledge 
each  other  daily  in  golden  cups  filled  from  the  copious 
eve^ilowing  streams  of  her  abode,  Sockguahek  (from  Sokk, 
sbyss,  in, allusion  to  the  abundant  streams  of  narrative). 
Stutra  is  the  goddess  of  sagacity  and  elegance,  from  whom 
men  and  women  seek  good  sense  and  refinement  of  manners. 
The  Noms  and  the  Va]k3rriur,  if  not  actually  goddesses, 
are  closely  connected  with  the  .^sir.  The  three  principal 
Koras  or  Nomir  are  Urd,  past  time,  Yerdandi,  present 
time;  and  Skulld,  future  time.  They  and  the  Ya&yriur, 
who  are  known  under  many  names,  twist  and  spin  the 
threads  of  destiny,  and  make  known  what  has  been  decreed 
from  the  beginning  of  tima 

From  this  brief  outline  it  may  be  seen  that  in  their 
&at  the  Northmen  recognised  the  creators,  sustainers, 
and  regulators  of  the  world  as  it  now  is,  from  whom  eman- 
ated the  thought  and  life  that  pervade  and  animate  all 
nature,  and  the  efforts  to  subject  it  to  the  spiritual  will 
With  Odin  and  the  iEsir  the  intellectual  life  of  the 
northern  people  began;  and  although  they  ascribed  to  tL^tm 


human  forms  and  acts.  tbcM  were  seldom  withetit  smno- 
thing  higher  and  nobler  than  what  pertains  to  .mortals; 
and  while  they  recognised  the  existence  of  a  state  of  chaos 
and  darkness  before  this  world  began  with  the  creation 
of  the  iEsir,  they  anticipated  the  advent  of  another  state, 
in  which  gods,  like  men,  would  receive  their  award  at  the 
hands  of  a  supreme  All-father.  (k.  a  o.) 

^SOP,  the  fabulist,  is  supposed  to  Kave  been  bom  abbut 
the  year  620  B.O.,  but  the  place  of  his  birth  is  uncertain, 
that  honour  being  claimed  alike  by  Samos,  Sardis,  Mesem- 
bria  in  Thrace,  and  CotisBum  in  Fhrygia.  He  wasx  brought, 
while  young,  to  Athens  as  a  slave,  and  having  served  several 
masters,  was  eventually  enfranchised  by  ladmon  the  Samian. 
He  thereupon  visited  Ogbsus,  king  of  Lydia,  at  whose  court 
he  is  represented  by  Plutarch  as  reproving  Solon  for  his 
discourteous  manner  towards  the  king.  During  the  usurpa- 
tion of  Pisistratus  he  is  said  to  have  visited  Athens,  and 
composed  the  fable  of  Jupiter  and  the  Frogt  for  the  instruc- 
tion of  the  citizens  (PhJedrus,  i  2).  As  the  ambassador 
of  Crcesus  at  Delphi  he  was  charged  with  the  payment  of 
the  large  sum  of  four  minse  to  each  of  the  citixens;  but  in 
consequence  of  some  dispute,  he  declined  to  distribute  the 
money.  The  Delphians,  incensed  at  his  conduct,  accused 
him  of  sacrilege,  and  threw  him  headlong  from  a  precipice, 
about  564  Bia  A  pestilence  which  ensued  being  attri- 
buted to  this  crime,  the  people  declared  their  willingness 
to  make  compensation  for  his  death;  which,  in  default  of 
a  nearer  connection,  was  claimed  and  received  by  ladmon, 
the  grandson  of  his  old  master  (Plut  de  9era  Num.  Vind., 
p.  556,  Herodot  iL  134).  None  of  .£sop's  works  are  extant 
The  popular  stories  regarding  him  are  derived  from  a  life 
prefixed  to  a  book  of  fables  purporting  to  be  his,  collected 
by  Maximus  Planudes,  a  monk  of  the  14th  century,  in 
which  he  is  represented  as  a  monster  of  ugliness  and  de- 
formity, a  notion  utterly  without  foundation,  and  doubtless 
intended  to  heighten  his  wit  by  the  contrast  That  this 
life,  however,  was  in  existence  a  century  before  Planudes's 
time,  appears  by  a  manuscript  of  it  found  at  Florence,  and 
published  in  1809.  In  Plutarch's  Convivium,  where  iEsop 
is  a  guest,  though  there  are  many  jests  on  his  original  ser- 
vile condition,  Uiere  are  none  on  his  appearance;  and  it 
would  seem  iJiat  the  ancients  were  not  usually  restrained 
by  delicacy  in  this  point,  since  the  personal  defects  of 
Socrates,  and  his  resemblance  to  old  Silenus,  afford  ample 
matter  for  merriment  and  raillery  in  the  Sympotium  of 
Plato.  We  are  told,  besides,  that  the  Athenians  erected 
in  honour  of  iBsop  a  noble  statue  by  the  famous  sculptor 
Lysippus,  a  circumstance  which  alone  would  be  sufiScient 
to  confute  the  absurd  fiction  of  his  deformity;  but  moce  to 
the  point  is  the  statement  of  Pliny  (xxxvi  12),  that  he 
was  the  CarUubemalii  of  Rhodopis,  his  fellow-slave,  whose 
extraordinary  beauty  passed  into  a  proverb: 
*Arai^  Z/tou^  ical  '?o8«hru  4i  aa\4* 
The  obscurity  in  which  the  history  of  JEsop  is  involved 
has  induced  some  to  deny  his  existence  altogether;  and 
Qiambattista  Yico,  in  his  Sdenza  JVuova,  chooses  rather 
to  consider  him  as  an  abstraction,  an  excess  of  scepticism 
which  is  quite  unreasonable.  Whether  ^sop  left  any 
written  fables  has  been  more  justly  disputed,  and  Bentle^r 
inclines  to  the  negativa  Thus  Aristophanes  (Vetp<rf 
V.  1259)  represents  Philocleon  as  learning  his  fables  in 
conversation,  and  not  from  a  book;  and  Socrates  essayed 
to  versify  such  as  he  remembered  (Plat  Fhcod.  p.  61). 
Others,  again,  are  of  opinion  that  a  collection  had  been 
made  of  them  before  Uie  time  of  Socrates  (Mut.  Crit, 
I  408).  It  is,  however,  certain  that  fables  bearing  iEsop's 
name  were  popular  at  Athens  during  the  most  brilliant 
period  of  its  literary  history;  though  the  discrepancies  of 
authors  in  quoting  the  same  fablee  seem  in  favour  of 
Bentley's  hypothosia     (Compare  Aristot  />«  Pari.  Afunu 
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iiL  2;  and  Lucian,  Xigr.  32).  The  original  fables  were  in 
prose,  and  were  turned  into  yerse  by  aeyeral  writers;  the 
first,  after  the  example  of  Socrates,  being  Demetrius 
Phalereus.  Next  appeared  an  edition  in  elegiac  Terse, 
often  cited  by  Suidas,  but  the  author's  name  is  unknown; 
then  Babrius,  an  excellent  Qreek  poet,  turned  them  into 
choliambics  (Le.  limping  iambics) ;  but  of  ten  books,  a  few 
fables  only  are  preserved  entire.  Of  the  Liatin  writers  of 
ililsopean  fables,  FhsBdrus  is  the  most  celebrated, 

'*  .fiaopos  auctor  qnam  materism  renerit^ 
Hano  ego  polivi  Tersibus  senaruB. 

P&BD. 

The  fables  now  extant  in  prose  under  ^Esop's  name  are  en- 
tirely spurious,  as  is  proved  by  Bentley  in  his  Ditsertaiion 
en  Vi£  I'abUs  of  .^ap,  and  have  been  assigned  an  oriental 
origin.  The  ideoctification  of  JSsop  with  the  Arabian 
phUosopher  and  fabulist  Lokn^an  (who  is  made  by  some 
traditions  the  contemporary  of  the  psalmist  David)  has 
frequently  been  attempted;  and  the  Persian  accounts  of 
Lokman,  which  among  other  things  describe  him  as  an 
ugly  black  slave,  appear  to  have  been  blended  by  the 
author  of  the  Life,  published  by  Planudes,  with  the 
classical  stories  respecting  j£sop.  The  similarity  of  the 
fables  ascribed  to  each  renders  it  probable  that  they  were 
derived  from  the^same  Indo-Persian  source,*  or  from  the 
Chinese,  who  appear  to  have  possessed  such  fables  in  very 
remote  antiquity.  A  complete  collection  of  the  JEsopean 
fables,  231  in  number,  was  published  at  Breslau  by  J.  G. 
Schneider  in  1810. 

JSSOF,  a  Greek  historian,  whose  life  of  Alexander  the 
Great  is  preserved  in  a  Latin  translation  by  Julius  Valerius. 
It  is  a  work  of  no  credit,  abounding  in  errors. 

.^ISOP,  Clodius,  a  celebrated  actor,  who  flourished 
about  the  670th  year  of  Rome.  He  and  Bosciua  were  con< 
temporaries,  and  the  best  performers  who  ever  appeared 
upon  the  Roman  stage;  the  former  excelling  iA  tragedy, 
the  latter  in  eomedy.  Cicero  was  on  intimate  terms  with 
both  actors,  and  put  himself  under  their  direction  to  per- 
fect his  action.  .£sop  performed  many  friendly  services  to 
Cicero,  especially  during  the  period  of  his  banishment  He 
appears  to  have  spared  no  pains  to  improve  himself  in  his 
art,  and  to  have  always  studied  his  part  with  the  greatest 
care.  On  the  stage  his  declamation  was  emphatic  and  his 
action  vehement,  and  he  became  entirely  absorbed  in  his 
^xirt.  Plutarch  mentions  it  as  reported  of  him,  that  while 
h€  was  representing  Atreus  deliberating  how  he  should 
revenge  himself  on  Thyestes,  he  forgot  himself  so  far  in 
the  heat  of  action  that  with  his  truncheon  he  struck  and 
killed  one  of  the  servants  crossing  the  stage.  His  age  and 
the  time  of  his  death  are  uncertain ;  but  he  made  Us  last 
appearance  on  the  stage  in  B.O.  65,  at  the  dedication  of 
Pompey's  theatre,  on  which  occasion  his  voice  failed  him. 
JEaop  lived  in  a  somewhat  expensive  manner;  but  he 
nevertheless  contrived  to  leave  an  ample  fortune  to  his 
spendthrift  son.  This  is  the  son  of  JSsop  mentioned  by 
Horace  (Sat.  iii.  3,  239)  as  taking  a  pearl  from  the  ear- 
drop of  CsBcilia  Metella,  and  dissolving  it  in  vinegar,  that 
he  might  have  the  satisfaction  of  swallowing  eight  Uiousand 
pounds'  worth  at  a  draught 

.ESTHETICS  is  the  term  now  employed  to  designate 
the  theory  of  the  Fine  Arts — the  science  of  the  Beautiful, 
with  its  lUlied  conceptions  and  emotions.  The  province  of 
the  science  is  not,  however,  very  definitely  fixed,  and  there 
is  still  some  ambiguity  about  the  meaning  of  the  term,  arising 
from  its  etymology  and  various  use.  'Ae  word  seethetic,  in 
its  original  Greek  form  (aMrfTucot),  means  anything  tiiat 
has  to  do  with  perception  by  the  senses,  and  this  wider 
connotation  was  retained  by  Kant,  who,  under  the  title 
Transcendental  ^Esthetic,  treats  of  the  a  priori  principles 
of  all  sensuous  kuo^vledge.     The  limitation  of  the  t^nn  to 


the  comparatively  narrow  class  nt  sensations  and  percei^ 
tions  occupied  with  the  Beautiful  and  its  lallied  propertiua 
is  due  to  the  Germans,  and  primarily  to  Baumgarten,  who 
sterted  from  the  supposition  that,  just  as  truth  is  the  end 
and  perfection  of  pure  knowledge  or  the  understanding, 
and  good  that  of  the  will,  so  beauty  must  be  the  supreme 
aim  ci  all  sensuous  knowledge.  Yet,  spite  of  these  sources 
of  vagueness  in  the  subject  and  its  name,  some  considerable 
part  of  the  theory  can  be  looked  upon  as  pretty  clearly 
defined,  and  it  may  be  possible,  by  meana  of  careful  reflec- 
tion on  this  ascertainable  quantity,  to  indicate,  roughly  at 
least,  the  extent  and  boundaries  of  a  complete  system  ot 
aesthetic  doctrine. 

A  very  brief  survey  of  what  has  been  written  under 
the  name  esthetics  is  sufficient  to  show  that  it  includes, 
as'ito  first  and  foremost  problem,  the  determination  of  the 
nature  and  laws  of  Beauty,  including  along  with  the  Beau- 
tiful, in  its  narrower  signification,  its  kmdred  subjects,  the 
Sublime  and  the  Ludicrous.  To  discover  what  it  is  in 
things  which  makes  them  beautiful  or  ugly,  sublime  or 
ludicrous,  is  one  constent  factor  in  the  sesthetic  problem. 
Intimately  connected  with  this  objective  question  is  the 
subjective  and  psychological  inquiry  into  the  nature  of  the 
feelings  and  ideas  that  have  beauty  for  their  object 
Further,  it  will  be  found  that  all  attempts  to  construct  a 
complete  SBsthetic  theory  aim  at  determining  the  highest 
ends  of  the  Fine  Ai^  (which  obviously  concern  them- 
selves largely,  if  not  exclusively,  with  the  Beautiful),  and 
at  marking  out  the  distinctions  and  tracing  the  depen- 
dencies of  natural  and  artistic  beauty.  All  this  part  of 
the  field  of  sesthetic  inquiry  seems  fairly  agreed  on,  and 
it  is  only  when  we  approach  other  sides  of  the  Fine  Arts 
that  the  precise  scope  of  the  science  appears  obscure.  But 
while  there  is  this  measure  of  agreement  as  to  the  proper 
subject  matter  of  esthetics,  we  find  two  diametrically 
opposed  methods  of  approaching  it,  which  distinctly  colour 
all  parte  of  the  doctrine  arrived  at,  and  impose  different 
limitotions  to  the  boundaries  of  the  subject  The  first 
is  the  metephysical  or  a  priori  method;  the  second  the 
scientific  or  empirical  metiiod.  The  one  reasons  deduc- 
tively from  ultra^dentific  conceptions  respecting  the  tdti- 
mate  nature  of  the  universe  and  human  intelligence,  and 
seeks  to  explain  the  phenomena  of  beauty  and  art  by 
Help  of  thesa  The  other  proceeds  inductively  from  the 
consideration  of  these  phenomena,  as  facto  capable  of 
being  compared,  dassified,  and  brought  under  certain  uni- 
formities. At  the  same  time,  it  must  not  be  supposed  that 
either  method  is  customarily  pursued  in  complete  inde- 
pendence of  the  other.  Tlie  most  subtie  exponent  of 
transcendentalism  in  art  appeals  to  generalisations  dra^ni 
from  the  facto  of  art;  nor  have  the  professedly  scientific 
critics  often  abstained  from  introducing  conceptions  and 
hypotheses  of  a  metephysical  character. 

(A.)  MbTAPHYBIOAL  PBOBLSMa. 

Metephysical  speculation  in  aesthetics  centres  a1x>ut  the 
objective  nature  of  beauty,  and  arises  somewhat  in  the 
following  manner : — The  appreciation  of  the  Beautiful  is  a 
mode  of  perception.  In  estimating  a  beautiful  htndscape  or 
a  beautiful  stetue,  the  mind  perceives  the  beauty  as  a  pro- 
perty of  the  object  It  is,  moreover,  a  single  property;  the 
name  beautiful  always  denoting  the  same  essential  thing, 
whatever  this  may  be.  Now  we  find  that  it  is  not  a  simple 
property  of  matter  known  through  one  particular  daas  d 
sensations,  as  colour;  and  the  question  arises,  what  it  really 
is  in  itself,  whether  inherent  in  and  inseparable  from 
matter,  or  something  superior  to  it,  and  if  so,  how  ivvealed 
through  it  The  directions  of  this  inquiry  have  been 
almost  as  numerous  as  the  systems  of  metaphysical  thought 
On  th^  mipposition  of  a  real  ^ubstaooe  matter,  indepead^itt 
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of  all  intelligent,  liuMAn  or  divine,  writen  lm\e  attempted 
to  diacoYer  the  eeaentiai  principle  which  beautifies  it.  It 
has  been  nnivenaUj  considered  by  metaphyaicianB  that 
matter  in  itself  is  devoid  of  beaatj,  if  not  positively  ugly, 
and  the  only  question  arises  as  to  the  extraneous  principle 
which  imparts  beauty  to  it  This  has  been  conceived 
either  as  a  simple  force  distinct  from  matter,  yet  setting  it 
in  motion,  vivifying*  it,  and  reducing  it  to  forms,  os  by 
yvfique;  or  as  a  divine  being,  whose  volition  directly 
invests  material  objects  with  all  their  beautiful  aspects,  as 
by  Reid;  or,  lastly,  as  self-existent  forms  or  ideas  superin- 
dticed  upon  matter,  which  are  in  truth  the  beauty  of  objects, 
aa  by  Plato  and  hib  modem  foUowers. 

In  the  prevailing  German  systems  of  esthetics,  which 
are  based  on  an  outological  idealism,  the  independent 
existence  of  matter  has  been  denied.  These  writers  cou- 
cdve  an  absolute  Thought  or  Idea  as  the  ultimate  reality, 
of  vhich  matter  and  consdonsness  are  but  the  two  sides. 
Matter  is  conceived  as  the  negative  or  limiting  principle  in 
the  action  or  self -movement  of  the  Absolute.  The  problem 
of  objective  beauty  becomes  on  this  hypothesis  the  deter- 
mination of  the  particular  mode  in  which  the  Beautiful  is  a 
manifestation  of  the  supreme  thought;  for  the  Qood  and 
theTme  are  equally  revelations  of  ihe  Unconditioned,  and 
it  is  necessary  to  mark  off  beauty  from  these.  Various 
definitions  of  the  Beautiful,  based  on  this  mode  of  concep- 
tioD,  may  be  found  in  the  systems  of  Hegel,  Weisse,  and 
the  Hegelians.  The  second  great  problem  in  the  meta- 
physics of  aesthetics  is  to  co-ordinate  the  species  of  the 
esthetic  genus,  namely,  the  Beautiful  (in  its  narrow  sense), 
the  Uglv,  the  Sublime,  and  the  Ridiculous.  This  has  been 
aaderfcaken  by  the  Hegelians,  and  their  attempts  to  construct 
what  they  cdl  the  <tialectics  of  aesthetics  are  among  the 
most  curious  products  of  metaphysical  thought  It  being 
aasamed  that  there  is  some  one  outological  process  running 
through  every  manifestation  of  the  adsthetic  Idea,  these 
vritera  have  sought  to  determine  how  each  of  the  subaltern 
Dotions  is  related  to  this  process.  The  lost  problem  in  the 
scheme  of  metaphysical  aesthetics  relates  to  the  nature  and 
functions  of  Art,  looked  at  on  one  side  as  a  reproduction  in 
altered  form  of  the  beauty  of  Nature,  and,  on  the  other,  as 
the  conscious  product  of  aesthetic  intuition  in  the  human 
uiind.  First  of  all,  the  arts  are  appreciated  and  classi- 
fied according  to  the  several  modes  in  which  they  body 
forth  the  Idea  to  our  minds.  Secondly,  since  the  Absolute 
may  be  spoken  of  as  revealing  itself  to  human  intelligence, 
BO  homan  intelligence  may  be  looked  on  as  groping  through 
long  ages  after  the  Absolute,  and  thus  the  historical  evolu- 
tion of  art  finds  its  place  in  a  complete  metaphysic  of 
aesthetics.  In  concluddng  this  preliminary  sketch  of  the 
metaphysical  systems,  it  diould  be  added  that  they  con  be 
adequately  estimated  and  criticised  only  in  connection  with 
the  whole  systems  of  thought  of  which  they  are  organic 
partai  Within  the  scope  of  a  purely  scientific  criticism 
it  is  only  possible  to  point  out  any  inconsistendee  in  the 
application  of  these  ideas  to  beauty  and  art,  and  to  show  how 
much  or  how  little  they  effect,  as  hypothetical  instruments, 
in  helping  us  more  clearly  to  understand  the  phenomena* 

(Bw)  Schntifio  Pboblemb. 

In  the  Bcientifie  discussion  of  aesthetio  subjects,  the  anti- 
thesis of  subject  and  object  in  human  cognition  is  accepted 
u  a  phenomenal  distinction,  without  any  inquiry  into 
its  ontological  meaning.  Inquirers  no  longer  discuss  the 
essence  of  beauty,  looked  on  as  a  transcendental  conception 
above  all  experience,  but  seek  to  determine  in  what  the 
Beantifu],  as  a  series  of  phenomena,  clearly  and  visibly 
consists.  .Athetie  speculation  becomes,  accordingly,  more 
purely  psyehologicd.  Fi»t  ol  all,  the  unity  uf  beauty  is 
questiunecL    It^  asked  whether  all  objects  which  appear 


beautiful  are  so  because  of  some  one  ultimate  property,  of 
combination  of  properties,  running  through  all  examples  oi 
beauty,  or  whether  they  are  so  called  simply  because  they 
produce  some  common  pleasurable  feeling  in  the  mind. 
This  is  a  question  of  induction  from  facts  and  consequent 
definition,  lying  at  the  very  threshold  of  aesthetic  science. 
It  has  been  most  vigorously  disputed  by  British  writers  on 
the  subject,'  and  many  of  them  have  decided  in  favour  of 
the  plurality  and  diversity  of  elements  in  beauty.  Again, 
it  has  been  asked  in  which  category  of  our  experience, 
objective  or  subjective,  beauty  originates.  By  some  it  has 
been  referred  to  on  objective  source,  whether  to  sensation, 
as  a  direct  result  of  physiological  action,  as  by  Burke;  or 
to  something  distinctly  perceived  by  means  of  sensation,  as 
a  certain  relation  of  unity,  symmetry,  &c,  among  the 
parts  of  an  object,  its  colours,  forms,  and  so  on,  as  pro* 
bobly  by  Aristotle,  Diderot,  Hogarth,  and  most  writers. 
By  others  the  source  of  beauty  has  been  sought  in  the 
inner  life  of  the  mind  itself,  in  certain  ideas  and  emotions 
which  have  become  reflected  on  external  objects  by  asso- 
ciation. This  is  the  doctrine  of  Alison.  A  third  class 
recognise  both  of  these  sources,  attributing  the  effects  of 
beauty  partly  to  the  pleasurable  effects  of  external  stimu- 
lation, partly  to  the  activities  of  perception,  and  partly 
to  multitudmoua  associations  of  ideas  and  feelings  from 
past  experience.  This  class  includes  Dugald  Stewart, 
Professor  Bain,  and  Mr  Herbert  Spencer.  A  third  question 
in  the  general  scientific  theory  of  beauty  which  is  closely 
related  to  the  last  and  largely  determined  by  it,  is  the  precise 
nature  of  the  mental  faculty  or  activity  concerned  in  the 
perception  and  appreciation  of  the  Beautiful  This,  too,  has 
been  widely  discussed  by  English  writers, — answers  to  the 
other  itwo  questions  frequently  appearing  as  the  necessary 
implications  of  the  solution  of  this  one.  By  those  who 
affirm  that  beauty  is  a  simple  property  or  conjunction  of 
proi>erties  in  external  objects,  the  subjective  perception  of 
this  property  has  been  regarded  either  as  a  unique  facult)' 
(the  internal  sense),  or  as  the  rational  principle  acting  in  a 
certain  way.  By  the  school  of  Alison,  who  find  the  source 
of  beauty  in  a  certain  flow  of  ideas  suggested  by  an  object, 
the  perception  of  the  same,  as  a  property  of  the  object, 
would  be  explained  as  the  result  of  inseparable  association, 
producing  a  kind  of  momentary  delusion.  And  this  same 
•effect  of  association,  in  producing  an  apparent  intuition  of 
one  simple  property,  would  be  made  use  of  by  those  later 
writers  who  resolve  the  nature  of  beauty  into  both  objective 
and  subjective  elements.  It  is  noticeable,  too,  that  while 
some  writers  have  treated  the  appreciation  of  beauty  as 
purely  intellectual,  others  have  confined  themselves  to  the 
emotional  element  of  pleasurei  With  jrespect  to  the  Ludi- 
crous and  the  Sublime,  as  distinguishefl  from  the  Beautiful, 
there  seems  to  have  been  a  tacit  agreement  that  both  of 
these  are  tmique  and  single  properties,  whether  originally 
in  the  object  of  sense,  or  reflected  on  it  from  the  mind; 
and  various  theories  have  been  suggested  in  explanation  of 
the  characteristic  effects  of  these  properties  on  human 
sensibility  and  thought 

What  strikes  one  most^  perhaps,  in  these  discussions  is 
the  vagueness  due  to  the  great  diversity  of  conception  as 
to  the  real  extent  of  the  Beautiful — the  number  of  objects 
it  may  be  supposed  to  denote.  While  one  class  of  writert 
appears  to  limit  the  term  to  the  highest  and  most  refined 
examples  of  beauty  in  nature  and  art»  others  have  looked 
on  it  as  properly  including  the  lower  and  more  vulgarly 
recognised  jnaiAnnML  There  is  certainly  a  great  want  of 
definiteness  as  to  the  legitimate  scope  of  ssthetic  theory. 
It  will  be  seen,  too,  how  closely  this  point  bears  on  the 
question  of  the  relativity  of  aasthetie  impressions,  whether 
there  is  soy  form  of  beauty  which  pleases  universaDy  and 
necessarily;  as  Kant  afiinnsL     The  true  method  of  fcsolving 
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this  difBcdUy  troald  appear  to  be  to  look  on  sBstlietio 
improasions  more  as  ft  growth,  rising,  with  the  adyanca  of 
intellectiml  ctdture,  from  the  crude  enjoTmonte  of  sensation 
to  the  more  refined  and  subtle  delights  of  the  cultivated 
mind.  The  problem  of  the  universal  and  neceasory  would 
then  resolve  itself  into  an  inquiry  into  a  general  tendency. 
It  would  be  asked  what  kinds  of  objects,  and  what  ele- 
ments of  sensation,  idea,  and  emotion,  tend,  to  become  con- 
spiotious  in  esthetic  pleasures,  in  proportion  as  the  mind 
advances  in  general  emotional  and  intellectual  culture. 
Another  defect  in  nearly  all  the  theories  of  the  Beautiful 
that  have  been  proposed,  refers  to  the  precise  relation  of 
the  intellectual  element  in  the  nsthetio  impression.  In 
opposing  the  narrow  view,  that  the  appreciation  of  beauty 
is  a  purely  intellectual  act,  a  cold  intuition  of  reason, 
writers  have  fallen  sometimes  into  another  narrowness,  in 
resolving  the  whole  of  the  effect  into  emotional  elements,  or 
certain  species  of  pleasure.  Unless  beauty  is,  as  Hutcheson 
affirmed,  a  simple  property  of  objects  like  colour,  the  per- 
ception o£  it  as  objective,  which  all  must  allow  to  be  a 
mental  fact;  can  only  be  explained  by  means  of  certain  intel- 
lectual activities,  by  force  of  which  the  pleasurable  effects 
come  to  be  referred  to  such  a  seemingly  simple  property. 
The  solution  of  this  point  would  doubtless  be  found  in 
a  more  complete  discussion  of  the  perceptive  or  discrimi- 
native and  assimilative  activities  of  the  intellect  which  are 
invariably  called  into  play  by  complex  objects,  and  which 
correspond  to  the  attributes  of  proportion,  unity  in  variety, 
&c,  on  which  so  much  stress  has  been  laid  by  the  intui- 
tivists.  Not  only  so,  but  any  theory  of  esthetic  operations 
must  be  incomplete  which  does  not  give  prominence  to 
those  more  subtle  and  exalt^  intellectual  activities  that 
are  involved  in  the  imaginative  side  of  esthetic  apprecia- 
tion, as  in  detecting  the  curious  half-hidden  implications 
which  make  up  the  essence  of  a  refined  humour,  in  con- 
structing those  vague  yet  impressive  ideas  which  enter  into 
our  intuition  of  sublimity  and  infinity,  and  even  in  appreciat- 
ing such  seemingly  simple  qualities  as  purity  of  colour  and 
ton^  or  the  perfectly  graduated  blending  of  two  adjacent 
odlours.  Sndi  activities  of  the  mind  constitute,  among 
other  things,  the  symbolic  aspect  of  the  Beautiful,  and 
give,  as  Mr  Mill  suggests,  a  basis  of  truth  to  such  seem- 
ingly fanciful  notions  respecting  the  meaning  of  beautiful 
qnalitieB  as  one  finds  in  the  works  of  Mr  Ruskin. 

But  comparatively  little  has  been  done  in  a  purely 
scientific  manner  to  determine  the  nature  and  functions 
of  Art  BO  as  to  fix  the  relations  of  the  different  arts 
to  simple  or  natm^  beauty.  Aristotle  supplied  a  few 
valuable  doctrines,  which  have  been  rendered  still  more 
precise  by  Lesaing  and  others.  Tet  there  seems  even  now 
no  consensus  of  opftiion  as  to  the  precise  aims  of  art^  how 
far  it  has  simply  to  reproduce  and  constructively  vary  the 
beauties  of  nature,  or  how  far  to  seek  modes  of  pleasurable 
effect  wider  than  thoee  supplied  by  natural  objects.  A  theory 
of  art  at  all  comparable  in  scientific  precision  to  existing 
theories  of  morals  has  yet  to  be  constructed.  The  few 
attempts  to  establish  a  basLs  for  art  of  a  non-metaphysical 
kind  are  characterised  by  great  one-sidedness.  Thus,  for 
example,  the  theoiy  that  the  function  of  art  is  to  imitate 
nature,  has  been  broached  again  and  again  with  scarcely  any 
reference  to  music,  merely,  as  it  seems,  out  of  an  impatience 
for  some  one  defining  property.  Without  attempting  to 
sketch  a  complete  doctrine  of  art,  a  suggestion  may  be  offered 
as  to  the  right  direction  of  inquiry.  First  of  all,  then,  the 
widest  possible  generalisations  on  the  various  emotional 
susceptibilities  to  which  art  can  appeal  must  be  collected, 
from  a  study  both  of  mental  phenomena  as  a  whole,  and 
of  all  varieties  of  pleasurable  feeling  actually  ministered  by 
the  several  forms  of  art  This  would  fix  the  end  of  the 
fine  arts  in  the  widest  sense,  auurking  it  off  from  the  ends 


of  utility  and  morality.  Secondly,  the  highest  auns  nf  art, 
or  the  ideal  of  art,  would  have  to  be  doteruiined'by  a  con* 
sideration  of  the  laws  of  compatibility  and  incompatibility 
among  these  various  orders  of  gratification,  the  requirementB 
of  quantity,  variety,  and  harmony,  in  any  .lofty  SBsthetic 
impression,  and  the  relative  value  of  the  senaatioiisl, 
intellectual,  and  emotional  elements  in  eothetio  effect 
This  part  of  the  subject  would  include  the  disenssion  of 
the  vidue  and  universal  necessity  of  the  real  and  the  ideal 
in  art)  truth  to  -nature  and  imaginative  transformation. 
These  conclusions  would  require  verification  by  means  of 
the  widest  and  most  accurate  study  of  the  development  of 
the  arts,  in  which  could  be  traced  the  gradual  tentatiTO 
progress  of  the  artistic  mind  towards  the  highest  achieve- 
ments of  art,  as  well  as  the  permanent  foperiority  of  aH 
those  forms  of  art  which  most'clearly  embody  this  tendency. 
This  part  of  tha  theory  of  art  would  clearly  connect  itself 
with  the  problem  of  the  gei;eral  law  or  tendency  in  esthetic 
development  already  referred  ta  The  proper  determina- 
tion of  these  two  ideas,  the  whole  range  of  possible  esthetic 
delight,  and  the  direction  of  the  highest,  purest,  and  most 
permanent  delight  of  cuUivated  minds,  would  at  once  dis- 
pose of  many  narrow  conceptions  of  art,  by  recognising  the 
need  of  the  widest  possible  diversity  and  grades  of  artistic 
value,  if  only  as  experiments  requinte  to  the  discovery  of 
its  highest  function.  At  the  same  time  the  meaning 
and  limits  of  the  universal  ^nd  necessary  in  art  would  be 
defined,  and  the  nnsuggestive  and  dreary  conflicts  between 
an  unbending  abeolutism  and  a-  lawless  individuali&m 
shown  to  be  irrelevant  The  validity  of  canons  of  art,  and 
their  limitations,  would  in  this  manner  be  fixed,  bnd  tho 
impatient  exaltation  of  certain  schools  and  directions  of 
taste  reduced  to  a  modest  assertion  of  a  purely  relstivo 
truth.  The  aims  of  art  as  a  whole  being  thus  determined, 
the  next  thing  would  be  to  define  and  daasify  the  individual 
arts  of  painting,  music,  poetry,  dec.,  according  to  their 
respective  powers  of  embodying  these  aimA  This  would 
require  a  careful  consideration  of  the  material  or  medium 
of  expression  employee^  by  each  aH,  iad  the  limitations  im- 
posed by  it  as  to  the  mode  of  representation.  The  deter- 
mination of  this  part  of  assthetic  theory,  which  Lessing  com- 
menced, would  require  not  only  technical  but  oonsiderable 
peychological  knowledge.  Similarly,  any  conclusion  arrived 
at  on  this  subject  would  need  to  be  venfied  by  a  reference 
to  the  history  of  the  arts,  as  exemplif  jring  both  the  successes 
of  a  right  conception  of  the  scope  and  possibilities  of  the 
particular  art,  and  the  failures  resulting  from  a  mistaken 
conception.  Many  other  points,  such-  aa  the  nature  of 
genius,  'the  function  and  bounds  ot  criticism,  the  relatioa 
of  aasthetio  culture  to  intellectual,  moral,  and  social  pro- 
gress, would  be  included  ia  a  complete  scheme  of  art 
doctrine. 

(C.)  HiBTOBT  Of  StBTEICB. 

In  the  following  brief  aooonnt  of  the  most  important 
contributions  to  SBsthetic  doctrine,  only  such  writings  will 
be  recognised  aa  aim  at  aome  general  oonoeption  of  Ait 
and  the  BeacutifuL  Much  that  passes  in  current  literstoie 
for  asathetio  speculation,  naxbely,  a  certain  thoughtful  way 
of  oritioiiiiig  special  works  of  art,  is  simply  the  application 
of  reoogniaed  principles  to  new  cases.  Sometimes,  how- 
ever, in  the  hands  d  a  philoeophic  critic  the  mere  appre- 
ciation of  a  single  poem  or  the  works  of  a  jparticular  artist 
may  become  a  luminoqa  discussion  of  aome  general  prin- 
ciple, and  this  method  of  constructing  cethetio  theory  from 
the  critidam  of  a  single  work  or  aeriea  of  works  was  ren- 
dered very  productive  by  Leasing. 

L  Greek  SpeculaHom. — Ancient  Greece  auppliea  ns  with 
the  first  ^Mcnlationa  on  the  Beautiful  and  the  aims  of 
the  fine  aril.     Kor  ia  it  aorpriaing  that  among  a  people 
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eo  prodnctiTa  of  noble  ptiatic  cnationsy  and  ftfc'tlie  same 
time  so  epecuIatiTe,  nnmerons  attempts  to  theorise  on  these 
nibjectB  ahonld  have  been  made.     We  have  in  dassio 
writingB  many  allusions  to  works  of  an  aasthetio  character 
now  loet,  SQch  as  a  series  on  poetry,  harmony,  and  eren 
painting,  by  Democritoa.    It  is  to  be  gathered,  too,  from 
Plato's  Dialogues  that  the  Sophists  made  the  principles  of 
beauty  a  special  department  in  their  teaching.    The  first 
Qieek  thixiker,  howerer,  whoae  views  on  these  subjects  are 
at  all  blown  is  Socrates    Accepting  Xenophon'9  account 
of  his  YiewB  in  the  Memorabilia  and  the  Sympoiion,  we 
fiad  that  he  T^;arded  the  Beautiful  aa  coincident  with  the 
Good,  and  both  of  them  aa  resolvable  into  the  Useful  Every 
beautiful  object  is  so  called  because  it  serves  some  rationiJ 
end,  whether  the  security  or  gratification  of  man.     It  looka 
as  though  Socrates  rather  disparaged  the  immediate  gratir 
6cstion  which  a  beautiful  object  affordfi  to  perception  and 
contemplation,  and  emphasised  rather  its  power  of  further- 
ing the  more  necessary  ends  of  life.    Thus  he  said  that 
pictures  and  other  puiposeleas  works,  of  art,  when  used  to 
adorn  a  house,  hindered  rather  than  furthered  enjoyment, 
because  of  the  space  they  tooklErom  useful  objects.    This 
mode  of  estimating  the  value  of  beauty  is,  however,  no 
Decesaaiy  consequence  of  the  theoiy  that  the  whole  nature 
of  beauty  is  to  minister  pleasure.    It  ariaea  from  undue 
atteotion  to  mere  material  comfort  as  a  condition  of  happi- 
ness.   The  really  valuable  point  which  Socrates  distincUy 
htm^t  to  light  18  the  relativity  of  beauty.    Unlike  his 
illnstrious  disciple,  he  recognised  no  self-beauty  (aM  r6 
MiXor)  existing  absolutdy  and  out  of  all  relation  to  a  per- 
cipient mind. 

Of  the  precise  views  of  Flato  on  this  subject,  even  if 
tHey  were  really  formed,  it  is  very  difficult  to  gain  a  just 
conception  from  the  Dialogues.    In  some  of  these,  called 
by  yb  Qrote  the  Dialogues  of  Beseaich,  as  the  ffippioi 
Mctfor,  he  ventures  on  no  dogmatic  theoiy  of  Beauty,  and 
several  definitions  of  the  Beautiful  proposed  are  rejected 
tt  inadequate  by  the  Platonic  Socrates.    At  the  same  time 
we  may  condude  that  Plato's  mind  leaned  decidedly  to  a 
theoiy  of  an  absolute  Beauty,  this,  indeed,  being  but  one  side 
of  bis  lemarkable  scheme  of  Ideas  or  self-existing  Forms. 
In  the  Sympodon  he  describes  how  love  (Eros)  produces 
aipnation  towards  tiie  pure  idea  of  beauty.    It  is  only 
Uii3  absolute  beauty,  he  tells  us,  which  deserves  the  name 
of  beauty;  and  thia  ia  beautiful  in  every  manner,  and  the 
gnmnd  of  beauty  in  all  things.    It  is  nothing  discoverable 
u  an  attribute  in  another  thing,  whether  living  being, 
earth,  or  heaven;  for  these  are  only  beautiful  things,  not 
the  Beautiful  itsdl   It  is  the  eternal  and  perfect  existence 
eoitrasted  with  the  oscillations  between  existence  and  non- 
existence in  the  phenomenal  world.  In  the  PhcBdrui,  again, 
he  treats  the  soul's  intuition  of  the  self-beautiful  m  a 
leminiBoence  of  ita  pne-natal  existence,  undefiled  by  union 
with  the  body.     With  respect  to  the  precise  forms  in 
which  the  idea  of  beauty  reveals  itself,  Plato  is  very  un- 
decided   Of  course  his  theoiy  of  an  absolute  Beauty  is 
moQo^ntible  with  the  notion  of  its  ministering  simply  a 
variety  of  sensuous  pleasure^  to  which  he  appears  to  lean  in 
the  Gc9yiat  and  even  the  HippioM  Mc^,    Further,  his 
peculiar  qrstem  of  ideas  naturaUy  led  him  to  confuse  the 
■eif-laautiful  with  other  general  conceptions  of  the  true  and 
the  good,  and  so  arose  the  Platonic  formula  taiXoK^yaBCoj 
ezpreauve  of  the  intimate  union  of  the  two  principles. 
So  far  as  his  writings  embody  tl^e  notion  of  any  dis- 
tiugoiahing  element  in  beautiful  objects,  it  is  proportion, 
hannony,  or  unity  among  the  parts  of  an  object     The 
auperior  beauty  of  proportion  is  taught  in  the  PhUdus,  and 
iu  the  Phcedon  it  is  applied  to  virtue.    As  a  closely-related 
view,  we  see  him  emphasising  unity  in  its  simplest  aspect 
of  evennosa  and  purity,  the  need  of  variety  belQg  over- 


looked. Thus  in  the  PhiUhu§  he  states  his  preference  for 
regular  and  mathematical  forms,  aa  the  straight  line  and 
the  circle.  So  he  selected  among  odours  pure  white, 
among  tones  the  pure  and  equal,  and  among  impreasbna 
of  touch  the  smooth.  At  the  same  time  the  Dialogues 
evince  many  other  tentative  distinctions  in  the  Beautiful, 
aa,  for  example,  the  recognition  in  the  PoliHa  of  two 
opposed  dassee  of  beautiful  things,  those  characterised  by 
force  and  velocity,  and  those  by  a  certain  alowness  and 
aoftness;  which  points  to  a  oontrast  between  the  stimula- 
tive and  the  restful  in  sensation,  since  enlarged  upon  by 
English  psychologista.  Elsewhere  he  descants  on  the 
beauty  of  the  mind,  and  seems  to  think,  in  the  BeptMc, 
that  tiie  highest  beauty  of  proportion  is  seen  in  the  union 
of  a  beautiful  mind  with  a  b^utiful  body.  In  spite  of 
hia  lofty  theory  of  the  origin  and  -nature  of  beauty, 
Plato  seems  to  have  impeifectiy  appreciated  the  wozth 
of  art  as  an  independent  end  in  human  life  and  culture. 
He  found  the  end  of  art  in  imitation  {fjufojans),  but  esti- 
mated the  creative  activity  of  art  as  a  clever  knack,  little 
higher  in  intellectual  value  than  the  tricks  of  a  juggler. 
He  tended  to  regard  the  effects  of  art  as  devoid  gI  all  serious 
value^  and  aa  promoting  indolence  and  the  supremacy  of 
the  sensual  elementa  of  human  nature.  (See  the  Sophidea^ 
OorffioB,  and  Bfpublie.)  Accordingly,  in  his  sdieme  for 
an  ideal  republic,  he  provided  for  the  most  inexorable 
censorship  on  poets,  &c.,  so  aa  to  make  art  as  far  as  possible 
a  mere  instrument  of  moral  and  political  training.  As  to 
particular  arts,  Plato  appears  to  have  allowed  a  certain 
ethical  value  to  music,  in  combination  with  dance  and  song, 
if  of  a  certain  character,  aa  expressing  either  the  worthy 
and  manly,  or  the  quiet  and  orderly.  With  respect  to 
poetiy,  his  views,  as  expressed  in  the  BepMie  and  else- 
where, were  very  uncertain.  Thus  at  times  he  condemns 
tragedy  and  comedy  in  Mo  ;  at  other  times  he  admits  the 
dauns  of  a  lofty  dramatic  poetiy.  He  seems  not  to  have 
fully  considered  the  aims  and  influences  of  painting  and 
sculpture,  which  he  constantiy  disparagea. 

A  loftier  conception  of  the  aims  of  poetiy  was  afforded 
by  the  strictures  of  Aristophanes  in  the  Froga  and  eke- 
where.  But  the  one  Qreek  who,  as  far  aa  we  know,  fully 
appreciated  and  clearly  set  forth  the  ends  of  the  fine  arts, 
considered,  independently  of  ethical  and  political  aims,  aa 
the  vehicles  to  the  mind  of  the  ideas  and  delights  ol 
beauty,  was  Aristotie.  Unlike  Plato,-  he  proceeded  less 
metaphysically  and  more  scientifically  to  investigate  the 
phenomena  of  beauty  by  a  careful  analysiB  of  the  principles 
of  art  In  his  treatises  on  poetry  and  rhetoric,  he  gives 
us,  along  with  a  theoiy  of  these  arts,  certain  principles  of 
beauty  in  general ;  and  scattered  among  his  otherwritings  we 
find  many  valua^e  suggestions  on  the  same  subject  first  of 
all,  Aristotle  ignores  all  conceptions  of  an  absolute  Beauty, 
and  at  the  same  time  seeks  to  distinguish  the  Beautiful  from 
the  Good.  Thus,  although  in  the  more  popular  exposition, 
the  Khttoricy  he  somewhat  incorrectly  makes  praiseworthi- 
ness  a  distinguishing  mark  of  the  Beautiful,  resided  as  a 
species  of  the  Agreeable  or  Desirable,  he  seeks  in  the  Metor 
jAysici  to  distinguish  the  Qood  and  the  Beautiful  thus :  the 
Good  is  always  in  action  (iy  vpdt&);  the  Beautiful,  however, 
may  exist  in  motionless  things  as  well  (iy  AKarjroK).  Else- 
where he  distinctiy  teaches  1ha,t  tiie  Good  and  the  Beautiftd 
are  different  (InpovY  although  the  Good,  under  certain  con- 
ditions, can  DC  called  beautiful  He  thus  looked  on  the 
two  spheres  as  coordinate  species,  having  a  certain  area  in 
common.  It  should  be  noticed  that  the  habit  of  the  Greek 
mind,  in  estimating  the  value  of  moral  nobleness  and  eleva- 
tion of  character  by  their  power  of  gratifying  and  impress- 
ing a  spectator,  gave  rise  to  a  certain  ambiguity  in  the 
meaning  of  t6  icaA^y,  which  accounta  for  the  prominence 
the  Greek  thinkers  gave  to  the  connection  between  the 


216 


-a:STHETICS 


Beautiful  and  tlie  Good  or  morallj  Worthy.  Aristotle 
f ortlier  distixigiiiahed  the  Beautif al  from  the  Fit,  and  in  a 
passage  of  the  Foliliet  set  Beaatj  above  the  Useful  and 
Necessaiy.  Another  characteristio  of  the  Beautiful  fixed 
by  this  thinker  in  the  Rhetoric  is  the  absence  of  all  lust 
or  desire  in  the  pleasure  it  bestows.  This  is  an  important 
pointy  as  suggesting  the  disinterested  and  unmono^^olising 
side  of  asthetie  pleasure. '  The  universal  elements  of 
beauty,  again,  Aristotle  ^ds  in  t^jo  i/ista^ynbt  to  be  order 
(r^t«),  symmetry,  and  definiteness  or  determinatenees  M 
mpio-fiiyw).  In  the  Poeiiet  he  adds  anothair  i>OTi^ntial,  namely, 
a  certain  magnitude,  it  being  desirable,  foe  a  synoptic  and 
single  view  of  the  partft,  that  the  object,  whether  a  natural 
body  or  a  work  of  art,  should  not  be  too  large,  while  clear- 
ness of  perception  requires  that  it  should  not  be  too  small 
At  the  same  time  he  seems  to  think  that,  provided  the 
whole  be  visible  as  such,  the  greater  magnitude  of  an 
object  is  itself  an  element  of  beauty.  This  is  probably  to 
be  understood  by  help  of  a  passage  in  the  FolUia,  whidi 
lays  down  the  need  of  a  number  of  beautiful  parts  or 
aspects  in  a  highly  beautiful  objec^  as  the  human  body. 
With  respect  to  art,  Aristotle's  views  are  an  immense 
advance  on  those  of  Plato.  He  distinctly  recognised,  in  the 
Polities  and  elsewhere,  that  its  aim  is  simply  to  give  imme- 
diate pleasure,  and  so  it  does  not  need  to  seek  the  useful 
like  the  mechanical  arts.  The  essence  of  art,  considered 
as  an  activity,  Aristotle  found  in  imitation,  which,  unlike 
Plato,  he  considers  not  as  an  unworthy  trick,  but  as  in- 
cluding knowledge  and  discovery.  The  celebrated  passage 
iR  the  Poetics  where  he  declares  poetry  to  be  more  philo- 
sophic'and  serious  a  mattdr  ((nrov&uorcpov)  than  philo- 
sophy, best  shows  the  contrast  between  Plato  and  Aristotle 
in  their  estimates  of  the  dignity  of  artistic  labour.  In  t)ie 
Poetics  he  tells  us  that  the  objects  to  be  imitated  by  the 
poet  are  of  three  kinds — ^1.)  Those  things  or  events  which 
haVe  been  or  still  are;  (2.)  The  things  which  are  said  to  be 
and  seem  probable;  (3.)  The  things  which  necessarily  are 
(cTkoi  8ci).  The  last  points,  as  Sdiasler  supposes,  to  the 
ideal  character  of  imitation  as  opposed  to  mere  copying  of 
individual  objects  or  events,  and  accounts  for  tiie  lofty 
value  assigned  to  it  by  Aristotle.  More  particularly  the 
objects  of  imitation  in  poetry  and  music,  if  not  in  all  art, 
are  dispositions  (f^),  passions,  and  actions.  Aristotle 
gives  us  some  interesting  speculations  on  the  nature  of 
the  artist's  mind,  and  distinguishes  two  varieties  of  the 
poetic  imagination — ^the  easy  and  versatile  conceptive 
power  of  a  man  of  natural  genius  (^^vi^),  and  the  more 
emotional  and  lively  temperament  of  an  inspired  man 
(/Aoyticoc).  He  gives  us  no  complete  classification  of  the 
fine  arts,  and  it  is  doubtful  how  far  his  principles  are  to 
be  taken  A  applicable  to  other  than  the  p9etic  art  He 
seems,  however,  to  distinguish  poetry,  mulic,  and  dancing — 
all  of  which  are  supposed  to  imitate  some  element  of  human 
nature,  some  feeling  or  action — ^by  the  means  they  employ, 
namelyi  rhythm,  hannony,  melody,  and  vocal  sound  Paint- 
ing and  sculpture  are  spoken  of  as  imitative  arts^but  their 
special  aims  are  not  defined.  Architecture  seems  ignored 
by  Aristotle  as  non-imitative.  His  peculiar  theory  of 
poetry  can  only  be  just  glanc^  at  here.  Its  aim,  he  says, 
is  to  imitate  dispositions  and  actions.  Metrical  form  is 
hardly  looked  on  as  an  essentiaL  Poetic  imitation,  as  in- 
cluding the  selection  of  the  universal  in  human  nature  and 
history,  is  ably  treated;  and  from  this  part  of  AristoUe's 
theory  all  modem  ideas  of  poetic  truth  ai^s  more  or  less  deriv- 
abla  He  distinguishies,  somewhat  superficially,  the  epic 
poem,  the  drama,  and'a  third  variety  not  named,  but  appa- 
rentiy  lyric  poetry,  by  the  manner  in  which  the  post  speaks 
in  each  variety,  whether  in  his  own  person,  or  in  that  of 
another,  or  in  both  alternately.  The  epic  and  the  dramatic 
poem  require  unity  of  action,  a  certain  magnitude,  with 


beginning,  middle,  and  end,  and  also  thoee  ehangea  of  fo^> 
tune  and  recognitions  that  make  up  the  thrilling  character 
of  plot  The  end  of  tragedy  Aristotle  defines  as  the  effecting, 
by  means  of  pity  and  fear,  of  a  purification  of  these  passions; 
and  this  is  perhaps  the  point  of  greatest  interest  for 
Ksthetics  in  the  whole  of  his  theoxy  of  poetiy.  Whether  he 
is  referring  to  any  moral  influence  of  tragedy  on  the  emo- 
tions, bringing  botii  fear  and  pity  in  the  spectator's  mind  to 
their  proper  ethical  mean,  as  Leasing  and  others  conceive; 
whether  he  simply  means  the  elimination  of  all  painful 
ingredients  in  these  feelings,'  either  by  the  recognition  of 
the  imaginary  nature  of  the  evil  represented,  or  by  the  simul- 
taneous satisfaction  of  other  and  deeper  feelings  as  moral 
approval  or  wide  human  sympathy;  or,  finally,  whetlier  by 
**  purification  ".  we  are  to  understand  the  grateful  relief  by 
aitifidal  means  of  a  recurring  emotion  needing  periodic  vent, 
as  Ueberweg  argues, — ^this  subtie  point  may  be  left  to  the 
student  to  decide.  It  would  be  interesting  to  know  how 
far  Aristotle  attributed  something  analogous  to  this  M&Baptm 
to  the  other  arts.  In  the  Politics  he  certainly  speaks  of  a 
purifying  effect  in  certain  kinds  of  music  in  quieting  the 
wildw  forms  of  excitement  Finally,  it  might  perhaps 
be  coigectured  from  his  definition  of  the  Ludicrous,  as 
something  faulty  and  disgraceful,  yet  free  from  pain,  and 
not  destructive,  that  he  would  &id  in  the  laughter  of 
comedy  something  analogous  to  this  purification,  namely, 
the  gradual  resolution  of  the  more  pamful  feelings  of  con- 
tempt or  disgust  into  the  genial  moods  of  pure  hilarity. 

Chnitting  to  notice  the  few  valuable  remarks  on  aes- 
thetic subjects  of  the  later  Greeks  and  their  Roman 
contemporaries,  one  may  briefly  refer  to  the  views  of  the 
Alexandrian  mystie  and  Neo-Platonist  Plotinus,  not  only 
because  of  their  intrinsic  interest,  but  on  account  of  their 
resemblance  to  certain  modem  systems.  His  theory  is  to 
be  found  in  an  essay  on  the  Beautiful  in  the  series  of  dis- 
courses called  Enneades,  His  philosophy  differs  from  the 
Platonic  in  the  recognition  of  an  objective  rove,  the  direct 
emanation  from  the  absolute  Qood,  in  which  the  ideas  or 
notions  Q^6yok\j  which  are  the  protoQrpes  of  real  things,  are 
immanent  G&s  Eeason,  as  self-movijg,  becomes  the  for- 
mative influence  redudng  matter,  which  in  itself  is  dead, 
to  form.  Matter  thus  formed  becomes  a  notion  (Xiyyos), 
and  this  form  is  beauty.  Objects  are  ugly  so  far  as  they 
are  unacted  upon  by  Reason,  and  so  remain  formless.  The 
creative  yovc  is  absolute  Beauty,  and  is  called  the  more 
than  beautiful  (rd  vir^McaXXor).  There  are  three  d^^rees 
or  stages  of  the  Beautiful  in  manifestation,  namely,  the 
beauty  of  subjective  vov9,  or  human  reason,  which  is  the 
highest;  that  of  the  human  soul,  which  is  leas  perfect 
through  the  connection  of  the  soul  with  a  material  body; 
and  that  of  real  objects,  which  is  the  lowest  manifestation 
of  all  As  to  the  characteristic  form  of  beauty,  he  sup- 
posed, in  opposition  to  Aristotie,  that  a  single  thing  not 
divinble  into  parts  might  be  beautiful  through  its  unity 
and  simplicity.  He  attached  special  worth  to  the  beaut; 
of  colours  in  which  material  darkness  is  overpowered  h) 
light  and  warmth.  In  reference  to  .artistic  beauty,  he  said 
that  when  the  artist  has  Aoyoc  as  models  for  his  creatbna, 
these  may  become  more  beautiful  than  natural  objects. 
This  is  a  very  curious  divergence  of  opinion  from  the 
Phttonia 

After  Plotinus  there  is  littie  specolation  on  esthetic 
subjects  till  we  come  to  modem  writers.  St  Augustine 
wrote  a  treatise  on  the  Beautiful,  now  lost,  in  which  he 
appears  to  have  reproduced  Platonic  ideas  under  a  Christian 
guise.  He  taugiit  that  unity  is  the  form  of  all  beaut? 
("  omnis  porro  pulchritudinis  forma  unitas  esfV  Infinite 
goodness,  troth,  and  beauty  are  the  attributes  of  the  Deity, 
and  communicated  by  him  to  things.  But  passing  from 
these  fragmentary  utterances,  we  may  consider  more  folly 
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the  modarn  tlieoriM,  beginning  with  the  Qerman  syBtemB, 
u  being  the  most  metaphysical,  and  having  most  affinity^ 
^tii  ancient  speculation.  In  German  literature  the  two 
diTinona  of  metaphysical  deduction^  and  critical  construc- 
tion of  ssthetio  principles  are  very  sharply  contrasted, 
and  nearly  every  writer  on  the  snbject  is  easily  referred  to 
one  or  other  of  thb  classes.  On  the  one  hand,  we  have 
the  kborious  systematio  philosophers,  as  Kant  and  Hegel ; 
and  on  the  other,  jnen  who  entered  upon  sesthetio  specula- 
tion either  as  connoisseurs  of  some  special  department,  as 
Winckelmann  and  Lessing,  or  even  as  productive  artists — 
for  example,  Schiller  and  Goethe. 

IL  German  WrUen, — ^The  first  of  the  Germans  who 
attempted  to  fit  a  theoiy  of  the  Beautiful  and  of  Art 
into  a  complete  system  of  philosophy  was  fiaumgarten. 
Adopting  the  Wolffian  principles  of  knowledge,  as  modi- 
fied by  Leibnitz,  he  thought  he  was  completing  that 
system  by  setting  over  against  logical  knowledge,  whose 
object  is  truth,  aesthetic  knowledge,  which  lus  to  do 
with  beauty.  •  The  former  is  conceptive  knowledge  (&e- 
gmftadet  Srhennen),  the  act  of  the  understanding,  and 
itaiesolt  as  the  science  of  clear  conceptions  is  embodied 
in  bgic.  jfisthetio  has  to  do,  not  with  dear,  but  con- 
foaed  conceptions  {yenoorrene  VartteUungen),  namely,  sen- 
Rums  knowledge.  The  beautiful  is  defined  by  Btfumgarten 
B9  the  perfection  of  sensuous  knowledge,  and  the  ^^gply  is 
tbat  which  struggles  against  this  perfection;  and,  oon- 
Bstently  with  this  view,  he  first  employed  the  term^ 
Mthetic  (cBiihetua)  to  denote  a  theo^  of  the  Beautiful 
He  held  thai  perfection,  as  harmony  of  object  with  its  con- 
ception or  notion  (Begrijf)^  presents  itself  under  three  as- 
peeta:— (1.)  Ab  truth  for  pure  knowledge;  (2.)  As  beauty  for 
obeeore  perception;  (3.)  As  goodness  for  the  capacities  of 
desire  or  will  It  will  be  seen  at  once  by  the  thoughtful 
stadent  that  this  mode  of  dealing  with  impressions  of 
beatity,  &&,  simply  as  intellectual  d,ementa  (confused  con- 
ceptions), must  fail  to  account  for  their  emotional  aspects — 
feeling,  which  is  the  very  soul  of  the  aesthetic  impression^ 
being  radically  distinct  from  conception  and  knowledge. 
Still  Baumgarten  did  service  in  separating  so  sharply  tiie 
pnmnces  of  bgic,  ethics^  and  aesthetics,  and  in  connecting 
the  latter  with  the  impressions  of  the  senses.  The  details 
of  hia  aaUietics  are  mostly  unimportant  From  Leibnitz's 
theoiy  of  a  pre-established  harmony,  and  its  consequence 
that  the  world  is  the  best  possible,  Biaumgarten  concluded 
that  nature  is  the  highest  embodiment  of  b^uty,  and  that  art 
moat  aeek  as  its  highest  function  the  strictest  possible  imita- 
tion of  natura  Baumgarten  had  several  disciples  in  this  con- 
ception of  aesthetics,  as  Sulzer  and  Moses  Mendelssohn. 

The  next  original  philosophical  scheme  of  aesthetics 
ia  that  of  Kant  His  system  of  knowledge  falls  into 
three  branches — the  critique  of  pure  reason,  which  has  to 
detennine  what  are  the  a  priori  elements  in  the  know- 
ledge of  objects;  the  critique  of  practical  reason,  which 
inquires  into  the  a  priori  determinations  of  the  will;  and 
the  oitique  of  judgment,  which  he  regards  as^  connecting 
link  between  the  other  two,  and  whi(^  has  to  do  with  any 
a  priori  principles  of  emotion  (pleasure  and  pain),  as 
the  middle  term  between  cognition  and  volition.  This 
judgment  Kant  divides  into  the  aesthetic,  when  pleasure 
or  pain  is  felt  immediately  on  presentation  of  an  object; 
and  the  teleological,  which  implies  a  preexisting  notion, 
to  which  the  object  is  expected  to  conform.  He  attempts, 
in  a  aomewhat  stiained  manner,  to  define  the  Beautiful  by 
help  of  luB  four  categories.  In  quality  beauty  is  that 
which  pleases  without  interest  or  pleasure  in  the  existence 
ef  the  object  This  distinguishes  ii^from  the  simply  Agree- 
aUe  and  the  Good,  the  former  stimulating  desire,  and  the 
latter  giving  motive  to  the  wiU.  In  quatUiiy  it  is  a  uni- 
versal pleasarei   Under  the  aspect  of  rtf^otioia,  the  Beautiful 


is  the  form  of  adaptation  (ZweekmaMsighex€)  without  any 
end  being  conoeivkL  Finally,  in  modality  it  is  a  necessary 
satisfaction,  pleasing  not  by  a  universal  rule,  this  being 
unassignable,  but  by  a  aeiMua  eommnnit,  or  agreement  of 
taste.  Kant  is  not  very  consistent  in  carrying  out  these 
distinctions.  Thus,  for  example,  he  recogniaes  in  fitness  a 
particular  species  of  beauty,  namely,  "  adhering  **  as  dis- 
tinguished from  "free"  or  intrinsic  beauty,  without  re- 
cognising that  this  implies  the  presence  of  a  notion.  So,* 
in  discussing  the  objective  validity  of  our  nsthetic  im- 
pressions, he  decides  that  the  highest  meaning  of  beauty 
is  to  sjrmboliae  moral  good;  and,  in  even  a  more  fandful 
maimer  than  that  of  Mr  Ruskin,  he  attaches  moral  idaes, 
as  modesty,  frankness,  courage,  ^c,  to  the  seven  primary 
colours  of  the  Newtonian  system.  Yet  he  does  not  admit 
that  the  perception  of  this  symbolus  function  involves  any 
notion.  Once  more,  he  attributes  beauty  to  a  single  colour 
or  tone  by  reason  of  its  purity.  But  such  a  definition  of 
the  form  of  the  Beautiful  clearly  involves  some  notion  in 
the  percipient  mind.  Kant  f lurther  apj^es  his  four  cate- 
gories, with  still  less  of  fruitfui  suggestion,  to  the  Sublime. 
The  satisfaction  of  the  Sublime  ia  a  kind  of  native  plea- 
sure created  through  the  feeling  of  a  mrmentary  restraint 
(ffemmwiff)  of  vital  force,  and  of  a  subsequent  outpouring 
of  the  same  in  greater  intensity.  The  feeling  of  the  in- 
adequacy of  the  imagination  is  succeeded  by  a  consciousness 
of  the  superiority  of  reason  to  imagination.  The  sentiment 
is  thui  a  kind  of  wonder  or  awe.  Sublimity  is  either  mathe- 
matical|  that  of  magnitude,  or  dynamical,  that  of  nature's 
mig{it  >He  aUows  no  sublimity  to  passions,  as  rage  or 
revengei  Kant  has,  too^  a  theory  of  the  Ridiculous,  the 
effect  of  which  he  lays,  oddly  enough  in  respect  to  the  rest 
of  his  doctrine,  in  a  grateful  action  of  the  body,  the  muscles 
of  the  diaphragm,  dkc,  giving  a  sense  of  health.  This 
action  takes  place  on  the  sudden  relaz&tion  oi  ihe  under- 
standing when  kept  in  a  state  of  tension  by  expectation. 
The  cause  of  laughter,  or  the  Ridiculous,  may  hence  be 
defined  as  "the  sudden  transformation  of  a  tense  expecta- 
tion into  nothing."  He  placed  the  beauty  of  nature 
above  that  of  art,  whidi  can  be  of  value  only  mediately, 
not.  as  an  end  in'  itself.  He  classifies  the  arts  acoordmg  as 
they  express  the  aesthetic  idea — whatever  this  may  mean 
after  his  exclusion  of  all  definite  conception  from  Uie  per- 
ception of  beauty.  Just  as  expression  in  speech  consist^ 
of  articulation,  gesticulation,  and  modulation,  answering 
to  thought,  intuition  {Anschauung),  and  feeHng,  so  we  have 
three  kinds  of  art— (1.)  Those  proceeding  orally  (redende), 
oratoiy  and  poetry;  (2.)  Those  of  visible  ianage  (hildende), 
plastic  art  and  paintmg;  and  (3.)  *'the  art  of  the  phty  of 
feelings,"  namely,  music  and  ''  colour  art,"  which  last  is 
not  defined.  Kant's  system  is  veiy  defective,  and  some 
of  its  inconsistencies  were  pointed  out  by  Herder  in  hia 
KqUigone,  who  lacked,  however,  philosophic  accunMsy. 
Herder  denied  Kanf s  distinctions  between  the  Beautiful, 
the  Good,  and  the  Agreeable,  saying  that  the  first  must  be 
desired  as  well  as  satisfying,  and  the  second  be  loved  as  well 
as  prized.  Tet  herein  Kant  is  decidedly  superior  to  hia 
eritia  Herder  held,  in,  opposition  to  Kant,  that  all  beauty 
indudes  significance  (Bedeuttamkeit),  and  cannot  affed 
us  apart  from  a  notion  of  perfection.  But  here,  too,  Kant 
is  to  be  preferred,  since  hia  theoiy  does  i^ot  assume  all 
beautiful  objects  to  contain  some  one  element  or  form 
capable  of  being  detected.  Kanf  s  real  additions  to 
aesthetic  theoiy  consist  in  the  better  separation  of  the 
Beautiful  from  the  Grood  and  Agreeable,  in  the  prominence 
given  to  the  emotional  side  of  aesthetic  impressions,  and 
in  the  partial  recognition  of  the  relativity  of  aesthetio 
judgment,  more  especially  in  the  case  of  the  Sublimeu 

After  Kant  the  next  philosopher  to  discuss  the  meta- 
iphysics  of  the  Beautiful  and  art  is  Schelling.     He  sought 
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to  engnft  art  apoD  his  curioiu  syatem  of  traiiBoetidental 
idealina  in  a  maimer  which  can  onlj  be  {aintly'  indicated 
here.  In  Schelling't  metaphyucal  system  the  reUtion  of 
■abject  and  object  is  oonceiyed  as  identity.  Each  ezistSy 
▼et  not  independently  of  the  other,  but  identified  in  a 
higher,  the  absolntei  They  may  be  eonceived  as  two  poles 
representing  different  direotions,  bat  yet  inseparably  joined. 
All  knowledge  rests  on -this  agreement  Either  natare^,  the 
object,  may  be  conceived  as  the  priua,  and  the  snbject  oon- 
strncted  oat  of  it ;  or  the  subject  may  be  taken  as  the  prwu, 
and  the  object  constructed  from  it  These  are  the  two 
poles  of  knowledge,  and  constitute  thephilgsophy  of  nature 
and  the  transcendental  philosophy.  Tne  latter,  like  Eanf  s 
philosophy  of  mind.  Is  based  on  a  threefold  conception  of 
the  powers  of  human  nature.  It  consists  of^l.)  Theoretic 
philoeophy,  dealing  with  perception;  (2.)  Practical  philo- 
sophy, discussing  the  will  and  freedom;  and  (3.)  The  philo- 
sophy of  art  The  aim  of  the  last  is  thus  expressed:  The 
ego  must  succeed  in  actually  perceiving  the  concord  of  sub- 
ject and  object,  which  is  half  disguised  in  perception  and 
volition.  This  concord  is  seen  within  the  limits  of  the  ego 
in  artistic  perception  only.  Just  as  the  product  of  nature 
is  an  unconscious  product  like  a  conscious  one,  in  its  de- 
signfulness,  lo  the  product  of  art  is  a  conscious  product 
like  an  unconscious  one.  Only  in  the  work  of  art  does 
intelligence  reach  a  perfect  perception  of  its  real  self. 
This  is  aeeompanied  by  a  feeling  of  infinite  satisfaction,  all 
mystery  being  solved.  Through  the  creative  activity  of 
the  artist  the  absolute  reveals  itself  in  the  perfect  identity 
of  subject  and  object  Art  is  therefore  higher  than  philo- 
sophy. Schelling  thus  sets  the  beauty  of  art  far  above  that 
of  nature.  As  to  the  form  of  the  beautiful  he  is  very  vague, 
leaning  now  to  a  conception  of  harmony  in  the  totality  of 
the  world  (W^taU\  and  now  to  a  Platonic  conception  of 
primitive  forms  (UrbUder)  of  perfection.  He  has  a  very 
intricate  classification  of  the  arts,  besed  on  his  antithesis 
of  object  and  subject,  reality  and  ideality.  A  curious 
feature  of  Schelling's  theory  is  his  application  of  his  one 
fundamental  idea  to  tragedy.  The  essence  of  tragedy  is, 
he  thinks,  an  actual  conflict  of  liberty  in  the  subject  with 
objective  necessity,  in  which  both  being  conquered  and 
conquering,  appear  at  once  in  the  perfect  indifference. 
Antique  tragedy  he  holds,  accordingly,  to  be  the  most  per- 
fect composition  of  all  arts. 

Passing  over  Solger,  whose  esthetic  doctrine  is  little 
more  than  a  revival  of  Platonism,  we  come  to  Hegel  His 
system  of  philosophy  falls  into  three  parts,  all  based  on 
tike  self-movement  of  the  idea  or  absolute : — (1.)  The 
logic  discussing  the  pure  universal  notions  which  are  the 
logical  evolution  bf  the  absolute,  as  pure  thought;  (2.) 
Philosophy  of  nature — the  disruption  of  thought,  the  idea, 
into  the  particular  and  external;  (3.)  Philosophy  of  the 
^irit — the  return  of  thought  or  tiie  absolute  from  this 
self-alienation  to  itself  in  self-cognisant  thought  Just 
as  the  absolute,  so  has  spirit  a  series  of  three  gradr  to 
traverse— {a.}  Subjective  spirit  or  intelligence,  relating 
itself  to  the  rdtion&I  object  as  something  given;  (6.)  Ob- 
jective spirit  or  will,  which  converts  tiie  subjectivised 
theoretical  matter  (truth)  into  objectivity;  (c)  Absolute 
spirit,  which  is  the  return  of  the  spirit  fronr  objectivity  to 
the  ideality  of  cognition,  to  the  perception  of  the  absolute 
idea.  This  again  has  three  stages — (1.)  Art,  in  which  th'^ 
absolute  is  immediately  present  to  sensuous  perception; 
(2.)  Religion,  which  embodiss  certainty  of  the  idea  as 
above  all  immediate  reality;  and  (3.)  Philosophy,  the  unity 
of  theses  According  to  this  conception,  the  beautiful  is 
defined  as  the  shining  of  the  idea  through  a  sensuous 
medium  (as  colour  or  tone).  It  is  said  to  have  its  life  in 
shining  or  appearance  (8cKem\  and  so  differs  from  the  trae, 
which  is  not.  real  sensuous  existence,  but  the  universal  idea 


contained  in  it  for  thought  He  defines  the  xonn  itf  tha 
Beautiful  as  unity  of  the  manifold.  The  notion  {Begr^f) 
gives  necessity  in  mutual  dependence  of  parts  (unity)^ 
while  the  reality  demands  the  appearance  or  semblance 
{Sekein)  of  liberty  in  the  parts.  He  discusses  very  fully 
the  beauty  of  nature  as  immediate  unity^  of  notion  and 
reality,  and  lays  great  emphasis  on  the  beauty  of  oigame 
Ufe.  Bui  it  is  in  art  that,  like  Schelling,  he  fihda  the 
hij^iest  revdation  of  the  Beautiful  Art  makes  up  the 
ddoencies  of  natural  -beauty  by  bringing  the  idea  into 
clearer  light,  by  sh<^wing  the  external  in  its  life  and  spirit- 
ual aninuition.  The  various  forms  of  art  depend  on  the 
various  combinations  of  matter  and  form.  ^In  Oriental 
or  symbolical  art  matter  is  predominant,  and  the  thought 
is  struggling  through  with  pain  so  as  to  reveal  the  ideal 
In  the  clas^cal  form  the  ideal  has  attained  an  adequate 
existence,  form  and  matter  being  absolutely  commensurate. 
Lastiy,  in  the  romantic  form,  the  matter  is  reduced  to  a 
mere  diow,  and  the  ideal  is  supreme^  H^el  classifies  the 
individual  arts  according  to  this  same  principle  of  the  rela- 
tive supremacy  of  form  and  matter — (1.)  The  beginning  of 
art  is  architecture,  in  which  as  a  symbolic  art  the  sensuous 
material  is  in  excess.  (2.)  Sculpture  is  less  subjected  tc 
matter,  and,  as  representing  the  living  body,  is  a  step  to- 
wards a  higher  ideality.  (3. )  Painting,  which  is  the  romantic 
art  icat*  ihxT^,  expresses  the  full  life  of  the  soul  By  the 
elimination  of  the  third  dimension  of  space,  and  the 
employment  of  a  coloured  plane,  painting  rids  itself  of  the 
coarse  material  substrate  of  sculpture,  and  produces  only 
a  semblance  of  materiality.  (4.)  In  music,  which  employs 
pure  tone,  all  the  elements  of  space  are  suppressed,  and 
hence  its  content  is  the  inner  emotional  nature  (Gemuth). 
Music  is  the  most  subjective  of  the  arts.  (5.)  Poetry  has  the 
privilege  of  universal  expression.  It  contains  all  the  other 
arts  in  itself,  namely,  the  plastic  art  iu  the  epos,  music  in 
the  ode,  and  the  unity  of  both  in  the  drama. 

Several  systems  of  esthetics,  more  or  less  Hegelian  in 
character,  can  only  be  referred  to  in  passing.  Weisse 
defined  testhetics  as  the  science  of  the  idea  of  beauty,  and 
explained  the  Beautiful  as  the  entrance  of  the  universal  or  of 
the  essence  into  the  limited  and  finite,  that  is,  the  cancelling 
or  annulling  of  truth  (dU  au/gehohene  Wakrheil).  By  thus 
recognising  an  internal  contradiction  in  all  beauty,  he  sought 
to  develope,  by  a  curious  dialectical  process,  the  ideas  of  the 
Ugly,  the  Sublim6,  and  the  Ludicrous.  He  treats  each  of 
these  three  in  immediate  contrast  to  beauty.  Ugliness  is  th» 
immediate  existence  of  beauty.  It  appears  as  the  negative 
moment  in  the  Sublime,  and  in  the  Ludicrous  this  negativity 
is  again  cancelled  and  resolved  into  affirmation  so  as  to  oon- 
-stitute  a  return  to  the  Beautiful  A  like  attempt  to  deter- 
mine the  relations  of  the  Ugly,  Comic,  &a,  as  moments  of 
the  self-revealing  idea  was  made  by  several  Hegelians. 
Thus  Ruge,  in  hu  Alhandlung  iiher  dot  Komiache,  teaches 
that  sublimity  is  the  aesthetic  idea  striving  to  find  itself, 
together  with  the  satisfaction  of  this  striving.  If,  how- 
ever, the  idea  lose  itself,  sinking  away  in  a  kind  of  swoon, 
we  have  the  Ugly.  Finally,  when  the  idea  recovers  from 
the  swoon,  its  new  birth  is  attended  with  a  feeling  of 
amusement  (Erheiterung),  and  then  we  have  the  effect  of 
the  Ludicrous.  Rosenkrans,  in  his  .£stheUk  de$  ffdu- 
lichen,  conceives  the  Ugly  as  the  negation  of  the  Beautiful 
or  as  the  middle  between  the  Beautiful  and  the  Ludicrous, 
and  seeks  to  trace  out  its  various  manifestations  in  form- 
lessness in  nature,  inoorrectnass  in  artistic  representation, 
and  deformity  or  the  disorganisation  of  the  Beautiful  in 
caricature.  Schaslez,  again,'seems  to  hold  that  the  Ugly  is 
co-ordinate  with  the  Beautiful,  being  the  motor  principls 
that  drives  the  Beautiful  from  the  unconditioned  rest  of 
the  Platonic  idea,  from  the  sphere  of  empty  abetraetneas 
to  actuality.     This  fondamenUl  eontradiction  reveals  itaslf 


ESTHETICS 


219 


fts  the  contrast  of  mfttter  and  spirit,  ngid  motionlessness 
and  motion^  and  appeaxa  in  art  as  the  antithesis  of  the 
lablime  and  graceful  (dot  AnmiUhiffe)^  the  latter  containing 
the  Naif,  the  Pretty,  and  the  Ridicolons.  Finally,  Theodor 
Yiacher  seeks  to  settle  these  subtle  relationships  in  this 
manner:  He  supposes  the  Sublime  to  be  the  sundering  of 
the  esthetic  idea  and  its  sensuous  image  (GebUd)  from  the 
state  of  unity  constituting  the  Beautiful,  the  idea  reaching 
as  the  infinite  over  against  the  finite  of  the  image.  The 
image  now  resists  the  sudden  rupture,  and  in  asserting 
itaelf  as  a  totality  in  defiance  of  the  idea  becomes  the  Ugly. 
The  Comic,  again,  is  the  result  of  some  partial  and  appck- 
rently  involuntary  recognition  of  the  rights  of  the  idea  by 
the  rebellious  image.  Schasler  says,  in  criticising  the 
news  of  Vischer,  that  it  is  difficult  not  to  be  satirical  in 
deaeribing  the  dialectic  artifices  to  which  the  idea  is  here 
compelled,  little  suspecting  how  easily  any  similar  attempt 
to  adjust  relations  between  these  ideas,  looked  at  objectively 
•8  movements  of  the  supreme  idea,  may  appear  equally  naif 
and  funny  to  a  mind  not  already  oppressed  with  the  resist- 
ing burden  of  its  own  abstractions. 

Theodor  Vischer,  the  last  of  the  Hegelians  named  here, 
has  produced  the  largest  and  most  laborious  system  of 
metaphysical  esthetics,  and  a  brief  account  of  its  scope 
must  be  given  to  complete  our  history  of  the  Qerman 
Bjstems.  He  defines  Aesthetics  as  the  science  of  the  Beau- 
tiful His  S3rBtem  falls  into  three  parts:  (1.)  Metaphysic 
of  the  Beautiful;  (2.)  The  Beautiful  as  one-sided  existence 
—beauty  of  nature  and  the  human  imagi^tion;  (3.)  The 
lubjective-objective  actuality  of  the  Beautiful — Art.  The 
met^hyrio  again  falls  into  two  parts — the  theory  of  simple 
beauty,  and  that  of  the  Beautiful  in  the  resistanoe  of  its 
moments  (the  Sublime  and  Ridiculous).  He  defines  the' 
Bautiful  as  "  the  idea  in  the  form  of  limited  appearance." 
His  discussious  of  the  various  beauties  of  nature,  the 
orguiic  and  inotganic  world,  are  very  full  and  suggestive, 
and  lus  ehiboration  of  the  principles  of  art  (excepting  those 
of  music,  which  he  left  another  to  elucidate),  is  marked 
by  a  wide  and  accurate  knowledge.  He  divides  the  arts 
into--(l.)  The  objective,  or  eye  arts  (architecture,  sculpture, 
sod  painting);  (2.)  Subjective,  or  ear  arts  (music);  (3.) 
Subjective-objective  arts,  or  those  of  sensuous  conception 
(poetry).  He  subdivides  the  first  into  those  of  measuring 
sight  (architecture),  touching  sight  (sculpture),  and  sight 
proper  (paii^ting).  Yiacher's  style  is  very  laboured.  His 
propositions  fall  into  the  form  of  mathematical  theorems, 
and  are  made  exceedingly  incomprehensible  by  the  ex- 
oessiTe  subtleties  of  his  metaphysiod  nomenclature. 

There  are  several  other  systems  'of  Aesthetics  which 
desenre  mention  here,  but  space  does  not  allow  of  a  full 
aocount  of  them.  Of  these  the  most  important  are  the 
theories  of  Herbart,  Schopenhauer,  and  von  Kirchmann. 
Herbert's  views  are  based  on  his  curious  psychological 
ooneeptiona.  He  ignores  any  function  in  the  Beautiful  as 
opressive  of  the  idea,  and  seeks  simply  to  determine  the 
simplest  forms  or  the  elementary  judgments  of  beauty. 
Schopenhauer's  discussions,  connecting  beauty  with  his 
peculiar  conception  of  the  universe  as  voUtion,  are  a  curious 
contribution  to  the  subject  As  a  specimen  of  his  specular 
tions,  one  may  give  his  definition  of  tragedy  as  the  repre- 
sentation of  the  horrible  side  of  life,  the  scornful  dominion 
of  accident,  and  the  inevitable  fall  of  the  just  and  inno- 
cent, this  oontaiuing  a  significant  glimpse  into  the  nature 
of  the  world  and  existence.  Yon-Kirehmann  has  written 
a  two-volume  work  on  aesthetics,  which  is  interesting  as  a 
reaction  against  the  Hegelian  method.  It  professes  to  be 
an  attempt  to  boss  the  science  on  a  realistic  foimdation, 
and  to  ai>ply  the  principles  of  observation  and  induction 
ktng  acted  upon  in  natural  science. 

The  Gennan  «tthetio  sx»eculatioiis  not  elaborated  into 


complete  systems  are  too  numerous  to  be  fully  represented 
here.  Only  a  few  of  the  most  valuable  contributions  to  the 
theory  will  be  alluded  to.  Winckelmann's  services  to  the 
development  of  plastic  art  do  not  directly  concern  us. 
Of  his  theory  of  plastic  beauty,  based  exclusively  on  the 
principles  of  Gredc  sculpture,  little  requires  to  be  said. 
He  first  pointed  to  the  real  sources  of  superiority  in  antique 
creations,  by  emphasising  the  distinction  between  natural 
and  ideal  beauty,  the  aesthetio  value  of  contour  as  an 
ideal  element,  the  beauty  of  expression  as  the  manifestation 
of  an  elevated  soul,  and  consisting  of  a  noble  simplicity 
and  a  quiet  grandeur.  But  by  too  exclusive  an  attention 
to  Qreek  art,  and  indeed  to  sculpture,  his  theory,  as  an 
attempt  to  generalise  on  art,  lacks  completeness,  making 
little  room  for  the  many-sidedness  of  art»  and  narrowing  it 
down  to  one,  though  an  exalted,  ideal 

Lessing's  services  to  the  scientific  theory  of  art  are  far 
greater  than  those  of  Winckelmann.  He  is  the  first  modem 
who  has  sought  to  deduce  the  special  function  of  an  art 
from  a  consideration  of  the  means  at  its  disposal  In  his 
Laahoon  he  defines  the  boundaries  of  poetry  and  painting 
in  a  manner  which  has  scarcely  been  improved  on  since. 
In  slight  divergence  from  Winckelmann,  who  had  said  that 
the  representatbn  of  crjring  was  excluded  from  sculpture 
by  the  ancients  as  unworthy  of  a  great  soul,  Lessing  sought 
to  prove  that  it  was  prohibited  by  reason  of  its  incom- 
patibiUty  with  the  conditions  of  plastic  beau^.  He 
reasoned  from  the  example  of  the  celebrated  group,  the 
Laokoou.  Visible  beauty  was,  he  said,  the  first  law  of 
ancient  sculpture  and  painting.  These  arts,  as  employing 
the  co-existent  and  permanent  in  space,  are  much  more 
limited  than  poetry,  which  employs  &e  transitory  and  suc- 
cessive impressions  of  sound.  Hence,  expression  is  to 
poetry  what  corporeal  beauty  is  to  the  arts  of  visible  form 
and  colour.  The  former  has  to  do  with  actions,  the  latter 
with  bodies, — ^that  is,  objects  whose  parts  co-exist.  Poetqr 
can  only  tuggeae  material  objects  and  visible  scenery  by 
means  of  actions ;  as  for  example,  when  Homer  pictures 
Juno's  chariot  by  a  description  of  its  formation  piece  by 
piece.  Painting  and  sculpture,  again,  can  only  suggest 
actions  by  means  of  bodies.  From  this  it  follows  that  the 
range  of  expression  in  poetry  is  far  greater  than  in  visible 
art  Just  as  corporeal  beauty  loses  much  of  its  charm,  so 
the  visible  Ugly  loses  much  of  its  republveness  by  the  suc- 
cessive and  transient  character  of  the  poetic  medium. 
Hence  poetry  may  introduce  it,  while  painting  is  forbidden 
to  represent  it  Even  'the  Disgusting  may  be  skilfully 
employed  in  poetry  to  strengthen  the  impression  of  the 
Hojrible  or  Ridiculous ;  while  painting  can  oidy  attempt  thia 
at  its  peril,  as  in  Pordenone's  Interment  of  Christ,  in  which 
a  figure  is  represented  as  holding  its  nose.  Visible  imita- 
tion being  immediate  and  permanent,  the  painful  element 
cannot  bo  softened  and  disguised  by  other  and  pleasing 
ingredients  (the  Laughable,  d;c ),  as  in  poetiy.  As  Schasler 
says,  Lessing's  theory  hardly  makes  room  for  the  effects  of 
individuality  of  character  as  one  aim  of  pictorial  as  well  as 
of  poetic  art  Tet  as  a  broad  distinction  between  the  two 
heterogeneous  arts,  limiting,  on  the  one  hand,  pictorial  de- 
scription in  poetry,  and  the  representation  of  the  painful, 
low,  and  revolting  in  the  arts  of  vision,  it  is  unassailable, 
and  constitutes  a  real  discovery  in  aesthetics.  Lessing's 
principles  of  the  drama,  as  scattered  through  the  critiques 
of  the  Hamburg  Dramaturgy^  are  for  the  most  part  a  fur- 
ther eluddatioh  of  Aristotelian  principles,  of  great  value  to 
the  progress  of  art,  but  adding  cpmparatively  little  to  the 
theory.  Its  con&picuous  points  are  the  determination  of 
poetic  truth  as  shadowed  forth  by  Aristotle,  and  the  dif- 
ference between  tragedy  and  comedy  in  respect  to  liberty 
of  invention  both  of  fablo  and  of  character;  secondly,  the 
reassortioia  that  -both  fair  and  pity,  and  nut  simply  one  vi 
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tkeee,  are  ilia  ctfecta  of  every  tragedy,  and  that  it  is  false 
dramatio  art  to  attempt  to  repreaent  either  the  eufferinge 
of  a  perfect  mar^,  or  the  actions  of  some  monstroua 
honor  of  wickedness,  as  Comeille  and  the  French  school 
hBd  xaged ;  lastly,  the  interpretation  of  Aristotle's' purificap 
turn  of  the  paaaiais  as  referring  to  this  vexy  fear  and  pity, 
and  pointing  to  a  certain  desirable  mean  between  excessiYo 
Mnsibility  and  ezcessive  callousness.  Schasler  says  that 
if  Leasing  had  had  an  Aristotle  to  lean  on  in  the  Laokoon  aa 
in  the  DramaOurgy,  it  would  have  been  more  valuable. 
Othera  might  be  disposed  to  say  that  if  he  had  been  as 
free  fnmi  the  traditions  of  authority  in  the  Dramaturgy 
aa  he  was  in  the  Laohoon,^  the  former  might  have  contained 
aa  much  in  the  way  of  real  discoveiy  aa  the  latter. 

The  partial  contributions  to  assthetics  after  Lessing 
need  not  long  detain  ua.  Qoethe  wrote  aeyeral  tracta  on 
esthetic  topics,  as  well  as  many  aphorisms.  He  attempts 
to  mediate  between  the  claims  of  ideal  beauty,  as  taught 
by  Winckelmann,  and  the  aims  of  individuaUsation; 
Schiller  discusses,  in  a  number  of  disconnected  essays  and 
lettarsy  some  of  the  principal  queations  in  the  philosophy 
of  art  He  looks  at  art  as  a  side  of  culture  and  the  forces 
of  human  nature,  and  finds  in  an  estheticaUy  cultivated 
aool  the  reconciliation  of  the  aensual  and  rational  HIb 
letters  on  sesthetio  education  {Ueber  die  cnthetUehe  Ertie- 
hung  dei  MemcKen)  are  very  valuable,  and  bring  out  tho 
connection  between  SBSthetic  activity  and  the  universal  im- 
pulse to  play  (Spidtrieby  This  impulse  ia  formed  from 
the  union  of  two  other  mipulsea — ^the  material  (StofftrUb) 
and  the  formal  (Fwrmtrid>\ — the  former  of  whicli  aeeks  to 
make  real  the  inner  thought,  the  latter  to  form  or  fashion 
this  reality.  Schiller's  thoughts  on  this  topic  are  cast  in 
a  highly  metaphysical  mould,  and  he  makes  no  attempt  to 
trace  the  gradual  development  of  the  first  crude  play  of 
children  into  the  lesthetic  pleasures  of  a  cultivated  matu- 
rity. He  fixes  aa  the  two  conditions  of  aesthetic  growth, 
moral  freedom  of  the  individual  and  sociability.  The 
philoeophio  baaia  of  Schillei'a  speculation  is  the  system  of 
Kant  Another  example  of  this  kind  of  reflective  discus- 
sion of  art  by  literary  men  is  afibrded  us  in  the  VortchuU 
der  JSttheiik  of  Jean  Paul  Richter.  This  is  a  rather  am- 
bitious diacuaaion  of  the  Sublime  and  the  Ludicroua,  and 
oontaina  much  valuable  matter  on  the  nature  of  humour  in 
romantic  poetry.  Jean  Paul  ia  by  no  meana  exact  er 
systematic,  and  his  language  is  higUy  poetia  His  defini- 
tions strike  one  aa  hasty  and  inadequate:  for  example, 
that  the  Sublime  is  the  applied  Infinite,  or  that  the  Ludi- 
crous is  the  infinitely  Small  Other  writers  of  this  class, 
aa  Wilhehn  von  Humboldt,  the  two  Schlegela,  Gervinua, 
though  they  have  helped  to  form  juater  viewa  of  the 
aeveral  kinds  of  poetry,  &&,  have  contributed  little  to  the 
general  theory  of  art.  F.  Schlegel'a  deteimination  of  the 
principle  of  romantic  poetry  aa  the  Intereating,  in  opposi- 
tion tc  the  objectivity  of  antique  poetry,  may  be  cited  as 
a  good  example  of  this  group  of  speculations. 

No  account  of  German  aesthetics  can  be  complete  with- 
out some  reference  to  the  attempts  recently  made  by  one 
or  two  naturalists  to  determine  experimentally  the  physical 
conditions  and  the  net  sensational  element  of  artistic  im- 
pression. Of  these,  the  most  imposing  is  the  development 
by  Helmholtz  of  a  Urge  part  of  the  laws  of  musical  com- 
position, harmony,  tone,  modulation,  &&,  from  a  simple 
physical  hypothesis  as  to  the  complex  character  of  what 
appear  to  us  as  elementary  tones.  Another  interesting 
experimental  inquiry  has  been  instituted  by  Fechner  into 
the  alleged  superiority  of  *'  the  golden  section  *  as  a  visible 
proportion.  Zeising,  the  author  of  this  theory,  aaaerta 
that  the  moat  pleasing  division  of  a  line,  say  in  a  cross,  is 
the  golden  sectibn,  where  the  smaller  division  is  to  the 
larger  aa  the  latter  to  the  sum.    fechner  deacribea  in  hia 


contribution  JSur  Htpertmentdtm  JbAMt  a  aeriet  of 
experiments  on  a  laige  number  of  different  persona^  in 
which  he  supposes  he  eliminated  all  effects  of  individual 
association,  and  decides  in  favour  of  the  hypothesis.  He^ 
however,  assumes  that  this  visible  form  must  pleaaa  pri- 
marily, and  does  not  recognise  that  any  constant  mrnnfintaqn 
growing  up  in  all  minds  alike  would  give  precisely  the 
same  results.  Finally,  allusion  may  i^  made  to  aome 
ingenious  but  very  forced  attempts  of  linger  and  others 
to  discover  harmonic  and  melodious  relations  anumg  the 
elementary  colours. 

in.  French  writerg  on  jEsthetia, — ^In  passing  from  Qerman 
to  French  writers  on  aesthetical  topics  we  find,  as  might  be  ex- 
pected, much  less  of  metaphysical  assumption  and  a  clearer 
perception  of  the  scientific  character  of  the  problem.  At  the 
aame  time,  the  authors  are  but  few,  and  their  works  mostly 
of  a  fragmentary  character.  Passing  by  the  Jesuit  Andr^ 
who  sought  to  rehabilitate  Auguatin's  theory  of  the  Beauti- 
ful, we  first  light  on  the  name  of  Batteux.  In  his  Cour$ 
de  BtllSs  Le(tre9(l765)  he  seeks  to  determine  the  aims  of  art 
by  elucidating  the  meaning  and  value  of  the  imitation  of 
nature.  He  classifies  the  arts  according  to  the  forma  of 
space  and  time,  those  of  either  division  being  capable  of 
combining  amqng  themaelves,  but  not  with  those  of  the 
other.  Thus  ardiitecture,  sculpture,  and  painting  may 
co-operate  in  one  visible  effect;  also  music,  poetry,  and  the 
dance.  Diderot,  again,  in  the  Encgdopidiej  sought  to 
define  beauty  by  making  it  to  consist  in  the  perception  of 
relationa  In  his  Euait  ntr  la  Peintur$  he  follows  Bat- 
teux in  extolling  naturalness,  or  fidelity  to  nature.  Another 
very  inadequate  theory  of  beauty  was  propounded  by  Ptoe 
Buffier.  He  said  it  is  the  type  of  a  spedea  which  gives 
the  meaaure  of  beauty.  A  beautiful  face,  though  -rare,  ia 
nevertheless  the  model  after  which  the  largest  number  ia 
formed.  Not  unlike  this  theory  is  a  doctrine  propounded 
by  H.  Taineu  In  his  work,  De  V Ideal  dam  FAh,  he  pro- 
ceeds in  the  manner  of  a  botanist  to  determine  a  scale  of 
charactera  in  the  physical  and  moral  man,  according  to  the 
embodiment  of  whidi  a  work  of  art  becomes  ideal  The 
degree  of  universality  or  importance,  and  the  degree  of 
beneficence  or  adaptation  to  the  ends  of  life  in  a  character, 
give  it  ita  meaaure  of  awthetic  valoe,  and  render  the  work 
of  tat,  which  aeeka  to  repreaent  it  in  ita  purify,  aa  ideal 
work. 

The  only  elaborated  ayatema  of  aeathetica  in  French 
literature  are  thoae  constructed  by  the  tpiritualidee,  that 
is,  the  philosophic  followers  of  Reid  and  B.  Stewart  on 
the  one  hand,  and  the  Qerman  idealists  on  the  other,  who 
constituted  a  reaction  against  the  crude  sensationalinn  of 
the  18th  century.  They  aim  at  elucidating  what  they  call 
the  higher  and  spiritual  element  in  aesthetic  impressiona, 
and  wholly  ignore  any  capability  in  material  substance  or 
external  sensation  of  affording  the  peculiar  delights  of 
beauty.  The  lectures  of  Cousin,  entitled  Du  Yrai,  du  Beau, 
ei  du  Bien,  the  Coure  ^Eethkique  of  Jouffroy,  and  the 
systematic  treatise  of  L^vfique,  La  Science  du  Beau^  are 
the  principal  works  of  this  school  The  last,  as  the  most 
ekborate,  will  afford  the  student  the  best  insight  ix^to  this 
mode  of  speculatioiL  The  system  of  L^v6que  falls  into 
four  parts — (1.)  The  psychological  observation  and  daasifi- 
cation  of  the  effects  of  Uie  Beautiful  on  human  intelligence 
and  sensibility;  (2.)  The  metaphysic  of  beauty,  which 
determines  whether  it  has  a  real  objective  existence,  and 
if  so,  what  is  the  internal  principle  or  substance  of  this 
objective  entity ;  and  further  seeks  to  adjust  the  relations 
of  the  Beautiful,  the  Sublime,  the  Ugly,  and  the  Bidiculous 
in  relation  to  this  principle;  (8.)  The  application  of  these 
psychological  and  metaphysicid  principles  to  the  beauty  of 
nature,  animate  and  insaimate,  and  to  that  of  the  Deity; 
(i,)  Their  application  to  the  axta    The  Influence  of  the 
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(jjennanfl  in  this  mode  of  systeinatising  is  apparent  All 
the  characten  of  beauty  in  external  objecta,  aa  a  flower, 
of  which  the  principal  are  size,  nnity  and  variety  of  parts, 
intensity  of  colour,  grace  or  flexibility,  and  correspondence 
to  euTironmeni,  may  be  summed  up  as  the  ideal  grandeur 
and  <»der  of  the  species.  These  are  perceived  by  reason 
to  be  the  manifestations  of  an  invisible  vital  force.  Simi- 
larly the  beauties  of  inorganic  nature  are  translatable  as 
the  ffrand  and  orderly  displays  of  an  immaterial  physical 
forci  Thus  all  beauty  is  in  its  objective  essence  either 
spirit  or  unconscious  force  acting  with  fulness  and  in 
order.  It  is  curious  that  L^v^ue  in  this  way  modifies 
the  strictly  spiritual  theory  of  b^uty  by  the  admission  of 
an  unconscious  physical  force,  equally  with  spirit  or  mind, 
18  an  objective  substratum  of  the  Beautiful  He  seeks, 
however,  to  assimilate  this  as  nearly  as  possible  to  con- 
sdons  energy,  as  immaterial  and  indivisible.  The  aim  of 
art  is  to  reproduce  this  beauty  of  nature  in  a  beautiful 
manner,  and  the  individual  arts  may  be  classified  according 
to  the  degree  of  beautiful  force  or  spirit  expressed,  and  the 
degree  of  power  with  which  this  is  interpreted.  Accord- 
ingly, they  are  arranged  by  Lev^que  in  the  same  order  as 
by  Hegel. 

IV.  Italtan  and  Dutch  Writert. — There  are  a  few 
writers  on  esthetic  subjects  to  be  found  in  Italian  and 
Dutch  literature,  but  they  have  little  of  original  speculation. 
The  Italian,  as  Fagano  and  Muratori,  follow  French  and 
English  writers.  One  Dutch  writer,  Franz  Hemsterhuis 
(18th  century),  is  worth  naming.  His  philosophic  views 
an  an  attempt  at  reconciliation  between  the  sensational 
and  the  intuitive  systems  of  knowledge.  The  only  faculty 
of  true  knowledge  is  an  internal  sense,  nevertheless  all  true 
knowledge  comes  through  the  senses.  The  soul,  desiring 
immediate  and  complete  knowledge,  and  being  limited  by 
ita  nnion  with  the  senses,  which  are  incapable  of  perfectly 
aimnltaneous  action,  strives  to  gain  Uie  greatest  number 
^  the  elements  of  cognition  or  ideas  in  the  shortest  pos- 
sible timeu  In  proportion  as  this  effort  is  successful,  the 
knowledge  is  attended  with  eigoyment.  The  highest 
measure  of  this  delight  is  given  by  boauty,  wherefore  it  may 
be  defined  as  that  which  affords  Uie  largest  number  of  ideas 
in  the  shortest  time. 

V.  Sngluh  Writers. — In  the  eesthetie  speculations  of 
English  writers,  we  find  still  less  of  metaphysical  construc- 
tion and  syatematisation  than  in  those  of  French  thinkers. 
Indeed,  it  may  be  said  that  there  is  nothing  answering  to 
the  German  conception  of  aesthetic  in  our  literature.  The 
inquiries  of  English  and  Scotch  thinkers  have  been  directed 
for  the  most  part  to  very  definite  and  strictly  scientific  pro- 
blems, such  as  the  psychological  processes  in  the  perception  of 
the  Beautiful  The  more  moderate  metaphysicd  impulses  of 
oar  countrymen  have  never  reached  beyond  the  bare  asser- 
tion of  an  objective  and  independent  beauty.  Hence  we  find 
that  the  German  historiaus  regard  these  special  and  limited 
diseossions  as  so  many  empirical  reflections,  wholly  devoid 
of  the  rational  element  in  true  philosophy.  Schasler  speaks 
of  these  essays  as  "  empiristic  aesthetics,"  tending  in  one 
direction  to  raw  materialism,  in  the  other,  by  want  of 
method,  never  lifting  itself  above  the  plane  of  **  an  aesthe- 
tidsmg  dilettanteism.''  English  writers  arc  easUy  divisible 
into  two  group6-~{l.)  Those  who  lean  to  the  conception 
of  a  primitive  objective  beauty,  not  resolvable  into  any 
aimpkr  ingredients  of  sensation  or  simple  emotion,  whidi 
IB  perceived  intuitively  either  by  reason  or  by  some  special 
faculty,  an  internal  sense;  (2.)  Those  who,  tracing  the 
genesis  of  beanty  to  the  union  of  simple  impressions,  have 
been  chiefly  concerned  with  a  psychological  discussion  of 
the  origiB  and  growth  of  our  aesthetic  perceptions  and 
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beauty.  His  views  are  highly  metaphysical  and  Flatonio 
in  character.  The  Beautiful  and  the  Qood  are  combined  in 
one  ideal  conception,  much  as  with  Plata  Matter  in  itself 
is  ugly.  The  order  of  the  world,  wherein  all  beauty  really 
resides,  is  a  spiritual  principle,  all  motion  and  life  being 
the  product  of  spirit.  The  principle  of  beauty  is  perceived 
not  with  the  outer  senses,  but  with  an  internal — ^that  is, 
the  moral — sense  (which  perceives  the  Qood  as  well).  This 
perception  affords  the  only  true  delight,  namely,  spiritual 
ezgoyment  Shaftesbury  distinguiahes  three  grades  of  the 
Beautiful,  namely,  (1.)  Inanimate  objects,  including  works 
of  art;  (2.)  Living  forms,  which  reveal  the  spiritual  forma- 
tive force;  and  (3.)  The  source  from,  which  these  forms 
spring,  Ood. 

In  his  Inquiry  into  the  Original  of  ottr  Ideas  of  Beauty 
and  Virtue,  Hutcheson  follows  many  of  Shaftesbury's  ideas. 
Yet  he  dietinctiy  disclaims  any  independent  self-existing 
beauty  in  objects  apart  from  percipient  minds.  "AU 
beauty,"  he  says,  "  is  relative  to  the  sense  of  some  mind 
perceiving  it"  The  cause  of  beauty  is  not  any  simple 
sensation  from  an  object,  as  colour,  tone,  but  a  certain 
order  among  the  parts,  or  ''uniformity  amidst  variety." 
The  faculty  by  which  this  principle  is  known  is  an  internal 
sense  which  is  defined  as  *'  a  passive  power  of  receiving 
ideas  of  beauty  from  all  objects  in  which  there  is  uniformity 
in  variety."  Thus  Hutcheson  seoms  to  have  supposed  that 
beauty,  though  always  residing  in  uniformity  in  variety  as 
its  form,  was  still  something  distinct  from  this,  and  so 
in  need  of  a  peculiar  sense  distinct  from  reason  for  the 
appreciation  of  it.  But  his  meaning  on  this  point  is  not 
clear.  This  faculty  is  called  a  sense,  because  it  resembles 
the  external  senses  in  the  immediateness  of  the  pleasure  it 
experiences.  The  perception  of  beauty,  and  the  delight 
attending  it,  are  quite  as  independent  of  considerations  of 
principles,  causes,  or  usefulness  in  the  object,  as  the  plear 
surable  sensation  of  a  sweet  taste.  Further,  the  effect  of  a 
beautiful  object  is  like  the  impression  of  our  senses  in  its 
necessity;  a  beautiful  thing  being  always,  whether  we  will 
or  no,  beautiful  In  the  second  place,  this  sense  is  called 
internal,  because  the  appreciation  of  beauty  is  clearly  dis- 
tinct from  the  ordinary  sensibility  of  the  eye  and  ear, 
whether  emotional  or  inteUectual  and  discriminative,  many 
persons  who  possess  the  latter  intact  being  totally  destitute 
of  the  former.  Another  reason  is,  that  in  some  affairs 
which  have  littie  to  do  with  the  external  senses,  beauty  i« 
perceived,  as  in  theorems,  universal  truths,  and  general 
causea.  Hutcheson  discusses  two  kinds  of  beauty — abso* 
lute  or  original,  and  relative  or  comparative.  The  iormer 
is  independent  of  all  comparison  of  the  beautiful  object 
with  another  object  of  which  it  may  be  an  imitation.  The 
latter  is  perceived  in  an  object  considered  as  an  imitation  or 
resemblimce  of  something  else.  He  distinctiy  states  that  ''an 
exact  imitation  may  still  be  beautiful  though  the  original 
were  entirely  devoid  of  it;"  but,  curiously  enough,  will  not 
allow  that  this  proves  his  previous  definition  of  beauty  as 
"  uniformity  amidst  variety"  to  be  too  narrow.  He  seems 
to  conceive  that  the  original  sense  of  beauty  may  be 
**  varied  and  overbalanced"  with  the  secondary  and  subor- 
dinate kind.  Hutcheson  spends  a  good  deal  of  time  in 
proving  the  universality  of  this  sense  of  beauty,  by  show- 
ing that  all  men,  in  proportion  to  the  enlargement  of  their 
intellectual  capacity,  are  more  delighted  with  uniformity 
than  the  contrary.  He  argues  against  the  supposition  that 
custom  and  education  are  sources  of  our  perception  of 
beauty,  though  he  admits  that  they  may  enlsige  the  capa- 
city of  our  minds  to  retain  and  compare,  and  so  may  add  to 
the  delight  of  beauty. 

The  next  writer  of  consequence  on  the  intuitive  side  is 
Reid.  In  the  eighth  of  his  JSssays  on  the  Intelleduat 
Powers  he  discnases  the  faculty  of  taste.     He  held,  on  tha 
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ground  of  common  sense,  that  beauty  must  exist  in  objects 
independently  of  our  minds.  As  to  the  natnre  of  the 
Beautiful,  he  taught  that  all  beauty  resides  primarily  in  the 
faculties  of  the  mind,  intellectual  and  monl  The  beauty 
which  is  spread  oyer  the  face  of  visible  nature  is  an  emana- 
tion from  this  spiritual  beauty,  and  is  beautiful  because  it 
symbolises  and  expresses  it  Thus  the  beauty  of  a  plant 
resides  in  its  perfection  for  its  end,  as  an  expression  of  the 
wisdom  of  its  Creator.  Reid's  theory  of  beauty  is  thus 
purely  spiritual 

The  celebrated  Lectures  on  Metaphydcs  of  Sir  W.  Hamilton 
do  not,  unfortunately,  contain  more  than  a  slight  prelimin- 
aiy  sketch  of  the  writer's  theoiy  of  the  emotional  activities. 
He  defines  pleasure,  following  very  closely  the  theory  of 
Aristotle,  as  "  a  reflex  of  the  spontaneous  and  unimpeded 
exertion  of  a  power  of  whose  energy  we  are  conscious" 
(vol.  ii  p.  440).  And,  in  perfect  agreement  with  this  con- 
ception, he  divides  the  various  feelings  according  to  the 
faculties  or  powers,  bodily  or  mental,  of  which  they  are  the 
concomitants.  In  the  scheme  thus  faintly  shadowed  forth, 
the  sentiments  of  .Taste  are  regarded  as  subserving  both 
the  subsidiary  and  the  elaborative  faculties  in  cognition,  in 
other  words,  the  Imagination  and  the  Understanding.  The 
activity  of  the  former  corresponds  to  the  element  of  variety 
in  the  beautiful  object,  while  that  of  the  latter  is  concerned 
with  its  unity.  A  beautiful  thing  is  accordingly  defined 
''  as  one  whose  fonn  occupies  the  Imagination  and  Under- 
standing in  a  free  and  full,  and,  consequently,  in  an  agree- 
able activity''  (p.  512).  In  this  way,  the  writer  conceives, 
he  comprehends  all  pre-existing  definitions  of  beauty.  He 
explicitly  excludes  all  other  varieties  of  pleasure,  such  as 
the  sensuous,  from  the  proper  gratification  of  beauty.  The 
aesthetic  sentiment  is  thus  regarded  as  unique  and  not 
resolvable  ioto  simpler  feelings.  Similarly,  he  denies  any 
proper  attribute  of  beauty  to  fitnessw  .  The  essence  of  the 
sentiment  of  sublimity  he  finds,  much  in  the  saine  way  as 
Kant,  in  a  mingled  pleasure  and  pain;  "  of  pleasure  in  the 
consciousness  of  the  strong  energy,  of  pain  in  the  conscious- 
ness that  this  energy  is  vain  "  He  recognises  three  forms 
of  Sublimity :  those  of  Extension  or  space,  of  Protension 
or  time,  and  of  Intension  or  power.  Finally,  he  thinks 
that  the  Picturesque  differs  from  the  Beautiful  in  appealing 
simply  to  the  imagination.  A  picturesque  object  is  one 
whose  pfffts  are  so  palpably  unconnected  that  the  under- 
standing is  not  stimulated  to  the  perception  of  unity. 

A  very  like  interpretation  of  beauty,  as  spiritual  and 
typical  of  divine  attributes,  has  been  given  by  Mr  Ruskin 
in  the  second  volume  of  his  Modem  Painters.  This  part  of 
his  work,  beariug  the  title  "  Of  Ideas  of  Beauty,"  has  a  very 
sjTstematic  appearance,  but  is  in  fact  a  singularly  desultory 
series  of  aasthetic  ideas  put  into  a  very  charming  language, 
and  coloured  by  strong  emotion.  Mr  Ruskin  dutin^ishes 
between  the  theoretic  faculty  concerned  in  the  moral  per- 
ception and  appreciation  of  ideas  of  beauty  and  the 
imaginative  or  artistic  faculty,  which  is  employed  in  re- 
garding in  a  certain  way  and  combining  the  ideas  received 
from  external  nature.  The  former,  he  thinks,  is  wrongly 
named  the  cuthetie  faculty,  as  though  it  were  a  mere 
operation  of  sense.  The  object  of  the  faculty  is  beauty, 
which  Mr  Ruskin  divides  into  typical  and  vital  beauty. 
The  former  is  the  external  quality  of  bodies  that  typifies 
some  divine  attribute.  The  latter  consists  in  "  the  ap]  >earance 
of  felicitous  fulfilment  of  function  in  living  things."  The 
forms  of  ty]}ical  beauty  are— (1.)  Infinity,  the  type  of  the 
divine  incomprehensibility;  (2.)  Unity,  the  type  of  the 
divine  comprehensiveness;  (3.)  Repose,  the  t3rpe  of  the 
divine  permanence;  (4.)  Sjrmmetry,  the  type  of  the  divine 
justice;  (5.)  Purity,  tlie  type  of  the  divine  energy;  and 
^6.^  Moderation,  the  type  of  government  by  law.     Vital 

^ty,  again,  is  regarded  as  relative  when  the  degree  of 


exaltation  of  the  function  is  estimated,  or  generic  if  onl^ 
the  degree  of  conformity  of  an  individual  to  the  appointed 
functions  of  the  species  is  taken  into  account  Mr  Ruskii^s 
wide  knowledge  and  fine  SBsthetic  perception  make  his 
works  replete  with  valuable  suggestions,  though  he  appeals 
wanting  in  scientific  accuracy,  and  locks,  as  Mr  Mfll  has 
pointed  out,  all  apprecLition  of  the  explanatory  power  of 
association  with  respect  to  the  ideal  elements  of  typical 
beauty. 

Of  the  more  analytic  writers  on  the  effects  of  the  Beautiful, 
Addison  deserves  a  passing  mention,  less,  however,  for  the 
scientific  precision  of  his  definitions,  than  for  the  charm 
of  his  style.  His  Essays  on  the  Imagination,  contri- 
buted to  the  Spectator^  are  admirable  specimens  of  popubr 
esthetic  refiection.  Addison  means  by  the  pleasures  c^  im- 
agination those  which  arise  originally  from  sight,  and  he 
divides  them  into  two  classes — (1.)  Primary  pleasures,  which 
entirely  proceed  from  objects  before  our  eyes;  and  (2.) 
Secondary  pleasures,  flowing  from  ideas  of  visible  objects. 
The  original  sources  of  pleasure  in  visible  objects  are  great- 
ness, novelty,  and  beauty.  This,  it  may  be  said,  is  a  valu- 
able distinction,  as  pointing  to  the  plurality  of  sources  in 
the  ssthetic  impression,  but  the  threefold  division  is  only  a 
very  rough  tentative,  and  destitute  of  all  logical  value, 
novelty  of  impression  being  always  a  condition  of  beauty. 
The  secondary  pleasures,  he  rightly  remarks,  are  rendered 
far  more  extended  than  the  original  by  the  addition  of  the 
proper  eigoyment  of  resemblance,  which  is  at  the  basis  of 
all  mimicry  and  wit  Addison  recognises,  too,  the  effects 
of  association  in  the  suggestion  of  whole  scenes,  and  their 
accompaniments  by  some  single  circumstance.  He  has 
some  curious  hints  as  to  the  physiological  seat  of  these 
mental  processes,  and  seeks,  somewhat  naively,  to  connect 
these  pleasures  with  teleological  considerationa. 

In  the  Elements  of  Criticism  of  Lord  Kaimes,  another 
attempt  is  made  to  aflUiate  sesthetic  phenomena  to  simpler 
pleasures  of  experience.  Beauty  and  ugliness  are  simply 
the  pleasant  and  the  unpleasant  in  the  higher  senses  of 
sight  and  hearing.  By  "higher"  he  means  more  intel- 
lectual, and  he  conceives  these  two  senses  to  be  placed 
midway  between  the  lower  senses  and  the  understanding. 
He  appears  to  admit  no  more  general  feature  in  beautiful 
objects  than  this  pleasurable  quality.  Like  Hutcheaon,  he 
divides  beauty  into  intrinsic  and  relative,  but  understands 
by  the  latter  ideas  of  £:.neBs  and  utility,  which  were 
excluded  from  th6  Beautiful  by  Hutcheeon.  He  illustiatea 
the  English  tendency  to  connect  mental  processes  with 
physiological  conditions,  by  referring  the  main  elements  of 
the  feeling  of  sublimity  to  the  effect  of  height  in  objects  in 
compelling  the  spectator  to  stand  on  tiptoe,  by  which  the 
chest  is  expanded  and  muscular  movements  produced  which 
give  rise  to  the  peculiar  emotion. 

Passing  by  the  name  of  Sir  Joshua  Reynolds,  whose 
theory  of  beauty  closely  tesembles  that  of  Vkn  Buffier,  we 
come  to  the  speculations  of  another  artist  and  painter^ 
Hogarth.  He  discusses  in  his  Analysis  of  Beauty  all  the 
elements  of  visible  beauty,  both  form  and  colour,  often 
manifesting  ^g;reat  speculative  skill,  and  always  showing  a 
wide  and  accurate  knowledge  of  art  He  finds  altogether 
six  elements  in  beauty,  namely — (1.)  Fitness  of  the  parte 
to  some  design,  as  of  the  limbs  for  support  and  movement; 
v2.)  Variety  in  as  many  ways  as  possible,  tl*us  in  fonn, 
length,  and  direction  of  line,  shape,  and  magnitade  of 
figure,  ^ ;  (3.)  Uniformity,  regularity,  or  symmetiy,  whidi 
is  only  beautiful  when  it  helps  to  preserve  the  diaraeter 
of  fitness;  (4.)  Simplicity  or  distinctness,  which  gives 
pleasure  not  in  itself,  bat  through  its  enabling  the  eye  to 
eigoy  variety  with  ease;  (5.)  Litricaoy,  whidi  pravides 
employment  for  our  active  energies,  ever  eager  for  pfuni^ 
and  leads  the  eye  "a  wanton  kind  of  ohate*;  (6.)  Qmititiy 
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or  magnitude,  whieh  drawB  our  attention,  and  produces 
admintion  and  awe.  The  beauty  of  proportion  he  yeiy 
aeatel  J  resolTOB  into  the  needs  of  fitneea.  Hogarth  applies 
these  principles  to  the  determination  of  degrees  of  beauty 
in  lines,  and  figures,  and  compositions -of  forms.  Among 
lines  he  singles  out  for  special  honour  the  serpentine 
(formed  by  drawing  a  line  cnce  round  from  the  base  to  the 
apex  of  a  long  slender  cone)  as  the  line  of  grace  or  beauty 
par  excellence.  Its  superiority  he  places  in  its  many 
rarietiea  of  direction  or  curvature,  though  he  adds  that 
mors  suddenly  curving  lines  displease  by  their  groesness, 
while  straighter  lines  appear  lean  and  poor.  lu  this  last 
remark  Hogarth  tacitly  idlowa  another  principle  in  graceful 
line,  namely,  gentleness,  as  opposed  to  suddenness,  of 
change  in  direction,  though  he  does  not  give  it  distinct 
reoognition  in  hia  theory,  as  Burke  did.  Hogarth's  opinions 
ire  d  great  value  as  a  set  off  against  the  extreme  views  of 
Aliaon  and  the  association  school,  since  he  distinctly  attri- 
butes a  great  part  of  the  effecta  of  beauty  in  form,  as  in 
colour,  to  the  satisfaction  of  primitive  susceptibilities  of 
the  mind,  though  he  had  not  the  requisite  psychological 
knowledge  to  reduce  them  to  their  simplest  expression.  In 
his  remarks  on  intricacy  he  shows  clearly  enough  that  he 
onderatood  the  pleasures  of  movement  to  be  involved  in  all 
vifioal  perception  of  form. 

Burke's  speculations  on  the  Beautiful,  in  hia  Philoeophical 
Inquiry  into  the  Origin  of  our  Ideas  of  the  SvhlifM  and 
Beauii/ul,  are  curious  as  introducing  phyaiological  con- 
aderaliona  into  the  explanation  of  the  feelings  of  beauty. 
They  illustrate,  moreover,  the  tendency  of  English  writers 
to  treat  the  problem  as  a  psychological  one.  He  finds  the 
elements  of  beauty  to  be---(l.)  Smallness  of  sise;  (2.) 
Smoothness  of  surface;  (3.)  Qradual  variation  of  direction 
of  outline,  by  which  he  means  gentle  curves;  (4.)  Delicacy, 
or  the  appearance  of  fragility;  (5.)  Brightness,  purity,  and 
aoftness  of  colour.  The  Sublime  he  resolves,  not  very 
carefully,  into  astonishment,  which  he  thinks  always  con- 
taina  an  element  of  terror.  Thus  ''infinity  has  a  ten- 
dency to  fill  the  mind  with  a  delightful  horror."  Burke 
leeb  what  he  calls  **  efficient  causes  "  for  these  phenomena 
in  certain  affections  of  the  nervea  of  eight,  which  he  com- 
pared with  the  operations  of  taste,  smell,  and  touch. 
Terror  produces  "  an  unnatural  tension  and  certain  violent 
emotions  of  the  nerves,"  hence  any  objects  of  eight  which  pro- 
duce this  tension  awaken  the  feeling  of  the  Sublime,  which 
is  a  kind  of  terror.  Beautiful  objects  affect  the  nerves  of 
flight  just  as  smooth  surfaces  the  nerves  of  touch,  sweet 
tastes  and  odours  the  corresponding  nerve  fibres,  namely, 
hj  relaxing  them,  and  so  producing  a  soothing  effect  on 
the  mind.  The  arbitrariness  and  narrowness  of  this  theory, 
looked  at  as  a  complete  explanation  of  beauty,  cannot  well 
escape  the  reader's  attention. 

Alison,  in  hia  well-known  Eteaye  on  the  Nature  and 
Principlee  of  Taste,  proceeds  on  an  exactly  opposite 
method  to  tiiat  of  Hogarth  and  Burke.  He  considers 
and  aeeks  to  analyse  the  mental  process  which  goes  on 
when  we  experience  the  emotion  of  beauty  or  sublimity. 
He  finds  that  this  consists  in  a  peculiar  operation  of  the 
imagination,  namely,  the  flow  of  a  train  of  ideas  through 
the  mind,  which  ideas  are  not  arbitrarily  determined,  but 
always  correspond  to  some  simple  affection  or  emotion  (as 
efaeerfulneas,  sadness,  awe),  awakened  by  the  object  He 
thus  makea  association  the  sole  source  of  the  Beautiful,  and 
denies  any  such  attribute  to  the  simple  impressions  of  the 
•enaea  His  exposition,  which  is  very  extensive,  contains 
many  ingenious  and  valuable  contributions  to  the  ideal  or 
aaaodation  aide  of  leethetio  effects,  both  of  nature  and  of  art; 
but  his  total  exclusion  of  delight  (by  which  name  he  dis- 
tinguishes aesthetic  pleasure)  from  the  immediate  effects  of 
coluor,  vii(iblo  form,  and  tone,  makes  hia  theory  appear  very 


incomplete.  This  is  especially  applicable  to  music,  where 
the  delight  of  mere  aeiuBation  is  perhaps  most  conspicuous. 
He  fails,  too,  to  see  that  in  the  emotional  harmony  of  the 
ideas,  which,  according  to  hia  view,  make  up  an  impression 
of  beauty,  there  ia  a  distinct  source  of  pleasure  over  and 
above  that  supplied  by  the  simple  feeling  and  by  the  ideas 
themselves. 

Jeffrey's  Essay  on  Beauty  ia  little  more  than  a  modifica- 
tion of  Alison's  views.  He  defines  the  sense  of  beauty  as 
consisting  in  the  suggestion  of  agreeable  and  interesting 
sensations  previously  experienced  by  means  of  our  various 
pleasurable  sensibilities.  He  thus  retains  the  necessity  of 
ideal  suggestion,  but  at  the  same  time  discards  the  sup- 
posed requirement  of  a  train  of  ideas.  Jeffrey  distinctly 
saw  that  thia  theory  excludes  the  hypothesis  of  an  inde- 
pendent beauty  inherent  in  objects.  He  fails  as  completely 
as  Aliaon  to  disprove  the  existence  of  a  sensuous  or  organic 
beautiful,  and,  like  him,  is  avowedly  concerned  to  show 
the  presence  of  some  one,  and  only  one,  determining  prin- 
ciple in  all  forms  of  the  Beautiful  ^ 

D.  Stewart's  chief  merit  in  the  aaathetio  discussions,  con- 
tained in  his  Philosophical  Essays,  consists  in  pointing  out 
this  unwarranted  assumption  of  some  single  quality  (other 
than  th&t  of  producing  a  certain  refined  pleasure)  running 
through  all  beautiful  objects,  and  constituting  the  essence 
of  beauty.  He  shows,  very  ingeniously  how  Uie  successive 
transitions  and  generalisations  in  the  meaning  of  the  term 
beauty  may  have  arisexL  He  thinks  it  must  originally  have 
connoted  the  pleasure  of  colour,  which  he  recogniaes  as 
primitive.  His  criticiams  on  the  one-sided  schemes  of 
other  writers,  as  Burke  and  Aliaon,  are  very  able,  though 
he  himself  hardly  attempts  any  complete  theory  of  beauty. 
His  conception  of  the  Sublime,  suggested  by  the  etymology 
of  the  word,  renders  prominent  Ute  element  of  height  in 
objects,  which  he  conceives  as  an  upward  direction  of 
motion,  and  which  operates  on  the  mind  as  an  exhibition 
of  power,  namely,  triumph  over  gravity. 

Of  the  association  psychologists  James  Mill  did  little 
more  towards  the  analysis  of  the  sentiments  of  beauty  than 
re-state  Aliaon'a  doctrine.  On  the  other  hand,  Professor 
Bain,  in  his  treatise  The  Emotions  and  the  Will,  carries 
this  examination  considerably  further.  He  asserts  with 
Stewart  that  no  one  genereJisation  will  comprehend  all 
varieties  of  beautiful  objects.  He  thinks,  however,  that 
the  aasthetic  emotions,  those  involved  in  the  fine  arts,  may 
be  roughly  circumscribed  and  marked  off  from  other  modes 
of  enjoyment  by  means  of  three  characteristics — (1.)  Their 
not  serving  to  keep  up  existence,  but  being  gratifications 
sought  for  themselves  only;  (2.)  Their  purity  from  all 
repulsive  ingredients;  (3.)  Their  eminently  sympathetic 
or  sharable  nature  in  contrast  to  the  exclusive  pleasures 
of  the  individual  in  eating,  &a  The  pleasures  of  art  are 
divided,  according  to  Mr  Bain's  general  plan  of  the  mind, 
into  (1.)  The  elements  of  sensation — sights  and  sounds;  (2.) 
The  extension  of  these  by  intellectual  revival— ideal  sug- 
gestions of  muscular  impression,  touch,  odour,  and  other 
pleasurable  sensations;  (3.)  The  revival,  in  ideal  form  also, 
of  pleasurable  emotions,  as  tenderness  and  power,  and  in 
a  softened  measure  of  emotions  painful  in  reality,  as  fear; 
(4.)  The  immediate  gratification,  that  is  in  actual  form,  of 
certain  wide  emotional  susceptibflities  reaching  beyond  art, 
namely,  the  elating  effect  of  aU  change  of  impression  under 
the  forms  of  artLatic  contrast  and  variety;  and,  secondly, 
the  peculiar  delight  springing  from  harmony  among  im- 
pressions and  feelings,  under  its  several  aesthetic  aspects, 
musical  harmony  and  melody,  proportion,  Ac,  The  details 
in  Mr  Bain's  exposition  are  rich  and  varied  in  relation 
to  the  psychology  of  the  subject  He  flnd^  the  effect  of 
sublimity  in  the  manifestation  of  superior  power  in  its 
highest  degrees,  which  manifestation  excites  a  sympathetic 
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elation  in  the  beholder.  The  Ludicrone,  again,  is  defined 
by  Mr  Bain,  improving  on  Aristotle  and  Hobbes,  as  the 
degradation  of  something  possessing  dignity  in  circum- 
stances that  excite  no  other  strong  emotion.  The  pleasure 
accompanying  the  impression  may  be  veferred  either  to  the 
elation  of  a  sense  of  power  or  superiority  ideally  or  sym- 
pathetieally  excited,  or  to  a  sense  of  freedom  from  restraint, 
both  of  which  have  in  common  the  element  of  a  joyous 
rebound  from  pressure.  Thus  it  will  be  seen  that  Professor 
Bain  recognises  no  new  mental  principle  in  aesthetic  effects, 
but  regards  them  as  peculiar  combinations  and  transformer 
tions,  according  to  known  psychological  laws,  of  other  and 
simpler  feelings. 

An  interesting  turn  has  been  given  to  the  psychology  of 
esthetics  by  Mr  Herbert  Spencer.  In  some  of  his  essays, 
as  the  one  entitled  "  The  Origin  and  Function  of  Music," 
and  more  fully  in  the  concluding  chi^pter  of  his  Psychology 
(second  edition),  on  the  .Esthetic  Sentiments,  he  offers  a 
new  theory  of  the  genesis  of  the  pi<  asures  of  beauty  and 
art,  based  on  his  doctrine  of  evolution.  He  takes  up 
SchiHer's  idea  of  the  connection  between  aesthetic  activity 
and  play,  only  he  deals  with  this  latter  not  as  an  ideal 
tendency,  but  as  a  phenomenal  reality,  seeking  to  make  it 
the  actual  starting-point  in  the  order  of  evolution  of 
aesthetic  action.  Play  or  sport  is  defined  as  the  superfluous 
and  useless  exercise  of  faculties  that  have  been  quiescent 
for  a  time,  and  have  in  this  way  become  so  ready  to  dis- 
charge as  to  relieve  themselves  by  timulaUd  actions. 
iEsthetic  activities  yield  to  the  higher  powers  of  percep- 
tion and  emotion  the  substituted  exercise  which  play 
yields  to  the  lower  impulses,  agreeing  with  play  in  not 
directly  subserving  any  processes  conducive  to  life,  but 
being  gratifications  sought  for  themselves  only.  This 
point  of  affinity  between  the  two  classes  of  pleasures  Ib  a 
valuable  addition  to  aesthetic  theory,  and  helps  one  to 
understand  how  the  artistic  impulse  first  arose.  At  the 
same  time  it  is  doubtful  how  far  all  present  aesthetic 
pleasures,  as  the  passive  enjoyments  of  colour  and  tone,  can 
be  interpreted  as  substituted  activities  in  Mr  Spencer's 
sense.  They  seem  rather  to  ,be  original  and  instinctive 
modes  of  gratification  not  dependent  on  any  previous  exer- 
cises of  life-function,  except  so  far  as  the  structure  and 
'  functions  of  the  senses  as  a  whole  may  be  viewed  as  the 
product  of  multitudinous  life-processes  in  animal  evolu- 
tion. Mr  Spencer,  moreover,  forms  a  hierarchy  of  aesthetic 
pleasures,  the  standard  of  height  being  either  the  number 
of  powers  duly  exercised,  or  what  comes  to  the  same 
thing,  the  degree  of  complexity  of  the  emotional  faculty 
thus  exercised.  The  first,  and  lowest  dass  of  pleasures, 
are  those  of  simple  sensation,  as  tone  and  colour,  which 
are  partly  oiganic  and  partly  the  results  of  association. 
The  second  class  are  the  pleasures  of  perception,  as  em- 
ployed upon  the  combination  of  colours,  kc  The  highest 
order  of  pleasures  are  those  of  the  aesthetic  sentiments 
proper,  consisting  of  the  multitudinous  emotions  ideally 
excited  by  aesthetic  objects,  natural  and  artistic.  Among 
these  vaguely  and  partially  revived  emotions  Mr  Spencer 
reckons  not  only  those  of  Uie  individual,  but  also  many  of 
the  constant  feelings  of  the  race.  Thus  he  would  attri- 
bute the  vagueness  and  apparent  depth  of  musical  emotion 
to  associatioxLB  with  vocal  tones,  built  up  during  the  coiuse 
of  vast  ages.  This  graduated  scheme  is  evidently  dictated 
by  the  assumption  that  the  higher  the  stage  of  evolution, 
the  higher  the  pleasure.  Tet  Mr  Spencer  admits  that  this 
measure  of  aesthetic  value  will  not  suffice  alone,  and  he 
adds,  that  the  most  perfect  form  of  aesthetic  gratification 
is  realised  when  sensation,  perception,  and  emotion,  are 
present  in  fullest  and  most  pleasurable  action,  Mr  Spen- 
cer's supposition,  that  much  of  the  pleasure  of  aesthetic 
emotion  is  reforrible  to  transmitted   experience,  offers  a 


very  ingenious,  even  if  not  reey  definite,  mode  of  explain- 
ing many  of  the  mysterious  effects  of  tone,  and  even  of 
colour. 

Among  works  on  the  history  of  aesthetic  doctriiiAiy  the 
student  may  be  referred  to  the  following : — 

In  Oerman  literatiire,  which  oontuns  the  most  oomplete  Mstarifls, 
Max  Schaaler't  KrUisOu  QuchiuhU  d«r  jEstheiik,  fonning  the  finA 
two  volamM  of  an  esthetic  syitem,  i»  the  fuilett  Still  he  hardly 
doei  jnatioe  to  English  writers,  there  heing  no  mention  of  Aliaon 
and  reoent  thinkera.  Uii  aUnd-point  ia  only  definable  as  a  new 
modification  of  Hegcdianism.  Zimmennann'a  OeseMekU  der  jBdhetik 
ia  also  to  he  recommended.  Lotau's  GeachiehUdtr  JB$ikeUk  in  DeuUck- 
land  is  a  hishlv  critical  r4sumi  of  German  aystema.  characteriaed  hj 
a  good  deal  of  caution,  and  a  desire  to  mediate  between  opposing 
yiewa,  and  if  not  veiy  definite  in  ita  resolt,  veiy  appreciative  and 
angeeative  of  the  many-aidedneaa  of  the  salyect  In  French, 
Lffr^ne'a  work,  La  Sei«nc§  du  Siau,  containa  a  very  &lr  aoooont  oif 
the  moat  conapicuoua  qrstema,  ancient  and  modem.  In  onr  own 
Utemtare,  nnmerooa  referencea  to  other  aystema  are  to  be  found  in 
the  eaeaya  of  Aliaon  ;  and  Jeffrey  attempta  a  brief  luatorieal  anrrcy 
of  the  doctrinea  of  beauty  in  hia  article  on  the  aabjaet  Dnnld 
Stewart's  eaaaya  moatlv  fall  into  critical  examination  of  the  chief 
theories  of  beauty.  Finally,  Profeaaor  Bain,  in  hia  Compendium  ^ 
Mental  and  Moral  Science^  supplies  a  brief  bat  careful  account  of 
most  of  the  known  theories  of  the  BeautlfaL      *  (i.  sl) 

AETION,  a  painter,  whose  famous  picture  of  the  mai^ 
riage  of  Roxana  and  Alexander  was  exhibited  at  the 
Olympic  games,  and  gained  Aetion  so  much  reputation 
that  the  president  of  the  games  gave  him  his  daughter  in 
marriage.  The  picture  is  minutely  described  by  Ludan. 
Aetion  appears  from  that  author  to  haye  fiouriahed  in  the 
times  of  Hadrian  and  the  Antonines. 

AETIUS,  a  Roman  general  of  the  closing  period  of  the 
western  empire,  bom  at  Dorostolus  in  Moesia,  lata  in  the 
4th  century.  While. detained  for  some  time  as  a  hostage 
in  the  camp  of  Rhuas,  king  of  the  Huns,  he  acquired  an 
influence  with  the  barbarians  that  was  afterwards  of  much 
advantage  to  himself,  though  the  same  cannot  be  said  of  it 
as  regards  the  empire.  He  led  into  Italy  an  army  of 
60,000  Huns,  which  he  employed  first  to  support  the  usurp- 
ing Emperor  John,  and,  on  the  death  of  the  latter,  to  enforce 
hia  daim  to  the  supreme  command  of  the  army  in  Gaul 
upon  Pladdia,  the  empress-mother  and  regent  for  Yalen- 
tinian  IIL  Afterwards,  when  he  incurred  the  disfavour 
of  Pladdia  for  the  death  of  his  rival  Boniface,  he  again 
employed  an  army  of  Huns  to  compel  her  to  reinstate  him 
in  his  former  position.  In  Gaul  he  won  his  military  repu- 
tation, upholding  for  nearly  twenty  years,  by  combined 
policy  and  daring,  the  falling  fortunes  of  the  western 
empire.  His  greatest  victory  was  that  of  Chalons-sur-Mame 
(20th  Sept  451),  in  which  he  utterly  routed  Attik  and  the 
Huns — ^the  number  slain  on  both  sides  being,  according  to 
one  computation,  300,000,  though  this  is  obviously  an 
exaggeration.  This  was  the  last  triumph  of  the  empire. 
Three  years  later  (454)  Aetius  presented  himself  at  court 
to  daim  the  emperor's  daughter  in  marriage  for  his  son 
Gaudentius;  but  Yalentinian,  suspecting  hun  of  designs 
upon  the  crown,  slew  him  with  his  own  hand. 

AETIUS,  sumamed  '<the  Atheist,"  founder  of  an  ex- 
treme sect  of  the  Arians,  was  a  native  of  Ccele-SyrisL 
After  working  for  some  time  as  a  coppersmith,  he  became 
a  travelling  doctor,  and  dispUyed  great  skill  in  disputations 
on  medicflJ  subjects;  but  hu  controversial  power  soon 
found  a  wider  fidd  for  its  exerdse  in  the  great  theologicsl 
question  of  the  time.  He  studied  successivdy  under  the 
Arians,  Panlinus,  bishop  of  Antioch,  Athanadna,  bishop  of 
Anaxarbus,  and  the  presbyter  Antonius  of  Tarsus*  In  350 
he  was  ordained  a  deacon  by  Leontius  of  Antioch,  but  wss 
shortly  afterwards  forced  by  the  orthodox  party  to  leave 
that  town.  At  the  first  aynod  of  Siimium,  ha  won  a 
dialectic  victory  over  the  homoiousian  bishope  Basilins  and 
Eustathius,  who  sought  in  consequence  to  stir  up  against 
him  the  enmity  of  Ctssar  Gallua.    In  356  he  went  to 
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ikxandna  wila  Eonomins  in  order  to  advocate  Arianism, 
kt  he  was  banislied  bj  ConstantiuB.  Julian  the  apostate 
nealled  him  from  eadle,  bestowed  upon  him  an  estate  in 
Leibosy  and  retained  him  for  a  time  at  his  oonrt  in  Con- 
stantinople.  Being  consecrated  a  bishop,  he  nsed  his  office 
in  the  interests  o£  Arianism  by  creating  other  bishops  of 
that  party.  At  the  accession  <^  Yalens  (364)  he  retired  to 
his  estate  at  Lesbos,  bat  soon  returned  to  Constantinople, 
vhere  he  died  in  367.  The  Anomoean  sect  of  the  Aiians, 
of  whom  ]^e  was  Uie  leader,  are  sometimes  called  after  him 
A&iaat.  His  work  De  Fide  has  been  preserved  in  connec- 
tion witha  refutation  written  by  Epiphanius. 

AETIUB,  a  Oreek  physician,  bom  at  Amida  in  Meso- 
potamia, who  lived  at  the  end  <i  the  5th  or  the  beginning 
of  the  6th  oentozy.  Of  his  personal  history  little  is  known, 
except  that  he  studied  at  Alexandria,  and  was  physician  to 
the  court  at  Constantinople  with  the  titJe  cotnea  obse^iu 
He  wrote  a  work  entitled  BifiXiok  'larpuchi  "EmcaiScKu,  which 
if  m&inly  a  compilation  from  the  works  of  previous  authors. 
£^t  books  of  this  were  issued  from  the  Aldine  press  at 
Yeoioe  in  1534;  various  other  parts  have  been  frequently 
pabliahed;  and  a  Latin  translation  of  the  whole,  by  Cor- 
oaiiiu,  appeared  at  Basle  in  1642. 
iSTN  A    See  Etn^ 

^OLIA^.a  country  of  ancient  Ghreece,  bounded  on  the 

N.  by  Epims  and  Thessaly,  on  the  K  by  the  provinces  of 

Ikm  and  Locris,  on  the  S.  by  the  Gulf  of  Corinth,  and 

Kpanted  on  the  W.  from  Acamania  by  the  river  Achelousi 

The  part  which  lay  westward  of  the  river  Evenus,  and 

south  of  a  line  joining  Thermum  and  Stratus  in  Acar- 

nanJB,  was  called  old  ^tolia,  the  rest  of  the  country  new 

or  acquired  JBtolia^  The  country  is  in  general  mountainous 

•od  woody,  but  along  the  coast  from  the'  Achebus  to  the 

ETenns,  and  northwud  to  Mount  Aracjmthus,  is  a  plain 

of  great  fertility;  whib  another  extensive  and  fertile  plain 

stretches  nortVfrom  this  mountain  along  the  east  bank  of 

the  Acheloua  as  far  as  the  northern  limit  of  old  .£tolia. 

The  iBtolians   were    a   restless   and  turbulent   people, 

stnagers  to  friendship  or  principles  of  honour,  and  Ihey 

were  consequently  regarded  by  the  other  states  of  Qreece 

as  outlaws  and  public  robbers.     On  the  other  hand,  they 

were  bold  and  enterprising  in  war,  undaunted  in  the 

greatest  dangers,  and  jealous  defenders  of  their  liberties. 

Thej  distinguished  themselves  above  all  the  other  nations 

of  Qreece  in  opposing  the  ambitious  designs  of  the  Mace- 

<hnuan  princes,  who,  after  having  reduced  most  of  the 

other  states,  were  forced  to  grant  l£em  a  peace  upon  very 

hoQoorable  terms.     The  oonstitution  of  the  .ftolian  league 

iras  eopied  from  that  of  the  Acheeans,  and  with  a  view 

to  fcRm,  as  it  were,  a  counter  allliance.    The  Cleomenic 

ynt,  and  that  of  the  allies,  called  the  Sodal  War,  were 

kindled  by  thd  .^Qtolians  with  the  express  purpose  of 

hnmbling  the  Achasana     In  the  latter  they  held  out,  with 

the  asaistanoe  only  of  the  Eleans  and  Lacedemonians,  for 

the  space  of  three  years,  again^  the  united  forces  of 

Adiaia  and  Hacedon,  but  were  obliged  at  last  to  purchase 

a  peace  by  yielding  i\p  to  Fhilip  all  Acamania.    In  order 

to  regain  tbu  province  they  entered  into  an  alliance  with 

Borne  against  Fhilip,  and  proved  of  great  service  to  the 

Bomans  in  their  war  with  him;  but  beii^  dissatisfied  with 

the  tenns  of  peace  granted  by  Maminius,  they  made  war 

i^on  the  Rodnans  themselvea.    They  were  speedily  over^ 

Gome^  and  only  obtained  peace  on  very  humiliating  terma 

After  the  conqfoest  of  Macedon  by  JSmilius  Pai^us  the 

.ftolians  were  reduced  to  a  mudi  worse  condition;  for  not 

only  those  amon«»  them  w^o  had  openly  declared  for 

Peraena,  bat  those  «rho  were  only  suspected  to  have  secretly 

favoiiied  him,  were  sent  to  Bome  to  clear  themselves 

before  the  senate.     There  they  were  detained,  and  never 

afterwards  permitted  to  return  to  their  native  countrv. 


Five  hundred  and  fifty  of  the  chief  men  were  barbarously 
asBassinat.ed  by  the  partisans  of  Bomej  solely  on  the  sus- 
picion of  favouring  the  designs  <4  Ferseusi  The  iBtolians 
appeared  before  iEmilius  Panllus  in  mourning  habits,  and 
made  loud  complaints  of  such  inKinnon  treatment,  but 
could  obtain  no  redress;  on  the  contrary,  ten  commis- 
sioners,  who  had  been  sent  by  the  senate  to  settle  the 
affairs  of  Greece^  enacted  a  decree,  ^frh^^g  that  those  who 
were  killed  had  suifered  justly,  since  it  appeared  to  them 
that  they  had  favoured  the  Macedonian  party.  From  this 
time  those  only  were  raised  to  the  chief  honours  and 
employments  in  the  ^tolian  republic  who  were  known  to 
prefer  the  interest  of  Bome  to  that  of  their  country,  and 
thus  all  the  magistrates  of  ^tolia  became  the  creatures 
and  mere  tooLi  of  the  Roman  senate.  In  this  state  of 
servile  subjection  they  continued  till  the  destruction  of 
Corinth  and  the  dissolution  of  the  Achaean  league,  when 
^tolia,  with  the  other  free  states  of  Greece,  was  reduced 
to  a  Roman  province^  commonly  called  the  promna  ^ 
Achaia.  In  this  stat^  with  little  alteration,  ^tolia  con- 
tinued under  the  emperora  till  the  reign  of  Ccnstantine  the 
Great,  who,  in  his  new  partition  of  the  provinces  of  the 
empire,  divided  the  western  parts  of  Greece  from  the  rest^ 
calling  them  Ifew  Epinu^  and  subjecting  the  whole  countiy 
to  the  prafedm  prcetorio  for  Blyricum.  Under  the  succes- 
sors of  Ccnstantine  Greece  was  parcelled  out  into  several 
principalities,  especially  after  the  taking  of  Constantinople 
by  the  western  princes.  About  the  beginning  of  the  13th 
century  Theodoras  Angelus,  a  noble  Grecian  of  the  im- 
perial family,  seised  on  l^tolia  and  Epirus.  The  former 
he  left  to  Michael  his  son,  who  maintained  it  against 
Michael  Palaeologos,  the  first  emperor  of  the  Greeks,  after 
the  expuMon  of  the  Latins.  Charles,  the  last  prince  of 
this  family,  dying  in  1430  without  lawful  issue,  bequeathed 
.£tolia  to  his  brother's  son,  named  also  Charles;  and 
Acamania  to  his  natural  sons  Memnon,  Turaus,  and  Her- 
cules. Bat  great  disputes  arising  about  lihis  division, 
Amurath  H,  after  the  reduction  of  Thessalonica,  laid  hold 
of  so  ^curable  an  opportunity,  and  expelled  all  the  con- 
tending heirs  in  1433.  The  Mahometans  were  after- 
wards diepossessed  of  this  country  by  the  famous  prince  of 
Epirus,  George  Castriot,  eemmonly  called  Scanderbeg,  who 
with  a  email  army  opposed  the  whole  power  of  the  Ottoman 
empire,  and  was  victorious  in  twenty-two  pitched  battles. 
That  hero  at  his  death  left. great  part  of  .£tolia  to  the 
Venetians;  but  they  not  being  able  to  make  head  against 
such  a  mighty  power,  the  whole  country  was  soon  redu^  by 
MahommedIL  It  is  now  included  in-the  kingdom  of  Greeosi 

AFAKASIEF,  ALBKSAin>B  Ndlolaevich,  a  Bussian 
scholar,  distinguished  for  his  researches  in  Slavonic  litera- 
ture and  arclueoloffy,  was  bom  about  1825.  He  contri- 
buted many  valuable  articles  to  the  serial  literature  of 
his  country,  but  his  reputation  rests  chiefly  on  two  works 
of  more  permanent  interest  The  first' was  an  extensive 
collection,  in  eight  parts,  of  Svhiem  Popular  Storiet; 
the  other  a  treatise,  in  three  volumes,  on  the  FoOieal 
VieiM  of  the  Old  8lawmian$  about  Nature,  completed 
just  before  the  author's  death,  which  occurred  in  the 
autumn  of  1871. 

AFEB,  DoicEnufl^  orator,  bom  at  Nismes,  flourished 
under  Tiberius  and  the  three  succeeding  emperors.  Quin- 
tilian  makes  frequent  mention  of  him,  and  commends  his 
pleadingSL  But  he  disgraced  his  talents  by  acting  as  pnblio 
accuser  in  behalf  of  the  emperors  against  some  ^  the  most 
distinguished  personages  in  Bome.  Quintilian,  in  his 
youth,  assiduously  cultivated  the  friendship  of  Domitius. 
He  tells  us  that  his  pleadings  were  superior  in  point  of 
eloquence  to  any  he  had  ever  heard,  and  that  there  were 
public  collections  of  his  witty  sayings  (dicta),  some  of 
which  he  quoteii    fie  ft^l«ft  mentions  two  books  of  his^  On 
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Witneu^t.  Dondtios  erected  a  statue  in  honour  of  Call- 
guk)  on  which  there  was  an  inscription  to  the  effect  that 
this  prince  was  a  second  time  consul  at  the  age  of  27. 
This  he  intended  as  an  encomium;  but  Caligula  regarding 
it  as  a  sarcasm  upon  his  jc  ith  and  his  infringement  of  the 
laws,  raised  a  process  agaii:3t  him,  and  pleadod  himself  in 
persoa  Domitius,  instead  of  making  a  defence,  repeated 
park  of  the  emperor's  speech  with  Uie  highest  marks  of 
admiration;  after  which  he  fell  upon  his  knees,  begged 
pardon,  and  declared  that  he  dreaded  Caligula's  eloquence 
more  than  his  imperial  power.  This  piece  of  flattery 
succeeded  so  well,  that  the  emperor  not  only  pardoned 
him,  but  raised  him  to  the  consulship^  Afer  died  in  the 
reign  of  Nero,  ▲.D.  60. 

AFFIDAVIT  means  a  solemn  assurance  of  a  matter  of 
fact  known  to  the  person  who  states  it,  and  attested  as  his 
statement  by  some  person  in  authority.  Eyidence  is  chiefly 
taken  by  means  of  affidavits  in  the  practice  of  the  Court 
of  Chance^  in  England.  By  3  and  4  Will  IV.  c  42, 
&  42,  jwoYision  is  made  for  appointing  commissioners  in 
Scotland  and  Ireland  to  take  affidarits.  The  term  is 
gener^y  applied  to  a  statement  certifled  by  a  justice  of 
peace  or  other  magistrate.  Affidavits  are  sometimes  neces- 
sary as  certificates  that  certain  formalities  have  been  duly 
and  legally  performed.  They  are  extensively  used  in  the 
practice  <rf  bankruptcy,  and  in  the  administration  of  the 
revenue.  At  one  time  they  were  invariably  taken  on  oath, 
but  this  practice  has  been  much  narrowed.  Quaker^  Mora- 
vians, and  Separatists  have  long  been  privileged  in  all  cases 
to  make  a  solemn  declaration  or  affirmation;  and  now,  if  any 
persons  called  as  witnesses,  or  required  or  desiring  to  make 
an  affidavit  or  deposition,  shall  refuse  or  be  unwiUing  from 
alleged  conscientious  motives  to  be  sworn,  the  court  or 
justice  may,  on  being  satisfied  of  the  dncerity  of  sudi 
objection,  allow  such  person  to  make  a  solemn  affirmation 
or  declaration — ^by  17  and  18  Vict  a  120,  s.  20,  extended 
to  all  counties  in  EngUnd,  Ireland,  and  Scotiand  by  sub- 
sequent statutes.  An  Act  of  1835  (5  and  6  Will  IV. 
a  62)  substituted  declarations  for  oaths  in  certain  cases; 
and  this  statute  is  extensively  observed.  The  same  Act 
I«ohibited  justices  of  peace  from  administering  oaths  in  any 
matter  in  which  they  had  not  jurisdiction  as  judges,  exoept 
when  an  oath  was  specially  authorised  by  statute,  as  in  the 
bankrupt  law,  and  excepting  criminal  inquiries,  Parliamen- 
tacy  proceedings,  and  instances  where  oaths  are  required  to 
give  validity  to  documents  abroad.  But  justices  are  per- 
mitted to  take  affidatits  in  any  matter  by  declaration,  and 
a  person  making  a  fake  affidavit  in  this  way  is  liable  to 
punishment  Aiffidavits  may  be  made  abroad  before  any 
British  ambassador,  envoy,  minister,  chargicPajfaireB^wdct^ 
taiy  of  embeitey  or  legation,- consul,  or  consular  agent  (18 
and  19  Vict  o.  42,  s.  1). 

AFFINITY,  in  Lavf,  as  distinguished  from  consan- 
guinity, is  applied  to  the  relation  which  each  party  to  a 
marriage,  the  husband  and  the  wife,  bears  to  the  kindred 
of  the  oUier.  The  marriage  having  made  them  one  person, 
the  blood  relations  of  each  are  held  as  related  by  affinity  in 
the  same  degree  to  the  one  spouse  as  by  consanguinity  to 
the  other.  But  the  relation  Is  only  with  the  married  parties 
themselves,  and  does  not  bring  those  in  affinity  with  them 
in  affinity  with  each  other;  so  a  wife's  sister  has  no  affinity 
to  her  husband's  brother.  The  subject  is  chiefly  important 
from  the  matrimonial  prohibitions  by  which  the  canon  law 
has  restricted  reUtions  by  affinity.  Taking  the  table  of 
degrees  within  which  marriage  is  prohibited  on  account  of 
oonsanguinity,  the  rule  has  been  thus  extended  to  affinity,  so 
that  wherever  relationship  to  a  man  himself  would  be  a  bar 
to  marriage,  relationship  to  his.  deceased  wife  will  be  the 
same  bar,  and  vict.verta  on  the  husband's  decease.  This 
rule  has  been  founded  chiefly  on  interpretations  of  the 


eighteenth  chapter  of  Leviticus.  Formerly  by  law  in  Eng- 
4and,'  marriages  within  the  degrees  of  affinity  were  not 
absolutely  null,  but  they  were  liable  to  be  annulled  bj 
ecclesiastical  process  during  the  lives  of  both  parties;  in 
other  words,  the  incapacity  was  only  a  canonical,  not  a  ctvil, 
disability.  By  an  Act  passed  in  1835  (5  and  6  TTiU. 
IV.  &  64),  all  marriages  of  this  kind  not  disputed  before 
the  passing  of  the  Act  are  declared  ^boolutely  valid,  whilo 
all  subsequent  to  it  are  declared  null  This  renders  null 
in  England,  and  not  merely  voidable^  a  marriage  with  a 
deceased  wife's  sister  or  niece.  The  Act  does  not  extend 
to  Scotland;  but  it  was  made  quite  dear  by  a  leading 
decision  in  1861  (Fenton  v.  Livingston)  that,  as  "the 
degrees  forbidden  in  consanguinily  are  also  farbiddsn  in 
afl£iity,"  the  marriage  of  a  sister-in-law  with  a  brother-in- 
law  is  absolutely  null  in  that  country.  Nor  can  a  man 
contract  a  marriage  with  his  wife's  sister  so  as  to  be  valid 
in  Qroat  Britain,  by  celebrating  his  marriage  with  her  in  a 
country  where  such  maniages  are  lawful  (Brook  «.  Brook, 
9E.L.  C<ue»,  193). 

AFFINITY,  CmoaoAL,  the  property  or  relation  m  virtue 
of  which  <li— ifwilfti*  substances  are  capable  of  entering  into 
chemical  combination  with  each  other.  Substances  that 
are  so  related  combine  always  in  fixed  and  definite  propor- 
tions; the  resulting  compound  differs  from  its  components 
in  its  physical  prb^rties,  with  the  exception  that  its  weight 
is  exaotiy  the  sum  of  their  weights;  and  the  combination 
is  always  accompanied  with  the  evolution  of  heat  In  these 
respects  it  differs  from  a  mere  mechanical  mixture;  in  the 
latter  there  is  contact  without  combination,  and  its  pro- 
perties are  a  mean  or  average  of  those  of  the  substances 
that  compose  it  That  effect  may  be  given  to  chemical 
affinity,  the  substances  must  be  placed  in  contact;  but 
mere  contact  is  often  insuffioient»  and  combination  only 
takes  place  on  the  application  of  heat,  light,  electric  agency, 
kc,  or  through  the  interposition  of  some  foreign  substanosL 
Generally  speaking,  the  al&nity  is  lees  between  substances 
that  dosely  resemble  each  other  than  between  those  whose 
properties  are  altogether  dissimilar.  The  term  eUcUvt 
affinity,  now  generally  disused,  has  been  employed  to  indi- 
cate the  greater  affinity  which  a  substance,  when  brooght 
into  contact  with  other  substances,  often  has  for  one  in 
preference  to  another.  Advantage  is  frequentiy  taken  of 
this  greater  affinity  to  decompose  compound  snbstanoea 
For  a  full  treatment  of  chemiod  affinity  and  oombinatioD, 
see  CHuasTBT. 

AFFIRMATION.    See  Affidavit. 

AFFBE,  DiMiB  AuoirsTi,  Archbishop  of  F^ris,  was 
bom  at  St  Bome^  in  the  department  of  Tarn,  on  the  27th 
Sept  1793.  When  fourteen  years  of  age,  having  ex- 
pressed his  desire  to  enter  the  dmrch,  he  became  a  student 
at  the  seminary  of  St  Sulpioe,  of  which  his  maternal  uncle, 
Denis  Boyer,  was  director.  His  studies  being  oompletad 
before  he  had  reached  the  age  necessary  for  ordination,  he 
was  occupied  for  some  time  as  professor  of  philosopliy  in 
the  seminary  at  Nantes.  He  was  ordained  a  priest  in  1818, 
and  held  his  first  charge  in  connection  with  the  church  of 
St  Sulpice.  After  filling  a  number  of  eodesiastical  offices, 
he  was  elevated  to  the  Archbishopric  of  Paris  in  1840L 
His  tenure  of  this  office,  though  it  was  marked  by  great 
seal  and  faithfulness,  will  be  chiefly  remembered  bj  its 
tragic  dose.  During  the  insurrection  of  1848  the  arch- 
bishop was  led  to  bdieve  that  by  his  personal  inteif erenoe 
peace  might  be  restored  between  the  soldiery  and  the 
insurgents.  He  accordingly  applied  to  General  OsTaignac^ 
who  warned  him  of  the  ride  he  incurred.  **  VLj  life,**  the 
archbishop  answered,  "is  of  little  importance."  Soon 
afterwards,  the  firing  having  ceased  at  his  request^  he 
appeared  on  the  barricade  at  the  entrance  to  the  I^uboorg  St 
Antoine,  socompanied  by  M.  Albert^  of  the  national  guard, 
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iMtring  a  green  branch  as  a  sign  of  peace,  and  hj  SelUer, 
an  attached  aenrant  His  reception  was  not  very  favour- 
able, and  he  had  spoken  only  a  few  words,  when  the  insnr^ 
gents,  hearing  some  shots,  and  fancying  they  wei«  betrayed, 
opened  fire  upon  the  national  guard,  and  the  archbishop 
fell    Ha  was  lemoYod  to  his  pakee^  where  he  died  on  the 


27th  Ju&e  1848.  Next  day  the  National  Assembly  issued 
a  decree  expressing  their  great  sorrow  on  account  of  his 
death;  and  the  public  funeral  on  the  7th  July  was  one  of 
the  most  striking  spectacles  of  its  kind.  The  archbishop 
wrote  several  treatises  of  considerable  Taloe,  including  one 
on  figyptian  hieroglyphica. 


AFGHANISTAN 


THIS  is  the  name  applied,  originally  in  Persian,  to 
that  mountainous  region  between  N.W.  India  and 
Eastern  Persia,  of  which  the  Afgh&ns  are  the  most  nume- 
rooa  and  the  predominant  inhabitants.  Afghans,  under 
that  and  other  names,  have  played  no  smaU  part  in  Asiatic 
history.  But  the  present  extcnsiye  application  of  the 
name  Afghdnitldn  is  scarcely  older  than  the  shortlived 
empire  founded  by  Ahmed  Khan  in  the  middle  of  last 
oentQiy.  The  Afghans  themselves  are  not  in  the  habit  of 
using  the  term. 

In  treating  of  this  country  we  include  a  part  of  the 
Haz^  mountain  region,  but  not  that  part  of  the  Oxus 
l>asin  which  is  now  under  Afghan  rule,  for  which  see 

ArOHlK  TUBKESTAN. 

Afghanistan  generally  may  be  regarded  as  a  great  quad- 
rilateral plateau, — ^using  that  term  in  the  technical  sense  of 
\  region  whose  lowest  tracts  even  are  considerably  elevated 
aboTe  the  sea-level,— extending  from  about  62''  to  70°  £. 
long.,  and  from  30*  to  35**  N.  lat  This  territory  cor- 
responds fairly  to  the  aggregate  of  the  ancient  provinces  uf 
ifs  (Herit),  Drangiana  (Soist&n),  the  region  of  the 
Paropamis€ulcB  (K&bul),  and  Araehoina  (EandahAr),  with 
Giodaritis  (Pesh&war  and  Ytlzufxai).  Though  the  last 
territory  belongs  ethnically  to  Afghanistan,  an  important 
part  of  it  now  forms  the  Britidb  district  of  Pesh&war, 
whilst  the  remainder  acknowledges  no  master. 

The  boundaries  of  Afghanistan  can  be  stated  here  only 
nnighly;  and,  from  the  area  thus  broadly  defined,  many 
portions  will  have  to  be  deducted  as  occupied  by  indepen- 
dent or  semi-independent  tribes.  But,  so  understood,  they 
may  be  thus  stated : — 

On  the  north :  beginning  from  east,  the  great  range  of 
Hindu  Kush,  a  western  offiihoot  of  the  HimAlya,  parting 
the  Oxns  basdn  from  the  Afghan  basins  of  the  Kabul  river 
nd  Hehnand.  From  long.  68"  this  boundary  continues 
westward  in  the  prolongation  of  Hindu  Kush  called  Koh-i- 
Blbi  This  br^iks  into  several  almost  parallel  branches, 
enclosing  the  valleys  of  the  river  of  Herat  and  the  MurghAb 
or  zivsr  of  Merv.  The  half-independent  Hasara  tribes 
itretch  across  these  branches  and  down  into  the  Oxus 
basin,  so  that  it  is  difficult  here  to  assign  a  boundary.  We 
•esome  it  to  continue  along  the  range  called  Safed  Koh  or 
''Wliite  Mountain,"  which  parts  Uie  Herat  river  valley 
hem  the  Murghab.^ 

On  the  east:  the  eastern  base  of  the  spurs  of  the  Suli- 
mini  and  other  mountains  which  limit  l^e  plains  on  the 
west  bank  of  Indus,  and  the  lower  valleys  opening  into 
these,  which 'plains  (the  "Denj&t")'and  lower  ^eys 
belong  to  British  India.  Korth  of  Peshftwar  district  the 
boondary  will  be,  for  a  space,  the  Indus,  and  then  the  limits 
lying  in  unknown  country,  between  the  Afghan  and  Dard 
tribesL 

On  the  south :  the  eastern  part  of  the  boundary,  occu- 
pied by  practically  independent  tribes,  Afghan  and  Bililch, 
is  hsrd  to  define,  having  no  marked  natural  indication. 
But  from  the  Shill  territory  (long.  67*),  belonging  to  the 
Bildch  state  of  Kmult,  westward,  the  southern  limits  of 
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the  valleys  of  the  Lora  river,  and  then  of  the  Helmandy  as 
far  as  the  Lake  of  Seistan  in  lat  30%  will  complete  the 
southern  boundary.  Thus  the  whole  breadth  of  Biltlchistftn, 
the  ancient  Gedrotta,  a  dry  region  occupying  5*  of  lati- 
tude, intervenes  between  Afghanistan  and  the  sea. 

The  western  boundary  runs  from  the  intersection  of  the 
Lake  of  Seistan  with  lat  30",  bending  eastward,  so  as  to 
exclude  a  part  of  the  plain  of  Seistan  on  the  eastern  bank 
of  the  lake,  and  then  crosses  the  lake  to  near  the  meridian 
of  61*.  Thence  it  runs  nearly  due  north,  near  this  meri- 
dian, to  a  point  on  the  Hari-Rild,  or  river  of  Herat,  about 
70  niiles  below  that  city,  where  it  encountehi  the  spurs  of  the 
Safed  Koh,  which  has  been  given  as  the  northern  boundary. 

But  if  we  take  the  limits  of  the  entire  Afghan  dotninionif 
as  they  at  present  exist,  the  western  boundary  will  con- 
tinue north  along  the  Hari-Rild  to  lat  36*,  and  the  northern 
boundary  will  run  from  this  point  alone  the  borders  of  the 
Turkman  desert,  so  as  to  include  Andkhoi,  to  Khoja  Sftloh 
ferry  on  the  Oxua  The  Oxus,  to  its  source  in  Qreat  Pamir, 
forms  the  rest  of  the  northern  boundary.  These  enlarged 
limits  would  embrace  the  remainder  of  the  Hazara  mountain 
tracts,  and  the  whole  of  what  is  now  called  Ajobaw 
TuKKSSTAK,  as  Well  as  Badjlkhbhak  with  its  dependencies, 
now  tributary  to  the  Afghan  Amir. 

The  extreme  dimensions  of  Afghanistan,  as  at  first 
defined,  will  be  about  600  miles  from  east  to  west,  and 
450  miles  from  north  to  south;  and,  if  we  take  the  whole 
Afghan  dominion,  the  extent  from  north  to  south  will 
be  increased  to  600  miles.  Within  both  the  areas  so 
defined,  however,  we  have  included  some  territory  over 
which  the  Afghan  government  has  no  control  whatever, 
and  much  over  which  its  authority  is  respected  only  when 
backed  by  a  special  exertion  of  force.  Under  the  former 
head  come  the  valleys  of  the  Tusufzai  dan  north  of 
PeshAwar,  the  Momands,  Afridls,  Yaslrts,  &c,  adjoining 
that  district  on  the  west  and  south-west,  the  high-lying 
valleys  of  Ghitr&l  or  KAshkAr,  and  of  the  independent 
Pagans  or  K&firs,  among  the  loftier  spurs  of  Hindu  Kush. 
Under  the  latter  head  come  the  eastern  districts  of  Khost 
and  (partially)  of  Kurram,  the  K&kar  country  in  the 
extreme  south-east,  much  of  the  country  of  the  tribes  called 
Eimik  and  Hasara  in  the  north-west^  and  probably  Badakh- 
shftn  with  its  dependencies. 

If  we  suppose  the  sea  to  rise  4000  feet  above  its  existing 
level,  no  part  of  the  quadrilateral  plateau  that  we  have 
defined  would  be  covered,  except  portions  of  the  lower 
valley  of  the  Kabul  river,  smaU  tracts  towards  the  Indus, 
and  a  triangle,  of  which  the  apex  should  be  at  the  Lake  of 
Seistan  in  the  extreme  south-west,  and  the  base  should 
just  include  Herat  and  Kandahar,  passing  beyond  those 
cities  to  intersect  the  western  and  southern  boundaries 
respectively.  Isolated  points  and  ridges  within  this  tri- 
angle would  emerge. 

Further,  let  us  suppose  the  sea  to  rise  7000  feet  above 
its  existing  level  We  should  still  have  a  tract  emerging 
so  large  that  a  straight  lintf  of  200  miles  could  be  drawn, 
from  tiie  Kfish&n  P^  of  Hindu  Kush,  p&ssing  about  35 
miles  west  of  Kabul,  to  Bangak  on  the  road  between  Qhasnl 
and  Kandahar,  which  nowhere  should  touch  the  submerged 
portion.     And  we  believe  it  is  certain  that  a  line  under 
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like  oonditionB,  but  250  miles  in  length,  could  be  drawn  at 
right  angles  to  the  former,  passing  abont  25  miles  south  of 
Ghazni  The  greater  part  of  ^is  latter  line,  howeyer, 
would  he  in  the  Hazara  country,  in  which  we  hare  no 
obseryationa 

In  the  triangular  tract  that  would  be  submerged  accord- 
ing to  our  first  supposition,  the  lowest  leyel  is  tibe  Lake  of 
Sfflstan,  1280  feet  above  the  se&  Herat  is  2650;  Kan- 
dahar, 3490. 

The  Afghans  themselyes  make  a  broad  distinction  between 
Kabul,  meaning  thereby  the  whole  basin  of  the  Kabul  river, 
and  the  rest  of  their  country,  excluding  the  former  from  the 
large  and  vague  term  Khobasan,  under  which  they  con- 
sider the  rest  to  be  comprehended.  There  is  reason  for 
such  a  distinction  in  history  as  well  as  nature.  For  the 
Kabul  basin  was  in  old  times  much  more  intimately  con- 
nected with  India,  and  to  the  beginning  of  the  11th  cen- 
tury was  regarded  as  Indian  territory.* 

Katubal  Dnnsioira. — Of  these,  this  Kabul  basin  (1) 
forms  the  first  As  others  we  may  discriminate— (2.)  The 
lofty  central  part  of  the  table-land  on  which  stand  Ghaaii 
a  ad  Kala't-i-Ghilzai,  embracing  the  iipper  valleys  of  ancient 
Arachona;  (3.)  The  upper  Helmand  basin ;  (4.)  The  lower 
Helmand  basin,  embracing  Qirishk,  Kandahar,  and  the 
Afghan  portion  of  Beistan;  (5.)  The  basin  of  the  Herat 
riyer;  and  (6.)  The  eastern  part  of  the  table-land,  draining 
by  streams,  chiefly  occasional  torrents,  towards  the  Indus. 

Kabul  Basin. — Its  northern  limit  is  the  range  of  Hindu 
Kush,  a  name  which  properly  applies  to  the  lofty,  snow- 
clad  crest  due  north  of  Kabul,  and  perhaps  eepedally  to 
one  pass  and  peak.  But  it  has  bee^  conveniently  extended 
to  the  whole  Une  of  alpine  watershed,  stretdung  west- 
ward from  the  southern  end  of  Pamir,  and  represents  the 
Caucasus  of  Alexander's  historians.  Its  peaks  throughout 
probably  rise  to  the  region  of  perpetual  snow,  and  even  on 
most  of  the  passes  beds  of  snow  occur  at  all  seasons,  and, 
on  some,  glaciers.  We  find  no  precise  height  stated  for 
any  of  its  peaks,  but  the  highest  probably  attain  to  at  least 
20,000  or  21,000  feet  The  height  of  the  Kushan  Paw  is 
estimated  by  Lord  at  15,000  feet 

The  Kabul  river  (the  ancient  Kophet)  is  the  most  im- 
portant river  of  Afghanistan.  It  may  be  considered  as  fully 
formed  about  30  miles  east  of  Kabul,  by  the  junction  there- 
abouts (the  confluence  does  not  seem  to  have  been  fixed  by 
any  traveller)  of  the  following  streams  i-^a,)  The  Kabul 
stream,  rising  in  the  IJnai  pass  towards  the  Helmand,  which, 
after  passing  through  the  dty,  has  been  joined  by  the  Logar 
river  flowing  north  from  the  skirts  of  ^  Ghilfid  plateau ; 
(6.)  A  river  bringing  down  from  the  valleys  Ghorband, 
Parw&n,  and  Paigshlr,  a  large  part  of  the  drainage  of 
Hindu  Kush,  and  watering  the  fniitful  plain  of  Dftman-i- 
Koh  (the  "  Hill-skirt "),  intersected  by  innumerable  brooks, 
and  studded  with  vineyards,  gardens,  and  f ortalices.  This 
river  was  formerly  ctJled-Bdrdn,  a  name  apparently  obsolete, 
but  desirable  to  maintAin ;  (c.)  The  river  of  Taffao,  coming 
down  from  the  spun  of  Hindu  Kush  on  the  y^fif  borders. 

Some  30  miles  further  east,  the  Aluhang  enters  on  the 
left  bank,  from  Tiaghmto,  above  which  this  river  and  its 
confluents  drain  western  Kajibistan.  Twenty  miles  fui^ 
ther,  and  not  far  beyond  JalAlAbAd,  the  Kabul  river  receives 
from  the  same  side  a  confluent  entitled,  as  regards  length, 
to  count  as  main  stream.  In  some  older  maps  this  bean 
the  name  of  Kdma,  from  a  place  near  the  confluence,  and 
in  more  recent  ones  KUner,  from  a  district  on  its  lower 
course.  Higher  it  is  called  the  river  o/KoMar,  and  the 
BeHam.  It  seems  to  be  the  (fhoaspei,  and  perhaps  the 
Mdlamantut  of  the  ancients.  It  rises  in  a  small  lake  near 
the  borden  of  Pamir,  and  flows  in  a  south-west  direction 
through  the  length  of  Kashkar  or  Chitnl,  an  independent 
valley-state,  whOse  soO  lies  at  a  height  of  6000  to  11,000 


feet  llie  whole  length  of  the  river  to  its  confluence  with 
the  Kabul  river  cannot  be  less  than  250  miles,  i.&,  about 
80  miles  longer  than  that  regarded  as  the  main  stratao^ 
measured  to  its  most  remote  source. 

The  basin  of  the  Kabul  river  is  enclosed  at  tha  head  by 
the  Paghman  range,  an  offshoot  of  Hindu  Kush,  whid 
divides  the  Kabul  valleys  from  the  Hehnand.  Up  thi 
head-waten  of  the  stream  that  passes  Kabul,  leads  the 
chief  road  to  Turkestan,  crossing  for  a  brief  space  into  the 
Hehnand  basin  by  the  easy  pass  of  Unai  (11,320  feet),  and 
then  over  the  Koh-i-Baba,  or  western  extension  of  ffindu 
Kush,  by  the  H^jjigak  passes  (12,190  and  12,480  feet),  to 
BftmiAn. 

The  most  conspicuous  southern  limit  of  the  Kabul  basin 
is  the  Safed  Koh,  8pin-gar  of  the  Afghans  ("White  Moun- 
tain," not  to  be  confounded  with  ti^e  western  Safed  Koh 
already  named),  an  alpine  chain,  reaching,  in  its  highest 
summit,  Stta  EAm,  to  a  height  of  15,622  feet,  and  the 
eastern  ramifications  of  which  extend  to  the  Indus  at  and 
below  Attok.  Among  the  spun  of  this  range  are  those 
formidable  passes  between  Kabul  and  Jalalabad,  in  which 
the  diBaatem  of  1841-42  culminated,  as  well  as  the  &moiis 
Khybar  passes  between  Jalalabad  and  Peshiwar.  This 
southern  watershed  formed  by  the  Safed  Koh  ia  so  much 
nearer  the  Kabul  river  than  that  on  the  north,  that  the 
tributaries  from  this  side,  though  numerous^  are  indi- 
vidually insignificant 

After  flowing  60  miles  (in  direct  measurement)  eastward 
from  the  Kuner  confluence,  the  Kabul  river  issues  from 
the  mountains  which  have  hemmed  it  io,  and  enten  the 
plain  of  Peshftwar,  receivings  soon  after,  the  combined 
riven  of  Swftt  (Soadut)  and  Paigkora  {Ourmu),  two  of 
the  great  valleys  of  the  Tusuf zai  This  combined  river  is 
called  by  the  Afghans  Landai  Stn  or  litUe  river,  m  dis- 
tinction from  the  Abba  SU^  or  Indus,  and  the  name  seems 
often  to  adhere  to  the  lower  course  of  the  Kabul  river. 
Both  riven  on  entering  the  plain  ramify,  in  delta  ftshion, 
into  many  natural  chajfinels,  increased  in  number  by  arti- 
ficial cuts  for  irrigation.  Finally  the'  river  enten  the 
Indus  immediately  above  the  gorge  at  Att^ 

The  lowest  ford  on  the  Kabul  river  ii  a  bad  one^  near 
Jalalabad,  only  passable  in  the  dry  season.  Below  the 
Kuner  confluence  the  river  is  deep  and  copious,  crossed  by 
ferries  only,  except  at  Naoehera,  below  PeahAwar,  where 
there  ii  usually  a  bridge  of  boats.  The  rapid  cnznnt  is 
unfavourable  to  navigation,  but  from  Jalalabad  downwards 
the  river  can  float  boats  of  50  tons,  and  ii  often  descended 
by  rafts  on  blown  skin&  The  whole  course  of  the  river, 
measured  by  a  five-mile  opening  of  the  rompaasea,  ia  as 
follows  :-^IV(Hn  source  of  Kabul  stream  in  Unai  pa«  to 
Attok,  250  miles ;  from  source  either  of  Logar  or  of  Paig- 
shir  to  the  same^  290  miles;  from  source  of  Kawhkar  river 
to  the  same,  370  miles. 

A  marked  natural  division  of  the  Kabul  basin  occurs 
near  QandAmak,  above  Jalalabad,  where  a  suddeA  descent 
takes  effect  from  a  Tniniinum  elevation  of  5000  feet  to  one 
of  only  2000.  The  Emperor  Baber  says  of  this  ^— "  The 
moment  yon  descend,  you  see  quite  another  world  The 
timber  ii  different;  its  grains  are  of  aiiother  sort;  its 
animals  are  of  a  different  species ;  and  the  mannen  and 
customs  of  its  inhabitants  are  of  a  different  kind.*  Bnmes^ 
on  Ins  first  journey,  left  the  wheat  harvest  in  progress  at 
Jalalabad,  and  found  the  crop  at  Qandamak,  on^  25  miles 
distant,  but  3  inches  above  ground.  Here,  in  tmth, 
nature  has  planted  the  gates  of  India.  The  vidlqn  of  the 
upper  basin,  though  still  in  the  height  of  summer  affected 
by  a  sun  of  fierce  power,  recall  the  dimate  an4  pcodoets  of 
the  finest  part  of  tempente  Europe ;  the  XMion  below  is  a 
chain  of  narrow,  low,  and  het  plains^  wi£  dimate  and 
vegetation  of  an  Indian  ehaiacteiL 
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Acooonis  of  Ka^  gaf\B  ns  1^  apparent  eontradictioiu 
Some  ffve  scarcely  V^y  ynpression  but  that  of  eztreme 
roggedxiMB  and  desolation,  awful  defiles,  and  bare  black 
crags;  others  dwell  \tk  the  abounding  orchardsy  green 
swud,  eharming  delist  and  purling  streams.  But  both 
sspects  are  characieri8ti&  The  higher  spnrsy  both  of  Hindu 
Knsh  and  Safed  Koh,  are  often  dad  mth  grand  forests  of 
pine,  oak,  and  other  alpine  trees,  and  tesemble  the  wooded 
ranges  of  Himalya.  But  the  lower  hiUs  generally  are 
atterly  woodless,  and  almost  entirely  naked.  In  the  bot- 
tonu^  often  watered  by  dear  and  copious  streams,  we  have 
those  beautiee  of  Terdure  and  f ertflity  on  which  some 
writers  dwell,  and  whidr  derive  new  charms  from  contrast 
with  the  ezc^ive  sterility  of  the  hills  that  frame  them. 

We  cannot  speak  at  equal  length  of  the  other  natural 
divisions  of  Afghanistan,  but  some  diief  points  will  be 
notieed  with  the  rivers.  In  general  the  remainder  of  the 
eormtiy,  regarded  by  the  Afghans  as  induded  in  Khorasan, 
exhibits  neither  the  savage  sublimity  of  the  defiles  of  the 
Kabul  region,  the  alpine  forests  of  its  higher  ranges,  nor 
itB  uestB  of  lidi  v^tation  in  the  vall^^  save  in  the 
north-east  part  a4joining  Safed  Eoh,  where  these  diaracters 
itill  adhere,  and  in  some  ezoelHdonal  localities,  such  as  the 
vallej  of  Herat,  which  is  matchless  in  richness  of  cultiva- 
tioh.  Generally  the  diaracteristios  of  this  country  are 
elevated  plateaux  of  sandy  or  gravelly  surface,  broken  by 
ranges  of  rocky  hills,  and  often  expanding  in  wide  spaces 
of  uid  waste,  which,  terminate  to  the  south-west  iu  a  regular 
desert  of  Hhlfting  sand.  Even  in  cultivated  parts  there  is 
a  singular  absence  of  trees,  and  when  the  crops  are  not 
mble  this,  imparts  an  ai^pect  of  great  desolation  and 
emptiness  to  the  landscape.  Natural  wood,  however,  is 
foond  in  some  parts  of  West  Afghanistan,  as  in  the  almost 
tropical  ddta  of  the  Helmand,  in  the  Ohti  territory,  and 
on  the  Herat  river  bdow  Herat  Generally,  indeed,  in 
such  cases  the  trees  appear  to  be  iniTnnsas,  tamarisks,  and 
the  like,  with  little  body  of  foliage. 

R1VEB& — ^Next  to*  the  Kabul  river  in  importance,  and 
probably  much  exceeding  it  in  volume  as  it  certainly  does 
in  length,  is  iheHdmand  (Siymander),iibe  only  considerable 
liyer  in  its  latitude  from  the  Tigris  to  the  Indus.  The 
Hehnand  has  its  highest  sources  in  the  Eoh-i-Baba  and 
Faghman  hiDs,  between  Kabul  and  Batnian.  Its  succeed- 
ing course  is  through  the  least  known  tract  of  Afghanistan, 
chMy  occupied  by  Hazaras ;  indeed,  for  a  length  of  nearly 
300  miles  no  European  has  seen  the  river.     This  unvisited 

re  terminates  at  Girishk,  where  the  river  is  crossed  by 
prindpal  route  from  Herat  to  Kandahar.  TiU  about 
40  miles  above  Qirishk  the  character  of  the  Helmand  is 
mi  to  be  that  of  a  mountain  river,  flowixig  between 
WBiped  rocks,  and  obstructed  by  enormous  boulders.  At 
that  pbint  it  enters  on  a  flat  country,  and  extends  over  a 
gravdly  bed.  Here,  also,  it  begins  to  be  used  in  irrigjition. 
Forty-five  miles  below  Girishk  the  Helmand  recdves  its 
greatest  tributary,  the  Arghand-Ab,  coming  past  Kandahar 
from  the  high  Qhilxai  •country.  It  here  becomes  a  very 
considerable  river,  said'  to  have  a  width  of  300  or  400 
yards,  and  a  depth  of  9  to  12  feet  But  this  cannot  be  at 
all  seasons,  as  there  are  fords  at  long  intervals  as  fax  down 
as  Pdlalik,  100  miles  from  the  moutL  The  desert  draws 
near  the  left  bank  in  the  lower  course,  and  for  the  last 
150  miles  the  moving  sands  approach  within  H  mile. 
The  vegetation  on  the  banks  is  here  of  luxuriant  tropicsl 
character.  The  whole  of  the  lower  valley  seems  to  have 
been  once  the  seat  of  a  prosperous  population,  and  there  is 
still  a  good  deal  of  cultivation  for  100  miles  bdow  Girishk. 
Even  this,  however,  is  mudi  fallen  off,  and  lower  down 
Btin  more  so,  owing  to  disorders  and  excesdve  insecurity. 

The  course  of  the  river  is  more  or  less  south-west  from- 
ite  sonroa  till  in  Seistan  it  approaches  meridian  62%  when 


it  turns  neariy  north,  and  so  flows  on  for  70  or  80  nOea, 
till  it  falls  into  the  lake  of  Seistan  by  various  mootfaa  The 
whole  length  of  the  river,  measured  as  before,  is  about  615 
miles.  Ferrier  considers  that  it  has  water  enough  for  navi- 
gation at  all  seasons,  from  Girishk  downwards.  At  proaeal 
boats  ars  rarely  seen,  and  those  in  use  are  moat  clumsy; 
rafts  are  employed  for  crossing. 

Ari^andrdb,^Ot  thk  ttihataiy  of  the  Hehnand  little  is  known 
except  in  its  lower  ootuna.  It  tiaei  in  the  Hazaxa  country,  N.  W.  of 
Ghszni  It  is  said  to  be  shallow,  and  to  ran  nearly  diy  in  heidkt 
of  sonuner;  bat  when  its  depth  exceeds  8  feet  its  great  rspicBtf 
makes  it  a  serioos  obstsole  to  tzmvellerB.  In  its  lower  oonrse  it  & 
much  need  for  hrintioii,  and  the  valley  is  coltiTatsd  and  popaloaa ; 
yet  the  water  is  sdd  to  be  somewhat  brackish.  Its  comas  may  bs 
reckoned  abont  885  miles. 

It  is  doabtM  whether  the  andent  Araehoim  is  to  be  identified 
with  the  Ais^iand-ab  or  with  Its  chW  conflnent  the  Tamaie,  which 
Joins  it  on  the  left  aboat  80  miles  8^W.  of  Kandahar.  The  two 
riyers'  ran  nearly  parsllel,  indoeing  the  backbone  of  the  Ghiliai 
plateau.  The  Tornak  is  much  the  diorter  (length  abont  197  miles) 
and  less  copious.  The  ruins  at  Ul&n  Bobftt,  supposed  to  represent 
the  dty  Araehoiia,  an  in  its  basin ;  and  the  lake  known  as  Ab^ 
Iddda,  the  moet  nrobaUe  representatlTe  of  LaJt$  AraehotuM,  is  neer 
the  head  of  the  Taraak,  though  not  oommunicBting  with  it  The 
Tsmak  ii  dammed  for  irrigation  at  intervals^  and  in  the  hot  ssason 
ahnoat  exhausted.  There  is  a  good  deal  of  cultivation  alon«  the 
river,  but  few  villages.  The  high  road  from  Kabul  to  Kandahar 
posses  this  way  (aiuther  reason  for  supposing  the  Taraak  to  be 
Arackoltu),  ana  the  people  live  olT  the  road  to  eschew  the  oneroos 
dntieeofhoenitEdity. 

The  Lora  k  the  most  aontheriy  river  of  Afdianistan,  and  may  be 
regarded  as  belonging  to  the  Helmand  basin,  tnoo^  it  is  not  known 
that  its  waters  ever  reach  that  river.  It  rises  near  the  Kand  and 
Joba  peaks  in  a  branoh  of  the  Sulimani.  and  flows  nearly  east,  pass- 
ing thnragh  the  laige  valley  of  Piahln,  but  lying  too  deep  for 
irrigation.  The  river  has  a  course  of  nearly  200  miles,  and  oon- 
sidnable  breadth,  bat  is  never  for  a  week  together  unfordaUe.  In 
the  Shorilwak  district  (long.  sr-^O  a  good  desl  of  .irrigation  ia 
drawn  from,  it.  The  river  is  said  to  terminate  in  a  lake^  on  the  vaige 
of  the  sandy  deeert 

Bivers  belonging  to  the  basin  of  Seistan  and  the  Lower  Hehnand 
are  the  Khaah-Kud,  the  Fartah-Rud,  and  the  Herat 

The  Khdah-ritd  rises  in  or  near  the  southern  slopes  of  Siah-Koh 
miack  Mountain),  which  forms  the  eouthem  wall  of  the  Tslley  of 
Herat^  and  flows  louth,  in  flood  reaching  the  Lake  of  Seistan,  but 
generally  exhausted  in  irrigation.  It  is  named  firom  KhAsh,  a  vil- 
uge  in  the  Seirtan  pUin.  In  the  diy  season  it  is  eveiywhers 
fordable,  but  in  floods  caraTana  may  be  detained  by  it  serenl  days. 

The  Fnrrah  river  flows  fiT>m  the  aamo  quarter,  and  has  the  same 
character  in  floods.'  It  is  a  larger  stream,  and  at  Farrah  is  ssid  to 
have  a  width  of  160  yards,  with  8  feet  of  water,  and  a  dear,  swift 
stream.  In  flood,  Khanikoff  was  strack  with  the  reeemblance  of 
this  river,  rolling  its  yellow  waves  violently  between  steep  banks  of 
clay,  to  the  Cyrus  at  Tiflis. 

The  Har4t  rises  in  the  mountains  S.  E.  of  Herat,  and  has  a  course 
of  about  246  miles  to  the  Lake  of  Seistan.  Oanals  from  it  mp^ 
abundant  inigation  to  the  plains  of  Sabxylr  and  AnArdarah.  The 
river  forms  a  trae  delta  with  fifteen  branches,  giving  rise  to  marsh 
and  much  vegetation,  especially  tamariak,  willow,  and  poplar.  The 
Herat  receives  in  the  ^ain  a  considerable  aflSnent,  the  Khuahkak 
river. 

It  is  possible  that  confusion  of  the  neme  of  this  river  with  the 
Hari-Rud,  or  river  of  Herat,  led  to  the  long  prevalent  mistake  that 
the  latter  river  flowed  south  into  the  Seistan  Lake— a  mistake  as 
old  as  Ptolemy,  if  his  Aria  Lacut  be  (as  it  seems)  that  of  Seistan. 
.  The  Hari-HUi  is  formed  by  two  chief  confluents  in  the  lofty 
Hazara  country,  not  far  fh>m  the  sources  of  the  river  of  fialkh. 
Its  early  course  is,  for  more  than  100  mfles  and  as  far  as  the  viUage 
of  J4or,  westward,  at  a  height  of  many  thousand  feet  above  the  sea. 
It  then  descends  rapidlv  (it  is  said  with  cataracts),  but  continues  in 
theeame  direction,  receiving  numerous  stresms,  to  Obeh,  where  much 
water  begins  to  be  drawn  off.  Sixty-five  miles  further  it  flows  pest 
fferal,  8  miles  to  the  south  of  the  dty.  Hereabouts  the  Kandahar  road 
croeserthe  river  by  a  masonry  bridge  of  26  archea.  Near  this  flfteen 
deep  canals  are  drawn  off.  A  few  miles  below  Herat  the  river 
begina  to  turn  N.W. ;  and  after  passing  for  manymilee  throne^ 
a  woody  tract,  abounding  in  game,  in  which  axe  the  preserves  of 
the  Herat  princes,  at  the  ancient  and  now  nearly  deserted  town  tf 
Kassan,  70  miles  from  Herat,  it  turns  due  north.  Though  the 
drainage  brought  down  by  this  river  must  be  large,  so  much  is 
diawnoir  that,  below  Herat,  reaches  of  It  are  at  times  quite  ^. 
Below  Kassan  it  receives  fresh  suppliesj  and  eventually  the  Mesbed 
stream.  It  flows  on  towafds  Sarakhs,  and  dwindles  away;  bat 
accurate  information  regardini  it  is  still'  wanting.  The  channd  is 
ahown,  in  a  map  ktely  pubUahed,  as  passing  Sarakhs  for  ssms  880 
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milM,  and  ending  in  a  swamp  a4j<dniflg  Ute  Daman-i-Koh,  on  ffae 
border  of  the  Tnrianan  desert 

Of  the  rirers  that  ran  towards  the  Indus,  south  of  the  Kabul 
riyer,  the  ddef  are  the  Knrram  and  the  Gomal. 

The  Xurram  drains  the  soathem  flanks  of  Safed  Eoh.  The 
middle  Talley  of  Knrram,  forming  the  district  so  called,  is  highly 
irrigated,  well  peopled,  and  crowded  with  small  fortified  Tilljigos, 
onwards,  and  groves,  to  which  a  fine  hockgronnd  is  afforded  by  the 
darlc  pine  forests  and  alpine  snows  of  Safed  Koh.  The  beant^  and 
climate  of  the  yaUey  attracted  some  of  the  Mogul  emperors  of  Delhi, 
and  the  remains  exist  of  a  garden  of  Shah  Jahan's.  The  river  passes 
the  British  frontier,  and  enters  the  plain  country  a  few  miles  above 
lUmu,  spreadinff  into  a  wide  bed  of  sand  and  boulders,  till  it  joins 
the  Indus  nesr  Isa-Khel,  after  a  course  of  more,  than  200  miles.  By 
the  Kurram  valley  is  one  of  the  best  routes  firom  India  into  Afgha- 
nistan.    It  was  travelled  by  Major  Lumsden's  party  in  1857-68. 

The  Oomal,  rising  in  the  SuUmani  mountains,  uouf  h  in  length 
equal  to  the  Kurram,  and  drainin^p  with  its  tributaries,  a  much 
laiger  area,  is  little  more  than  a  wmter  torrent,  diminishing  to  a 
mere  rivulet,  till  December,  when  it  begins  t*  swell.  At  its 
exit  into  the  plain  of  the  Den^at  a  local  chief  threw  a  dam.acroes  its 
chuinel ;  and  it  is  now  only  in  very  wet  seasons  that  its  waters  reach 
the  Indus,  near  Dera  Ismael  Khan.  Not  lon^  before  leaving  the 
hiUs  it  receives  firom  the  S.  W.  a  tributary,  the  ZhOb,  of  nearly  equal 
length  and  size,  coming  from  the  vicinity  of  the  Kand  and  Joba 
lieaks,  in  long.  68*. 

Lakes. — Aa  we  know  nothing  of  the  lake  in  which  the 
Lora  is  said  to  end,  and  the  greater  part  of  the  lake  of 
SsiSTAN  (see  that  article)  is  excluded  from  Afghanistan, 
there  remains  only  the  Ab-i-Iitada,  on  the  Ghilzai  plateau. 
This  is  about  65  miles  S.S.W.  of  Ghazni,  and  stands  at  a 
height  of  about  7000  feet,  in  a  site  of  most  barren  and 
dmry  aspocl^  with  no  tree  or  blade  of  grass,  and  hardly  a 
habitation  in  sight.  It  is  about  44  miles  in  circuit,  and 
yety  shallow;  not  more  than  12  feet  deep  in  the  middle. 
The  chief  feeder  is  the  Qhacni  river.  The  Afghans  speak 
of  a  stream  draining  the  lake,  but  this  seems  to  be  un- 
founded, and  the  ^tness  and  bitterness  of  the  lake  is 
against  it  Fish  entering  the  salt  water  from  the  Qhazni 
river  sicken  and  die. 

pAoviKCfES  AND  TowNs. — The  diief  political  divisions 
of  Afghanistan  in  recent  times  are  stated  to  be  Kabul, 
Jalalabad,  Ghazni,  Kandahar,  Herat,  and  Afghan  Tub- 
KESTAN  (q.v.),  to  which  arc  sometimes  added  the  command 
of  the  Ghilzais  and  of  the  Hazaras.  This  list  seems  to  onut 
the  unruly  districts  of  the  eastern  table-land,  such  as 
Kurram,  Khoet,  &c  But  we  must  not  look  for  the  pre- 
cision of  European  administration  in  such  a  case. 

In  addition  to  Kabul,  Ghazni,  Kandahak,  Hsbat, 
described  under  those  articles,  there  are  not  many  places 
in  Afghanistan  to  be  called  towns.  We  notice  the  follow- 
ing:— 

Jaldldhdd  lies,  at  a  height  of  1946  feet,  in  a  plain  on 
the  south  of  the  Kabul  river.  It  is  by  road  100  mUes  from 
Kabul,  and  91  from  Peshawar.  Between  it  and  Peshawar 
intervene  the  Khybar  and  other  adjoining  passes;  between 
it  and  Kabul  the  passes  of  Jagdalak,  Khurd-Kabul,  dec. 
The  place  has  been  visited  by  no  known  European  since 
Sir  G.  Pollock's  expedition  in  1842.  As  it  then  esdsted, 
the  town,  though  its  walls  had  an  extent  of  2100  yards, 
contained  only  300  houses,  and  a  permanent  population  of 
2000.  The  walls  formed  an  iir^ular  quadrilateral  in  a 
ruinous  state,  surrounded  on  all  sides  by  Inuldings,  gardens, 
the  remains  of  the  ancient  walls,  dec,  affording  cover  to  an 
assailant  The  town  walls  were  destroyed  by  Pollock,  but 
have  probably  been  restored. 

The  highly-cultivated  plain  is,  according  to  Wood,  25 
miles  in  length  by  3  or  4  miles  in  breadth;  ihe  central  part 
covered  with  villages,  castles,  and  gardens.  It  is  abund- 
antly watered. 

The  province  under  Jalalabad,  is  about  80  miles  in  length 
by  35  in  width,  and  includes  the  large  district  of  Laghman, 
north  of  the  Kabid  river,  as  well  as  that  on  the  south, 
which  is  called  Kangnih&r.  The  former  name,  properly 
lAmghAn,  th«  seat  of  the  ancient  Lampagix,  is  absurdly 


derived  by  the  Mahommedans  from  the  patriarch  Lamech, 
whose  tomb  they  profess  to  show;  the  latter  name  is  inter- 
preted (in  mixed  Pushtu  and  Arabic)  to  mean ''  nine  rivers," 
an  etymology  supported  by  the  numerous  streams.  The 
word  is,  however,  really  a  distortion  of  the  ancient  Indian 
name  NagarahArOy  borne  by  a  city  in  this  plain  long  before 
Islam,  and  believed  to  have  been  the  Nagara  or  JHcngto- 
polii  of  Ptolemy.  Many  topes  and  other  Buddhist  traces 
exist  in  the  valley,  but  there  are  no  unruined  buildings  of 
any  moment  Baber  laid  out  fine  gardens  here;  and  his 
grandson  (JalAluddln)  Akbar  built  Jalalabad.  Hindus 
form  a  considerable  part  of  the  town  population,  and  have 
a  large  temple.  The  most  notable  point  in  the  history  of 
Jalalabad  is  the  stout  and  famous  d^ence  made  there,  from 
November  1841  till  April  1842,  by  Sir  Robert  Sale. 

lUdlif  is  a  town  in  the  Koh  Daman,  20  miles  N.K.W. 
of  Kabul,*^which  was  stormed  and  destroyed,  29th  Sep- 
tember 1B42,  by  a  force  under  General  M'Caskill,  to  punish 
the  towns-people  for  the  massacre  of  the  garrison  at  Charikar, 
and  for  hurbouring  the  murderers  of  Bumes.  The  place  is 
singularly  picturesque  and  beautifuL  The  rude  houses  rise 
in  terrace  over  terrace  on  the  mountain-side,  forming  a 
pyramid,  crowned  by  a  shrine  embosomed  in  a  fine  clump 
of  planes.  The  dell  below,  traversed  by  a  clear  rapid  stream, 
both  sides  of  which  are  clothed  with  vineyards  and  orchards, 
opens  out  to  the  great  plain  of  the  Daman-i-Koh,  rich  with 
trees  and  cultivation,  and  dotted  with  turreted  castles; 
beyond  these  are  rocky  ridges,  and  over  all  the  eternal 
snows  of  Hindu  Kush.  Nearly  eveiy  householder  has  his 
garden  with  a  tower,  to  which  the  families  repair  in  the 
fruit  season,  closing  their  houses  in  the  town.  The  town 
is  estimated,  with  seven  villages  depending  on  it,  to  contain 
about  18,000  souls. 

Chdrikdr  (popuktion  6000)  lies  about  20  miles  north 
of  Istalif,  at  the  north  end  of  Koh  Daman,  and  watered  by 
a  canal  from  the  Ghorband  branch  of  the  Baran  river. 
Hereabouts  must  have  been  the  Triodon,  or  meeting  of  the 
three  roads  from  Bactria,  spoken  of  by  Strabo  and  Pliny. 
It  is  still  the  seat  of  the  customs  levied  on  trade  with 
Turkestan,  and  also  of  the  governor  of  the  Kohist&n  or 
hill  country  of  Kabul,  and  is  a  place  of  considerable  trade 
with  the  regions  to  the  north.  During  the  British  occupa- 
tion a  political  agent  (Major  Eldred  Pottinger,  famous  in 
the  defence  of  Herat)  was  posted  here  with  a  Gfirkha 
corps  under  Captain  Codrington  and  Lieutenant  Haughton. 
In  the  revolt  of  1841,  after  severe  fighting,  they  attempted 
to  make  their  way  to  Kabul,  and  a  great  part  was  cut  off. 
Pottinger,  Haughton  (with  the  loss  of  an  arm),  and  one 
sepoy  only,  reached  the  city  then;  though  many  were  aftex^ 
wards  rpcovered. 

Kala*i^OhUui%  has  no  town,  but  is  a  fortress  of  some 
impojtance  on  the  right  bank  of  the  Tamak,  on  the  road 
between  Ghazni  and  Kandahar,  89  miles  from  the  latter,  and 
at  a  height  of  5773  feet  The  repulse  of  the  Afghans  in 
1842  by  a  sepoy  garrison  under  Captain  Craigie,  was  one 
of  the  most  brflliant  feats  of  that  war. 

Oirishk  is  also  a  f  ort.rather  than  a  town,  the  latter  being 
insignificant.  It  is  important  for  its  position  on  the  high 
road  between  Kandahar  and  Herat,  commanding  the  ordin- 
ary passage  and  summer  ford  of  the  Helmand.  It  was  held 
by  the  British  from  1839  till  August  1842,  but  during  the 
latter  nine  months,  »amid  great  difficulties,  by  a  native 
garrison  only,  under  a  gallant  Indian  soldier,  Balwant  Singh. 

Farrah  Mongs  to  the  Seistan  basin,  and  stands  on  tiie 
river  that  bears  its  name,  and  on  one  of  the  main  routes  from 
Herat  to  Kandahar,  164  miles  from  the  former,  236  miles 
from  the  latter.  The  place  is  enclosed  by  a  huge  earthen 
rampart,  crowned  with  towers,  and  surrounded  by  a  wide 
and  deep  ditch,  which  can  be  flooded,  and  with  a  covered 
way.     It  has  the  form  of  a  parallelogram,  running  north 
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iod  loatli,  and  mdj  two  gatos.  '  Ai  a  mOitaTy  poaitioii  it 
is  of  gnat  importance^  but  it  ii  azoaaaively  nnliealtlij. 
Though  the  plaoa  would  eaailj  contain  4600  hooaea,  there 
vera  but  60  habitable  when  Fenier  waa  there  in  1846,  nor 
vaa  there  much  ebange  for  tbe  better  wben  Colonel  Felly 
peaMd  in  1868w  Fairah  ia  a  place  of  great  antiquity; 
ceitainly,  it  would  aeem,  the  Fkra  of  laidore  of  Charaz  (let 
centoiy),  and  poaaibly  JProphihatia,  though  thia  is  more 
•  probably  to  be  aought  in  the  great  ruina  of  PeahAwar&n, 
farther  aouth,  near  Lftah.  According  to  Ferrier,  who 
lUudee  to  "  ancient  chronidee  and  traditiona,"  the  city  on 
the  preeent  aite  within  the  great  rampart  waa  Backed  by 
the  armiee  of  Chinghiz,  and  the  aurriyora  tranaported  to 
another  poeition,  one  hour  further  north,  where  there  are 
DOW  many  ruina  and  bricka  of  immenae  aize  (a  yard  aquare), 
vith  cuneiform  letters,  showing  that  site  again  to  be  yaatly 
older  than  ChinghiL  The  population  came  back  to  the 
nathem  aite  after  the  destruction  of  the  medisTal  city  by 
Shah  Abbaa,  and  the  dty  proepered  again  till  ita  bloody 
liege  by  Nadir  Shah.  Since  then,  under  constant  attacka, 
it  has  declined,  and  in  1837  the  remaining  population, 
amounting  to  6000,  was  carried  off  to  Kandahar.  Such 
are  the  Ticiasitudee  of  a  dty  on  thia  unhappy  frontier. 

Saindr,  the  name  of  which  ia  a  corruption  of  old  Persian, 
Ispkitar,  "  horse-paaturee,"  ia  another  important  atrategic 
point,  93  milea  from  Herat  and  71  miles  north  of  Farrab, 
in  similar  decay  to  the  latter.  The  present  fort,  which  in 
1845  contained  a  small  bazar  and  100  houses,  must  once 
bare  been  tbe  citadel  of  a  large  dty,  now  represented  by 
extensiTe  subnrbe,  partly  in  ruina.  Water  is  conducted  from 
tbe  Harut  by  numerous  canals,  which  also  protect  the 
^roaches. 

Zami  ia  a  town\in  the  famous  but  little  known  country 
of  Qhur,  to  the  east  of  Herat,  the  cradle  of  a  monarchy  (the 
Ghuid  dynasty)  which  aupplanted  the  Ghaaneyidea,  and 
ruled  over  an  extanaive  dominion,  including  all  Afghanistan, 
for  aereral  generationa.  Zami,  according  to  Fe^er,  waa 
the  old  capital  of  Ohur.  Buins  abound;  the  town  itself  is 
imall,  and  enclosed  by  a  wall  in  decay.  It  lies  in  a  pleasant 
vaDey,  through  which  fine  atreama  wind,  said  to  abound  with 
tnmt  The  hills  around  are  coYored  with  treea,  luxuriantly 
featooDcd  with  Tines.  The  population  in  1845  waa  about 
1200,  among  whom  Ferrier  noticed  (a  remarkable  circum- 
stance) some  Gheber  families.  Thebulkofthepeopleare/9tfrM 
and  Taim4nis,  apparently  both  very  old  Persian  tribea. 

CmcATEL — ^The  rarie^  of  climate  ia  immense,  as  might 
be  eipected.  At  Kabul,  and  orer  all  the  northern  part  of 
the  country  to  the  descent  at  Gandamak,  winter  ia  rigorous, 
but  especially  ao  on  the  high  Arachosian  plateau.  In 
Kabul  the  enowliea  for  two  or  three  months;  the  people 
leldom  leaye  their  houses,  add  aleep  cloae  to  stoyes.  At 
Ohasni  the  snow  has  been  known  to  lie  long  beyond  the 
vernal  equinox;  the  thermometer  ainka  to  10^  and  15^  be- 
bw  lero  (Fahr.);  and  tradition  relates  the  entire  destructi'^n 
of  the  population  of  Ghazni  by  snow-storms  more  than  once. 

At  Jalalabad  the  winter  and  the  climate  generally 
aaaume  an  Indian  character,  and  the  hot  weather  sometimee 
brings  the  fatal  nmHtn,  The  summer  heat  •is  great  eyery- 
where  in  Afghanistan,  but  most  of  all  in  the  districta 
bordering  on  the  Indna,  especially  Sewi,  on  the  lower 
Helmand,  and  in  Seiatan.  All  oyer  Kandahar  proyince 
the  summer  heat  is  intense,  and  the  simum  ia  not  unknown. 
The  hot  aeaaon  throughout  thtf  **  Khorasa^"  part  of  the 
country  ia  rendered  more  trying  oy  frequent  dust-etorms  andT 
fiery  winds;  whilat  the  bare  rocky  ridgea  that  trayerse  the 
country,  abaorbing  heat  by  day  and  radiating  it  by  night, 
render  the  aummer  nights  most  oppreeaiye.  At  Giriahk, 
Ferrier  records  the  thermometer  in  August  to  haye  reached 
118^tol20*  (Fahr.)  in  the  shade.  At  Kabul  the  aummer  aun 
haa  much  of  ita  Indian  power,  though  the  heat  ia  tempered 


oooaaionally  by  breasaa  from  ffindu  Kuah,  and  tha  nights 
are  usually  oooL  Baber  says  that^  eyan  in  aummar,  one 
could  not  aleep  at  Kabul  without  a  aheapakin,  but  thia 
seems  exaggerated.  At  Kandahar  anow  aaldom  faUa  on 
the  plains  or  lower  hiUs;  when  it  does,  it  melts  at  once. 

At  Herat,  though  800  feet  lower  than  Kandahar,  tha 
aummer  climate  appears  to  be  more  temperate ;  and,  in  fact, 
the  climate  altogether  ia  one  of  the  moat  agreeable  in  Ada. 
In  July,  Ferrier  saya  he  found  the  heat  neyer  to  pass 
98%  and  rarely  91^  to  93*  (Fahr.)  These  ai«  not  low 
figurea,  but  must  be  compared  with  hie  regiater  at  Giiishk, 
just  giyen.  From  May  to  September  the  wind  blowa  from 
the  K.W.  with  great  yiolence^  and  this  extenda  acroaa  the 
country  to  Kandahar.  The  winter  ia  tolerably  mild;  snow 
melta  aa  it  falla,  and  «yen  on  the  mountains  does  not  lie 
long.  Three  years  out  ol  four  at  Herat  it  doea  not  freeze 
hard  enough  for  the  people  to  etore  ice;  yet  it  waa  not 
yeiy  far  from  Herat,  and  could  not  haye  been  at  a  greatly 
higher  leyel  (at  Kafir  Kala',  near  Kaasan)  that,  in  1760, 
Ahmed  Shah'a  army,  retreating  from  Persia,  ia  said  to  haye 
lost  18,000  men  from  cold  in  a  ungle  nigni. 

The  summer  raina  that  accompany  the  S^.  monsoon  in 
India,  beating  along  the  aouthem  dopea  of  the  Himaljra, 
trayd  up  the  Kabtd  yalley,  at  least  to  Laghman,  though 
they  are  more  dearly  fdt  in  Bajaur  and  Pa^jkora,  unckr 
the  high  spurs  of  the  Hindu  Kush,  and  in  the  eaatem 
branchea  of  Safed  Koh.  Rain  also  falls  at  this  season  at 
the  head  of  Kurram  yalley.  South  of  this  the  Sulimaiii 
mountaina  may  be  taken  aa  the  weetem  limit  of  tbe 
monsoon's  action.  It  ia  quite  unfelt  in  the  reet  of  Afghau- 
istan,  in  which,  aa  in  all  the  weet  of  Ada,  the  winter  rains 
are  the  meet  oondderable.  The  spring  rain,  though  loss 
copious,  is  more  important  to  agriculture  than  the  winter 
rain,  unleaa  where  the  latter  fdla  in  the  form  of  anow. 
Speaking  generally,  the  Afghanistan  climate  ia  a  dry  one. 
The  sun  shines  with  splendour  for  three-fourths  of  the  year, 
and  the  nighta  are  eyeu  more  beautiful  than  the  days. 
Marked  characteristics  are  the  great  differenoee  of  aummer 
and  winter  temperature  and  of  day  and  night  temperature, 
as  well  aa  the  extent  to  which  change  of  climate  can  be 
attained  by  alight  change  of  place.  As  Baber  again  saya 
of  Kabul,  at  one  day's  journey  from  it  you  may  find  a  place 
where  snow  neyer  f  aUa,  and  at  two  hours'  journey,  a  phur 
where  snow  almost  neyer  mdts  1 

The  Afghans  yaunt  the  salubrity  and  charm  of  some 
local  dimatea,  aa  of  the  Tobah  hiUa  aboye  the  Kakar  country, 
and  of  aome  of  the  high  yalleys  of  the  Safed  Koh. 

The  people  haye  by  no  meana  that  immunity  from  disease 
which  the  bright  dry  character  of  the  climate  and  the  fine 
phydcal  aapect  of  a  large  proportion  of  them  might  lead  ua 
to  expect  Intermittent  and  remittent  feyera  are  yery 
preyalent:  bowd  complainta  are  common,  and  often  fatal 
in  the  autumn.  The  nniyenal  custom  of  deeping  on  the 
house-top  in  summer  promotes  rheumatie  and  neuralgio 
affections;  and  in  the  Koh  Daman  of  Kabul,  which  tiie 
natiyea  regard  aa  haying  the  fineat  of  dimatea,  the  mortality 
from  feyer  and  bowd  complaint,  between  July  and  October, 
is  great;  the  immoderate  use  of  fruit  predisposing  to  such 
ailments.  Stone  is  frequent;  eye  disease  ia  yery  common,  as 
are  haamorrhoidd  affections  and  syphilitie  diaMsea  in  repul- 
dye  forma.  A  peculiar  skin  disease  of  qrphilitio  origin 
preyails  at  Kandahar,  and  natiye  phyaidana  there  are  said 
by  Bdlew  to  admit  that  hardly  one  peraon  in  twenty  is  free 
from  the  taint  in  some  form. 

Katuxal  PnoDUcnoKa — MineraU, — Afghanistan  is 
bdieyed  to  be  rich  in  minerals,  but  few  are  wrought  Some 
small  quantity  of  gold  is  taken  from  the  atreama  in  Lagh 
man  and  the  a4Joining  districts.  Famoua  ailyer  minea 
were  formerly  wrought  near  the  head  of  the  Faigshir 
yalley,  in  Hindu  Kuah.     Iron  of  excellent  quality  ia  pro- 
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duced  in  the  (independent)  territoiy  of  Bcjanr,  north-wee^ 
of  Peshawar,  from  magnetic  iron  sand,  and  is  eiported. 
Eabnl  is  chiefly  supplied  from  the  Permtdi  (or  FannM) 
district,  between  the  Upper  Kmram  and  QoDoal,  where  it 
is  said  to  be  abundant  Iron  ore  is  most  abundant  near 
the  passes  leading  to  Bamian,  and  in  other  parts  of  Hindu 
Eush.  Copper  ore  from  Taiious  parts  of  *  Afghanistan  has 
been  seen,  but  it  is  nowhere  worked. 

Lead  is  found,  «.^.,  in  Upper  Bangash  (Kurram  district), 
and  in  the  Shinwari  country  (also  among  the  branches  of 
Safed  Koh),  and  in  the  Kakar  country.  There  are  reported 
to  be  rich  lead  mines  near  Herat  scarcely  worked.  Lead, 
with  antimony,  ia  found  near  the  Aighand-ab,  32  miles 
north-west  of  Kala't-i-Qhiked ;  in  the  Wardak  hills,  24 
miles  north  of  Qhazni ;  in  the  Qhorband  valley,  norUi  of 
Kabul;  and  in  the  Afridi  country,  near  our  frontier. 
Most  of  the  lead  used,  however,  comes  from  the  Hazara 
country,  where  the  ore  is  described  as  being  gathered  on 
the  surface.  An  ancient  mine  of  great  extent  and  elabo- 
rate character  exists  at  Feringal,  in  the  Qhorband  yalley. 
Antimony  is  obtained  in  considerable  quantities  at  Shah- 
Maksud,  about  30  miles  north  of  Kandahar. 

Silicate  of  zinc  in  nodular  fragments  comes  from  the 
Zhob  district  of  the  Kakar  country.  It  is  chiefly  used  by 
cutlers  for  polishing. 

Sulphur  is  said  to  be  found  at  Herat,  dug  from  the  soil 
in  small  fragments,  but  the  chief  supply  comes  from  the 
Hazara  countiy,  and  from  Firkisii,  on  the  confines  of 
Seistan.  where  Uiere  would  seem  to  be  a  crater,  or  fumar 
rdei  Sal-ammoniac  is  brought  from  the  same  placa 
Gypeum  is  found  in  large  quantities  in  the  plain  of  Kan- 
dahar, being  dug  out-  in  fragile  coralline  masses  from  near 
the  surface. 

Goal  (porhaps  li^te)  is  said  to  be  found  in  Zurmat 
(between  the  Upper  Kurram  and  the  Gomal)  and  near 
Qhazni 

Nitre  abounds  in  the  soil  orer  all  the  south-west  of 
Afghanistan,  and  often  affects  the  water  of  the  kdrezj  or 
iubterranean  canalsL 

YxoKTABLS  KiNaDOX.1 — The  characteristic  distribution 
of  Tegetation  on  the  mountains  of  Afghanistan  is  worthy 
of  attention.  The  great  mass  of  it  is  confined  to  the  main 
ranges  and  their  immediate  offishoots,  whilst  on  the  more 
diiitant  and  terminal  prolongations  it  is  almost  entirely 
absent;  in  fact,  these  are  naked  rock  and  stone. 

Take,  for  ezunple,  the  Safed  Koh.  On  the  alpine  range  Itself 
and  its  immediate  Dranchea,  at  a  height  of  6000  to  10,000  Teeti  we 
have  abundant  orowth  of  lai^  forest  treee,  among  which  oonifers 
are  the  moet  noUe  and  prominent^  anch  as  Oedrus  Dtodara,  Abiet 
exeelta,  Pifuu  loHaifolia,  F.  Pinaster,  P,  Pinea  (the  edible  rone), 
and  the  larch.  We  hare  also  the  yew,  the  hacel,  juniper,  walnnt, 
wild  peach,  and  almond.  Growing  under  the  shade  of  theee  are 
aaretal  -varietiea  of  roae^  honeyaockle,  currant,  gooeebeny,  haw- 
thorn, rhododendron,  and  a  loxoriant  herbage,  among  which  the 
raunnoolns  fiunily  is  im^rtant  for  frequency  and  numMrof  genera. 
The  lemon  and  wild  vme  an  also  here  met  with,  bat  are  more 
common  on  the  northern  mountains.  The  walnut  and  oak  (erer- 
green,  hoUy-leaved,  and  kennee)  descend  to  the  secondaij  heights, 
where  they  become  mixed  with  alder,  ash,  khinjak,  Arbor-viUe, 
juniper,  with  apecies  of  Astragalus,  kc  Here  also  are  Jndigofsrm 
and  duaif  Ubumum. 

Lower  agaiiif  and  down  to  8000  feet^  we  have  wild  oUts^  spedea 
of  rodc-rose,  irild  priyat,  acacias  and  mfmoeas,  barbeny,  and  Zvty" 
j^us;  and  in  the  eastern  nmiflcations  of  the  chain,  Chamatrcps 
IkwmiliM  (which  ia  applied  to  a  Tarlety  of  naeftd  purnoaea),  Bignonia 
m  trumpet  flower,  aisao,  Salvadora  ptniea,  robena,  acanthus^ 
varieties  of  (TMfierei. 

The  lowest  terminal  ridgea,  especially  towards  the  weat,  are^  aa 
haa  been  said,  naked  in  aspect  Their  scanty  Tagetation  ia  almoat 
wholly  herbal ;  ahmba  are  only  occasional ;  trees  almoat  non- 
axiatflnt.  LaUate,  oompoaite^  nd  umbeUiferous  pknta  are  most 
eommoiL    tana  and  mosaea  are  almoat  ooniinea  to  the  higher 


1  Ghiefly  £tom  BeDaw. 


In  the  low  brushwood  scattered  over  portloiiB  of  the  diaaiypUv 
of  the  "  Khorasan  "  table-lands^  we  find  kgundnoaa  thorny  pkoli 
of  the  papilionaoeous  aub-order,  auoh  aa  camel-thorn  (flJysarmm 
AlhagiS,  Astragalus  in  sereral  Taiietiei,  apiny  reat-hanow  (Oiieab 
winoM),  the  fibrous  roots  of  which  often  sarre  aa  a  tooth-bniah ; 
planta  of  the  aub-order  MimosetB,  aa  the  aenattiTe  mimoaa ;  s  plant  of 
the  Rue  family,  called  by  the  nativea  l^tdd;  the  oomnum  wonn- 
wood ;  also  certain  orchids,  and  aereral  apedea  of  Salsola,  The 
me  and  wormwood  are  in  general  uae  aa  domestio  'nimA\e4r-'-^  \\^ 
former  for  rheumatiBm  and  neuralgia;  the  latter  in  lerer,  debilityt 
and  dyapepaia,  as  well  as  for  a  renaitm.  The  lipad,  owing  to  its 
heavy  nauseous  odour,  is  beUeyed  to  keep  olT  eril  aptiits.  Ui  some 
plaoea,  occupying  the  sides  and  hollows  of  raVines,  an  finmd  the 
rose  bar  {Nsrium  Oleander),  called  in  Persian  khcuT'zairak,  or  ass- 
bane,  tne  wild  laburnum,  and  varioua  Jndigqferm, 

In  cultiTated  districts  the  chief  trees  aeeb  an  mulberxy,  willow, 
poplar,  aah,  and  occaaionaUy  the  plane ;  Cot  theae  an  dna  to  man*s 
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UneuUivaled  Products  of  ro/tM.— One  of  the  moat  important  of 
there  is  the  gum-resin  of  Ndrthea  assafastida,  which  grows  aboa- 
danUy  in  the  high  and  dry  pUina  of  Western  Af^g^ianistaa,  espe- 
cially between  Kandahar  and  Herat  The  depot  for  it  is  Kandahar, 
whence  it  finda  ita  way  to  India,  when  it  is  much  naed  aa  a  oondi- 
ment.  It  is  not  so  used  in  Afghanistan,  but  the  Seistsn  peopk 
eat  the  green  stalks  of  the  plant  preserved  in  brine.  The  oouectua 
of  the  gum-resin  is  almost  entirely  in.  the  hands  of  the  Kakar  daa 
of  Algnana. 

In  the  highlands  of  Kabul  edible  rhubarb  ia  an  important  kcsl 
hizniy.  The  plants  grow  wild  in  the  mountains.  The  bleached 
xhubarb^  which  has  a  very  delicate  flavour,  is  altered  by  ooveriqg 
the  young  leaves,  aa  thev  aprout  from  the  sdl,  with  loose  stones  or 
an  emptv  jar.  The  letf-staUcs  an  gathered  by  the  nei^bowing 
hill  people,  and  carried  down  for  sale.  Bleached  and  unUaachel 
rhubarb  an  both  laisely  oonaumed,  both  nw  and  oooked. 

The  wabiut  and  eoible  pine-nut  an  both  wild  growtii%  iriddi  an 
exported. 

The  sof^  {ISksagnus  crienialis),  conmion  on  the  banka  of  wats^ 
oouraeo,  fundahea  an  edible  fruit  An  orchis  found  in  the  moan- 
talna  yielda  the  dried  tuber  which  affords  the  nntritioaa  modlaga 
called  salep;  a  good  deal  of  this  goes  to  India. 

Pitiacia  khii^ak  affords  a  mastia  The  fruit,  mixed  with  xti 
nsin,  is  used  for  food  by  the  Achakzais  in  Bonthem  AighanistNi. 
The  true  pistachio  is  found  only  on  the  northern  frontier ;  the  nuts 
an  imported.  fit)m  Badokhshan  and  Kundos.* 

Musnrooma  and  other  fungi  an  largely  used  aa  food,  eapedally 
by  the  Hindua  of  the  towna^  to  whom  th^  "apply  a  aabstitate  wt 
meat 

JfanMo,  of  at  least  two  kinds,  ia  sold  in  the  baxsaia.  One^  called 
turasi^'bH,  appean  to  exude,  in  email  round  tears,  from  the  eamel- 
thom,  and  auo  from  the  dwarf  tamaiiak;  the  other,  sir-huikt^  k 
Luve  sraina  and  irregular  mnneee,  or  oakea,  with  bite  of  twig  im- 
beddeo,  is  obtained  trom  a  tree  which  the  natives  call  jia4  cM 
(black  wood),  thought  by  Bellew  to  be  a  Fraxinus  or  Onuu, 

Agsioxtltubk — ^In  most  parts  of  the  country  there  are 
two  harvests,  as  generally  in  India.  One  of  these^  called 
by  the  Afghans  bahdrak,  or  the  spring  crop,  is  sown  in  the 
end  of  autumn,  and  "reaped  in  sammer.  It  oonsiBts  of 
wheat,  barley,  and  a  variety  of  lentils.  The  other,  called 
pdisah  OT  ttrmdi,  the  autumnal,  is  sown  in  the  end  of 
spring,  and  reaped  in  autumn.  It  consists  of  rice,  vazieties 
of  mOiet  and  sorghum,  of  maise,  Pkaseolut  Mungo,  tobacco^ 
beet^  turnips,  &c.  The  loftier  regions  have  but  one  har- 
yest 

Wheat  is  the  staple  food  over  the  greater  part  of  the 
country.  Bice  is  largely  distributed,  but  is  most  abundant 
in  Swat  (independent^,  and  best  in  Peshawar  ^British).  It 
is  also  the  chief  crop  in  Kurram.  In  much  of  the  eastern 
mountainous  country  hdjra  (ffolcus  tpieatut)  is  the  chief 
grain.  Most  English  and  Indian  garden-stu£b  are  culti- 
vated; turnips  in  some  places  very  largely,  as  cattle  food. 

The  growui  of  melons,  water-melons,  wid  other  cacmbi- 
taceous  plants  is  reckoned  very  important,  espedallj  near 
towns ;  and  this  crop  counts  for  a  oistinoiliarv'eBt 

Sugarcane  is  grown  only  in  the  rich  plains;  and  thoui^ 
cotton  is  grown  in  the  warmer  tracts^  most  of  the  cotton 
doth  is  imported. 

Madder  is  an  important  item  of  the  spring  crop  in 
Qhazni  and  Kandahar  districts,  and  generally  over  tiie 
west,  and  supplies  the  Indian  demand.  It  is  said  to  be 
TQry  profitable^  though  it  takes  three  years  to  matorai 
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Saf&on  is  grown  and  exported.  The  castor-oil  plant  is 
eyeiTwhere  common,  and  fnmifihos  most  of  the  ou  of  the 
ooontiy.  Tobacco  is  grown  Terj  generally ;  that  of  Kan- 
dahar has  mnch  repute,  and  is  exported  to  India  and 
Bokhara.     Two  crops  of  leayes  are  taken. 

Lnceme  and  a  trefoil  called  shaftal  form  impor'ant 
fodder  crops  in  the  western  parts  of  the  country,  and, 
when  irrigated,  are  said  to  ailord  ten  or  eleven  cuttings  in 
ths  season.  The  komal  {Prangoa  pafnUarta)  is  abundeuat  in 
the  hill  country  of  Ghazni,  and  is  said  to  extend  through 
the  Hazara  country  to  Herat  It  is  stored  for  winter 
086,  and  forma  an  excellent  fodder.  Othera  are  derived 
from  the  ffoleus  iorffhum,  and  from  two  kinds  of  panick. 
It  is  common  to  cut  down  the  green  wheat  and  barley 
before  the  ear  forms,  for  fodder,  and  the  repetition  of  this, 
with  barley  at  least,  is  said  not  to  ix^ure  Hie  grain  crop. 
Bellow  gives  the  following  statement  of  the  manner  in  which 
the  Boil  is  sometimes  worked  in  the  Kandahar  district : — 
Barlej  is  sown  in  November ;  in  March  and  April  it  is 
twice  cat  for  fodder;  in  June  the  grain  is  reaped,  the 
gronnd  h  ploughed  and  manured,  and  sown  with  tobacco, 
which  yields  ^two  cuttings.  The  ground  is  then  prepared 
for  carrots  and  turnips,  which  are  gathered  in  Kovember 
or  December. 

Of  great  moment  are  the  fruit  crops.  All  European 
freits  are  produced  profusely,  in  many  varieties,  and  of 
^[cellent  quality.  Fresh  or  preserved,  they  form  a  prin- 
cipal food  of  a  large  class  of  the  people,  and  the  dry  fruit 
JB  hugely  exported.  In  the  valleys  of  Kabul,  mulberries 
an  dned,  and  packed  in  skins  for  winter  use.  Tlus  mul- 
hciry  cake  la  often  reduced  to  flour,  and  used  as  such, 
rotming  in  some  valleys  the  main  food  of  the  people. 

Grapes  are  grown  very  extensively,  and  the  varieties 
are  Tery  numerous.  The  vines  are  sometimes  trained  on 
trdHses,  but  most  frequently  over  ridges  of  earth  8  or  10 
feet  high.  The  principal  part  of  the  garden  lands  in  vil- 
lages round  Kandahar  is  vineyard!,  and  the  produce  must 
bQenormoua 

Open  canals  are  usual  in  the  Kabul  valley,  and  in 
eastern  Afghanistan  generaDy;  but  over  all  the  western 
parts  cf  the  countiy  much  use  is  made  of  the  ibdres,  which 
is  a  subterranean  aqueduct  uniting  the  waters  of  several 
springs,  and  conducting  their  combined  volume  to  the 
niface  at  a  lower  level  Elphinstone  had  heard  of  such 
ooDduits  36  miles  in  lengtL 

Ahdcal  Kikodok. — As  regards  vertebrate  soology, 
Afghanistan  lies  on  the  frontier  of  three  regions,  viz.,  the 
^wufurn,  the  JSthiopian  (to  which  region  BUuchestan 
Beems  to  belong),  and  the  Indo-Jialayan,  Hence  it  natu- 
nlly  partakes  somewhat  of  the  forma  of  each,  but  is  in 
the  main  Suratian. 

Haxxalb.— Honkeys  are  stated  by  Mr  Bellew  to  exist  in  Ynsuf- 
tai,  and  perhaps  extend  to  some  other  districts  north  of  the  ILabol 
ri?«r;  bat  no  spedos  has  been  named. 

fiiUda.—F.  eaiut,  F.  cham  (both  Koraaiaa);  F.  caracal  (Enr., 
Isd.,  Ethiopi),  about  Kandahar;  a  amall  leopard,  stated  to  be 
fooad  ahnost  all  oTer  the  country,  porhaps  rather  the  cheeta  {F. 
jviatut,  Ind.  and  Eth.) ;  F,  petrdus^  the  common  leopard  (Eth. 
ud  Ind.)  The  tiger  is  said  to  eziBt  in  the  north-eastern  hill 
ooontty,  whidh  is  qnasi-Indian. 

GMtute.— The  jackal  ((7.  awrtust  Eoraa.,  Ind.,  Eth.)  abounds  on 
th«  Helmand  and  Argand-ab,  and  probably  eUewhereu  Wolves  {0. 
BengdUnau)  are  formidable  in  the  vilder  tracti,  and  assemble  in 
trooM  on  tile  snow,  destroying  cattle,  and  somotimes  attacking 
sing^  horsemen.  The  hyaena  {H.  striata,  Africa  to  India)  is  com- 
mon. These  do  not  hunt  in  packs,  but  will  sometimes  singly 
sttsek  a  bullock :  they  and  the  wolves  make  haroc  among  sheep. 
A  fsTonrito  feat  of  the  boldest  of  the  ^oung  men  of  southern 
A^hsnistan  is  to  enter  the  hyeena's  don,  single-handed,  muffle  and 
tie  him.  There  are  wild  dogs,  according  to  Elphinstone  and 
ConojW.  The  small  Indian  fox  {Vulpes  BengcUentu)  is  found; 
slao  K  pne$een»t  common  to  India  and  Persia,  the  skin  of  which 
b  much  used  as  a  fur. 

Muddidok'^gtdm  of  Unn^oose  {Htrpettea),  spcdes  of  otter, 


MuaUla  tmninea,  and  two  ferrets,  ens  of  them  with  iortoise-ahell 
marks,  tamed  by  the  Afghans  to  keep  down  vermin ;  a  marten  (JT. 
Jlaviffuki,  Indian).  ' 

Bears  are  two :  a  black  one,  probably  Uraut  iorqvahu;  and  one 
of  a  dirty  yellow,  Xh  Itabellinua,  both  Himalyan  species. 

MmnmmU.^Oapra  agagrui  and  0,  megae$ro§:  a  wild  sheep 
{Ovif  cydtetrot  or  Fignei) ;  OaaeUa  tuhffuUuro$a — these  an  often 
netted  in  batches  when  the^  descend  to  drink  at  a  stream;  O. 
doreatf  perhaps;  Cervtu  Irallichiit  the  Indian  baresingha,  sad 
probably  sqpte  other  Indian  doM*,  in  the  north-eastern  mountdns. 

The  wild  hog  {Stu  scro/a)  is  found  on  tfa)i  Lower  Helmand.  The 
wild  ass,  Oorkhar  of  Persia  {Ep»ua  onagnrS,  is  frequent  on  the  sandy 
tracts  in  the  south-west  Neither  elephsnt  nor  rhinoceros  now 
exists  within  many  hundred  miles  of  Afghanistan ;  but  there  is 
ample  evidenoe  that  the  latter  wss  hunted  in  the  Peshawar  plain 
down  to  the  middle  ot  tiie  16th  century. 

TalpidA—Ji  mole,  probably  T.  EuropoBa;  Sorex  Indiattj 
Srinuueut  eoUarit  (Indian),  and  Br,  awriius  (Eurasian^. 

Bats,  believed  to  be  PhyllorKinuB  eineraoeus  (Pan jab  spedes)^ 
SootophUvM  Bella  (W.  India),  Fe^  aurittu  and  F,  bzrha§UUut, 
both  found  from  England  to  India. 

JtocUntia^—A  somrrel  {Seiurut  Syriaeuaf^ ;  Jfiw  Indieua  and  ML 
Oerbelliniut;  a  gerooa  (ZHjpus  ieJwa  f) ;  Aladaaa  Badriana;  OerbiU 
lus  Indicw,  undG.  tfryUrtniw  (Persian  and  Indian) ;  Laffumy  N«pal» 
tntUj  a  oentral  Asian  species.     A  hare,  probably  L.  rvjieaadatua. 

BiEDS. — The  largest  list  of  Afghan  birds  that  we  know  of  is  givea 
by  Captain  Button  m  the  /.  As,  Soe,  Bengal^  voL  xvL  p.  77ff,  seqq.f 
but  it  is  confessedly  far  from  complete.  Of  124  species  in  that  list, 
96  are  pronounced  to  be  Eurasian,  17  Indian,  10  both  Eunsian  and 
Indian,  1  {Turtur  risoriut)  Eur.,  Ind., 'and  Eth.;  and  1  only, 
Cktirvodaetta  {Bucaneiei)  erauiroatrU,  peculiar  to  the  country. 
Afghanistan  appears  to  be,  during  the  needing  season,  the  retreat 
of  a  variety  ra  Indian  and  some  African  (desert)  forms^  nhilst  in 
winter  tiie  anifawM  becomes  overwhelmingly  Eurasian. 

RsPTiLES. — The  following  partioolars  are  from  Oray:~Lixard»— 
PttUidopw  graeUia  (Eur.),  ArgyrophU  ffor^/Uldii,  SaXca  Hor^fUldiit 
CalU$$  Maria,  C,  vtrtieolar,  O.  minor,  C.  Emma,  Pkrynoeephalua 
TicMH—tJl  Indian  forms.  A  tortoise  (T.  Hor^Uii)  appears  to  be 
peculiar  to  Kabul.  There  are  apparently  no  sdamandcos  or  tailed 
Amphibia.  The  frogs  are  partly  Eurasian,  partly  Indian.  And  tho 
same  may  be  said  of  the  fish;  bat  they  are  as  yet  most  imperfsctly 
known. 

DoiosTic  AmMAiA — The  camel  is  of  a  more  robust 
and  compact  breed  than  the  tall  beast  used  in  India,  and 
is  more  carefully  tended.  The  two-humped  Bactrian  carnal 
is  sometimes  seen,  but  is  not  a  native. 

Horses  form  a  staple  export  to  India.  The  best  of  these^ 
however,  are  brought  from  Maimana  and  other  places  on 
the  Khorasan  and  Turkman  frontier.  The  indigenoua 
horse  is  the  pdM,  a  stout,  heavy-shouldered  animal,  of 
about  14  hands  high,  used  chiefly  for  burden,  but  also  for 
riding.  It  gets  over  incredible  distances  at  an  ambling 
shuffle;  but  is  unfit  for  fast  work,  and  cannot  stand  ezooa- 
sive  heieil  The  breed  of  horses  was  improving  much  under 
the  Amir  Dost  Mahommed,  who  took  much  interest  in  it 
Generally,  colts  are  sold  and  worked  too  young. 

The  cows  of  Kandahar  and  Seistan  give  veiy  large  quan* 
titles  of  -nxWlr^  They  seem  to  be  of  the  humped  variety,  but 
with  the  hump  evanescent  Dairy  produce  is  important 
in  Afghan  diet,  especially  the  pressed  and  dried  curd 
called  kriU  (an  article  and  name  perhaps  introduced  by  the 
Mongols). 

There  are  two  varieties  of  sheep,  both  having  the  fat  tail 
One  bean  a  white  fleece,  the  other  a  russet  or  black  ona 
Much  of  the  white  wool  is  exported  to  Persia,  and  now 
largely  to  Europe  by  Bombay.  Flocks  of  sheep  are  the 
main  wealth  of  the  nomad  population,  and  mutton  is  the 
chief  animal  food  of  the  nation.  In  autumn  large  numbeta 
are  slaughtered,  their  carcases. cut  up,  rubbed  with  salt, 
and  dried  in  the  sun.  The  same  is  done  with  beef  and 
camel's  flesL 

The  goats,  generally  black  or  parti-coloured,  seem  to  be 
a  degenerate  variety  of  the  shnwl-goat 

The  climate  is  found  to  be  favourable  to  dog-breeding^ 
Pointers  are  bred  in  the  Kohistan  of  Kabul  and  above 
Jalalabad  —  large,  heavy,  slow-hunting,  but  fine-nosed 
and  staunch;  very  like  the  old  douUe-nosed  JSpanish 
pointer.    There  are  greyhounds  also,  but  inferior  in  speed 
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to  second-rate  English  dogs.  The  kha$uU  is  another 
apoiting  dog,  meet  oseful,  bat  of  complez  breed.  He  la 
often  naed  for  tuning  np  quail  and  partridge  to  the 
hawk. 

Ihdustbial  Pbodvotb. — These  are  not  Important  Silk 
is  produced  in  Kabul,  Jalalabad,  Kandahar,  and  Herat^  and 
chififly  consmned  in  domestic  manufactores,  thoa|^  the 
best  qualities  are  carried  to  the  Pai\jab  and  Bombay. 

Excellent  carpets^-aoft,  briUiant,  and  durable  in  oolonr^^ 
are  made  at  Herat  They  are  usually  sold  in  India  as 
Fenian.  Excellent  felts  and  a  Tariety  of  woren  goods 
are  made  from  the  wool  of  the  sheep,  goat^  and  Bao- 
trian  cameL  A  manufacture,  of  which  ihere  ia  now  a  con- 
siderable export  to  the  Pai^jab  for  the  winter  dothing  of 
our  irregular  troope,  besides  a  laige  domestic  use,  ia  that 
of  the  potiln,  or  sheepskin  poUase.  The  long  wool  remains 
on,  and  the  skin  is  tanned  yellow,  with  adznirable  softness 
and  suppleness.  Pomegranate  rind  is  a  chief  material  in 
the  preparation. 

llosaries  are  extensirely  made  at  Kandahar  from  a  soft 
crystalliaed  silicate  of  magnesia  (chrysolite).  The  best  are 
of  a  semi-transparent  straw  colour,  like  amber.  They  are 
largely  exported,  eepedally  to  Mecca. 

T&AD& — PracticaUy,  there  are  no  nayigable  rirers  in 
Afghanistan,  nor  does  there  exist  any  wheeled  carriage. 
Hence  goods  are  carried  on  beasts  of  burden,  chiefly  camels, 
along  loads  which  often  lie  through  doee  and  craggy 
defiles,  and  narrow  stony  valleys  among  bare  mountains, 
or  orer  waste  plains^  Though  from  time  immemorial  the 
larger  part  of  the  products  of  India  destined  for  western 
Asia  and  Europe  has  been  exported  by  sea,  yet  at  one  time 
TaluaUe  caravans  of  these  products,  with  the  same  destina- 
tion, used  to  traverse  these  rugged  Afghan  roads. 

Ilie  great  trade  routes  are  the  following : — 

;    1.  From  Peraia  by  Mesh'hed  to  Herat 
S.  From  Bokhan  by  Henr  to  Herat 

5.  From  tfao  Mune  quarter  by  Kanhi,  Balkh,  and  Khnlm,  to 
KaboL 

i.  From  the  Pa^jab  by  Pediawar  and  the  Tataia  or  Abkhaaab 
Passes  to  KaboL 

6.  From  the  Pai^jab  br  the  ObawalAri  Pan  towards  GhamL 
6.  From  Sind  by  the  Bolan  Pua  to  Kandahar. 

Then  is  also  a  route  from  eastern  TnrkiBtan  hr  Chitral  to  Jala- 
labad, or  to  Peehawar  "by  Dir;  bat  it  is  doubtftil  how  iar  thero  i> 
any  present  trai&o  by  it 

Towards  Sind  the  chief  exports  from  or  through 
Afghanistan  are  wool,  horses,  silk,  fruit,  madder,  and  assa^ 
foBtida.  The  staple  of  local  production  exported  from 
Kandahar  is  dried  fruit  The  horse  trade  in  this  direction 
18  chiefly  carried  on  by  the  Syads  of  Pishin,  Kakars,  Bakh- 
tiyaris,  and  Biluchia.  The  Syada  also  do,  or  did,  dabble 
largely  in  slave-dealing.  The  Hazaras  furnished  the  largest 
part  of  the  victims. 

Bumes's  early  anticipation  of  a  large  traffic  in  wool  from 
the  regions  west  of  the  Indus  has  been  amply  verified,  for 
the  trade  has  for  many  years  been  of  growing  importance; 
and  in  1871-72  2,000,000  lb  were  shipped  from  Karachi 
The  importation  to  Sind  is  chiefly  in  the  hands  of  Shikai^ 
pdr  merchants.  Indeed,  nearly  all  the  trade  from  southern 
Afghanistan,  is  managed  by  Hindus.  That  between  Meshlied, 
Herat,  and  Kandahar  is  carried  on  by  Persians,  who  bring 
down  silk,  arms,  turquoises,  horses,  carpets,  S^,  and  take 
back  wool,  skins,  and  woollen  fabrics. 

The  chief  imports  by  Peshawar  from  India  into  Afghanis- 
tan are  cotton,  woollen,  and  silk  goods;  from  England, 
coarse  country  doths,  sugar  and  in^go,  Benares  brocades, 
gold  thread  and  lace,  scarves,  leather,  groceries,  and  drugs. 
The  exports  are  raw  silk  and  silk  fabrics  of  Bokhara,  gold 
and  silver  wire  (Russian),  horses,  almonds  and  raiiins,  and 
fruits  generally,  furs  (induding  dressed  fox  skinf  ymd 
sheep  skins),  and  bullion. 


in  1862 


£120.648  £a7MM 

164.000  S94.000 

18,892  60,762 


£808,535 


£621,918 


The  trade  with  India  waa  thua 
XspoititolBdIa. 

By  Psdiaww £156,618 

By  Ghawaltfi  Past 180,000 

By  Bokn  Psh. 81,870 

£818,888 

But  thia  omita  some  passes,  and  the  Bolan  exporta  do  not  in- 
dude  the  large  item  of  wool  which  enters  Sind  further  south. 

A  relic  of  the  old  times  of  Asiatic  trade  haa  oomo  down 
to  our  day  in  the  habits  of  the  dass  of  LnhAni  Afghan 
traders,  commonly  called,  Fovindak»,  who  spend  their  lives 
in  carrying  on  traffic  between  India,  Khorasan,  and  Bok- 
hara, by  means  of  their  strings  of  camels  and  ponies, 
banded  in  large  armed  caravans,  in  order  to  reatiict  thoee 
recurring  exactions  that  would  render  trade  impossible. 
Bullying,  fighting,  evading,  or  bribing,  they  battle  their  way 
twice  a  year  between  Bokhara  and  the  Indus,  llieir  sum- 
mer pastures  are  in  the  highlands  of  Qhaxni  and  Kala't-i- 
Qhiljsai  In  the  autumn  they  descend  the  Sulimani  passes. 
At  the  Indus,  in  these  days,  they  have  to  deposit  all 
weapons ;  but  once  across  that,  they  are  in  security.  They 
leave  their  famiUee  and  their  camels  in  the  Pai^jab  plains, 
and  take  their  goods  by  rail  to  all  the  Qangetic  dtiee,  or 
by  boat  and  steamer  to  Karachi  and  Bombay.  Even  in 
Asam  or  in  distant  Rangoon  the  Povindah  is  'to  be  seen, 
pre-eminent  by  stature  and  by  lofty  air,  not  leas  than  by 
rough  locks  and  filthy  dothes.  In  March  they  rejoin 
their  families,  and  move  up  again  to  the  Ohilxai  highlands, 
sending  on  caravans  anew  to  Kabul,  Bokhars,  Kandahar, 
and  Herat,  the  whole  ^returning  in  time  to  accompany  the 
tribe  down  the  passes  in  the  autumn.  The  Povindah  trade 
by  all  the  passes  is  now  estimated  to  reach  £1,600,000  in 
value  annually. 

IirHABiTurra  or  AroHANiSTAir. — Theee  may  first  bo 
divided  into  Afghan  and  non- Afghan,  of  whom  the  Afghan 
people  are  predominant  in  numbers,  power,  and  character. 

The  Afghans  themsdves  do  not  recognise  as  entitled  to 
that  name  all  to  whom  we  give  it  According  to  Bellew 
they  exdude  certain  large  tribes,  who  seem,  nevertheless, 
to  be  essentially  of  the  same  stock,  speaking  the  same 
language,  obeerving  the  same  customs,  and  poesosaing  the 
same  moral  and  physical  'characteristica  Those  are  recog- 
nised as  Fathdnt,  but  not  as  A/ghant,  and  are  all  locat^ 
in  the  vicinity  of  the  Sulimani  mountains  and  their  off- 
shoots towards  the  east  We  do  not  attempt  to  name 
them,  because  the  information  on  the  subject  seems  con- 
tradictory. There  are  tribes  of  somewhat  similar  character 
elsewhere,  such  as  the  Wardaks,  to  the  south  of  Kabul; 
and  there  are  again  some  tribes,  in  contact  with  theee  and 
with  Afghan  tribes,  who  speak  the  Afghan  language,  and 
have  many  Afghan  customs,  but  are  different  in  aspect, 
and  seem  not  to  be  regarded  ss  Pathan  at  alL  Such  are 
the  Tdris  and  Jl^'is  of  Kurram. 

Of  the  Afghans  proper  there  are  about  a  dosen  great 
dans,  with  numerous  subdivisions^  Of  the  great  dans 
the  following  are  the  most  important: — 

The  Dwrdnit^  originally  called  Abdalis,  received  the 
former  name  from  a  famous  clansman,  Ahmed  Shah.  Their 
country  may  be  regarded  as  the  whole  of  the  south  and 
south-west  of  the  Afghan  plateau. 

The  GkUtaia  are  ^e  strongest  of  the  Afghan  dans,  and 
perhaps  the  bravest  They  were  supreme  in  Afghanistan 
in  the  beginning  of  last  century,  and  for  a  time  possessed 
the  throne  of  Ispahaa  They  occupy  the  high  plateau 
north  of  Kandahar,  and  extend,  roughly  speaking;  east- 
ward to  the  Sulimani  mountains,  and  north  to  the  Kabul 
river  (thougb  in  places  passing  these  limits),  and  thej 
extend  down  the  Kabul  river  to  Jalalabad.   On  the  British 
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ixLTBsion  the  Glukais  shoved  a  rooted  hoitility  to  the 
foreigner,  end  great  fidelity  to  Doet  Mahommed,  thongh 
of  a  riyal  dan.  It  is  remarkable  that  the  old  Arab  geo- 
graphers of  the  10th  and  11th  centuries  place  in  the 
Qhilxai  country  a  people  called  KhilijUy  whom  they  call  a 
tribe  of  j?Mb,  to  which  belonged  a  famous  fsjnily  of 
DeUi  kinga  The  probability  of  the  identity  of  KhiUjis 
and  Ohibais  is  obvious,  and  the  question  touches  others 
r^arding  the  origin  of  the  Afghans,  but  it  does  not  seem 
to  hsYe  been  gone  into. 

Tlie  Trng^faaU  occupy  an  extensiTe  tract  of  hiUs  and 
TaUeys  north  of  Peshawar,  including  part  of  the  Peshawar 
plain.  Except  those  within  our  Peshawar  district,  they 
are  independent;  they  are  noted  even  amoi\g  Afghans  for 
their  turbulence. 

The  Kakart,  still  retaining  in  great  measure  their  inde- 
pendence, occupy  a  wide  extent  of  elevated  country  in 
the  south-east  of  Afghanistan,  among  the  spurs  of  the 
Toba  and  Sulimani  mountains,  bordering  on  the  Biluch 
tribes.    But  the  region  is  still  very  imperfectly  known. 

Of  the  non- Afghan  population  associated  with  the  Af- 
ghans, the  Tajiks  come  first  in  importance  and  numbera 
They  ^  intermingled  with  the  Afghans  over  the  country, 
thongh  their  chief  localities  are  in  the  west  They  are 
regarded  as  descendants  of  the  original  occupants  of  that 
part  of  the  country,  of  the  old  Iranian  race;  they  call 
themselves  Parsiw^,  and  speak  a  dialect  <^  Persian. 
Thej  are  a  fine  athletic  people,  generally  fair  in  com- 
plexion, and  assimilate  in  aspect  in  dress,  and  much  in 
Duuiners  to  the  Afghans.  But  they  are  never  nomadia 
Thev  are  mostly  agriculturists,  whilst  those  in  towns  follow 
medianical  trades  and  the  like,  a  thing  which  the  Afghan 
De?er  does.  They  are  generally  devoid  of  the  turbulence 
of  the  Afghans,  whom  they  are  content  to  regard  as  masters 
or  superiors,  and  lead  a  frugal,  industrious  life,  without 
aspiring  to  a  share  in  the  government  of  the  country. 
Many,  however,  become  soldiers  in  the  Amir's  army,  and 
many  enlist  in  our  local  Panjab  regiments.  They  are  zealous 
Sonnia  The  Tsgiks  of  the  Daman-i-Koh  of  Kabul  are 
said  to  be  exceptional  in  turbulent  and  vindictive  character. 
The  KizUbdshu  may  be  regarded  as  modem  Persians, 
hat  more  strictly  they  are  Persianisod  Turks,  like  the 
present  royal  race  and  predominant  class  in  Persia.  They 
speak  pure  Persian.  Their  immigration  dates  only  from 
the  time  of  Nadir  Shah  n737>  They  are  chiefly  to  be 
found  in  towns  as  merchants,  physicians,  scribes,  petty 
traders,  dEa,  and  are  justly  looked  on  as  the  more  educated 
and  superior  class  of  the  population.  At  Kabul  they  con- 
stitute the  bulk  of  the  Amir's  cavalry  and  artillery.  Many 
serve  in  our  Indian  regiments  of  irregular  cavalry,  and 
bear  a  character  for  smartness  and  intelligence,  as  well  as 
good  riding.  They  are  Shtahs,  and  heretics  in  Afghan  eyes. 
It  is  to  the  industry  of  the  Parsiwans  and  Kizilbashes 
that  the  country  is  indebted  for  whatever  wealth  it  pos- 
sesses, but  few  of  them  ever  attain  a  position  which  is  not 
in  some  degree  subservient  to  the  Afghan. 

The  Ha^droB  have  their  stronghold  and  proper  home 
m  the  wild  mountainous  country  on  the  north-west  of 
Afghanistan  prober,  including  those  western  extensions  of 
Hindu  Kush,  to  which  modem  geographers  have  often 
sppfied  the  ancient  name  of  Faropamisvs.  In  these  their 
lubitations  range  generally  from  a  height  of  5000  feet  to 
10,000  feet  above  the  sea. 

The  Hazaras  generally  have  features  of  Mongol  type, 
often  to  a  degree  that  we  might  call  exaggerated,  and 
there  can  be  no  doubt  that  they  are  mainly  descended 
from  fragments  of  Mongol  tribes  who  came  from  the  east 
irith  the  amies  of  Chinghix  Khan  and  his  family,  though 
other  races  may  be  represented  among  the  tribes  called 
llanraa    The  Haxeras  generally  are  said  by  Major  Leech 


to  be  called  Magkah  by  the  Ohilnis;  and  one  tribe^  still 
bearing  the  spedfio  name  of  Mongol,  and  speaking  a* 
Mong^  dialect,  is  found  near  the  head  waters  of  the 
Murghab,  and  also  further  south  on  the  skirts  of  the  Qhur 
mountains.  But  it  is  remarkable  that  the  Hasaras  generally 
speak  a  purely  Persian  dialect  The  Mongols  of  the  host 
of  Chinghis  were  divided  into  tomafu  (ten  thoosands)  and 
haaarat  (thousands),  and  it  is  probably  in  this  use  of  the 
word  that  the  origin  of  its  present  application  ib  to  be 
sought  The  oldest  occurrence  of  this  application  that  M. 
de  Khanikoff  has  met  with  is  in  a  rescript  of  Qhasan 
Khan  of  Persia,  regarding  the  security  of  roads  in  Khorasan, 
dated  jlh.  694  (a.d.  1294-96). 

Though  the  Hasans  pay  tribute  to  the  Afghan  diiefs, 
they  never  do  so  unless  payment  is  enforced  by  anna  The 
country  which  they  occupy  is  very  extensive,  embracing 
the  upper  valleys  of  the  Arghand-ab  and  the  Helmand, 
both  sides  of  the  main  range  of  Hindu  Kush,  nearly  as  far 
east  as  the  longitude  of  Andar&b,  the  hill  country  of 
Bamian,  and  that  at  the  head  waters  of  the  Bolkh  river, 
the  Murghab,  and  the  Hari-Rud;  altogether  an  area  of 
something  like  30,000  square  milea  The  Hasaras  are 
accused  of  very  loose  domestic  morals,  like  the  ancient 
MauageUgf  and  the  charge  seems  to  be  credited,  at  least 
of  certain  tribes.  They  make  good  powder,  are  good 
shots,  and,  in  spite  of  the  nature  of  their  country,  are  good 
riders,  riding  at  speed  down  very  steep  declivities.  They 
are  said  to  have  a  yodel  like  the  Swisa  They  are  often 
sold  as  slaves,  and  as  such  are  prised.  '  During  the  winter 
many  spread  over  Afghanistan,  and  even  into  the  Paigab, 
in  search  of  work.  Excepting  near  Ghazni,  where  Uiey 
hold  some  lands  and  villages,  the  position  of  the  Hazaras 
found  in  the  proper  Afghan  country  is  a  menial  one.  They 
are  Shiahs  in  religion,  with  the  exception  of  one  fine  tribe 
called  the  Zeidnat  Hazaras,  occupying  the  old  territory  of 
Badghts,  north  of  Herat  ' " 

Eimdk  is  a  term  for  a  sept  or  section  of  a  tribe.  It  has 
come  to  be  applied,  much  as  Aosam,  to  certain  nomadic 
or  semi-nomadic  tribes  west  of  the  Hazaras  of  whom  we 
have  been  speaking,  and  immediately  north  of  Herat 
These  tribes,  it  is  said,  were  originally  termed  ''  the  four 
Eimaks.**  It  is  difficult  in  the  present  state  of  information 
regarding  them,  sonietimes  contradictory,  to  discern  what  is 
the  broad  distinction  between  the  Kimaks  and  the  Hazaras^ 
unless  it  be  that  the  Eimaks  are  predominantly  of  Iranian  or 
quasi-Iranian  blood,  the  Hazaras  Turanian.  The  Eimaks 
are  also  Suimia     Part  of  them  are  subject  to  Persia. 

Hindkit, — This  is  the  name  given  to  people  of  Hindu 
descent  scattered  over  Afghanistan.  They  are  said  to  be 
of  the  Ktkatri  or  military  caste.  They  are  occupied  in 
trade ;  they  are  found  in  most  of  the  large  villages,  and  in 
the  towns  form  an  important  part  of  the  population,  doing 
all  the  banking  business  of  Uie  country,  and  holding  its 
chief  trade  in  Uieir  handa  They  pay  a  high  poll-tax,  and 
are  denied  many  privileges,  but  thrive  notwithstanding. 
The  JaU  of  Afghanistan  doubtless  belong  to  the  same 
vast  race  as  the  Jats  and  J&ts  who  form  so  large  a  part  of 
the  population  of  the  territories  now  governed  from  Lahoie 
and  Karachi,  and  whose  origin  is  so  obscure.  They  are  a 
fine  athletic,  dark,  handsome  race,  considerable  in  numbers, 
but  poor,  and  usually  gaining  a  livelihood  as  farm-ser- 
vants, barbers,  sweepers,  musicians,  ko, 

BilHekit. — Many  of  Uiese  squat  among  the  abandoned 
tracts  on  the  bwer  Helmand;  a  fierce  and  savage  people, 
professing  Islam,  but  not  observing  its  precepts,  and  hold- 
ing the  grossest  superstitions;  vendtUa  their  most  stringent 
law;  insensible  to  privation,  and  singularly  tolerant  of 
heat ;  camel-like  in  capacity  to  do  without  dnnk;  superior 
to  the  Afghans  in  daring  and  address,  which  are  diq^yed 
in  robber  raids  carried  into  the  very  heart  of  Persia. 
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^ere  remain  a  yarioty  of  tribes  in  the  hill  country 
north  of  the  Kabul  river,  speaking  various  languages, 
seemingly  of  Prakritie  character,  and  known  as  Kohistanis, 
Laghmams,  Fashais,  &c;  apparently  converted  remnants 
of  the  aboriginal  tribes  of  the  Klabnl  basin,  and  more  or 
less  kindred  to  the  still  unconverted  tribes  of  Kafiristan,  to 
the  Chitral  people,  and  perhaps  to  the  Dard  tribes  who  lie 
to  the  north  of  the  Afghan  country  on  the  Indus. 

An  able  officer  of  the  staff  in  India  (CoL  Macgregor)  has 
lately  made  a  diligent  attempt  .to  estimate*  the  population 
of  Afghanistan,  which  he  brin^  to  4,901,000  souk.  This 
includes  the  estimated  populatiou  of  Afghan  Turkestan,  the 
people  of  Chitral,  the  Kafirs,  and  the  independent  Yusuf  zais. 
We  shall  deduct  the  three  first : — 

4,901,000 

Afghan  TnrkesUn 642,000 

Clutralis  ond  Kafin    160,000 

702,000 

4,109,000 
which  may  be  thus  roughly  divided — 

Eiinaks  and  Hazaras 400,000 

Tajika 500.000 

KuUbaahes 160,000 

Uindkia  and  Jats 600,0^0 

Kohiatania,  kc 200,000 

Afghnna  and  Pathana,  indading  400,000  in- )  o  «ro  aaa 

dependent  Ynsufzaia,  kc }  2.8^9,000 

Total; 4,109,000 

The  Afghans,  in  government  and  general  manners,  have 
a  likeness  to  other  Mahommedan  nations;  but  they  have 
also  many  peculiarities. 

Besides  their  division  into  dans  and  tribes,  the  whole 
Afghan  people  may  be  divided  into  dwellers  in  tents  and 
dwellers  in  houses;  and  this  division  is  apparently  not 
coinciAent  with  tribal  divisions,  for  of  several  of  the  great 
clans,  at  least  a  part  is  nomad  and  a  part  settled.  Such, 
e.g.,  is* the  case  with  the  Durrani  and  with  the  GhilzaL 

Komad  Afghans  exist  in  the  Kabul  basin,  but  their 
proper  field  is  that  part  of  their  territory  which  the  Afghans 
include  in  Khorasan,  with  its  wide  plains.  These  people 
subsist  on  the  prodace  of  their  flocks,  and  rarely  cultivate. 
They  may,  iMrhaps,  pay  something  to  the  Kabul  govern- 
ment through  their  chief,  and  they  contribute  soldiers  to 
the  regular  army,  besides  forming  the  bulk  of  the  militia; 
but  they  have  little  relation  to  the  government,  and  seldom 
enter  towns  unless  to  sell  their  produce.  They  are  imder 
some  indefinite  dontrol  by  their  chiefs,  to  whom  serious 
disputes  are  referred.  Petty  matters  are  settled  by  the 
"greybeards"  of  the  corimunity,  guided  by  the  Afghan 
traditional  code.  Many  of  the  nomad  tribes  are  professed 
and  incorrigible  thieves.  Among  certain  tribes  the  cere- 
mony of  naming  a  male  child  is  accompanied  by  the  sym- 
bolical act  of  passing  him  through  a  hole  made  in  the  wall 
of  a  house,  whilst  a  volley  of  musketry  is  fired  overhead.^ 

The  settled  Afghans  form  the  village  communities,  and 
in  part  the  population  of  the  few  towns.  Their  chief 
occupation  is  with  the  soil  They  form  the  core  of  the 
nation  and  the  main  part  of  the  army.  Kearly  all  own 
the  land  on  which  they  live,  and  which  they  cultivate  with 
their  own  hands  or  by  hired  labour.  Boundly  speaking, 
agriculture  and  soldiering  are  their  sole  occupations.  No 
Afghan  will  pursue  a  handicraft  or  keep  a  diop,  though, 
as  we  have  seen,  certain  pastoral  tribes  engage  hurgely  in 
travelling  trade  and  transport  of  goods. 

As  a  race,  the  Afghans  are  very  handsome  and  athletic, 
often  with  fair  complexion  and  flowing  beard,  generally 
black  or  brown,  sometimes,  though  rarely,  red;  the  features 

1  Of  one  tribe,  at  lesffe^  eC  which  thit  is  told,  ^  Affhaa  blood  la 


highly  aquiline.  The  hair  is  shaved  off  from  the  forehead 
to  the  top  of  the  head,  the  remainder  at  the  sides  being 
allowed  to  fall  in  large  curls  over  the  shoulders.  Their 
step  is  full  of  resolution;  their  bearing  proud  and  apt  to 
be  rough. 

The  women  have  handsome  features  of  Jewish  cast  (the 
last  trait  often  true  also  of  the  men);  fair  complexions, 
sometimes  rosy,  though  usually  a  pale  sallow;  hair  braided 
and  plaited  behind  in  two  long  tresses  terminating  in  silken 
tassels.  They  are  rigidly  secluded,  but  intrigue  is  frequent 
In  some  parts  of  the  country  the  engaged  lover  is  admitted 
to  visits  of  courtship,  analogous  to  old  Welsh  customs. 

The  Afghans,  inured  to  bloodshed  from  childhood,  are 
familiar  with  death,  and  are  audacious  in  attack,  but  easily 
discouraged  by  failure;  excessively  turbulent  and  unsub- 
missive to  law  or  discipline;  apparently  frank  and  affable 
in  manner,  especially  when  they  hope  to  gain  some  object, 
but  capable  of  the  grossest  brutality  when  that  hope  ceasen 
They  are  unscrupulous  in  perjury,  treacherous,  vain,  and  in- 
satiable, passionate  in  vindictiveness,  which  they  will  satisfy 
at  the  cost  of  their  own  lives  and  in  the  most  cruel  manner. 
Nowhere  is  crime  committed  on  such  trifling  grounds,  or 
with  such  general  impunity,  though  when  it  is  punished  the 
punishment  is  atrocious.  Among  themselves  the  Afghans 
are  quarrelsome,  intriguing,  and  distrustful;  estrangements 
and  affrays  are  of  constant  occurrence;  the  traveller  con- 
ceals and  misrepresents  the  time  and  direction  of  his 
journey.  The  Afghan  is  by  breed  and  nature  a  bird  of 
prey.  If  from  habit  and  tradition  he  respects  a  stranger 
within  his  threshold,  he  yet  considers  it  legitimate  to  wara 
a  neighbour  Of  the  prey  that  is  afoot^  or  even  to  overtake 
and  plunder  his  guest  after  he  has  quitted  his  rooL  The 
repression  of  crime  and  the  demand  of  taxation  ho  regards 
alike  as  tyranny.  The  Afghans  are  eternally  boasting  of 
their  lineage,  their  independence,  and  their  prowess.  They 
look  on  the  Afghans  as  the  first  of  nations,  and  each  man 
looks  on  himself  as  the  equal  of  any  Afghan,  if  not  as  the 
superior  of  all  others.  Tet  when  Uiey  hear  of  some  atro- 
cious deed  they  will  exclaim — "  An  Afghan  job  that ! "  They 
are  capable  of  enduring  great  privation,  but  when  abund- 
ance comes  their  powers  of  eating  astonish  an  EuropeaiL 
Still,  sobriety  and  hardiness  characterise  the  bulk  of  tbo 
people,  though  the  higher  classes  are  too  often  stained  with 
deep  and  degrading  debauchery. 

The  first  impression  made  hy  the  Afghans  is  favourable. 
The  European,  especially  if  he  come  from  India^  is  charmed 
by  their  apparently  frank,  open-hearted,  hos]>itable,  and 
manly  manners;  but  the  charm  is  not  of  long  duration,  and 
he  finds  that  under  this  frank  demeanour  there  is  craft  as 
inveterate,  if  not  as  accomplished,  as  in  any  Hindu. 

Such  is  the  character  of  the  Afghans  as  drawn  by  Fenier 
and  other  recent  writers,  and  undoubtedly  founded  on  their 
experience,  though  perhaps  the  dark  colour  is  laid  on  too 
universally.  The  impression  is  very  different  from  that 
left  by  the  accounts  of  Elphinstone  and  Bumes.  Tot  most 
of  the  individual  features  can  be  traced  in  Elphinstone, 
though  drawn  certainly  under  less  temptation  to  look  on 
the  darker  side,  owing  to  the  favourable  drcnmstancee  of 
his  intercourse  with  the  Afghans,  and  touched  with  a  more 
delicate  and  friendly  hand,  perhaps  lightened  by  wider 
sympathies.  Sir  H.  Edwardes,  who  had  intimate  dealings 
with  the  Afghans  for  many  years,  takes  special  ezoeptiou 
to  Elphinstone's  high  estimate  of  their  character,  and 
appeals  to  the  experience  of  every  officer  who  had  served 
in  the  country.  "  Nothing,"  he  sums  up,  "  is  finer  thaa 
their  physique,  or  worse  than  their  moralei' 

Many  thuigs  in  Afghan  character  point  to  a  nation  in 
decadence— the  frank  nuinnen  and  joyous  temper,  the 
hospitable  traditions,  the  martial  and  independent  qiirit, 
the  love  of  fiold  sports,  the  nobility  of  aspect,  suggest  • 
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tme  when  these  were  more  tlian  saperfieial  and  deceptiye 
jmfications  of  character,  and  were  not  marred  hj  grded  and 
tnaeheroiu  cnielty. 

FounoiL  iHBTTTunoHB. — ^The  political  inatitationa  of 
the  Afghans  present  tlie  mde  and  diiQointed  materials  of  a 
frMCODstitntion.  The  nation  is  theoretically  diyided  into 
four  great  stocks,  supposed  to  spring  from  four  brothers. 
Bst  these  four  diTisiona  are  practicfllhr  obsolete,  and  only 
eome  up  in  genealogie&  Each  tribe  has  split  into  aerend 
bnnches,*  and  in  the  more  nmnerous  and  scattered  tribes 
these  branches  have  separated,  and  each  has  its  own  chief. 
They  retain,  however,  the  common  name,  and  an  idea  of 
eommimity  in  blood  and  interests. 

Thd  type  of  the  Afghan  institutiona  is  perhaps  best  seen 
in  loma  of  the  independent  tribes  near  the  BritLsh  frontier. 
TlieBO  cling  moat  doeely  to  the  democratic  traditions. 
llieir  mde  state  of  sodely  is  held  together  by  a  oode  as 
rade^  which  is  acknowledged,  however,  and  nnderstood  by 
e?ei7  one^  and  enforced  hy  tiie  eommunity,  every  membor 
of  vhieh  considers  its  infringement  as  an  act  oonunitted 
gainst  his  own  privileges.  The  Maltkt  or  chiefs  are  the 
Kpreaentatives  of  the  tribe,  division,  or  family  to  which 
they  each  bebng,  but  they  possess  no  independent  power 
of  iction,  snd  before  they  can  speak  in  conncil,  they  mnst 
Ut8  eoQected  the  wishes  of  the  bodies  which  they  represent 

The  men  of  ibe  section  (hmd£)  of  a  village,  having  come 
to  %  dedsioo,  send  their  representative  to  a  eonncil  of  the 
vhole  village,  and  these  again  to  that  of  tiie  sept  (ihaU), 
and  the  appointed  ehie&  of  the  septs  finally  assemble  as 
theocmncQof  thelU^ortribeu  These  meetings,  in  all  their 
stag^  are  apt  to  be  stormy.  •  If  persoasion  and  argument 
fan  to  produce  unanimity,  no  further  steps  can  be  taken, 
raleas  one  party  be  much  the  weaker,  wh^  sometimes  the 
ttranger  side  will  forcibly  extort  assent.  When  onoe  a 
eoondl  has  decided,  implicit  compliance  is  incumbent  on 
tb  tribe  under  heavy  penalties,  and  the  malika  have  the 
power  of  enforcing  these. 

Jutioe  is  administered  in  the  towns,  more  or  less  def ect- 
iniy,  according  to  Mahommedan  law,  by  a  kid  and  muftia. 
Bat  the  unwritten  code  by  which  Afghan  communities  in 
thar  typical  state  aro/gmded,  and  the  maxims  of  which 
penetrate  the  whole  nation,  is  the  PidkiUnwcm,  or  usage 
of  the  Bithans,  a  rude  system  of  customary  law,  founded 
« principles  such  as  one  might  8ut>poee  to  have  preyailed 
before  the  institation  of  civil  government^ 

A  prominent  law  in  this  c(^e  is  that  called  Nanawataij 
«  ^'entering  in."  By  this  law  the  Fathan  is  bound  to 
giBot  any  boon  claimed  by  the*  person  who  passes  his 
thnahold  and  inTokes  its  sanctions,  even  at  the  sacrifice  of 
his  ovn  life  and  property.  So  also  the  Pathan  is  bound 
to  feed  and  shelter  any  traveller  elaiming  hospitality.  M&- 
(o/Htfioa  must  be  exacted  by  the  Pathan  for  every  ii^uiy 
(vhisnlt^  and  for  the  life  <i  a  kinsman.  If  immediate 
ojjportonity  fail,  a  man  wiU  dodge  his  foe  for  years,  with 
the  crael  purpose  ever  uppermost,  uatng  every  treacheroua 
3rtififie  to  entrap  hiuL  '  To  omit  such  obligations,  above  all 
tbe  tendeOa^  exposes  the  Fathan  to  scorn.  The  injuries  of 
one  generation  may  be  avenged  iu  the  next,  or  even  hy 
remoter  posterity.  The  relatives  of  a  murdered  man  may, 
Itovever,  before  the  tribal  council,  ^uicept  a  blood-price. 

Crimes  punished  by  the  Fathan  code  are  such  as  murder 
vithoat  cause,  refusal  to  go  to  battie,  contravention  of  the 
<l«iaion  of  a  tribal  oouncQ,  adultery. 

The  Afghan^  are  Mahommedana  of  the  Sonni  or  ortho- 
dox body,  with  the  exception  of  a  few  tribes,  perhaps  not 
truly  Paihaa,  who  are  Shiaha  They  are  much  under  the 
iBflnsoee  of  their  HuUahs,  especially  for  evil;  and  have  a 
tonger  feeling  a^psinsl  the  Bhiahheretio  than  against  the 


unbeliever;  their  aversion  to  the  Feraians  Wng  aggravated 
thereby.  But  to  those  of  another  faith  they  are  more 
tolerant  than  most  Mahoinmedans,  unless  when  creed  be- 
comes a  war-cry.  They  are  very  superstitious  in  regard  to 
charms,  omens,  astrology,  and  so  forth;  and  greatly  ad- 
dicted to  the  worship  of  local  saints,  whose  shrines  (siydrtU) 
are  found  on  every  hill-top.  The  shrine,  a  domed  tomb,  or 
mayhap  a  heap  dt  atones  within  a  wall,  sometimes  marks 
the  saint'a  grave,  but  is  often  a  cenotaph.  The  saint  may 
have  been  unknown  iu  Ufe  for  lua  virtues,  but  becomes 
after  death  an  objM  of  veneration,  for  reasons  often  hard 
to  discern.  In  the  immediate  environs  of  Qhazni  there  are 
no  lesa  than  197  of  these  ahiines. 

A  very  marked  feature  in  Afghan  character  ia  the  pas- 
sionate love  of  field  sports,  especially  hawking.  Deer- 
stalking in  the  open  plains,  the  driving  of  game  to  well- 
known  points  by  a  host  of  beaters,  and  wild-fowl  ahooting 
with  decoys,  are  others  of  their  sporta  They  are  capital 
horsemen,  and  unerring  marksmen  with  the  native  rifle 
(JetaU). 

Among  themselves  the  people  are  convivial  andhumorousr 
Festive  gatherings  are  freqnent,  where  they  come  together, 
not  to  \my  or  seU,  or  even  to  quarrel,  but  to  make  a  noise 
and  be  happy.  Tilting,  ahooting,  racing,  and  wild  music 
vary  the  amusements. 

Uiey  have  a  wild  dance  called  the  dtan,  in- which  the 
men  work  themaelvea  into  great  excitement  Among  some 
TTaVft-r  tribes  it  is  said  the  atan  is  sometimes  danced  by 
both  sexes  together. 

QoYSBNiOEMT. — Afghft^^^"  is  now,  and  has  been  be- 
fore, under  one  prince,  tni  it  is  hardly  a  monarchy  as  we 
are  used  to  understand  the  term.  It  is  rather  the  govern- 
ment of  a  dictator  for  life  over  a  military  aristocracy,  and 
within  this  a  congeries  of  small  democracies.  Elphinstone 
compares  it  with  Scotland  in  the  middle  ages;  some 
things  suggest  a  comparison  with  Poland^  in  spite  d  difTor- 
enoe  of  physical  geography;  but  iu  neither  was  there  the 
democratic  constitution  of  tiie  Afghan  %Uus,  The  sirdars 
govern  iu  their  respective  districts,  each  after  his  own 
fashion;  jealous,  ambitious,  turbulent,  the  sovereign  can 
restrain  them  only  by  their  divisiona.  There  is  no  unity 
nor  permanence;  everything  depends  on  the  pleasure  of  a 
number  of  chiefs  bound  by  no  law,  always  at  variance, 
and  always  ready  to  revolt  when  they  have  the  alightest 
interest  in  doing  so — almost  always  ready  to  plunge  into 
strife  with  a  vrild  delight  in  it  for  its  own  sake.  In  war, 
as  in  peace,  chiefa  and  soldiers  are  ready  to  pass  from  one 
service  to  another  vrithout  scruple.  It  is  a  matter  of 
speculation,  and  no  disgrace. 

The  spirit  of  Afghw  character  and  institutions  was 
tersely  expressed  by  an  old  man  to  Elphinstone,  who  had 
urged  the  advantages  of  quiet  and  security  under  a  strong 
king:  "  We  are  content  with  discord,  we  are  content  with 
alarms,  we  are  content  with  blood;  but  we  wHl  never  be 
content  with  a  master." 

BxYXNTTis. — ^The  revenues  of  Dost  Mahommed  Ehan 
were  estimated  in  1857  at  4,000,000  rupees,  or  about 
£400,000.  This  included  Afghan  Turkestan,  but  not 
Herat,  which-  he  did  not  hold.  The  Herat  revenue  was 
estimated  some  years  before  (probably  too  low)  at  £80,000, 
In  the  later  years  of  Dost  Mahommed  the  net  revenue  is 
stated  to  have  amounted  to  £710,000,  of  whidi  the  army 
cost  £430,000.^  Information  on -this  subject  is  very  im- 
perfect, and  not  always  consiBtent  There  seems  to  be  a 
tax  on  the  produce  of  the  soil,  both  iu  kind  and  in  money, 
and  a  special  tax  on  garden  ground.  A  house-tax  of 
about  5  rupees  is  paid  by  all  who  are  not  Fathans.  The 
latter  pay  a  much  lighter  tax  under  another  name;  and 
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the  Hill  juk  iMiy  tlie  separate  poD-taz  (Jazeya).  Taxes  are 
leid  on  horses,  dtc,  kept,  and  on  the  sale  of  animals  in 
the  public  market 

The  aggregate  of  taxation  is  not  great,  but  the  smallest 
exaction  seems  a  tyrannical  liolenee  to  an  Afghan.  Nor 
does  payment  guarantee  the  cultivator  from  furUier  squeez- 
ing. In  many  ports  of  the  country  collections  are  only 
made  spasmodically  by  military  force.  The  people  are  let 
ilone  for  years,  till  need  and  opportunity  arise,  when  a 
force  is  marched  in,  and  arrears  extorted. 

Customs  dues  at  Kabul  and  Kandahar  are  only  2}  per 
cent  nominally,  but  this  is  increased  a  good  detu  by 
exactions  There  is  a  considerable  tax  on  horses  ex- 
ported for  sale,  and  a  toll  on  beasts  of  burden  exporting 
merchandise,  from  6  rupees  on  a  loaded  camel  to  I  rupee 
on  a  donkey. 

MiLiTABT  FoBCX. — According  to  the  old  system  the 
Afghan  forces  were  entirely  composed  of  the  ultu,  or 
tribesmen  of  the  chiefs,  who  were  supposed  to  hold  their 
lands  on  a  condition  of  service,  but  who,  as  frequently  as 
not,  went  over  to  the  enemy  in  the  day  of  need.  As  a 
counterpoise,  the  late  Amir  Dost  Mahommed  began  to 
form  a  regular  army.  In  1858  this  contained  16  infantry 
regiments  of  (nominally)  800  men,  3  of  cavalry  of  300 
men,  and  about  80  field-pieces,  besides  a  few  heavy  guns. 
The  pay  was  bad,  and  extremely  irregular,  and  punish- 
ments were  severe.  The  men  were  fine,  but  recruited  in 
the  worst  manner,  vi&,  the  arbitrary  and  forcible  seizure 
of  able-bodied  men.  There  were  also  JetaUchi  (riflemen)/ 
irregulars,  some  in  the  Amir^s  pay,  others  levies  of  the  local 
chiefs ;  and  a  considerable  number  of  irregular  cavalry.  We 
have  failed  to  obtain  recent  data  on  this  subject 

Lanouaox  and  LiTSRATURB.^*Per8ian  is  the  vernacular 
of  a  large  part  of  the  non- Afghan  population,  and  is  fami- 
liar to  all  educated  Afghani  But  the  proper  language  of 
the  Afghans  is  PmM^  or  PttkhiH  (these  are  dialectic 
variations).  Currency  has  been  given  to  the  notion  that 
this  languiige  has  a  Semitic  character,  but  this  appears  to 
be  quite  erroneous,  and  is  entirely  rejected  by  competent 
authorities,  the  majority  of  whom  class'  Pushtu  positively 
as  an  Aryan  or  Indo-Persian  language.  The  Pushtu 
vocabulary  preserves  a  number  of  ancient  forms  and  con- 
nections with  words  that  remain  isolated  in  other  Aiyan 
languages.  Interesting  illustrations  of  this  and  other 
points  connected  with  Pushtu  will  be  found  in  a  paper  by 
Isidor  Lowenthal  in  the  J,  of  the  Am.  Soe.  of  Bengal,  vol 
xxix.  ' 

Pushtu  does  not  seem  to  be  spoken  in  Herat,  or  (roughly 
speaking)  west  of  the  Helmand. 

There  is  a  respectable  amount  of  Afghan  literature, 
rhe  oldest  work  in  Pushtu  as  yet  mentioned  is  a  history 
of  the  conquest  of  Swat  by  Shaikh  Mill,  a  chief  of  the 
fusuCzais,  and  leader  in  the  conquest  (a.d.  1413-24). 
In  1494  Kljil  Khan  became  chief  of  the  same  clan; 
during  his  rule  Buner  and  Pa^jkora  were  completely  con- 
quered, and  he  wrote  a  history  of  the  events.  But  these 
works  have  not  been  met  with.  In  the  rngn  of  Akbar, 
Bayaztd  Ans&ri,  called  Pti^i-Boshaa,  "  The  Saint  of  Light^" 
the  founder  of  an  heretical  sect,  wrote  in  Pushtu ;  as  did 
his  chief  antagonist,  a  famous  Afghan  saint  called  Akhnnd 
Darweza. 

The  literature  is  richest  in.  poetry.  Abdarrahm&n  (1 7th 
century)  is  the  best  known'  poet  Another  very  popular 
poet  is  khushU  Khan,  the  warlike  chief  of  the  Khattuks 
in  th^  time  of  Aurangzib.  Many  other  members  of  his 
family  were  poets 'alsa  Ahmed  Shah,  the  founder  cf  the 
monfl^y,  lu^ewise  wrote  poetry.     Ballads  are  numerous. 

HiBTOBT. — ^The  Afghan  chroniders  call  their  people 
.  BaM-lMraUiknSb.  for  Children  of  Israel),  and  daim  descent 
«(iom  King  Saul  (whom  they  call  by  the  Mahommedan  oor- 


mption  Tdlut)  through  ft  son  whom  they  ascribe  to  him, 
called  Jeremiah,  who  again  had  a  sou  called  AfghAna^ 
The  numerous  stock  of  Afghana  were  removed  by  Nebu- 
chadnezzar, and  found  their  way  to  the  mountains  of  Ghnr 
and  Feroza  (east  and  north  of  Herat).  Only  nine  yean 
after  Mahommed's  announcement  of  his  mission  they  heard 
of  the  new  prophet,  and  seuf  to  Medina  a  deputation 
headed  by  a  wise  and  holy  man  called  Kais,  to  make 
inquiry.  The  deputation  became  zealous  converts,  and  on 
their  return  converted  their  countrymen.  From  Kais  and 
his  three  sons  the  whole  of  the  genuine  Afghans  daim 
descent 

This  story  is  repeated  in  great  and  varying  detail  in 
sundry  books  by  Afghans,  the  oldest  of  which  appears  to 
be  of  the  16th  century ;  nor  do  we  know  that  any  trace  of 
the  legend  is  found  of  older  date.  In  the  version  given 
by  Major  Havei-ty  (Introd»  to  Afghan  Grammar),  Afghanah 
is  settled  by  King  Solomon  himself  in  the  SulimatU  motM- 
tains;  there  is  nothing  about  Nebuchadnezzar  or  Ghur. 
The  historian  Firishta  says  he  had  read  that  the  Afghans 
were  deece^ded  from  Copts  of  the  race  of  Pharaoh. '  And 
one  of  the  Afghan  histories,  quoted  by  Mr  Bellew,  relates 
''  a  current  tradition  "  that  previous  to  the  time  of  Kais, 
Bilo  the  father  of  the  Biluchis,  Utbak  (evidently  the  father 
of  the  Uzbegs),  and  Afghana  were  considered  as  brethren. 
As  Mahommed  Uzbeg  Khan,  the  eponymtu  of  the  medley 
of  Tartar  tribes  colled  Uzbeg^  reigned  in  the  14th  century 
A.D.,  this  gives  some  possibk  light  on  the  value  of  these 
so-called  traditions. 

>ye  have  analogous  stories  in  the  literature  of  almost  sll 
nations  that  derive  their  religion  or  their  dvilisation  from 
a  foreign  source.  To  say  nothing  of  the  farce  of  the  Book 
of  Mormon,  there  is  in  our  own  age  and  in  our  own  oountiy 
a  considerable  numb^  of  persons  who  seriously  hold  and 
propagate  the  doctrine  that  the  English  people  are  descended 
from  the  tribes  of  Israd,  and  the  literature  of  this  ^(jmsi- 
cal  theory  would  fill  a  much  larger  shelf  than  the  Afghan 
histories.  But  the  Hebrew  ancestry  of  the  Afghans  is  more 
worthy  at  least  of  consideration,  for  a  respectable  number 
of  intelligent  officers,  well  acquainted  with  the  Afghans, 
have  been  strong  in  their  belief  of  it;  and  though  th|B 
customs  alleged  in  proof  will  not  bear  the  streaa  laid  on 
them,  undoubtedly  a  prevailing  type  of  the  Afghan  physi- 
9gnomy  has  a  character  strongly  Jewish.  This  characteristio 
is  certainly  a  remarkable  one;  but  it  is  shared,  to  a 
considerable  extent,  by  the  Kashmiris  (a  circumstance 
which  led  Bemier  to  speculate  on  the  Kashmiris  represent- 
ing the  lost  tribes  of  Israd),  and,  we  believe,  by  the-Tigik 
people  of  Badakhshan. 

In  the  time  of  Darius  Hyitatpes  (B.a  600)  we  ilnd  the  region 
now  cdled  Afghanistan  emoraoea  in  the  Aonamenian  aatimiMi, 
and  varions  paiti  of  it  ooenpied  by  Saran(fiaHt  (in  BeietaaX. -^r^jk 
(in  HeratX  SaUagydiana  (snppoeed  in  hiffhlands  of  npper  Hdmaad 
and  the  plateau  of  GhamQ,  Ladien  ^asgested  te  be  T^iln), 
Aparytm  (moontaineera,  perhape  of  Bafed  Koh,  where  lay  tiie 
Paryetm  of  Ptolemy),  OandaHi  (in  Lower  Kabul  Ijkainy,  sad  i^^ 
tyca,  on  or  near  the  Indna^  In  the  laat  name  it  haa  been  planaihly 
enggosted  that  we  have  the  Pukktun,  aa  the  eastern  Afghans  pio- 
noonce  their  name.  Indeed,  ISUht,  Pa$ht,  n  Pakht,  wonld  eccm 
to  be  the  oldest  name  of  the  oonntiy  of  the  Afghans  in  thdr  tradi- 
tions. 

Alexander's  march  led  him  to  Ariaceama  (Herat  T),  the  eapitd  of 
Aria,  and  thenoe  to  the  country  of  the  Ztuungm  (Seistan),  to  that 
of  the  Euergetm,  upon  the  Etymandtr  (Helmand  river),  to^rocAoM, 
thence  to  the  Indiana  dwelling  among  snows  in  a  barren  ooontiy, 
prclablv  the  hishlands  between  Ohaini  and  KaboL  Thenee  lie 
marched  to  the  loot  of  Caucasus,  and  spent  the  winter  aBMmg  the 
ParopamiMuicB,  founding  a  dty,  AUxamdriot,  supposed  to  be 
HupUn,  near  C3iarikar.  On  his  relum  from  Bactria  he  pfosecnted 
his  march  to  India  by  the  north  side  of  th#£abd  river. 

The  Ariama  of  8trabo  ooiresponds  generally  with  the  ezlslinff 
dominions  of  Kabul,  but  overpasaee  their  limits  on  t|ie  w«t  aaa 
south. 

About  810  B.a  Sdeucus  is  said  by  Strabo  to  have  given  to  tiie 
Indian  Sindrooottus  (ChandrsgnptaX  in  oonaequenee  of  a  manieg^ 
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eontxMt^  mnoB  not  ot  thA  ooontrr  wwt  of  the  Indium  ooenpiad  br 
ta  Ifldiaa  popaUtioo,  and  no  donot  embnudnff  a  nart  «f  tho  Kabiu 
bialn.  SoBM  M  ywia  later  oeenmd  tho  Mtabliiament  of  an  inda- 
pendent  Ozwk  dTnaetr  in  Baotria.  Of  tlia  dataib  of  thair  hiatoiy 
and  ezten«  of  their  aominion  in  diffarent  laigna  m  know  almoet 
nothing  end  eo^jeoton  it  often  dependent  on  enoh  rm»  data  aa 
ire  tlforded  bj  the  ooUation  of  the  localitiee  in  whidh  tbe  eoine  ti 
iodependent  prinoee  hare  been  found.  Bat  their  poi7«  extended 
eertunly  over  the  Kabul  baein,  end  probably,  at  timeeb  orer  the 
whole  of  A^hanfetan.  The  ancient  ardhltectore  of  Kaahmir,  the 
tope  of  Manikyala  in  the  Pazgab^  and  many  wralptiuea  found  in 
the  Peahawar  TaUey,  ehow  nnnuetakaUe  Qnek  inilaenoe.  Dema- 
bias  {eina  B.0. 190)  ie  rappoeed  to  have  reigned  in  Araohoela  after 
beJDff  expelled  from  Bactna,  much  ea,  at  a  later  dat%  Baber  reigned 
IB  £ebal  after  hie  ezpnliion  from  Samarkand.  Encratidee  (181 
&a)  ia  alleged  by  Jnetm  to  have  warred  in  India.  With  hie  oodn% 
fooad  abondantl^  in  the  Kabnl  beaia,  eommenoeo  the  nae  of  an 
Arianiaa  macription»  in  addition  to  the  Greek,  eappoeed  to  imply 
the  transfer  of  rale  to  the  eonth  of  the  monntein^  orer  a  pecmb 
vhom  the  Greek  dynasty  sought  to  eonciliate.  Under  Helioelee 
(147  B.a  f),  the  Parthiana^  who  had  already  encroached  on  Ariana. 
mand  their  canqnests  into  India.  Menander  (196  l^a)  inveded 
India  at  least  to  the  Jumna,  and  perhape  alao  to  the  Indue  delta. 
The  coinage  of  a  tuoceeding  king^  Hermania,  indieatea  a  barbario 
irraption.  There  ia  a  genem  oompondenee  between  claaaicel  and 
ChiiMae  acooTmta  of  the  time  when  Bactria  wee  orerran  by  Scythian 
bTadeta.  Tlie  chief  nation  amonff  theae,  called  by  the  Cnineee 
fwcdU;  about  126  B.a  eetabliahed  themaelyea  in  Sogdiana  and 
OB  the  Ozus  in  fire  hordea.  Near  the  Chiiatian  era  the  chief  of  one 
c(  these,  which  wae  called  Knahan,  fubdued  the  reet,  and  extended 
hia  oonqnesta  over  the  ooontriea  aouth  cf  Hindu  Knah,  indudhig 
fiind  u  well  aa  Afghaniirtan,  thua  eatablialiing  a  great  dominion, 
«( which  we  hear  from  Greek  writen  aa  Indo-Soythia. 

Bnrtdhiam  had  already  acquired  inflnence  orer  the  people  of  the 
Kabd  hesin,  and  aomo  of  the  barbnie  invadera  adoptea  that  syatem. 
Iti  izaoes  are  extenaiwe,  eapecially  in  the  plaim  of  Jalalabiw  and 
Pcihavar,  but  also  in  the  vicinity  of  KabuL 

Yariooa  barbario  dynaatjea  aooceeded  each  other,  amou  which  a 
aotabie  numarUi  was  Kaniahka  or  Kanerlcea^  who  reignea  and  eon- 
<I«ni  apparently  about  the  time  of  Our  Lord,  and  whooe  power 
ezteodei  over  the  upper  Oxue  beain,  Kabul,  Peahawar,  Kaanmir, 
ttd  probably  fu  into  India.    His  name  and  legends  still  filled  the 


had,  or  It  feast  the  Buddhist  portion  of  it,  600  veara  later,  when 
tha  duseee  pilgrim  Hwen  Thaang  travelled  in  India ;  they  had 
B?cB  Raohed  the  great  Mahommedea  philoeopher,  traveller,  and 
fispapher,  Abu  ROiAn  Al-Birftni,  in  the  11th  century ;  and  they 
»t  ■till  celebrated  in  the  Mongol  versions  of  Buddhist  ecderiaatioel 
Aey. 

Ia  the  time  of  Hwen  Thaang  (6S0.i6  A.D.)  there  were  both  Indian 
ttdTukprincce  in  the  Eabd  valley,  and  in  the  aucceeding  can- 
teiei  both  theee  raooe  aeem  to  have  predominated  in  sucoeeaion. 
The  fiiat  Mahommedan  attempts  at  the  conquest  of  Kabul  woe  un- 
"**""ful,  though  Seistan  and  Araehosia  were  permanently  held 
fan  in  early  datew  It  wee  not  till  the  end  of  the  10th  century 
thata  Hfaidu  prince  ceaaed  to  reign  in  Kabul,  and  itfeU  into  the 
jnda  of  the  Turk  Sabaktenn,  who  had  eetabliahed  his  capital  at 
There,  too,  reigned  hie  iiamous  son  Ifahmild,  snd  a  aeriee 


«f  daaoendaata,  till  the  middle  cf  the  12th  centurr,  rendering  the 
%  OBB  of  the  moef  aplendld  in  Asia.     We  then  nave  a  powerflil 


sa 


S,  commonly  beueved  to  have  been  of  A%h|m  raoe ;  uid  if  eo, 
-^    But  the  hietoriana  give  them  a  legendary  deaoent  from 


ZohAk,  which  ia  no  Afghan  genealogy.  The  founder  of  the  dynestr 
via  Ulnddin,  chief  of  Ghur.  whoee  vengeance  lor  the  cruel  death 
cf  hia  brother  at  the  handa  of  Bahram  the  Qhasnevide  was  wreaked 


iBdepcndent— may  be  regarded  aa  the  origin  of  that  great  Mahom- 
^Maa  sionarchy  which  endured  nominaUy  till  1867.  for  a  brief 
poied  the  Afghan  countriea  were  eubject  to  the  king  cf  ITliartMn, 
j^  It  was  hen  chiefly  that  occurred  Ihe  gallant  attempta  of  Jala- 
oddin  of  Eharizm  to  withstand  the  pmgniae  of  Chinghis  Khan. 
J|F>«3age  in  Firiahto  aeeme  to  imply  that  the  AlSghane  in  the 
^maaai  sioontaina  were  already  known  by  that  name  in  the  ibst 
eotanr  of  the  Hegira,  but  it  Je  uncertain  how  Jar  thie  may  be  built 
^  The  name  4fghana  is  very  distinctly  mentioned  in  'Utbi'a 
mj  9f  8uWm  Jiahmud,  written  about  a.d.  1080,  coupled  with 
ttal  of  the  Kha/iM.  It  also  appears  fluently  in  connection  with 
tta  bistorx  of  India  hn  the  18th  and  14th  centuriea.  The  succeasive 
dyBastiee  of  Dehli  are  generally  called  i'WAan,  butwere  reellyaoonly 
ffipart.    Of  the  j:A^i»  (1288-1891)  we  have  already  apoken.     Th- 


^QMtj  apsnc  up  in  weeten  Afghanistan,  that  cf  t&s  JTurti, 
^H*  exMUd  iti  xoU  onr  Qhar,  H«at»  and  Kandahar. 


The 


ti  the  Afghan  codBtrfsi  tnder  fhs  lloagols  li  obscnre :  bat 
tnat  regime  must  have  left  its  mark  upon  the  country  if  we  judga 
fkxnn  the  eocurrenoe  ef  frequent  If  ongot  namee  of  places^  and  even 
of  Mongol  expnoalona  adopted  into  fiunilier  Isagusga. 

AU  thete  oountries  were  included  In  Timm'i  eoiiqaeft% 
and  Kabul  at  least  had  remained  in  tha  poaaeaaion  of  one  of 
hia  deaoendanta  till  1601,  only  three  yeara  before  it  fell  into 
the  bands  of  another  and  more  Uluatrioua  one,  Sultan  Baber. 
It  waa  not  till  1622  that  Baber  anoceeded  in  peimanentlj 
wresting  Kandahar  from  the  Aighuna,  a  family  of  Mongol 
deaoent,  who  bad  long  bald  it  From  the  time  of  hia 
conquest  of  Hindustan  (Tiotory  at  Panipat,  April  21, 1626), 
Kabul  and  Kandahar  may  be  regarded  aa  part  of  the  empire 
of  Dehli  under  the  (ao-called)  Mogfaul  dynasty  which  Baber 
founded.  Kabul  ao  continued  till  the  invasion  of  Kadir 
(1788).  Kandahar  often  changed  bands  between  the 
Mogbuls  and  the  rising  Bafavia  (or  Sofia)  of  Persia. 
Under  the  latter  it  bad  remained  from  1642  till  1708, 
when  in  the  reign  of  Huaain,  the  kat  o£  them,  the  Qbilaii^ 
provoked  by  the  oppreaaiye  Persian  goremor  ShahnawAa 
Kban  (a  Georgian  prince  of  the  Bagratid  bouae)  roiTolted 
under  Mir  Wais,  and  expelled  the  Peraiana.  Ifir  Waia 
waa  acknowledged  aoyerdgn  of  Kandahar,  and  ev.entuaUy 
defeated  the  Persian  armiea  aent  against  him,  but  did  not 
long  surrive  {cL  1716). 

Mabmud,  the  son  of  Mir  Waia,  a  man  of  great  courage 
and  energy,  carried  out  a  project  of  bia  fathe/a,  the  con- 
quest of  Persia  itaell  After  a  long  ai^ge,  Sbdi  Huaain 
came  forth  from  Ispahan  with  all  bia  court,  and  surrendered 
the  sword  and  diadem  of  the  Sofia  into  the  bands  of  the 
Qhilfiii  (Oct  1722).  Two  years  kter  Mahmud  died  mad, 
and  a  few  yeara  aaw  the  end  of  Gbilaai  rule  in  Persia. 

Kadir  Shab  (1737-38)  botb  recovered  Kandahar  and 
took  KabuL  But  be  gained  ibe  goodwill  of  tbe  Afgbana, 
and  enrolled  many  in  bia  army.  Among  these  waa  a  noble 
younc  aoldier,  Aluned  Kban,  of  the  Saddozai  family  of  the 
Abdui  dan,  who  after  tbe  aasaaaination  of  Kadir  (1747) 
waa  cboaen  by  the  Afghan  cbiefa  at  Kandahar  to  be  their 
leader,  and  aaaumed  kingly  autbority  over  the  eastern  part 
of  Kadir^a  empire,  with  tbe  atyle  of  Dur^DurrAny  **  Pearl 
of  tbe  Age,*  beetowing  that  of  Dwrani  upon  bia  dan,  tbet 
Abdalia.  With  Ahmed  Shah,  Afghanistan,  aa  racb,  first 
took  a  plaoe  among  the  kingdoma  of  tbe  earth.  During 
tbe  twenty-eiz  yeara  of  bia  reign  be  carried  bia  warlike 
expeditiona  far  and  wide.  Westward  they  extended  neariij 
to  the  aborea  of  tbe  Oaapian;  eaatward  be  repeatedly  entered 
India  aa  a  conqueror.  At  bia  great  battle  of  Panipat 
(Jan.  6,  1761),  with  vastly  inferior  numbeny  be  gave  tbe 
Mabrattaa,  then  at  the  senitb  of  power,  a  tremendoua 
defeat,  almost  annihilating  'their  vast  army;  but  tbe  suc- 
cess bad  for  bim  no  important  reault  Having  long  suf- 
fered from  a  terrible  diaeaae,  be  died  in  1773,  bequeathing 
to  bih  son  Timfir  a  dominion  which  embraced  not  only 
Afghanistan  to  its  utmoat  Umita,  but  tbe  Pai^ab,  Kashmir, 
and  Turkestan  to  tbe  Oxus,  witb  Sind,  Bilucbistan,  and 
Kborasan  aa  tributary  govemmenta. 

Timur  tranafened  Ida  reaidence  from  Kandahar  to 
Kabul,  and  continued  during  a  reign  of  twenty  yeara  to 
stave  off  the  anarchy  which  followed  doae  on  bu  death.. 
He  left  twenty-three  aona,  of  whom  the  fifth,  ZamAn  Mirza,. 
by  bdp  of  I^yindab  Kban,  bead  of  tbe  BArakzai  family^ 
of  tbe  Abdalia,  suoceeded  in  graaping  the  royal  power. 
For  many  yeara  barbaroua  wars  raged  between  the  brotbera^ 
during  which  ZamAn  Shab,  Sbig£>ul-Mu]k,  and  Mahm<ld» 
auooesaively  bdd  tbe  throne.  The  last  owed  success  to 
Fatteh  Khan,  son  of  Payindab,  a  man  of  maaterly  ability 
in  war  and  politics,  the  ddeet  of  twenty-one  bzotbers,  a 
family  of  notable  intelligence  and  force  of  diaracter,  and 
many  of  tboae  be  placed  over  the  provinces.  The  malig- 
nity of  KamriUu  IJie  wortUeac  aon  of  Mahmud,  suoceeded 
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in  making  tlie  Idng  Jealous  of  bis  nmiiBter;  and  witli  match- 
leas  tnaiSiOTy,  ingratitude,  *and  craelty,  the  latter  was  fint 
blinded,!and  afterwards  murdered  with  prdonged  tortoxey 
the  bratal  Eamran  striking  the  first  blow. 

The  Barakiai  brothers  united  to  avenge  TtMk  Ehan. 
The  SaddocaiB  were  driven  from  Kabul,  Ghami,  and  Kan- 
dahar, and  with  difficulty  reached  Herat  (1818).  Herat 
remained  thus  till  Kamran's  death  (1842),  and  after  that 
was  held  hj  his  able  and  wicked  minister  Tar  ICahom- 
med.  The  rest  of  the  country  was  divided  among  the 
Rarakmis— Dost  Mahommed,  the  ablest,  getting  Kabul 
Peshawar  ancl^the  right  bank  of  the  Indus  fell  to  the  Sikhs 
after  their  victory  at  Kaoehera  in  1823.  The  last  Afghan 
hold  of  the  Fanjab  had  been  lost  long  before — Kashmir  in 
1819;  Sind  had  cast  off  all  alle^oe  since  1808;  the 
Turitestan  provinces  had  been  practically  independent  since 
the  death  of  Timur  Shah. 

In  1809,  in  consequence  of  the  intrigueB  of  Napoleon 
in  Persia,  tlie  Hon.  Mountatewart  Elphjnstone  had  been 
tent  as  envoy  to  Shah  Shiga,  then  in  ^wer,  and  had  been 
weU  received  by  him  at  Peshawar.  lUpB  was  the  first  time 
the  Afghans  made  any  acquaintance  with  Englishmen. 
Lieut  Alex.  Bumes  visited  Kabul  on  his  way  to  Bokhara 
in  1832.  In  1837  the  Persian  siege  of  Herat  and  the 
proceedings  of  Bussia  created  uneasiness,  and  Bumes  was 
sent  by  tiie  Qovemor-General  as  resident  to  the  Amir's 
court  at  Kabul  But  the  terms  which  the  Dost  sought 
were  not  conceded  by  the  government/  and  the  rash  reso- 
lution was  taken  of  re-establishing  Shall  Shvg%  long  a 
refugee  in  British  territory.  Bai^it  Singh,  king  of  the 
Pai^ab,  bound  himself  to  oo-operate,  but  eventually 
declined  to  let  the  ezpeditbn  cross  his  territories.  The 
*'  Army  of  the  Indus^**  amonnting  to  21,000  men,  therefore 
assembled  in  Upper  Sind  (March  1838),  and  advanced 
through  the  Bolan  Pftss  xmder  the  command  of  Sir  John 
Keane.  There  was  hardship,  but  scarcely  any  opposition. 
Kohandil  Khan  of  Kandahar  fled  to  Persia,  lliat  city 
was  occupied  in  April  1839,  and  Shah  Shi\ja  was  crowned 
in  his  grandfathers  mosque.  Ghazni  was  reached  21st 
July;  a  gate  of  the  city  was  blown  open  by  the  engineers 
(the  match  was  fired  by  lieut  afterwards  Sir  Henry 
Durand);  and  the  place  was  taken  by  storm.  Dost 
Mahommed,  finding  his  troops  deserting^  passed  the  Hindu 
Kushy  and  Shah  Shiga  entered  the  capital  (7th  August). 
The  war  was  thought  at  an  end,  and  Sir  John  Keane 
(made  a  peer^  returned  to  India  with  a  considerable  part 
of  the  force,  leaving  behind  8000  men,  besides  the  Shah's 
force,  nith  Sir  W.  Macnaghten  as  envoy,  and  Sir  A. 
Bumes  as  his  colleague. 

During  the  two  following  years  Shah  Shiga  and  his 
allies  remained  in  possession  of  Kabul  and  Kandahar. 
The  lE^tish  outposts  extended  to  Saighftn,  in  the  Ozus 
basin,  and  to  Mullah  Khan,  in  the  plain  of  Seistan.  Dost 
Mahommed  surrendered  (Nov.  8, 1840),  and  was  sent  to 
India^  where  he  was  honourably  treated.  From  the  begin- 
ning, insurrection  against  the  new  government  had  been 
rife.  The  political  authorities  were  over-confident,  and 
neglected  warnings.  On  the  2d  November  1841  the 
revolt  broke  out  violently  at  Kabul,  with  the  massacre  of 
Bumes  and  other  officers.  The  position  of  the  British 
camp,  its  communications  with  the  dtadel,  and  the  location 
of  tiie  stores  were  the  worst  possible;  and  thd  general 
(Uplunstone)  was  shattered  in  constitution.  Disaster  after 
disftster  occurred,  not  without  misconduct  At  a  conf eiw 
ence  (23d  December)  with  the  Dosf  s  son,  Akbar  Khan, 
who  had  taken  the  lead  of  the  Afghans,  Sir  W.  Macnaghten 
was  murdered  by  that  chiefs  own  hand.  On  6th  January 
1842,  after  a  convention  to  evacuate  the  country  had  been 
signed,  tha  BiitiBh  garrison,  still  nizmbering  4600  soldiers 
(of  whom  690  were  Eoxopeans),  with  some  12,000  followers^ 
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marched  out  of  the  camp.  The  winter  was  severe,  the 
troops  demowJisftd,  the  inarch  a  mass  of  confusion  and 
massacre ;  for  there  was  hardly  a  pretence  of  keeping  the 
terms.  On  the  13th  the  last  survivors  mustered  at  Qan- 
damak  only  twenty  muskets.  Of  those  who  left  Kabul, 
Dr  Brydone  only  reached  Jalalabad,  wounded  and  half 
dead.  Kinety-five  prisoners  were  afterwards  recovered 
The  garrison  of  Ghazni  had  already  been  forced  to  snr- 
render  (10th  December).  But  General  Kott  held  Kan- 
dahar with  a  stem  hand,  and  General  Sale,  who  had 
reached  Jalalabad  from  Kabul  at  the  beginning  of  the  out- 
break, maintained  that  important  point  gallantiy. 

To  avenge  these  disasters  and  recover  the '  priaonen 
preparations  were  made  in  India  on  a  fitting  s(»le;  bat 
It  was  the  16th  April  1842  before  General  Pollock  could 
relieve  Jalalabad,  after  forcing  the  Khybar  Pass.  After  a 
long  halt  there,  he  advanced  (20th  August),  and  gaining 
rapid  successes,  occupied  Kabul  (I6lk  September),  where 
Nott^  after  retaking  and  dismantling  Ghazni,  joined  him 
two  days  later.  The  prisoners  were  happily  recovered  frou 
Bamian.  The  dtadel  and  central  bajsaar  of  Kabul  were 
destroyed,  and  the  army  finally  evacuated  Afghanistan 
December  1842. 

-  Shah  Shiga  had  been  assassinated  soon  after  the  depar- 
ture of  the  ill-fated  garrison.  Dost  Mahommed,  released, 
Was  able  to  resume  his  position  at  Kabul,  which  he  retained 
till  his  death  in  1863.  Akbar  Khan  was  made  vazir,  but 
died  in  1848. 

The  most  notable  facts  in  later  history  must  be  briefly 
stated.  In  1848,  when  the  Sikh  revolt  broke  out»  Dost 
Mahommed,  stimulated  by  popular  outcry  and  by  the  Sikh 
offer  to  restore  Peshawar,  crossed  the  frontier  and  took 
Attok.  A  cavalry  force  of  Afghans  was  sent  to  join  Sher 
Singh  against  the  British,  and  was  present  at  the  battle  of 
Gtgerat  (2lBt  Feb.  1849).  The  pursuit  of  the  A^hans  by 
Sir  Walter  Haleigh  Gilbert,  right  up  to  the  passes^  was  so 
hot  that  the  Dost  owed  his  escape  to  a  fleet  horse. 

In  1850  the  Afghans  re-conquered  Balkh. 

In  January  1855,  friendly  intercourse;  which  had  been 
renewed  between  the  Dost  and  the  British  government, 
led  to  the  conclusion  of  a  treaty  at  Peshawar. 

In  November  1855,  after  the  death  of  his  half-brother, 
Kohandil  "K^^^n  of  Kandahar,  the  Dost  made  liimwAlf  master 
of  that  province.  In  1856  came  the  new  Persian  advaiice 
to  Herat)  ending  in  its  capture,  and  the  English  expedition 
to  the  Persian  Gull  In  January  1857  the  Dost  had  an 
interview  at  Peshawar  with  Sir  J.  Lawrence,  at  which  the 
fonder  was  promised  arms  and  a  subsidy  for  protection 
against  Persia.  In  consequence  of  this  treaty  a  British 
mission  under  Major  Lumsden  proceeded  to  Kandahar. 
Hie  Indian  mutiny  followed,  and  the  Afghan  excitement 
strongly  tried  the  Dost's  fidelity,  but  he  maintained  it 
Lum^en's  party  held  their  ground,  and  returned  in  May 
1868. 

In  1863,  Dost  Mahommed,  after  a  ten  months'  siege, 
captured  Herat;  but  he  died  there  thirteen  days  later 
(9th  June),  and  was  succeeded  by  his  son  Sher  Ali  Khan. 

Since  then  the  latter  has  passed  through  many  vicissi- 
tudes in  rivalry  with  his  brothers  and  nephews,  and  at 
one  time  (1867)  his  fortunes  were  so  low  that  he  held  only 
Balkh  and  Herat  By  the  autumn  of  1868,  however,  he 
was  again  established  on  the  throne  of  Kabul,  and  his 
competitors  were  beaten  and  dispersed.  In  April  1869 
Sher  Ali  Khan  was  honourably  and  splendidly  received  at 
AmViA^lU  by  the  Earl  of  Mayo,  who  had  shortly  before 
replaced  Sir  J.  Lawrence.  Friendly  relations  were  con- 
finned,  though  the  Amir's  expectations  were  not  fulfilled. 
He  received  the  balance  of  a  donation  of  XI  20,000  which 
had  been  promised  and  partly  paid  by  Sir  John  Lawrenca 
A  considerable  preeem  of  artiUeiy  and  anns  was  made  to 
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him;  since  then  some  small  additional  aid  in  money  and 
anus  has  been  sent^  but  no  periodical  subsidj. 

Sher  Ali  Khan  now  reigns  over  all  Afghanistan  and 
Afghan  Turkestan,  whilst  Badakhshan  is  tributary  to  him. 
In  the  latter  part  of  1872  a  correspondence  which  had 
gone  on  between  the  Govemments  of  Bussia  and  England 
resulted  in  a  declaration  by  the  former  that  Afghanistan 
was  beyond  the -field  of  Russian  influence;  whilst  the 
Oxus,  from  its  source  in  Lake  Sirikol  to  the  western 
limit  of  Ball^  was  recognised  as  the  frontier  of  Afghan 
dominion. 

ANTIQUITIES. — ^We  can  afford  space  for  only  the  briefest 
mdication  on  this  subject  The  basin  of  the  Kabul  river 
especially  abounds  in  remains  of  the  period  when  Buddhism 
floorisLe^  beginning  with  th^  Inscribed  Bock  of  Shah- 
bazgarhi,  or  Kapur-di-giri,  in  the  Peshawar  plain,  which 
bears  one  of  the  repliche  of  the  famous  edicts  of  Asoka 
(not  later  than  b.c.  250).  In  the  Koh-Daman,  north  of 
Kabul,  are  the  sites  of  sereral  ancient  cities,  the  greatest  of 
whidi,  called  Beghram,  has  furnished  coins  in  scores  of 
thousands,  and  has  been  supposed  to  represent  Alexander's 
NtecBo.  Nearer  Kabul,  and  especially  on  the  Mils  some 
miles  south  of  the  city,  arc  numerous  topes.  In  the  yalley 
of  Jalalabad  are  many  remains  of  the  same  character,  ii 
the  Peshawar  plain  and  on  the  adjoining  heights  are 
nomerous  ancient  cities  and  walled  Tillages,  in  many  cases 
presenting  ruins  of  much  interest,  besides  the  remains  of 
topes,  monasteries,  care  temples,  &c. ;  and  frequently  sculp- 
tures have  been  foimd  on  those  sites,  exhibiting  evident 
traces  of  the  influence  of  Greek  art     The  Mah&ban  moun- 


tain, near  the  Indus,  which  has  been  plausibfy  identified 
with  the  Aomo9  of  the  Greeks,  and  the  hills  more  imme- 
diately compassing  the  Peshawar  valley,  abound  in  the  ruins 
of  very  ancient  fortrossea  At  Talash,  on  the  Pai^kom 
river,  are  extensive  ruins  of  massive  fortifications;  and  in 
Swat  there  are  said  to  be  remains  of  several  ancient  cities. 
In  the  valley  of  the  Tamak  are  the  ruins  of  a  great  city 

gJlan  Bobat),  supposed  to  be  ancient  Araehona,  About 
irishk,  on  the  Helmand,  are  extensive  moimds  and  other 
traces  of  buildings;  and  the  remains  of  several  great  cities 
exist  in  the  plain  of  Seistan,  as  at  Puiki,  Peshawaran,  and 
Lakh,  relics  of  ancient  Drtmgianaf  as  yet  unexamined.  An 
ancient  stone  vessel,  preserved  in  a  mosque  at  Kandahar, 
is  almost  certainly  the  same  that  was  treasured  at  Peshawar 
in  the  5th  century  as  the  begging-pot  of  SakyarMuni. 
Of  the  city  of  Ghazni,  the  vast  capital  of  Mahmud  and  his 
race,  no  substantial  relics  survive,  except  the  tomb  of 
Mahmud  and  two  remarkable  brick  minarets. 

To  the  vast  and  fruitful  harvest  of  coins  that  has  been 
gathered  in  Afghanistan  and  the  adjoining  regions,  we  can 
here  but  make  an  allusion. 

(Elphinstone's  Cauhoolj  various  papers  in  /.  As,  Soc 
Bengal;  Ferrier's  Jourtieya,  and  Hist,  of  the  Afghans; 
BelleVs  Journal^  *  Report  on  the  Tuaufzais,  and  Nates  on 
Flora  of  Afgh. ;  James's  Report  on  Feshaxoar  District; 
Baverty's  Afghan  Grammar;  Faryab  Trade  Report; 
Saber's  Memoirs;  Kaye's  History;  papers  by  Mfljor  Lums 
den,  and  by  Lieut -CoL  C.  M.  Macgregor,  &c  The  para- 
g^ph  on  the  Animal  Kingdom  has  been  revised  by  Prof 
Henry  GiglioU  of  Fbrence.)  (h.  y.) 


AFGHAN*  TUBKESTAN  is  a  convenient  name  applied 
of  late  years  to  those  provinces  in  the  basin  of  the  Oxus 
which  are  subject  to  tiie  Amir  of  Kabul  Bapaxhshait 
and  its  dependencies,  now  tributary  to  the  Amir,  are  some- 
times included  under  the  name,  but  will  not  be  so  included 
kere.  The  whole  of  the  Afghan  dominions  consist  of 
AFOHAinsTAK  ss  defined  under  that  heading,  Atohak 
TuRKESTAir,  and  Badaxeshan  with  its  dependencies. 

The  territories  included  here  will  be,  begiiming  from 
the  east,  the  khanates  or  principalities  of  Kxmduz,  Khulm, 
Bslkh  with  Akcha;  and  the  western  khanates  of  Sir-i-pul, 
Sbibrgh&n,  Andkh^  and  Maimana,  sometimes  classed 
together  as  the  Chihdr  Vildyat,  or  "  Four  Domains ;"  and 
besides  these,  such  part  of  the  Hazara  tribes  as  lie  north 
of  the  Hindu  Kush  and  its  prolongation,  defined  in  the 
article  AroHAinsTAK.  The  tract  thus  includes  the  whole 
aoathem  moiety  of  the  Oxus  basin,  from  the  frontier  of 
Badakhshan  on  the  east  to  the  upper  Murgh&b  river  on 
fhe  west  The  Oxus  itself  forms  the  northern  boundary, 
from  the  confluence  of  the  Kokcha  or  river  of  Badakhshan, 
m  69}^*  K  long.,  to  Khoja  Salih  ferry,  in  65**  E.  long, 
neariy.  Here  the  boundary  quits  the  river  and  skirts  the 
Taibnan  desert  to  the  point  where  the  Murgh&b  issues 
vpon  it  Along  the  whole  southern  boundary  we  have  a 
tract  of  lofty  mountain  country.  Thus,  in  the  east,  above 
Kundnz,  we  have  the  Hindu  Ku;&ii  rising  far  into  the 
r^on  of  perpetual  snow,  and  with  passes  ranging  from 
12,000  to  13,000  feet  and  upwards.  Above  Khulm  and 
Baikh  is  the  prolongation  of  Hindu  Kush,  called  Koh-i-baba, 
in  which  the  elevation  of  the  cole  or  passes  seems  to  be  nearly 
as  high,  though  the  general  height  of  the  crest  is  lower. 
The  mountains  then  fork  in  three  branches  westward,  vis., 
Koh^i^iAh,  "The  Black  Mountain,"  to  the  south  of  the 
Herat  river;  Koh4-Safedj  "  The  White  Mountain,"  between 
the  Herat  river  and  the  Murghab,  and  a  third  ridge  north  of 
the  btter  river.  The  second  branch  (Safed-Koh)  has  been 
tmamed  in  the  article  AFoaunsTAir  as  the  boundary  of 


that  region.  We  know  almost  nothing  of  these  mountains, 
except  from  the  journey  of  Ferrier,  who  crossed  aU  three 
watersheds  in  four  days  of  July  1845.  He  describee  the 
middle  range  as  very  lofty,  with  a  good  deal  of  snow  on 
the  pass;  Ihe  southern  range  not  so  high,  the  northern 
one  not  nearly  so  high. 

BrvEBa — ^We  shall  first  describe  the  rivers  of  this 
region  in  succession. 

For  the  Oxtrs  itself,  gee  that  article. 

.  Beginninff  from  the  eastward,  its  first  tributary  within  our  limits  is 
the  river  of  Kandns,  known  also  ss  the  river  of  Akaarai,  the  Sorkh&b, 
and  what  not  As  the  principal  source  of  this  river  we  may  re^|ard 
the  stream  of  Bamian,  led  close  under  the  Koh-i-Baba  by  a  variety 
of  torrents  which  join  from  the  pass  of  Akrobat  and  other  goi^ges  of 
the  Hazara  country,  adjoining  that  famous  site  (8496  feet  above 
sea  lerel).  The  names  of  some  of  these  seem  to  preserve  a  tradition 
of  the  ancient  population  ;  such  axe  the  "Cutlers'  Vale,"  "the 
Smiths'  Tale,*'  the  "  Valley  df  Eye-paint"  At  the  eastern  end  of 
^e  valley  the  Bamiaa  stream  receives  another  of  nearly  equal  bulk, 
desoending  from  the  pass  of  Haijigak,  the  most  important  crossing 
of  the  mountains  between  KabuTand  the  Oxus,  and  from  which  the 
road  desoends  upon  Bamian,  and  thence  by  SaighAn,  Ehurram,  and 
Haibak,  to  HThnim,  in  the  Oxus  valley.  On  the  volcanic  rock  whioh 
parts  the  streams  stand  extensive  ruias,  the  name  of  which,  ZohAk, 
connects  them  with  the  most  ancient  legends  of  Persian  history. 

From  this  the  river  turns  nearly  north,  passing  the  country  of 
the  Sheikh  'Alia,  one  of  the  most  famous  Hszara  clans,  and 
doaely  skirting  the  great  range  of  Hindu  Kush.  About  40  miles 
N.K.£.  of  Zohak  it  receives  from  the  left  two  conflu^ts,  of  sise 
probably  almost  equal  to  its  own— the  rivers  of  Saighan  and  of 
Kfimarl  both  rising  to  the  westward  of  Bamian,  and  crossing  the 
highway  from  Banuan  to  Khulm.  Hereabouts  the  river  seems  t(. 
^v<i  tiiie  name  of  Surkhab.  The  first  considerable  confluent  on  the 
right  is  the  Andar&b  river,  draining  the  valley  of  that  name,  and 
jMning  at  Doshi,  about  86  mileP  in  a  direct  line  N.E.  of  Zohak. 
About  Ohori,  still  a  place  of  some  note,  the  valley  widens  out 
greatly,  and  becomes  in  places  swampy,  with  expanses  of  tall  srass, 
a  oharaoter  which  it  thenceforth  retains.  The  nver  is,  or  has  been, 
bridged  at  Thomri,  a  few  miles  beyond  Ohori,  a  work  ascribed  to 
Auiangzib  It  then  receives  from  the  right  the  Baghl&n  river, 
coming  from  N&rin  and  the  hills  of  Khost  The  only  remaining 
confluent  is  the  important  one  which  joins  immediatoly  below  the 
town  of  Kunuus,  sometimes  colled  the  Kli&n&bad  river,  oomotimes 
\fy  the  names  of  its  ohi«/  ooutributories,  the  Fnrokhor  aud  Ban^ 
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The  FArokhar,  or  iiTer  of  TalikAn,  is  the  moet  eesterly,  oominf  out  of 
lladAUuhan,  the  honndarr  of  which  runs  along  the  watewted  on 
its  left  hiak.  The  Bang!  flows  fhiongh  Khoet  from  the  hiflhlanda 
cf  Uadakhahan.  eart  of  Andarab.  A  third  trihatary,  the  ShorAb^ 
salt,  aa  its  name  impUes,  draina  the  high  lange  called  Eak-miiaU^ 
abore  Narin. 

The  Snrkhab  or  Enndnx  rlTer  enters  the  Ozos  at  a  point  approzi- 
mately  (no  tniTeller  has  risited  the  oonflnence)  89  milee  ^.  w.  of 
Kondns^  its  whole  length,  exclosiTe  of  minor  windings,  being  abont 
220  miles. 

From  Ohori  downward^  the  hills  which  bonnd  the  Talley  on  either 
side  appear  to  be  of  no  great  elevation,  and  to  be  tolerably  dothed 
with  grass,  and  occasioiutlly  with  fir  trees ;  the  aspect  of  the  country 
graduallT  approximating  to  that  of  Badakhshan,  in  oontrast  to  the 
more  sterile  offshoots  of  Koh-i-Baba  to  the  westward. 

Kandnx  itself  lies  Tsry  low,  scarcely  500  feet  abore  eea  level. 
And  the  roads  approachinff  the  town  hare  to  jxms  oTer  piles  amid 
the  swampy  vegetation.  The  adjacent  plain  is  iz|  the  main  richly 
coltiTated  and  thickly  peopled,  but  it  is  interspersed  with  eztensire 
tracts  of  jungly  nrass,  and  u  extremely  and  proverbially  unhealthy. 
The  plains,  whidi  extend,  though  not  unbroken,  from  Kundua  to 
the  Oxus,  are  free  from  the  bate  and  repulsive  character  of  those 
further  west,  and  are  described  aa  covered  in  part  with  rich  cultiva- 
tion, thick  with  grovea  and  hamlets,  and  m  part  with  splendid 
pasture. 

Proceeding  weetward,  the  next  tributary  to  the  Oxus  basin  ia  the 
Khulm  river.  The  traveler  from  Bamian  northward  first  touches 
the  Khulm  river,  on  descending  fhmi  the  Eora-Eotal,  at  a  spot 
called  Doib  ShAhpasand,  probably  6000  feet  above  the  sea,  where 
its  two  main  sources  join,  and  the  main  road  to  Turkestan  keepa  on 
or  near  the  river  till  its  exit  on  the  Oxus  plain.  The  character  of 
the  mass  of  mountains  which  extends  from  the  Eoh>i-Baba  to 
Khulm  ia  utter  rocky  aridity,  but  broken  sometimes  in  the  sudden 
trench'like  valleys  by  an  exuberant  vigour  of  vegetation.  Along  a 
ehun  of  these  trench-like  gorges,  walled  by  stupendous  difls  seem- 
ing sometimes  almost  to  doee  overhead,  the  tmveller  descends  to- 
wuids  Khulm.  At  Haibak  the  valley  opens  out,  but  dosee  in  again 
befors  Khulm  is  reached.  Here  he  emerges  from  a  narrow  gorse  upon 
the  p}ain  of  the  Oxus,  some  20  miles  from  the  great  river,  and  leaves 
the  mountains  suddoilv,  ss  one  leavea  the  eate  of  a  fortress,  stOl 
ribing  behind  in  a  bold  rampart  to  the  height  of  2500  feet  The 
river  ia  believed  to  be  spent  in  irrigation  befors  reaching  the  Oxus. 

As  far  north  at  least  as  Khurram,  half-wav  fhnn  Bamian  to  Khulm, 
the  offshoots  of  Koh-i-Baba,  west  of  the  Khulm  defile,  must  reach  a 
heiffht  of  11,000  or  1^,000  feet;  for  here  Ferrier  found  bitter  cold 
and  snow  on  the  top  on  the  7th  of  July  (latitude  nearly  S6*). 

The  next  river  weetward  is  the  Balkh  river,  eometimes  eaUed 
Dehis.  It  rises  not  far  from  some  of  the  tributaries  of  the  Surkhal^ 
nor  from  the  sources  of  the  Herat  river,  at  a  remarkable  spot  which, 
under  the  name  of  the  Band-i-Bar^ar,  or  Barber  dam,  iatne  xibject 
of  various  legends,  though  ws  have  no  distinct  account  ol  it.  The 
valley  of  Yek&lang^  on  the  upper  waters  of  this  river,  at  a  height  of 
7000  feet  above  the  see,  wss  visited  by  A  ConoUy,  and  is  deecribed 
by  him  as  fertile,  well-watered,  and  populous,  about  16  miles  in 
length  by  I  to  4  mile  in  width.  Fexner  is  the  only  traveller  who 
has  crossed  the  mature  stream,  and  he  merely  mentions  that  he 
forded  it,  and;that  it  wu  rather,  rapid.  We  thua  know  almost 
nothing  of  the  river.  In  length  it  cannot  come  fisr  abort  of  the 
Surkhaa  Beyond  the  loftv  mountains  recently  spoken  of^  some  of 
I  he  hills  towards  the  Balkh-ab  have  a  thin  dothmg  of  wood,  and 
the  valleys  opening  on  the  river  are  wide  and  not  unfertile.  The 
main  valley  expands  into  level  tracts  of  pasture,  covered  by  long 
ffrass,  and  intersected  by  artificial  water-courses;  but  (aa  witii  the 
Khulm  river)  the  goige  from  which  the  stream  issues  on  the  Oxus 
plain  is  narrow,  and  walled  in  by  very  high  hills  on  either  side. 
The  ruins  and  gardens  of  andent  Balkh  stand  about  9  milee  from 
the  hills,  but  no  part  of  the  river  appears  to  reach  the  site  in  its 
natural  bed,  nor  ooea  any  part  of  ita  waters  reach  the  Oxus  in  a 
running  stream. 

The  pliins  that  dope  from  the  jjardens  of  Balkh  to  the  Oxus  an 
naturally  white  hard  steppes,  destitute  of  spontaneous  verduro  save 
rperae  brush  of  tamarisk  and  other  meagro  ffrowtha ;  but  tiie  eoil 
responds  richly  to  irrigation  whenever  this  is  bestowed. 

The  next  stream  that  we  meet  with,  and  the  last  that  can  be  eon- 
sideriMl  even  as  an  indiroct  tributary  of  the  Oxus,  is  that  which  fer- 
tilivps  the  small  khanates  of  Shibrghan  and  Andkhtd,  on  the  verge 
of  the  Turkman  desert ;  whilst  the  two  oonfluenta  that  contribute 
to  form  it  have  previously  watered  the  territories  of  Siripul  and 
Maimana.  'l*he  river,  or  whatever  survives  of  its  water  alter  irri- 
gating Anikhui,  is  lost  in  the  desert  The  taate  of  the  water  is 
aboninabK  and,  though  the  inhabitanta  are  accustomed  to  it, 
strangers  buiTor  fr-im  itH  use. 

The  Uet  rivvO'  that  wc  have  to  notice  is  the  Mnrghab,  whidi  rises 
1f^t««'0Ga  Uio  two  northern  branches  of  the  Koh-i-Baba  or  Paro- 
pamimis.    Kerrier  ik  tho  only  traveller  who  has  been  on  the  upper 
wnterb  of  the  Har;;Lalu    He  talus  no  notire  of  the  river  itself,  but  j 
Us^^riJjwb  a  niiinrkablc  jiUiu  or  U*m,  alout  ISO  wile*  in  circuit,  | 


entirdy  surrounded  by  meuntains*  well-watered,  and  tidi  in  Tege- 
tation.  The  people  an  Mongol  Hasarss,  and,  according  to  Ferrier, 
idolaters.  Their  country  is  a  part  of  the  dd  territory  dt  GaijiatAa. 
At  Shah  Mashad,  about  half-way  between  this  and  the  plains,  the 
river  was  croaeed  by  If  igor  Eldred  Pottinger,  but  we  have  no  access 
to  his  nport  Further  down,  aa  the  rifer  approaches  the  foot  of 
Hurghab  BAU,  on  the  road  from  Maimana  to  Hera^  it  runs  with 
great  violence,  and  the  valley  narrows  to  a  defila.  At  Panideh, 
86  to  40  miles  bdow  Murghab^  it  begins  to  flow  through  *  valley  of 
day  soil,  bounded  by  sandy  heights,  and  gradually  opening  into  the 
plam  of  Merv.    Hereabouts,  too,  it  quits  the  Afgnan  temtoty,  but 


the  boundary  does  not  seem  ss  vet  to  have  been  nredaely  fizi 
About  100  miles  inm  Panjdeh  tkt  river  reaches  Merv,  where  for- 
merly then  was  a  great  dam,  securing  the  fertility  of  that  oasis, 
the  nudeus  of  andent  Margiema.  This  waa  destroyed  by  the  Amir 
Maasum  (otherwise  Shah  Murad)  of  Bokhara,  about  1786,  when  be 
carried  off  the  whole  population  into  slavery.  Beyond  Merr  the 
river  is  lost  in  the  desert 

Pbotikceb  and  Places  of  Notb. — ^We  do  not  know 
the  precise  diyiflions  maintained  under  the  Afghans,  bat 
they  coindde  generally  with  the  old  prindpalitiea  or 
khanates,  the  hereditary  mlers  of  whidi,  in  several  cases, 
continue  in  authority  nnder  the  Afghan  goyemor  of  Turke- 
stan. Bamian,  Saighan,  and  the  higher  valleys  belong,  it  is 
understood,  to  a  special  command  over  the  Hacara  tribea. 

I  Kunduz, — Beginning  again  from  the  east,  the  first 
province  is  Kundus,  haying  on  the  east  Badakhshan,  oe 
the  west  ELhulm,  on  the  north  the  Ozns,  and  on  the  south 
Hindu  Kush.  The  districts  of  Kundus  are  approximately 
as  follows: — (1.)  Kundtu,  with  the  chief  town  of  the  pro- 
vince, a  wretidied  place,  as  described  by  Wood,  of  some 
600  or  600  mud  huts,  intermingled  with  straw  sheds, 
Uzbek  tents,  gardens,  and  corn-fields,  and  overlooked  by  a 
mud  fort  on  an  extensive  mound.  (2. )  ff curat  Imdm,  on  the 
irrigated  and  fertile  Oxus  plain.  The  town,  known  in  the 
Middle  Ages  aa  Arhang,  is  described  aa  about  the  same 
size  as  Kunduz,  with  a  better  fort,  protected  by  »  wet 
ditch.  (3.)  Baghldn,  and  (4.)  Ohori,  in  the  swampy  Talley 
of  the  SurUiab.  (6.)  Do9hi^  further  up  the  same  valley,  at 
the  confluence  of  the  Andarab  stream.  (6.)  KiUagai  and 
Khi^jdn,  near  the  lower  part  of  the  Andarab  stream. 
(7.)  Andarab,  at  the  foot  of  the  Tul  and  KhUwak  passes 
over  Hindu  Kush,  often  supposed  to  be  the  Adrapta  of 
Alexander's  historians.  This  seduded  town  was  a  favouxite 
minting  place  of  the  Samanid  sovereigns  of  Persia  and 
Turkestan,  in  the  10th  century,  probably  owing  to  the 
vicinity  of  silver  mines  at  Fary&n.  (8.)  Khoit  lies  between 
Andarab  and  Kunduz.  The  name  often  occurs  in  the 
history  of  Baber  and  his  successors.  (9.)  Narin  and  IA- 
kinUth  lie  to  the  east  of  Baghlan,  "at  the  sotuves  of  the 
Baghlan  stream  and  of  the  Shorab  branch  of  the  Kunduz 
river.  The  second  name  appears  to  be  the  same  as  JEMkk- 
muM,  which  Wood  applies  to  a  high  mountain  in  thSs 
quarter.  (10.)  Farhang  and  Chdl  lie  on  the  borders  of 
Badakhshan,  and  are  utterly  unknown.  (11.)  Tdlikdn  alse 
lies  on  the  borders  of  Badakhshan,  but  is  pretty  well  known, 
being  on  the  main  road  between  Kunduz  and  Faizabad, 
the  capita]  of  Badakhshan.  It  is  now  a  poor  place,  but  is 
ancient,  and  was  once  famous.  A  fortress  here  stood  a 
long  siege  from  Chinghiz  Khan,  and  the  place  is  mentioned 
by  Marco  Polo  as  Taiean,  During  the  rule  of  Murad 
Beg  of  Kunduz  this  was  the  seat  of  a  government  that 
induded  Badakhshan.  (12.)  Khanabad,  on  the  river  of 
that  name,  pleasantly  elevated  above  the  swampy  level  of 
Kunduz,  is,  or  was,  the  usual  summer  residence  of  the  chiefs 
of  that  territory. 

II.  Xhuim  was  the  next  of  the  khanates,  lying  between 
Kunduz  and  Balkh.  The  districts,  as  far  as  we  know 
thorn,  are  the  following  x—<l.)  Tdthkurphdn.  The  cUd 
town  of  Khulm  stood  in  the  Oxns  plain,  sunonnded  by 
watered  orchards  of  famous  productiveness;  but  it  lay  so 
exposed  to  the  raid^  of  the  Kunduz  Uzbeks  that  the  chief, 
Killich  All,  in  the  bogmning  of  this  century,  tranafeired 
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his  reaidenca  to  TashbirghaB,  4    miles  further  loatli, 
and  just  at  the  month  of  the  defile — a  cfieerleas  group  of 
TiUageHy  oonsisting  of  mud  houses  with  domed  roofs,  oon- 
nectod  by  gaidess  and  enclosed  bj  a  mud  irall;  it  is  sup- 
posed to  contain  at  least  15,000  sbuls,  and  is  a  place  of 
considerable  trade.     (2.)  Hcuhak,     Th^  town  presents 
rather  an  imposing  aspect,  clustering  round  a  castle  of 
Bome  strength  on  an  isolated  eminence;  the  domed  houses, 
howsTfir,  are  compared  to  large  brown  beo-hiyes.     The 
Shnhn  river  yallej  here  opens  out,  and  is  yeiy  fertile;  the 
banb  are  shaded  bj  luxuriant  fruit  trees.     The  site  is 
a  Terjr  ancient  one,  and,  under  the  name  of  3amang6n^  was 
hmoQS  in  Persian  legend.     One  trayeller  describes  there  a 
Rosduble  relic  of  antiquity  called  the  Takhi  or  Throne 
of  BnstaiD.    This,  from  the  account,  would  seem  to  have 
been  a  Buddhist  dagoba.^    (3.)  Kkwrram  ScarhAgh,  so 
cilled  from  two  villages  in  the  upper  defiles  of  the  Khulm 
liTer. 

m.  BoUgIl  Balkh  proper  is  the  populous  and  well- 
vatered  territory  npon  the  eighteen  canals  which  draw  off 
the  yatsrs  ol  the  Balkh-ab,  and  on  which  there  are  said  to 
beaeOTillagea 

No  trace  has  been  recovered  of  the  ancient  splendours  of 
Bodra,  n(»  do  the  best  judges  appear  to  accept  Ferrief  s 
belief  that  he  saw  cuneiform  inscriptions  upon  bricks,  dug 
Tip  ther€L  A  late  Indian  report  by  an  intelligent  Mahom- 
medan  speaks  of  a  stone  throne  in  the  dtadel,  to  which 
tnditbnal  antiquity  is  ascribed,  but  of  this  we  know  no 
more.  The  remains  that  exist  are  scattered  over  some  20 
milea  of  circuit,  but  they  consist  mainly  of  mosques  and 
tombs  of  sun-dried  brick,  and  show  notlung  even  of  early 
Mahommedan  date.  The  inner  dty,  surrounded  by  a 
ndned  Trail  of  4  or  5  miles  in  compass,  is  now  entirely 
<ioerted;  a  scanty  population  still  occupies  a  part  of  the 
<nter  dty.  In  1858  Mahommed  Afzal  Khan,  ruling  the 
<Wcts  of  Turkestan  on  behalf  of  his  father,  Dost 
ilahommed,  transferred  the  seat  of  the  Afghan  govem- 
iQ«nt  and  the  bulk  of  the  population  to  Takhtapul,  a 
pootion  which  he  fortified,  some  8  miles  east  of  the  old 
eitj;  and  this  remains  the  capital  of  the  Afghan  territories 
OB  the  OzQs. 

The  only  other  place  of  note  in  the  district  is  MazAr-i- 
^oaif,  or  the  '<  Noble  Bhrine,'*  on  the  road  to  Khulm, 
vhere  a  whimsical  fiction  has  located  the  body  of  'Ali,  the 
toD-in-law  of  Mahommed.  It  is  the  object  of  pilgrimages, 
tad  the  scene  of  a  great  annual  fair.  YAmb^ry  speaks  of 
tb  roses,  matchless  for  colour  and  fragrance,  that  grow  on 
^pretended  tomb. 

Of  the  districts  lying  on  the  Balkh  river  within  the  hills 
^  faiow  nothing. 

^ixAo,  some  40  to  45  miles  westward  from  Balkh,  was 
u  Uzbek  khanate  before  the  last  Afghan  conquest  It  is 
■null,  bat  well- watered  and  populous.  The  town  is  forti- 
H  uid  has  a  citadel  Accounts  differ  as  to  the  popula- 
^;  one  writer  caUs  them  Uzbeks,  another  Sarak  Turk- 
mans. 

IV.  The  provinces  known  as  the  Four  Domains  are : — 
(1.)  Shibrglutn,  some  20  miles  west  of  Akcha.  This  was 
■mother  small  Uzbek  khanate.  The  town,  which  contains 
>^t  12,000  Uzbeks  and  Parsiwans,  has  a  citadel,  but  is 
Qot  otherwise  fortified.  It  is  surrounded  by  good  gardens, 
^  excellent  cultivation,  but  its  water  supply  is  dependent 
opon  Siripttl,  and,  in  the  frequent  case  of  hostility  between 
^  two,  is  liable  to  be  cut  off.  Ferrier  speaks  highly  of 
Uie  dimate  and  the  repute  of  the  inhabitants  for  valour. 
Sbibrghaa  (Sapurgan)  and  its  fhie  melons  are  mentioned 
^  Haieo  Pola  (2.)  Andkhui,  about  20  miles  north-west 
of  Shibrghan,  forms  an  oasis  in  the  desert,  watered  by  the 

^  Bonlera,  A  p€^  into  Turk4$tan,  p.  126. 


united  streams  from  Stripul  and  from  M'MmMta,  It  was 
once  a  flourishing  city,  and  the  oasis  was  reckoned  to  con- 
tain 50,000  inha&tants,  but  the  place  has  scarcely  recovered 
from  the  destruction  it  endured  at  the  hands  of  Yar 
Mahommed  of  Herat  in  1840.  It  was  at  Andkhui  that 
Moorcroft  died  in  1825  ;  but  his  grave  is  at  BalkL  Tre- 
beck,  the  last  survivor  of  his  party,  died  and  was  buried  at 
Mazar.  (3.)  Maivuwa,  105  miles  from  Balkh,  and  some  50 
south-west  of  Andkhui,  contains  some  ten  or  twelve  villages 
or  townships,  besides  the  capital,  and  a  population  estimated 
at  100,000  soulsL  It  is  a  district  of  considerable  produc- 
tiveness, industry,  and  trade,  and  the  Uzbek  inhabitanta 
have  a  high  reputation  as  soldiers.  The  chief  was  formerly 
a  notorious  slave-dealer.  (4.)  SiripuL  This  khanate  lying 
within  the  limits  of  the  undulating  country  south-west  a( 
Balkh  and  east  of  Maimana,  is  of  about  the  same  calibre 
as  the  latter,  but  somewhat  lower  in  estimated  population. 
Two-thirds  of  the  people  are  Uzbeks,  the  rest  Hazaras. 
From  the  last  a  tribute  of  staves  is,  or^ised  to  be,  exacted; 
and  Hazara  widows,  it  is  said,  were  claimed  as  govern- 
ment  property,  and  sold  by  auction.  The  town  of  Biripnl 
is  an  irregular  mass  of  houses  clustered  on  the  slope  of  a 
hill  crowned  by  a  fort  Many  tents  gather  round  it  also, 
and  Ferrier  estimates  the  population  c^  town  and  tents  as 
high  as  18,000.  The  valley  below  is  abundantly  watered, 
and  the  breadth  of  orchards  and  tillage  is  considerable^ 

Fopni.i.TioN. — ^In  the  estimate  of  population  cited  under 
ArGHAinsTAir,  that  of  Afghan  Turkestan  is  reckoned  at 
642,000.  This  includes  55,000  for  Badakhahan  (no  doubt 
to  low  an  estimate) ;  and  the  remainder,  for  the  provinces 
included  under  our  present  article,  excluding  Hazaras,  will 
be  587,000.  Anything  but  a  round  number  is  entirely 
inappropriate  to  such  an  estimate ;  but  we  shall  probably 
not  be  far  wrong  if  we  reckon  the  population  at  600,000. 

The  Tajiks,  or  people  of  Iranian  blood,  are  probably  the 
representatives  of  the  oldest  surriving  race  of  this  region. 
They  are  found  in  some  districts  of  Balkh  and  valleys  of 
KunduZk  Khost,  for  instance,  is  said  to  be  chiefly  occu- 
pied by  them.  Uzbeks  seem  to  be  the  most  numerous 
race ;  and  there  are  some  other  TUrk  tribes  not  classed  as 
Uzbeks.*  There  seem  to  be  a  good  many  families  claiming 
Arab  descent;  Afghans,  especially  about  Balkh. and  Khulm; 
and  in  the  towns  some  Hindus  and  Jews. 

PsoDUOiB  AMD  Industbt. — Vfo  have  no  means  of  giv- 
ing any  systematic  account  of  the  products  of  these  pro- 
vinces, either  in  natural  history  or  industry.  Rock-salt  is 
worked  at  Chal,  near  the  Badakhahan  frontier,  as  well  as 
beyond  that  frontier.  Pistachio  nuts  are  grown  largely  in 
the  hill  country  of  Kunduz,  as  well  as  the  adjoining  dutricts 
of  Badakhshan,  and  the  whole  supply  of  India,  Central 
Asia,  and  Russia  is  said  to  be  derived  from  this  region. 
Fruit  is  abundant  and  exceUent,  especially  in  Khulm  and 
Balkh.  Andkhui,  before  its  decay,  was  famous  for  the 
black  sheepwlrinB  and  lambskins  which  we  call  cutrakhan; 
and  also  for  a  breed  of  camels  in  great  demand.  Kunduz 
produces  a  breed  of  horses,  highly  valued  in  the  Kabul 
market  under  the  name  of  iataghan,  Maimana  also 
is  famous  for  horses,  which  are  often  exported  to  India ; 
and  is  a  mart  for  carpets  and  textures  of  wool  and  camels' 
hair,  the  work  of  Turkman  and  Jamshldi  women.  Skve- 
dealing  and  man-stealing  have  long  been  the  curse  of  this 
region,  but  late  changes  have  tended  to  restrict  these,  and 
the  Russian  conquest  of  Khiva  will  probably  have  a  most 
beneficial  effect  in  this  respect  at  least. 

Hittory, — ^Ancient  Balkh,  or  Baetra,  was  probably  one 
of  the  oldest  Capitals  in  Central  Asia.  There'  Persian  tra- 
dition places  the  teaching  of  Zoroaster.     Bactriana  was  a 


'  The  Uzbeks  were,  however,  a 
Tutor  tribes,  not  one  race. 


oontortoratton  of  miSij_Tvak  and 
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proTince  of  the  Adismdnian  empire,  and  prolMtbl^  was 
occupied  in  great  measure  by  a  race  of  Iranian  blood. 
About  B.O.  250,  Tbeodotus,  goyemor  of  Bactria  under  the 
SeleucidsB.  declared  his  independence,  and  commenced  the 
history,  so  dark  to  us,  of  the  Oreco-Bactiian  dynasties, 
whose  dominions  at  one  time  or  another — though  probably 
never  simultaneously — touched  the  Jaxartes  and  the  Qulf 
of  Cutch.  Parthian  riralry  first,  and  then  a  series  of 
nomad  movements  from  inner  Asia,  overwhelmed  the 
isolated  dominion  of  the  Greeks  {circa  B.C.  126).  Powers 
rose  on  the  Oxus,  known  to  the  Chmese  as  Tuechi,  Kweish- 
wang,  Yetha,  TukhHras,  and  whikt  not ;  dimly  to  western 
Asia  and  Europe  as  Kush&ns,  Hai&thala,  SphihaliUB  or 
White  Huns,  and  Tochari.  Buddhism,  with  its  monas- 
teries, colossi,  and  gilded  pagodas,  spread  over  the  valley 
of  the  OzuB.  We  do  not  know  what  further  traces  of  that 
time  may  yet  be  revealed ;  but  we  see  some  in  the  gigantic 
sculptures  of  Bamian.  The  old  Arab  historiaiM  of  the 
Mahommedan  coidjuest  celebrate  a  heathen  temple  at 
Balkh,  which  they  call  Naobihdr,  which  &ir  H.  Kawlinson 
hae  pointed  out  to  hikve  been  certainly  a  Buddhist  monas- 
tery (Nava-Vihdra),  The  name  Naobihar  still  attaches  to 
a  village  on  one  of  the  Balkh  canals,  fhua  preserving, 
through  80  many  centuries,  the  memory  of  the  ancient 
Indian  religion.  The  memoirs  of  the  Chinese  pilgrim 
Hwen  Thsang,  in  the  first  part  of  the  7th  century,  give 
many  particxdars  of  the  prevalence  of  his  religion  in  the 
numerous  principalities  into  which  the  empire  of  the 
Tukharaji  had  broken  up ;  and  it  is  remarkable  how  many 
of  thesp  states  and  their  names  are  identical  with  those 
which  still  exist  This  is  not  confined  to  what  were  great 
cities  like  Balkh  and  Bamian ;  it  applies  to  Ehulm,  Ehost, 
Baghlan,  Andarab,  and  many  more. 

As  ffaicUhalah,  or  Tokhdrittdn,  the  country  long  con- 
tinued to  be  known  to  Mahommedans ;  its  political  destiny 
generally  followed  that  of  Khorasan.  It  bore  the  brunt  of 
all  the  fury  of  Chinghiz,  and  the  region  seems  never  to 
have  effectually  recovered  from  the  devastations  and  mas- 


sacres which  he  begsn,  And  which  were  repeated  in  degree 
in  succeeding  generations.  For  about  a  century  thcK 
Ozus  provinces  were  attached  to  the  empire  of  the  DehH 
Moguls,  and  then  fell  into  Uzbek  hands.  In  the  last 
century  they  formed  a  part  of  the  dominion  of  Ahmed 
Khan  Durrani  (see  Apohaihstan),  and  so  remained  under 
his  son  Timur.  But  during  the  fratricidal  wars  of  Timur's 
sons  they  fell  back  under  the  independent  rule  of  variooi 
Uzbek  chiefs.  Among  these,  the  Kataghans  of  Kundnx 
wore  long  predominant ;  and  their  chief,  Murad  Beg  (1815 
to  about  1842),  for  some  time  ruled  KiU&b  beyond  the' 
Ozus,  and  all  south  of  it  from  near  Balkh  to  Pamir. 

In  1850  the  Afghans  recovered  Balkh  and  Khulm;  b^ 
1855  they  had  also  gained  Akcha  and  the  four  western 
khanates;  Kunduz  in  1859.  They  were  proceeding  to 
extend  their  conquests  to  Badakhshan,  when  the  Amir  of 
that  country  agreed  to  pay  homage  and  tribute. 

We  have  noticed,  in  the  conclusion  of  the  article  Afohait- 
ISTAN,  the  correspondence  which  recently  took  place  (1872* 
73)  with  Russia  regarding  the  recognition  of  the  Oxus  as 
the  boimdary  of  Afghan  Turkestan. 

ArUiquiiiea. — These  are  known  but  veiy  imperfectly. 
The  best  known,  and  probably  the  most  remarkable,  are 
the  famous  colossi  at  Bamian,  with  the  adjoining  innumer 
able  caves.  In  the  same  locality  are  the  ruins  of  the 
mediaeval  dty  destroyed  by  Chinghiz,  the  great  fort  called 
Sayadabad,  and  the  ruins  of  Zohak.  At  Haibak  are 
numerous  caves  like  those  of  Bamian.  Balkh  seems  to  | 
have  little  or  nothing  to  show,  though  probably  excavation 
would  be  rewarded.  The  little  known  or  unknown  valleyi 
of  Badakhshan  probably  contain  remains  of  interest,  but 
our  only  notices  of  them  are  so  highly  spiced  with  imagina- 
tion as  to  be  worthless.  General  Ferrier  saw  remarkable 
rock  sculptures  in  a  defile  in  the  Hazara  countiy,  south  of  | 
Siripul,  and  curious  rock  excavations  a  little  further  south 

(Wood's  Journey,  2d  ed.,  1873,  with  Introductory  Essays 
Farrier's  Caravan  Joumey%;  Bumes's  TraveU;  Indian 
official  documents;  Y&mb^iy'B  Travdi;  Aa,  &&)    (h.  t.) 


APIUM-KARAHISSAB,  a  dty  of  Asiatio  ^key,  in 
the  pashalic  of  Anatolia^  nearly  200  miles  K  of  Smyrna, 
and  50  miles  S.S.E.  of  KutaiaL  It  stands  partly  on 
level  ground,  partly  on  a  declivity,  and  above  it  rises  a 
predpitous  trachytzc  rock  400  feet  in  height,  on  the  sum- 
mit of  which  are  the  ruins  of  an  andent  castle.  From  its 
bituation  on  the  route  of  the  caravans  between  Smyrna  and 
western  Asia  on  the  one  hand,  and  Armenia,  Georgia,  &c., 
on  the  other,  the  dty  is  a  place  of  extensive  trade,  and  its 
bazaars  are  well  stocked  with  the  merchandise  both  of 
Europe  and  the  East  Opium  in  large  quantities  is  pro- 
duced in  its  vicinity,  and  forms  the  staple  artide  of  its 
conunerce;  and  there  are,  beddes,  manufactures  of  black 
f dts,  carpets,  arms,  and  saddlery.  Afium  contains  several 
mosques  (one  of  them  a  veiy  handsome  bmlding),  and  it 
vi  the  seat  of  an  Armenian  biehop.  The  population  is 
estimated  at  about  60,000. 

AFRAGOLA,  a  town  o|  Italy,  in  the  province  of  Napoli, 
6  miles  N.N.E  of  Naples.  It  has  eztenuve  manufac- 
tures of  straw  bonnets.  Population  of  conunime  (1865), 
16,493. 

AFRANIUS,  Lttoiub,  a  Latin  poet  who  lived  about  a 
century  before  Christ  He  wrote  comedies  in  imitation  of 
Menander,  and  was  commended  by  Cicero  and  Quintilian 
for  his  acute  genius  and  fluent  style.  The  fragments  of 
his  works  which  aro  extant  have  been  collected  by  Bothe 
in  his  PoetoB  Seeniei  LcUini,  and  by  Neukirch  in  his  D^ 
Fdftula  TogcUa  JRomanorum, 


AFBANIUS,  LudUB,  whose  early  history  is  unknown, 
was  a  devoted  friend  and  adherent  of  Pompey,  whom  he 
served  with  distinction  as  one  of  his  lieutenants  in  the 
Sertorian  and  Mithridatic  wars.  In  the  year  60  B.a,  and 
chiefly  by  Pompe/s  support,  he  was  raised  to  the  oonsol- 
ship,  but  in  performing  the  duties  of  that  office  he  showed, 
like  many  other  soldiers  both  before  and  since,  an  utter 
incapacity*  to  manage  dvil  affairs.  In  the  following  year, 
while  governor  of  Cisalpine  Gaul,  he  had  the  good  fortune 
to  obtain  the  honour  of  a  triumph,  and  .on  the  allotment 
of  Spain  to  Pompey,  55  B^a,  Afranius  and  Petrdus  wen 
sent  to  take  charge  of  the  government  of  that  countiy. 
On  the  rupture  between  Caesar  and  Pompey,  they  were 
compdled,  after  a  short  campaign  in  which  they  were  at 
first  successful,  to  surrender  to  Caesar  at  Ilerda,  49  B.C, 
and  were  dismissed  on  promising  not  to  serve  again  in  the 
war.  Afranius,  regardless  of  his  promise,  join^  Pompey 
at  D3rrrhachium,  and  at  the  battle  of  Phanwlia,  48  Ka,  he 
had  charge  of  Pompe/s  campw  On  the  complete  deieat  of 
Pompey,  Afranius,  despairing  of  pardon  from  Cesar,  re-  ^ 
paired  to  Africa,  and  was  present  at  the  battle  of  Thapsna,  i 
46  B. a,  which  ruined  the  hopes  of  the  Pompeians  in  thai 
part  of  the  world.  Escaping  from  the  field  with  a  strong 
body  of  cavalry,  he  was  afterwards  taken  prisoner,  along 
with  Faustus  Sulla,  by  the  tit>ops  of  Sittius,  and  handed 
over  to  Cffisar,  whose  veterans,  disappointed  at  their  not 
being  led  to  immediate  execution,  rose  in  tumult  and  put 
them  to  death. 
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THIS  Tui  eoutindnt,  tlunun  asaoeiAted  from  the  dawn 
of  dvilisatioii  wiUi  traditions  and  mysteries  of  the 
most  stimnkting  kind,  has  remained  until  reoently  one  of 
the  least  known,  and,  both  commerdaUy  and  politically, 
one  of  the  least  important  of  the  great  divisions  of  the 
globe.  The  knowledge  of  Africa  powessed  by  the  ancients 
was  very  limited,  jowing  principally  to  its  physical  oonstroo- 
tiom  The  great  desert,  which  in  a  broad  belt  stretches 
quite  across  the  continent^  forbade  every  attempt  to  pass 
it  nntU  the  introdoctien  of  the  camel  by  the  Arabs.  The 
want  of  any  known  gveat  river,  except  the  Nile,  that  might 
eondact  into  the  interior,  contributed  to  confine  the  Qnek 
and  Roman  colonists  to  the  habitable  belt  along  the  north- 
em  coast  The  FhoBnidans  are  known  to  luve  formed 
establishments  on  the  northern  coast  of  Africa  at  a  very 
early  period  of  history,  probably  not  less  than  3000  years 
ago;  and  the  conquest  ol  Egyjpt  by.  Cambyses  dates  as  far 
beck  as  tiie  year  &a  525.  We  may  consider,  therefore, 
the  coasts  of  Egypt,  of  the  Bed  Sea,  and  of  the  Mediter- 
nnean,  to  have  been  settled  and  well  known  to  the  ancient 
Asiatics,  who  were  constantly  passing  the  narrow  isthmus 
whicl^  divided  their  country  from  Africa  and  led  them  im- 
mediately from  parched  deserts  into  a  fertile  valley,  watered 
by  a  magnificent  river.  But  whether  they  were  much  or 
little  acquainted  with  the  western  coast,  which  bounds  the 
Atkntic^  and  the  eastern  coast,  washed  by  the  Indian  Ocean, 
is  a  question  that  has  exercised  the  res^rch  and  ingenuity 
of  the  ablest  scholars  and  geographers,  and  has  not  yet 
been  satisfactorily  answered. 

This  question  being  one  of  curiosity  rather  than  utility, 
ve  diall  only  state  the  case,  and  the  results  of  the  several 
inquiries,  without  entering  into  the  merits  of  the  arguments 
advanced  by  the  different  parties.  We  are  told  hy  Hero- 
<iotnfl,  that  Necho,  king  of  Egypt,  sent  out  an  expedition 
under  the  command  of  certain  Phoenician  seamen,  for  the 
pnrpose  of  drcomnavigating  Africa ;  and  that,  on  their  re- 
tuni,  the>  asserted  that  they  had  accomplished  this  under- 
taUng.  Few  of  the  ancient  writers  give  credit  to  the  story; 
but,  amon^  the  modems,  the  Abb^  Paris  and  Montesquieu 
We  contended  that  this  voyage  was  actually  performed. 
Isaac  YossItis  and  D^AnviUe  have  strong  doubts ;  and  Dr 
Vincent  and  11,  Gosselin  maintain  that  such  an  expedition, 
at  such  a  period,  exceeds  all  the  means  and  resources  of 
Qa^igation,  then  in  its  infancy.  Last  of  all  comes  Major 
Hennel,  who,  in  his  elucidation  of  the  geography  of  Hero- 
dotus, has  done  more  than  all  the  rest  in  clearing  away  the 
doubta  of  history  ;  and  he  argues  the  possibility  of  such  a 
voyage,  from  the  construction  of  their  ships,  with  flat  bot- 
toma  and  low  m%sts,  enabling  them  to  keep  close  to  the 
land,  and  to  discover  and  enter  into  all  the  creeks  and  har- 
bours which  any  part  of  the  coast  might  present  At  all 
events,  one  thing  is  evident :  if  such  an  expedition  ever 
circnmuavigated  the  African  continent,  the  fruits  of  it  have 
uearly,  if  not  entirely,  perished. 

About  half  a  century  after  this  supposed  expedition,  the 
account  of  another  voyage,  down  the  western  coast,  is  con- 
tained in  the  Periptfu  of  Hanno,  which  has  also  called  forth 
many  learned  and  elaborate  discussions  among  modem  geo- 
graphers, some  of  whom  would  cany  Hanno  to  the  Bight 
of  Benin,  others  only  to  Sherbro  Sound  or  the  river  Nun 
in  lat  28"  N. 

The  extent  to  which  ancient  discovery  proceeded  alone; 
the  eastern  ccast  of  Africa,  has  divided  the  opinion  of  the 
learned  nearly  as  much  as  its  progress  on  the  western  coast 
Delisle,  Huet,  and  Bochart,  made  the  discovery  of  the  coast 
to  extend  as  far  south  as  Mosambiqne  and  Madagascar. 


D'Anville  could  trace  such  discovery  no  farther  than  to 
Cape  Delgado;  and  M  Gosselin  contends  that  the  ancients 
never  proceeded  down  the  coast  beyond  Brava.  But  Dr 
Vincent,  who  has  entered  more  profoundly  into  the  subject 
than  any  of  his  predecessors,  and  brought  a  great  fund  of 
learning  to  bear  on  the  question,  in  his  JPeriplus  of  the 
Eryihrean  Sea,  has  with  great  plausibility  extended  these 
boundaries  to  Mozambique  and  to  the  island  of  Madagascar. 
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%etch  Map  of  Africa. 

ligypt,  under  the  Ptolemies,  the  great  patrons  of  science 
and  promoters  of  discovery,  possessing  the  advantage  of 
the  only  great  river  which  falls  from  the  African  continent 
into  the  Mediterranean,  made  no  progress  beyond  its  an- 
cient boundaries;  and  though  the  Romans,  who  subse- 
quently possessed  Egypt,  penetrated  beyond  the  limits  of 
their  own  dependencies,  they  extended  their  discoveries  no 
further  than  Fezzan  in  one  direction,  and,  at  a  later  period, 
beyond  Nubia  as  far  as  Abyssinia,  and  the  regions  of  the 
Upper  NUcl  We  know  nothing  of  the  progress  made  by 
the  Carthaginians  in  the  discovery  of  Interior  Africa ;  but 
although  it  has  been  asserted  that  their  merchants  had 
reached  the  banks  of  the  interior  river,  which  we  call  the 
Eawara  or  Niger,  they  have  left  nothing  on  record  that 
will  warrant  such  a  supposition.  The  story  told  by  Hero- 
dotus, of  some  Nasamonians  crossing  the  desert,  and  arriv- 
ing at  a  large  -river,  can  only  be  applicable  to  some  western 
arm  of  the  Nile.  The  people  from  whom  we  derive  the 
first  information  concemin<;  the  interior  of  Northern  Africa 
are  the  Arabs,  who,  by  means  of  the  camel,  were  able  to 
penetrate  acroes  the  great  desert  to  the  very  centre  of  the 
continent,  and  along  the  two  coasts  as  far  as  the  Senegal  and 
the  Qambia  on  the  west,  and  to  Sofala  on  the  east  On  this 
latter  coast  they  not  only  explored  to  an  extent  far  beyond 
any  supposed  limits  of  ancient  discovery,  but  planted  colonies 
at  Sofala,  Mombas,  Melinda,  and  at  various  other  places. 

The  16th  century  produced  a  new  era  in  maritime  dis- 
covery. The  voyages  ol  the  Portuguese  were  the  first  to 
give  anything  like  an  accurate  outline  of  the  two  coasts, 
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and  to  complete  the  circumnaYigation  of  Africa.  The  di»- 
eoyery  of  ijnerica  and  the  West  Ind'/'t  islands  gave  riae  to 
ihat  horrid  traffic  in  African  negroes,  which  has  since  been 
suppressed;  but  this  traffic  has  been  the  means  of  acquiring 
«  more  extended  and  accurate  knowledge  of  that  part  of 
the  coast  which  lies  between  the  rivers  Senegal  and  the 
Cameroons,  as  well  as  of  the  manners  and  character  of  the 
people  who  inhabit  this  extended  line  of  coast.  With  the 
English  and  French  settlements  in  Africa  began  a  systematic 
surrey  of  the  coast,  and  portions  of  the  interior. 

The  uncertunty  and  confusion  that  prevailed  in  the  geo- 
graphy of  the  interior  of  Africa  induced  a  few  learned  and 
scientific  individuals  to  form  themselves  into  an  association 
for  promoting  the  exploration  of  Inner  Africa. .  This  society 
was  formed  in  London  in  1788,  and  under  its  auspices  im- 
portant additions  were  made  to  the  geography  of  Africa 
by  Houghton,  Mungo  Park,  HomemanD,  and  Burckhardt. 
Repeated  failures,  however,  at  length  discouraged  the  asso- 
ciation from  engaging  other  missionaries,  and  it  subse- 
quently merged  in  the  Royal  Geogfaphical  Society  in  1831. 

Dunng  the  last  sixty  years  more  has  been  done  to  make 
us  acquainted  with  the  geography  of  Africa  than  during 
the  whole  of  the  1700  previous  years,  since  Ptolemy,  taken 
together.  With  Mungo  Park,  strictly  speaking,  commences 
the  era  of  unceasing  endeavours  to  explore  the  interior. 

Mungo  Park  proceeded  in  1795  from  the  river  Gambia 
on  the  west  coast,  to  the  Joliba  (commonly  called  Kiger), 
traced  this  river  as  far  as  the  town  of  SUla,  explored  the 
intervening  countries,  determined  the  southern  confines  of 
the  Sahara,  and  returned  in  1797.  In  1805  this  adven- 
turous traveller  embarked  on  a  second  journey  in  the  same 
regions,  for  the  purpose  of  descending  down  the  river  Joliba 
to  its  mouth.  This  journey  added  little  to  the  discoveries 
already  made,  and  cost  the  traveller  his  hie.  He  is  ascer- 
tained to  have  passed  Timbuktu,  and  to  have  reached  Boussa, 
where  he  was  killed  by  the  natives.  In  1798  Dr  Lacerda, 
a  scientific  Portuguese  traveller,  who  had  already  acquired 
fame  through  his  journep  in  Brazil,  made  the  first  great 
journey  in  South-Eastem  Africa,  inland  from  Mozambique, 
and  r^ched  the  capital  of  the  African  king,  known  as  the 
Cazembe,  in  whose  country  he  died. 

Homemann,  in  1796-98,  penetrated  from  Cairo  to  Mur- 
zuk,  and  transmitted  from  that  place  valuable  information 
respecting  the  countries  to  the  south,  especially  Bomu. 
He  then  proceeded  in  that  direction,  but  it  is  supposed 
that  he  soon  afterwards  perished,  as  no  accounts  of  his  fur- 
ther progress  have  ever  reached  Europe.  The  first  actual 
crossing  of  the  continent  that  has  been  recorded  was  ac- 
oompliSied  between  the  years  1802  and  1806,  by  two  Fom- 
beirot  or  mercantile  traders  in  the  employment  of  the  Por- 
tuguese, who  passed  from  Angola  eastward  through  the 
territories  of  the  Muata  Hianvo  and  the  Cazembe,  to  the 
possessions  on  the  Zambeze.  In  1816  an  expedition  was 
sent  out  by  the  English  Qovemment,  under  the  command 
of  Captain  Tuckey,  to  the  river  Congo,  which  was  at  that 
time  believed  to  be  the  lower  course  of  the  Joliba.  This 
was  a  disastrous  undertaking,  and  the  geographical  addi- 
tions were  but  slight,  the  river  having  been  ascended  a 
distance  of  only  280  miles. 

In  1819  Lyon  and  Ritchie  penetrated  from  Tripoli  to 
Murzuk,  and  a  little  distance  beyond  that  place. 

In  1822  Denham,  Clapperton,  and  Oudney  set  forth 
from  Tripoli  in  the  same  dunection,  crossed  the  Great  De- 
aert>  and  reached,  on  the  4th  February  1823,  the  great  lake 
Tnd  or  Child.  The  suroonding  countries  were  explored  as 
far  as  Sakata  in  the  west,  and  Mandara  in  the  south.  This 
journey  was  altogether  one  of  the  most  successful  and  im- 
portant into  the  interior.  Oudney  died  in  Bomu,  but  Clap- 
perton undertook  a  second  journey  from  the  coast  of  Guinea, 
croneed  the  Eawara,  and  arrived  at  Sakatu,  at  which  place  he 


also  died.  His  servant,  Richard  Lander,  returned  to  Eng- 
land, after  having  explored  a  part  of  the  a4ioining  regions 

Migor  Laing  succeeded  in  reaching  Timbuktu  from  Tti- 
poli,  but  was  murdered  on  his  rotum  in  the  desert 

In  1827  and  1828  Cailli^  set  out  from  the  Rio  Nnnea 
on  the  western  coast,  reached  Timbuktu,  and  returned  from. 
that  place  through  tiie  Great  Desert  to  Marocca  A  second 
Portuguese  journey  was  undertaken  in  1830  from  Mozam- 
bique to  the  Cazembe's  dominions,  and  Major  Monteiro, 
the  leader  of  the  expedition,  moro  fortunate  than  hia  pre- 
decessor Dr  Lacerda,  was  enabled  to  complete  a  map  of  the 
country  traversed,  and  to  bring  back  a  complete  aocoont 
of  this  portion  of  the  interior. 

The  termination  of  the  Joliba,  Eawara,  or  Niger,  remained 
in  obscurity  till  1830,  when  it  was  ascertained  by  Lander 
and  his  brother,  who  succeeded  in  tracing  the  river  from 
Yaouri  down  to  ite  mouth.  They  embarked  on  a  second 
expedition,  which  sailed  in  1832,  for  the  purpose  of  ascend- 
ing the  Eawaia  as  far  as  Timbuktu.  But  only  Rabba  was 
reached,  and  the  general  resulte  of  the  expedition  were 
most  disastrous. 

The  great  Niger  expedition,  similar  to  the  forgoing, 
consisted  of  three  steam-vessels,  and  was  despatched  by  the 
Government  in  1841,  under  Captain  Trotter.  It  proved  a 
failure,  and  resulted  in  a  melancholy  loss  of  life. 

In  the  region  between  the  Kawaia  and  the  ooast^  Mr 
Duncan,  one  of  the  survivors  of  the  Niger  expedition, 
made  some  additions  to  our  geographical  knowledge  by 
his  journey  to  Adafoodia,  in  1845-46.  This  enterprising 
traveller  met  with  an  untimely  death  in  a  second  attempt 
in  the  same  region  for  the  purpose  of  reaching  Timbuktu. 

The  preceding  journeys  were  confined  chiefly  to  the 
northern  and  western  portions  of  the  continent  A  much 
greater  number  of  travellers  explored  the  regions  drained 
by  the  Nile,  the  salubrity  of  which,  particularlj  of 
Abyssinia,  is  so  infinitely  greater  than  that  of  Western 
Africa,  that  among  the  many  explorers  of  the  former,  a 
very  small  proportion  have  died  as  compared  with  the  im- 
mense loss  of  life  in  Western  Africa.  Among  the  most 
distinguished:  of  the  earlier  East  African  travellers  are 
Bruce  (1768-73),  Browne  (1793),  who  reached  Darfur, 
Burckhardt  (1814),  CaiUiaud  (1819),  and  more  recently 
Rttppel  (1824-25),  Russegger  (1837),  ITAbbadie  (1838- 
44),  Beke  (1840-44),  D'Amaud  and  Weme  on  the  White 
Nile  (1840-42),  and  Brun  RoUet  (1845^ 

Though  the  Dutch  settlement  in  couth  Africa  was 
founded  as  early  as  1650,  not  much  information  of  the 
interior  of  that  portion  of  the  continent  was  gained  tUl  the 
end  of  the  18th  century,  when  a  series  of  journeys  was  com- 
menced by  Spamnann,  and  followed  up  by  Yaillant,  Barrow, 
Trotter,  Somerville,  Lichtenstein,  Burchell  (1812),  Camp- 
bell, Thomson,  Smith,  Alexander  (1836-37),  and  Harris. 

A  station  of  the  Church  Missionary  Society  was  estab- 
lished near  Mombas,  in  about  4"*  S.  lat  on  the  east  eoast 
of  Africa,  in  1845,  and  the  zealous  missionaries  in  charge 
of  it  began  to  make  exploring  journeys  into  the  iuterior. 
Thus,  early  in  1849,  the  Rev.  Mr  Rebmann  discovered  the 
great  snow-clad  mountain  of  Kilima-igaro,  rising  on  the 
edge  of  the  inland  plateau ;  and  his  companion,  Dr  Krapf  , 
taiong  a  more  norUierly  route,  came  in  sight  of  a  second 
huge  mountain  named  Kenia,  also  snow-dad,  though  directly 
beneath  the  equator.  Frequent  reporte  reached  theae  mis- 
sionaries of  vast  lakes  in  the  interior  beyond  the  mountains 
they  had  discovered,  and  their  information  awakened  a 
great  interest  in  this  region  at  homew 

About  this  time  an  embassy,  for  the  purpose  of  condnd- 
ing  commercial  treaties  with  the  chiefs  of  Northern  Africa, 
as  far  as  Lake  Chad,  by  which  the  legitimate  trade  of  these 
countries  should  be  extended  and  tiie  system  at  slaTsry 
abolished,' was  originated  by  Mr  James  Richardson^  who 
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left  England  for  tbit  pmpose  in  1849,  acoomnuiied  by^Dis 
Bardi  and  Orerwag:  The  expedition  bad  'already  ahnoct 
reaefaed  the  acene  of  its  labom  idien  Bichardflon  died; 
Overw^  also  fell  a  Yictim  to  his  ezertions,  but  Dr  Berth 
eoDtbmed  his  ezplorationa  till  1856.  Duing  this  time  be 
tWfjBEBed  in  manj  direction!  ahnoet  the  whole  of-  the^ 
BOKiheni  Sondan,  completing  a  aeriee  of  jonneys  which' 
must  ahrays  remain  most  conspicoooa  in  Nortii  African 
trarel,  and  upon  whieh  we  are  stOl  dependent  for  the  greater 
part  of  our  knowledge  of  the  cential  liegro  states. 

In  the  sommer  of  1849,  Dr  Lhringstone^  who,  as  an 
agmt  of  the  London  Missionary  Society,  bad  laboured  and 
travelled  in  the  coontries  immediately  north  of  the  Gape 
Oolimy  since  1840,  began  those  remarkable  journeys  in  the 
Interior  of  Sonthem  Africa,  which  hare  continued  until  the 
present  time,  and  have  given  to  him  the  firrt  place  among 
AMcan  disooTersn.  'Hie  finding  of  Lske  Ngami,  the 
central  point  ci  the  continental  drainage  of  BonSk  AMca, 
was  tiie  great  diseoreiy  of  the  first  year. 

Two  jonmeyA  from  the  west  coest  now  daim  attention. 
In  1846  a  Portuguese  trader  named  Qra9a  succeeded  in 
again  reaching  the  country  of  the  South  African  potentate^ 
named  the  Ifuata  YanTO,  from  Angola;' he  was  followed 
Vy  a  Hungarian  nam»d  Ladislaus  Magyar,  who  explored 
the  central  country  in  various  directions  from  1847  to  1851. 
Between  1851  and  1853  livingstone  made'  two  journeys 
northward  from  bis  station  in  the  land  of  the  Beohuanas, 
and  was  the  first  European  to  embark  upon  the  upper 
course  of  the  Zambese.  From  the  Makoiolo  country,  in 
the  central  part  of  the  river  basin,  he  now  led  a  party  of 
nstiyea  westwards  up-stream  to  the  water-parting  of  the 
CGotinent  at  the  little  Lake  Dilolo,  and  thence  to  the  western 
slopes  reaching  the  Portuguese  coest  at  Loanda  in  1854. 

During  1851  Galton  expbred  a  part  of  the  south-western 
countiy  inhabited  by  the  Damaras  and  Ovampo,  from  Wal- 
fisdi  Bay  to  a  point  in  lat  IT""  58'  S.,  and  long.  21*  E., 
determining  accurately  a  niunber  of  positions  in  ^is  region. 
(hi  tiie  soutii-east,  also,  Qassiot  made  an  interesting  journey 
from  Port  Katal  north*westward  through  the  mountains  to 
the  riTcr  Lfanpopo. 

Two  most  remarkable  journeys  across  the  whole  continent 
now  follow  in  order ;  the  one^  made  by  Siha  Porto,  a  Por^ 
tugnese  trader,  who  leaving  Benguela  in  1853,  took  an 
eastward  route,  paiaQel  to  but  considerably  northward  of 
tiie  Zambeie,  over  perfectly  unknown  country.  He  then 
rounded  the  southern  end  ^  the  Lake  Nyassa  (afterwards 
expkued  by  Livingstone),  and  made  his  way  across  the  east 
eoast4and  to  the  mouth  of  the  Bovuma  river,  having  spent 
a  year  and  two  months  in  his  tedious  march.  The  other 
was  executed  by  Livingstone^  who  in  returning  (1855-56) 
by  a  somewhat  more  northerly  route  than  that  travelled  over 
m  g(nng  westward  to  Loanda>  descended  the  Zambese  to  its 
month  at  Quilimane^  discovering  the  wonderful  Victoria 
FaDs  of  the  river  on  his  way. 

In  1856  an  important  sddition  was  made  to  the  moro 
exact  geography  of  Africa,  in  a  survey  of  the  greater  part 
of  the  course  of  the  Orange  river,  by  Mr  Mo&t^  a  son  of 
the  veteran  South  African  missionary. 

The  following  year  was  one  of  ipreat  activity  in  African 
exfdoration.  Dunara  Land,  in  the  south-west,  was  tnb- 
versed  by  Mtev  Hahn  and  Bath  as  far  as  the  southern 
limit  of  the  Portuguese  territory  at  the  Cunene  river ;  Dr 
Bastian  was  exploring  the  interior  of  Congo  and  Angola, 
and  Du  CSiailln  had  begun  his  first  journey  in  the  forest 
country  of  the  Fan  tribes  on  the  equatorial  west  coast. 
Under  the  auspices  of  the  Boyal  Qeographical  Society, 
Osi>tains  Burton  and  Speke,  already  distinguished  by  their 
perilous  journey  to  Harar,  a  trading  centre  in  the  Somali 
and  QaHa  country  of  the  east  African  promontory,  set  out 
from  Zanzibar,  to  ascertain  the  truth  ab^nt  the  great  inland 


lakes  which  had  been  reported  by  the  MomDas  miwiiionaries. 
Their  most  successful  journey  (1857-^9)  resulted  in  the 
discovery  of  Lake  Tanganyiks,  in  a  deep  basin,  between 
3"*  and  8*  S.  lat,  and  of  the  southern  portion  of  a  perhaps 
mater  lake  northward,  supposed  by  Speke^  its  discoverer, 
to  be  the  head  reservoir  of  the  Nile. 

Li  a  new  journey  in  the  Zambese  region  in  1859,  Dr 
Livingstone^  accompanied  by  Dr  Kirk,  traced  the  Shiro 
river,  a  northern  tributary  of  the  Zambese^  to  its  outflow 
from  the  Kyassa,  the^most  southerly  of  the  great  African 
chain  of  fresh  lakea.        V' 

About  this  time  dso  several  travellen  (Petherick  (1858), 
Lejean,  Miani,  the  Poncets,  Antinori,  Debono,  Peney) 
were  adding  much  to  the  eijiiting  knowledge  of  the  Upper 
White  Nile  from  the  Egyptian  aide;  and  in  the  nortii  the 
Algerian  Sahara  was  being  explored  by  the  French  scien- 
tifio  traveller  Duveyrier. 

Li  1860  Captain  Speke,  anxious  to  extend  knowledge 
of  the  great  inland  reservoirs  which  bad  been  discovered  in 
bis  former  journey,  and  to  connect  them  with  the  known 
countries  to  northward,  accompanied  by  Oaptain  Grant, 
again  left  Zaniibar.  Beaching  a  point  on  the  north-western 
shores  of  the  great  lake  wluch  he  bad  previously  made 
known,  and  wluch  he  now  named  the  Victoria  Kyanfl^  the 
traveller  thence  traced  the  outflowing  river  to  the  "Vniite 
Nile  at  Gondokoro,  thus  completing  a  great  link  in  the 
chain  of  African  discoveries,  which  binds  tbe  country  known 
from  the  east  coast  to  that  explored  from  the  side  of  Egypt 

Meanwhile  Dr  Livingstone  had  endeavoured  to  find  a 
way  to  his  newly-discovered  Lake  Nyassa  from  the  mouth 
of  the  Bovuma,  a  large  river  which  flows  to  tiie  Lidian 
Ocean  near  Cape  Del«ulo,  and  which  was  also  reported  to 
take  its  rise  in  this  lake,  but  the  river  proved  to  be  un- 
navigable  beyond  a  point  not  far  from  the  sea.  He 
returned  then  (in  1861)  to  the  Shire  river;  and,  carrying 
a  boat  past  its  rapids^  launched  out  to  explore  the  whole 
length  oi  Lake  Nyassa. 

A  series  of  important  journeys  by  Gerhard  Boblfs  had 
now'(1861)  b^gnn  in  Marocco  and  in  the  Maroccan  Sahara; 
and  on  the  equatorial  east  coast  region,  Baron  von  der 
Decken  had  extended  Bebmann's  information  in  the  region 
of  the  snowy  mountain,  Kilima-iqaro. 

Li  the  south  the  artist  Baines  had  crossed  the  Kalahari 
Desert  from  Damara  Land  to  the  falls  of  the  Zambese. 
In  1862  Petherick  made  an  important  journey  of  explora- 
tion in  the  Nile  region  west  of  Gondokoro. 

The  year  1864  was  marked  by  the  discovery  of  a  second 
great  reservoir  lake  of  the  Nile,  near  the  latitale  of  the 
Tiotoria  Nyansa,  by  Baker,  pushing  southward  from  Gon* 
dokoro.  This  lake  tiie  discoverer  named  the  Albert  Nyansa, 
During  this  vear  also,  Boblfs  extended  his  travels  from 
Marocco  to  the  oasis  of  Tuat^  thence  making  his  way  to 
Ghadames  and  Tripoli;  in  Western  Africa^  the  officers  of 
the  French  marine  stationed  at  the  Gaboon  explored  the 
delta  region  of  the  great  Ogowai  river;  and-Du  Chaillu, 
in  a  second  jonm^  (1864-65),  entered  the  gorilla  country 
of  Ashango,  south  ot  this  river;  whilst,  on  the  east  coast^ 
Baron  von  der  Decken  attempted  the  navigation  of  the 
Juba,  but  was  destined  to  fall  a  martyr  to  the  jealousies  of 
the  GeUa  and  Somali  tribes,  whose  territories  the  river 
divides. 

After  a  short  stay  at  Tripoli,  the  traveller  Boblfs  again 
turned  southward,  and  in  a  journey  which  lasted  from 
1865  to  1867,  crossed  the  whole  northern  continent — first 
reachinn^  Lake  Chad  by  idmost  the  same  route  as  that  for- 
merly taken  by  Berth,  and  thence  striking  south-westward 
by  a  new  path  to  the  Bight  of  Benin. 

Li  1866  some  progress  was  made  in  discovery  in  the 
west  by  the  navigation  of  the  Ogowai  river  by  Walker,  for 
200  miles  from  its  mouth,    Hahn  and  Bath  abo  extended 
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their  exploration  of  Daman  Land.  On  the  eaetetn  aide 
Mesan  Wakefield  and  New,  the  sacoeesoze  of  Kiapf  and 
Behmann  in  the  Mombas  Mlafrion,  made  numezoiu  short 
joozneys  in  the  Galla  oountiyy  and  the  fonner  collected 
Yerj  relvMe  native  inf onnation  reepecting  the  coxmtrieB 
lying  between  thia  coaat-land  and  the  great  lakes  of  the 
Kile  basin.  In  this  year  also  Dr  Livingstone  had  again 
entered  the  Bomma  rirar,  beginning  that  greatest  of  all 
hia  jonmeys  from  which  he  has  not  yet  (1873)  zetumedy 
and  the  outline  of  which  we  shall  notice  farther  on. 

Still  farther  south,  in  1866-67^  the  discoYeiy  of  gold  in 
the  mountains  between  the  Zambese  end  Limpopo  riyera, 
by  the  pioneer  Mauch,  gave  great  impetus  to  exploration 
in  this  part  of  the  continent  The  yean  1867-68  brought 
the  memorable  Abyssinian  campaign,  and  the  accurate  re- 
ooids  kept  of  the  line  of  march  on  the  high  land  from 
ICaasowah  to  Magdala  formed  a  most  valuable  contribution 
to  African  geography. 

Uost  important  in  the  following  years  (1869-71)  were 
the  reeearehes  of  the  botanist,  Dr  Schweinfurth,  in  the 
region  of  the  complicated  network  of  tributaries  receive^ 
by  the  White  Nile  west  of  Gondokoro,  during  which  he 
passed  the  water-parting  of  the  Nilrbadn  in  tins  direction, 
and  came  into  a  new  area  of  drainage,  possibly  belonging 
to  the  system  of  Lake  Chad;  and  the  outsetting  (^  agreat 
Egyptian  military  expedition  (1869)  by  Sir  Samuel  BikjBt, 
for  the  porpoee^c^  exploration  Of  the  Upper  Nile  and' of  the 
extomination  of  dave  traffic  on  the  river,  and  to  plant 
figyptian  military  posts  in  the  regions  visited. 

The  letters  received  from  time  to  time  in  this  country 
from  Dr  Livingstone  enable  us  to  trace  roughly  his  move- 
ments from  1866  to  the  present  €me  as  follows . — ^Arriving 
from  Bombay,  on  the  East  African  coast,  near  the  mouth 
of  the  Bovuma^  he  passed  up  the  course  of  this  river  to  the 
confluence  of  its  main  tributary  branches,  one  coming  from 
the  north-west,  the  other  from  south-west  Following  the 
latter  arm,  the  traveller  appears  to  have  gone  round  the 
southern  end  of  the  Lake  Nyassa,  and,  m^mMiig  then  in  a 
north-westeriy  direction,  he  crossed  the  head  waters,  of 
the  Aruangoa  tributary  of  the  Zambeie,  near  the  track 
of  Lacerda,  in  the  previous  century;  ascending  a  high 
land,  he  came  upon  a  portion  of  tiie  Ghambese  river, 
belonging  to  a  different  basin,  and  continuing  in  a  north- 
westerly direction,  discovered  Lake  Liemba,  a  southern 
extension  of  Lake  Tanganyika,  in  April  1867.  Thence  ho 
tamed  to  the  Gaiembe's  town,  and  in  Journeys  northward 
and  southward  from  this  point,  made  known  the  two  great 
lakes,  Moero  (Sept  1867),  and  Bangweolo  or  Bemba  (July 
1868),  which  form  part  of  a  new  system,  connected  by  the 
Chambese  (also  named  the  Luapnla  and  Lualaba)  river  in  a 
basin  south  and  west  of  that  of  the  Tangany&a.  In  1869 
Livingstone  had  made  his  way  to  Ujyi,  Burton's  halting- 
pUuie,  on  the  eastern  shore  of  the  Tanganyika.  Hence, 
crossing  the  lake,  he  penetrated  the  dense  tropical  forests 
and  swamps  of  Manyuema  country,  in  the  heart  of  the 
southern  portion  of  the  continent,  and  'during  187(^71 
traced  the  vast  river  (Lualaba)  flowing  out  of  the  Lake 
Moero,  in  its  north  and  westerly  course,  to  a  second,  and 
then  a  third  great  expansion — ^Lake  Eamalondo  the  one, 
and  the  other  a  still  unvisited  body  of  water  lying  in  about 
3"*  S.  lat,  and  %6'*  or  26""  R  long;  also  learning,  by  native 
report,  that  the  Lualaba  (which  is  in  all  probal^ty  the 
upper  course  of  the  mighty  Congo  river)  received  a  great 
tributary  from  south-westward.  This  south-western  arm 
also  expands  into  a  vast  lake,  which  Livingstone  has  named, 
in  anticipation.  Lake  Lincoln. 

Though  the  untruth  of  a  report  of  Livingstone's  death, 
near  the  Nyassa.  had  been  proved  by  an  expedition  sent 
out  on  his  track  by  the  Qeographical  Society  of  London  in 
1867,  yet,  at  the  time  of  hu  Manyuema  journey,  the  pro- 


bable fate  of  the  great  traveOec^  from  wfaom  no  newa  liad 
come  out  of  Africa  for  more  than  two  yeaxs,  became  a  maMr 
ter  of  the  greatest  anxiety  among  all  classes  in  Europe  aod 
America^  This  led  to  a  special  mission  for  Dr  LiviDgstone*! 
aid,  generously  fitted  out  at  the  cost  of  the  proprietor  of  aa 
American  newspaper.  Stanley,  the  leader  of  this  expedi- 
tion, made  a  bold  march  from  Zanzibar  to  Uj^ji,  on  Lake 
Tanganyika,  and  was  fortunate  in  meeting  the  great  travel- 
ler there^  returning  from  Manyuema,  broken  down  by  the 
severity  of  the  tMk  which  he  had  accomplished,  and  in 
need  of  everything^  A  boat  voyage  round  the  northern 
end  of  Tanganyika,  undertaken  in  the  latter  part  of  1871 
by  Livingstone  and  Stanley  together,  proved  that  this  great 
lake  has  no  apparent  outlet  in  a  northerly  direction,  and 
leaves  the  question  of  its  drainage  in  considerable  doubt 

Becnuted  in  health,  and  supplied  with  stores  and  fol- 
lowers, livingstone  is  believed  to  have  started  afresh  from 
IJnyanyembe,  a  point  midway  in  the  route  from  Zansihar  to 
Ujyi,  where  he  parted  with  Stanley,  in  autumn  of  1872,  to 
carry  out  a  projected  journey,  in  which  he  wiU  dear  up 
all  doubts  respecting  the  idtimate  direction  of  the  great 
Lualaba  river; 

Of  the  expeditions  which  have  been  progressing  in  Africa 
contemporaneously  with  these  later  journeys  of  Dr  Living- 
stone, that  of  Sir  Samuel  Baker  is  perhaps  the  most  im- 
portant, though  its  story  has  until  now  been  one  of  almost 
continuous  hudship  and  disaster.  Up  to  the  middle  of  the 
year  1870,  at  which  time  the  expedition,  consiating  of  up- 
wards of  1500  men,  with  niunerous  vessels,  had  aaf^y 
reached  a  point  on  the  Nile  in  9^  26'  N.  lat,  all  ^peaia  to 
have  gone  well ;  but  beyond  this  the  passsges  of  tiie  river 
had  become  choked  with  overgrowth  of  vegetation,  and 
each  yard  of  advance  had  to  be  cut  through  this  living  bai^ 
lier ;  disease  broke  out  among  the  troops,  and  the  expedi- 
tion was  reduced  to  the  greatest  straits.  In  the  end,  how- 
ever, it  appears  to  have  been  completely  snocessfnl,  and 
before  Sir  Samuel  Baker's  return  to  E^^  in  1873,  the 
whole  country,  aa  far  south  as  the  equator,  had  been  taken 
possession  of  in  the  name  of  £|gypt>  and  several  gazriaonB 
had  been  planted  to  maintain  the  hdd. 

Knowledge  of  the  rich  country  between  the  Transvaal 
Bepublio  and  the  Zambeze  has  extended  with  wonderfol 
rapidi^,  through  the  exertions  of  the  pioneers  Maneh,  Mohr, 
Baines,  Mton,  and  St  Yinoent  ErskiQe,  so  tiiat  this  region 
has  now  ahnoet  passed  out  of  the  category  of  lands  in  which 
geographical  discoveries  can  be  made.  A  point  ol  great 
interest  in  the  progress  of  the  exploration  ol  this  eoontiy 
was  the  discovery  by  Manch,  in  1871,  of  the  roina  of  an 
ancient  city  or  fortress,  named  Zimbaoe^  certainly  not  of 
African  constmotion,  about  200  miles  due  west  horn 
Sofahs  in  lat  20**  15'  a,  lon^  SO"*  45'  £.,  through  which  it 
has  been  sought  to  identify  this  region  with  the  Ophir  of 
Scripture.  The  findings  in  1869,  of  rich  diamond  fields  in 
the  upper  valley  of  the  Orange  river,  and  in  that  of  its 
tributary  the  Yaal,  caused  a  rush  of  emigration  to  these 
districts,  and  tended  still  farther  to  develop  tills  portion  of 
Africa. 

North  African  exploration  is  also  vigorously  progressing 
Li  the  west,  during  1869.  Winwood  Beade  niade  a  journey 
from  Sierra  Leone  to  the  head  of  the  Niger,  and*from  1867 
onwards  M.  Munringor,  oonsul  at  Massowa,  has  greatiy 
extended  our  knowledge  ol  Northern  Abyssinia.  A  notable 
journey  of  exploration  in  the  Sahara  remains  to  be  men- 
tioned In  1869  Dr  Nachtigal  was  appointed  to  cany 
presents  from  the  King  of  Prussia  to  the  Sultan  of  Bomu. 
on  Lake  CSiad,  in  admowledgment  of  that  potentate's  aid 
to  fonner  travellers.  Besides  accomplishing  this  mission, 
this  explorer  hasadded  very  considerably  to  our  knowledgeof 
the  Eastern  Sahara  by  investigating  the  central  mountainous 
country  of  Tibesti,  hitherto  only  Imown  by  report;  and  in 
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mofe  rooent  JooneTB,  still  being  eontmnod,  he  has  pioTod 
the  existence  of  an  outflowing  river  from  Lake  Chad,  which 
has  hitherto  been  beUeved  to  be  a  terminal  hike,  the  fresh- 
ness of  its  waters  having  on  this  account  appeared  an 
anomalj  in  physical  geography. 

With'  the  double  purpose  of  affording  support  to  Dr 
Idvingstone,  and  of  adding  to  the  geography  of  Equatorial 
Africa^  two  expeditions  were  fitted  out  by  the  Boyal  Geo- 
graphical Society  in  1872.  One  of  these,  led  by  lient. 
CAffieron,  was  planned  to  follow  the  footsteps  of  Living- 
stone in  his  present  journey  from  the  esstem  side,  entering 
the  country  by  the  ordinary  trade  route  from  Zanribar  to- 
wards the  Tanganyika.  This  expedition  started  from  Zan- 
zibar early  in  1873,  under  the  auspices  of  Sir  BarUe  Frere's 
niission,  and  has  now  made  considerable  progress  towards 
the  interior.  The  other,  named  the  **  Livingstone  Congo 
Expedition,"  under  Lieuts.  Qrandy,  is  to  pass  from  £e 
west  coast  to  the  interior,  by  following  the  river  Congo, 
wliich  is  almost  without  doubt  the  lower  course  of  the  great 
Lnalaba  river,  about  to  be  further  explored  by  Dr  Living- 
stone coming  to  it  from  the  eastern  side.  The  latest 
accounts  from  this  expedition  sre  also  in  the  highest 
degree  favourable,  and  an  advance  of  upwards  of  150  miles 
has  already  been  made  from  Loanda.  A  new  expedition, 
under  the  leadership  of  the  indefatigable  traveller  Rohlfs,  is 
now  in  preparation,  and  is  destined  to  explore  the  unknown 
portions  of  the  Libyan  desert. 

Thus  the  exploration  of  the  great  continent  is  slowly 
advancing  year  by  year,  but  with  earnest  and  unceasing 
progresai  As  yet  the  only  portions  of  Africa  of  which  we 
possess  any  approach  to  an  accurate  topographical  know- 
ledge are,  the  Cape  Colony  and  Natal  under  British  rule 
in  the  south,  the  French  colony  of  Algeria,  the  Portuguese 
possessfon  of  Angola,  and  Egypt  and  Tunis,  dependent  on 
the  Turkish  Empire,  in  the  north. 

Throughout  the  rest  of  the  continent,  a  network  of  routes 
acoompliidied  by  travellers  gives  in  most  parts  the  great  out- 
line of  its  features;  where  Uiese  lines  interlace  more  closely, 
as,  in  the  South  African  Republics,  and  in  Abyssinia,  the 
general  aspect  of  the  land  is  now  so  weU  known  as  to  pre- 
clude the  possibility  of  any  important  geographical  dis- 
coveiy  there;  elsewhere,  however,  the  gaps  between  the 
tracks  are  wider.  Li  the  vast  inhospitable  region  of  the 
Sahara  there  are  great  areas  still  unknown  to  d^sed  man, 
and  the  equatorial  region  of  diense  forests  m  Central  Africa 
is  still  one  of  the  greatest  terrcB  ineoffnitcs  of  the  globe. 

The  origin  and  meaning  of  the  name  of  this  great  con- 
tinent has  been  a  fertile  subject  for  coigecture  among 
philologists  and  antiquaries.  By  the  Qreeks  it  was  called 
Libya,  Aifiwf,  and  by  the  Bomans  Africa.  Yarro  believed 
he  had  found  the  etymology  of  the  former  in  Ziha,  the 
Greek  name  of  the  south  wind ;  and  Servius,  the  scholiast 
on  yirgil,  proposed  to  derive  the  other  from  the  Latin  word 
aprica  (sunny),  or  the  Greek  word  OrphrikS  (without  cold). 
It  is  more  probable  that  the  name  Libya  was  derived  by 
the  Greeks  froin  the  name  of  the  people  whom  they  found 
in  possession  of  the  coimtry  to  the  westward  of  Egypt,  and 
who  are  believed  to  have  been  those  that  are  called  in  the 
Hebrew  Scriptures  Lehahim  or  Lubim,  With  respect  to 
the  word  Afrioa^  Suidas  teHs  us  that  it  was  the  proper 
name  of  that  great  city  which  the  Bomans  called  Carthago^ 
and  the  Greeks,  Karchedon.  It  is  certain,  at  least,  that  it 
was  applied  originally  to  the  country  in  the  immediate 
neighbourhood  of  Carthage,  that  part  of  the  continent  first 
known  to  the  Bomans,  and  that  it  was  subsequently  ex- 
tended with  their  increasing  knowledge,  till  it  came  at  last 
to  tndude  the  whole  continent  Of  the  meaning  of  the 
name,  the  language  of  Carthage  itself  supplies  a  simple 
and  natural  explanation ;  the  word  Afrygah^  signifying  a 
sepante  establishment^  or  in  other  words  a  colony,  as 


Osrthage  was  of  Tyre.  So  that  the  Phoenicians  of  old, 
at  home,  may  have  spoken  of  their  Afiygah,  just  as  we 
speak  of  our  colonieSb  Be  that  as  it  may,  tiie  Arabs  of 
the  present  day  still  give  the  name  of  Afiygah  or  Aftikiyah 
to  the  territoiy  of  l\mis.  It  may  also  be  remaiked,  that 
the  name  seems  not  to  have  been  used  by  the  Bomans 
till  after  the  time  of  the  first  Punic  war,  when  they  became 
first  acquainted  with  what  they  afterwards  called  AjHca 
Fropria, 

Africa  lies  between  the  latitudes  of  38**  K  and  Zb"*  S., 
and  is  of  all  the  continents  the  most  truly  tropical  It  is, 
strictly  speaking,  an  enormous  peninsula  attached  to  Asia 
by  the  isthmus  oif  Sues.  The  most  northern  point  is  the 
Cape,  situated  a  little  to  the  west  of  Cabo  Blanco,  and 
opposite  Sicily,  which  lies  in  lat  37''  20^  40''  N.,  long.  9" 
4r  £.  Its  southernmost  point  is  Cabo  d'Agulhas,  in  34^ 
49'  15'  S.;  the  distance  between  these  two  points  being 
4330  geographical,  or  about  5000  English  milea  The 
westernmost  point  is  Cabo  Verde,  in  long.  W  33'  W.,  its 
easternmost  Cape  Jerdaffun,  in  long.  bV  21'  E.,  lat  lO""  25' 
N.,  the  distance  between  the  two  points  being  about  the 
same  as  its  length.  The  western  coasts  are  washed  by  the 
Atlantic,  the  northern  by  the  Mediterranean,  and  the 
eastern  by  the  Indian  Ocean. 

The  form  has  been  likened  to  a  triangle,  or  to  an  oval, 
but  such  a  comparison  is  scarcely  warranted,  it  being  of  an 
irregular  shape,  the  northern  half  rounding  QjflT,  the  southern 
one  contracting  and  terminating  in  a  point 

The  superficial  extent  of  Africa  has  never  been  accurately 
determined,  but  may  be  taken  at  9,858,000  geographical 
square  miles,  exclusive  of  the  islands.  It  is  larger  than 
either  Europe  or  Australia,  but  smaller  than  Asia  and  the 
New  World. 

The  coast  line  of  Africa  Is  veiy  regular  and  unbroken, 
presenting  few  bays  and  peninsulas.  The  chief  indentation 
is  formed  by  the  Gulf  of  Guinea,  with  its  two  secondary 
divisions,  the  Bight  of  Benin  and  the  Bight  of  Biafra.  On 
the  northern  coast,  the  Gulf  of  Sidra  and  the  Gulf  of  Eabea 
must  be  mentioned,  and  on  the  eastern  coast  the  Gulf  of 
Arabia. 

The  physical  configuration  may  be  considered  under  two 
heads,  tiie  great  lower-lands  and  plains  of  Northern  Africa, 
and  the  great  table-lands,  with  their  mountain  ranges  and 
groups,  of  Central  and  Southern  Africa.  The  great  northern 
lower-land  comprises  the  Sahara,  the  Lake  Chad  region, 
and  the  valley  of  the  Lower  Nile.  The  Sahara  is  by  no 
means  a  plain  throughout,  but  for  the  greater  part  it  rises 
into  table-lands,  interspersed  with  mountain  groups  of 
6000  feet  elevation,  and  probably  more,  and  the  term 
lower-lands  can  only  be  applied  to  it  in  a  general  way,  to 
distinguish  it  from  the  more  elevated  region  to  the  south. 

The  Sahara  has  often  been  pictured  as  a  monotonous 
and  immense  expanse  of  sand ;  but  nothing  could  be  mora 
erroneous,  as  the  greatest  variety  exists  in  the  physical 
configuration  of  its  surface,  as  well  ss  in  its  geological 
features.  Our  knowledge  is  ss  yet  too  scanty  to  enable  us 
to  trace  its  features  in  every  part  On  the  north,  this  great 
desert  is  fringed  with  extensive  table-lands,  which  in  some 
places  rise  abruptly  from  the  Mediterranean,  as  the  grcAt 
plateau  of  Barbery,  extending  through  Marocco,  Algeria, 
and  Tunis,  and  the  table-land  of  Barca,  elevated  1500  feet, 
and  gradually  descending  towards  the  Delta  of  the  Nilct 
This  elevated  ground  is  succeeded  to  the  south  by  a 
depressed  region,  which  extends  from  the  Greac  Syrtis  or 
Gulf  of  Sidra,  in  a  general  direction  as  far  as  Middle 
Egypt,  and  comprises  the  oases  of  Augila  and  SiwaL  So 
greatly  depressed  is  this  region,  that  me  level  of  tiie  oasis 
of  Siwah  is  100  feet,  and  in  one  place  (Bahrein)  even  167 
feet  below  the  level  of  the  sea.  The  western  portions  of  this 
country,  between  the  oases  of  Augila  and  Si^,  explored  ia 
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1869  hy  the  traTeller  RoUb,  were  found  to  be  ererjwhare 
from  100  to  150  feel  beneath  the  lerd  of  ih0  Meditemiiflan^ 
■ad  M.  de  Leeaepe,  in  oondncting  a  mrrej  from  the 
Egyptian  side,  found  the  eastern  pezt  to  be  much  beneath 
the  level  of  the  Nile.  Here  then  must  be  one  of  the 
greatest  azeas  of  depression  in  the  land  of  the  g^obe^  oom- 
paraUe  with  that  which  sonoonds  the  OMpian  Sea.  This 
depressed  region  is  again  followed  hy  a  tabMand  of  eon- 
siderable  ektent  and  wjdth,  extending  from  the  Qnlf  of 
Kabes  in  a  southerly  direetioA,  along  the  Tripoline  shores, 
and  infobably  trayening,  in  the  same  direction,  the  Libyan 
"Deaert,  and  reaching  as  far  as  the  Nile,  near  the  first 
catazaet  Its  north-western  part,  as  far  as  Sokna,  oonsists 
of  the  Hamadah,  a  stony,  dreary,  and  eztensiTe  table-land, 
of  firam  1500  to  2000  feet  higl^  "  Which  seems  to  be  like 
abroadbdlt  intercepting  the  progress  of  oonmierce,  civili- 
sation, and  conquest,  from  the  shores  of  the  Mediienranean 
to  Central  Africa."  Near  Sokna  this.  pUtean  breaks  up 
and  forms  what  axe.  called  the  Jebel-es-Soda,  or  "ffaxtk 
Mountains,  a  most  picturesque  group  of  difis ;  and  again, 
on  the  route  from  Munsnk  to'Egypt^it  also  breaks  into 
huge  clifE^  and  bears  the  name. of  M-Haroqj.  The  whole 
of  the  oentrtal  portion  of  the  Nor^iem  Sahara,  as  far  soutii 
as  the  plateau  of  Air  or  Asben,  is  occupied  by  similar  bare 
toble^ands,  with  lower  areas  of  sand  dunes  between. 
Numerous  wadys,  the  only  inhabited  parts  of  the  country, 
intersect  the  slopes  of  these  plateaux.  The  country  of 
Aha^^,  between  23"*  and  29''  N.  lat,  and  5"*  B.  long., 
appears  to  form  the'Central  elevation  from  which  the  greater 
of  these  dry  water-courses  radiate ;  from  it  a  series  of  long 
wadys— one  of  them,  the  wady  Kharis  or  Igharghar,  being 
about  600  miles  in  length — run  northward  towards  a. 
depressed  country  which  lies  inland  from  the  Qulf  of 
Cabes,  and  contains  several  salt  lagoons,  covered  with  a 
few  feet  of  water  in  winter,  but  dried  up  in  summer,  and 
lying  considerably  below  the  Mediterranean  level  Other 
wadys  radiate  west  and  south-west  from  Ahaggar  to  the 
unknown  region  of  the  Sahara,  which  lies  between  this  and 
the  northern  bend  of  the  Niger.  The  most  .truly  desert 
region  of  the  Sahara  is  an  irriigular  belt  <ft  ahifting  sand 
dunes,  the  <'Erg"  or  "Arog,"  which  strotches  from  the 
lagoons  above  roferred  to  near  the  Mediterranean  coast 
south-westward  to  near  the  river  Senegal  and  the  Atlantic, 
in  an  unbroken  chain  for  upwards  of  2000  miles,  and  hav- 
ing an  average  width  of  pohaps  200  miles.  In  this  sand 
bel^  the  wadys  of  the  inward  slope  of  the  plateau  of  Bifrbary 
terminate^  excepting  the  Wady  Saunt,  which  crosses*  the 
Erg  to  the  important  oasis  of  Tuat,  near  the  centre  of  its 
eouthem  bordsr,  and  the  Wady  Draa,  which  turns  to  the 
AUantio  coast  From  Wady  D^  a  great  plain  extends 
along  the  western  shore  as  fai^  as  the  river  Senegal,  and 
probably  oontinuea  as  such  to  the  east  towards  Timbuktu, 
and  thence  to  Lake  Chad.  Thus  it  appears  that  the 
western  half  of  the  Sahara  is  surrounded  Jby  a  Inroad  belt 
of  plains  and  depressions,  the  oentral  parts  being  formed 
by  extensive  table-lands,  with  occasional  mountain  knoto, 
such  as  that  which  forms  the  fertile  kingdom  of  Air  and 
Asben,  the  culminating  points  of  which  are  from  4000  to 
5000  feet  high. 

The  eastern  portion  of  the  Sahara  appears  to  have  nearly 
the  aame  general  elevation  as  the  western  half,  and  near 
ite  centre  several  fertile  mountain  regioni^  comparable  with 
that  of  Asben,  an  known.  Such  is  the  mountainous  country 
of  Borgn,  north-east  of  the  kingdoms  which  surround  Lake 
Chad,  and  Tibesti,  north  of  it,  in  the  centre  of  the  Tibbu 
dutrict,  recently  explored  by  Ih*  Nacfatigal,  who  found  rich 
vegetation  and  abundant  animal  life  in  the  valleys  of  this 
mountain  group. 

To  the  south  and  east  of  the  region  just  described^ 
Africa  may  be  considered  as  one  connected  mass  of  elevated 


land,  comprising  the  most  extaDsive  table-lands,  as  well  as 
high  mountain  groups  and  chainsL 

The  great  mass  of  the  African  iJatean  land  is  to  soutli- 
waid  of  the  10th  parallel  of  N.  latitude,  but  it  is  pro- 
longed on  the  eastern  aide  ahnosc  to  the  north  coajst 
of  the  eontinent  by  the  wedge-shaped  table-land  of  Abys- 
sinia, the  highest  surface  in  Africa,  and  by  the  moon- 
tains  which  extend  from  it  between  the  lower  course  of  the 
Nile  and  the  Bed  Sea.  The  terminal  point  of  the  high 
land,  in  this  directiom-  may  be  said  to  be  Jebel  AttaJ^ 
which  rises  immediately  west  of  Sues  to  a  height  of  2640 
feet  From  this  point  to  the  southern  extremity  of  the 
continent  the  eastern,  and  generally  higher  edge,  of  the 
great  plateau  runs  in  an  almost  unbroken  line.  Fussing 
southwards  along  ito  margin,  the  most  prominent  heights 
before  the  table-hnd  of  Abyssinia  is  Mched  are  Mounts 
Elba,  6900,  and  Soturba,  6000  feet  in  elevation,  near  the 
middle  of  the  African  coast  of  Ihe  Bed  Sea.  There  may, 
however,  be  greater  heighto  in  the  little  known  region  of 
Nubia,  which>lies  between  these  mountains  and  the  Nileu 

The  eastern  sbpe  of  the  Abyssinian  plateau  begins  im- 
mediately south  of  the  port  of  Massowah,  and  is  a  uni- 
form line  of  steep  descent,  unbroken  by  any  river,  falling 
abruptly  from  an  average  height  of  7000  feet  tQ  the 
depressed  plain  which  h^  sk^  the  coast  of  the  Bed 
Sea.  This  edge,  which  extends  southward  for  at  least 
800  milea,  forms  the  water-parting  of  the  riven  which  have 
furrowed  deeply  into  the  opposite  sbpes  of  the  plateau, 
and  appean  to  be  higher  than  the  general  sur&ce  of  the 
country;  yet  several  lofty  groups  of  mountains  rising  from 
the  levd  of  the  high  land  attain  a  much  greater  elevation, 
and  Mount  Abba  Jared,  the  highest  known  point,  is  esti- 
mated at  15,000  feet  above  the  sea^  Benv^n  tile  most 
southern  part  of  Abyssini^  which  is  known  and  the 
equator,  where  the  edge  of  the  plateau  has  sgain  been 
partly  explored,  a  long  space  of  unknown  country  inter- 
venes; but  there  is  every  reason  to  believe  that  the  elope 
is  continuous.  Mount  Kenia,  18,000  feet,  and  KHima- 
igaro,  18,715  feet,  the  highest  pointo  in  all  Africa,  mark 
the  eastern  edge  under  the  equator;  further  south  on  the 
inland  route  from  Zanzibar  to  the  Tanganyika^  the  edge  is 
known  as  the  Bubeho  Mountains,  wiSi  a  heijght  of  5700 
feet  at  the  pass  by  which  they  are  crossed  on  the  caravan 
route.  Still  further,  the  edge  is  again  known  where  it 
forms  a  rampart,  called  the Njesa,  walling  in  the NyassaLake. 
From  this  point  Mount  S^mba,  7000  feet  iiigh,  near  Lake 
Shirwa,  Mount  Milai^'e,  8000  feet,  and  Mount  Clarendon, 
6000  feet,  carry  it  south  to  where  the  2ambese  river  makes 
the  first  break  in  its  uniform  line.  The  narrows  and  rapids 
of  Lupata,  below  the  town  of  Teto,  mark  the  point  at  which 
the  river  breaks  through  the  plateau  land  to  the  coast  dope 
beneath  it  Faasing  the  <river,  the- eastern  edge  is  again 
followed  in  tiie  Maaiiona  and  Matoppo  Mountains  (7200 
feet)  of  Moeilikatse*s  kingdom,  from  which  heighto  the 
chief  tributaries  of  the  Limpopo  river  flow.  At  the  head- 
waten  of  tha^  river  the  plateau  edge  forms  the  Hooge  Veldt 
of  the  Transvaal  Bepublio  which  joins  with  the  Kathlamba 
or  Drakenberg.  The  portion  of  the  edge  which  beara  thia 
naifie  is  specially  prominent:  it  runs  southward  in  a  huge 
wall  of  rocky  crags  which  support  the  table-land  behind 
for  500  miles,  almost  parallel  with  the  coast,  and  at  a  dis- 
tance of  150  miles  from  it,  having  Zulu  Land,  Natal,  and 
CadSbaria  on  the  slopes  of  the  spurs  which  it  throws  down 
to  the  coast  Li  the  Transvaal  Bepublic,  where  the 
Drakenberff  joins  the  Hooge  Veldt  tiie  edge  attains  a 
height  of  8725  feet  in  the  summit  named  after  the  explorer 
Mauch,  but  it  is  highest  where  it  forms  the  interior  limit 
of  Natal,  and  where  Cathkin  Peak  rises  to  10,357  feet 
above  the  sea^ 

As  in  Abyssinia,  so  here,  this  part  of  the  eastern  platear 
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edge  11  the  greal  water-partmg  of  the  oontineat^  and 
the  fltreaisB  which  form  the  Orange  iiTer  flow  down  its 
inward  slope.  There  is  no  break  in  the  oontinnance  of  the 
edge  where  it  passes  round  from  the  Drakenberg  to  form 
the  inmost  and  highest  of  the  alternate  ridges  and  terraces 
of  the  Cape  Colonj.  It  is  now  named  in  snccessiye  parts 
from  east  to  west  tiie  Storm  Berge,  the  Zunr  Berg,  Sc^ee 
Beige^  Kienwe-Teld,  and  Bogge-veld,  the  last-named  por- 
tion ol  the  edge  turning  northward  with  the  bend  of  the 
western  coast  Its  greatest  height  within  the  Cape 
Colony  is  in  Compass  Berg,  the  summit  of  the  Schnee 
Berge,  8500  feet  above  the  sea. 

^e  outer  terraces  of  the  Cape  Colony,  in  which  two 
diief  ridges  may  be  traced,  lie  doser  together,  and  much 
nearer  the  coast;  between  these  and  the  inmost  or  chief 
edge  U  the  dry  elevated  region  known  as  the  Great  Earroa  , 
Their  elevation  is  also  veiy  considerable,  though  they  are 
broken  through  by  lines  of  drainage  sloping  from  the  chief 
edge ;  the  part  of  Uie  middle  ridge,  which  is  named  the  Little 
Zwarte  Berge,  attains  7628  feet,  and  several  points  in  both 
are  upwards  of  6000  feet  above  the  sea.     Table  Mountain, 
a  well-known  and  flat-topped  mass  of  granite  overhanging 
Cape  Town,  3550  feet  high,  is  the  nucleus  of  the  peninsula 
which  extends  south  to  form  the  Cape  of  Qood  Hope,  but  ia 
altogether  separated  from  the  mountain  ridges  of  the  colony. 
The  western  edge  of  the  great  African  plateau  is  generally 
lower  than  the  eastern,  since  the  whole  slope  of  the  continent 
is  more  or  less  from  the  great  heights  on  its  eastern  side, 
towards  the  west,  but  it  is  also  clearly  traceable,  and  of  great 
height  throughout.     Bounding  the  western  side  of  the  Cape 
Cdbnj,  the  three  ridges  above  noticed  run  together,  and 
decrease  somewhat  in  elevation  as  the  mouth  of  the  Orange 
river  is  approached.     Their  elevation  at  the  point  of  union 
in  Little  Kamaqua  Land  is  still  veiy  considerable ;  and  here 
ICount  Welcome  attains  5130  feet^  and  Yogelklip,  to  north 
of  it,  4343  feet  above  the  sea.     Beyond  the  Orange  river  in 
Kamaqua  and  Damara  Lands,  the  western  edge  continues  in 
one  or  more  terraces  parallel  to  the  coast.     Mount  Onmtako, 
in  the  latter  coantiy,  rises  to  8800  feet     Northward, 
through  Benguela  and  Angola,  a  more  broken  series  of  ridges 
and  terraces  mark  the  descent  from  the  interior  plateau,  and 
the  great  Congo  river  breaks  through  to  the  coast-land  at 
the  place  where  it  forms  the  cataracts  of  the  narrow  goige 
of  Yellsla.     Sierra  Complida  is  the  name  given  by.  the 
Portuguese  to  that  part  of  the  western  edge  whjch  runs 
between  'the  Congo  and  the  rapids  of  the  lower  Ogowai 
river  on  the  equator.     On  the  plateau  edge  at  the  southern 
side  of  this  river,  Du  Chaillu  has  made  known  a  mountain 
of  12,000  feet  in  elevation;  and  the  furthest  point  which 
has  been  reached  on  the  Ogowai  was  in  the  vicinity  of  high 
mountains.     Passing  the  Ogowai,  and  following  the  coast 
id  the  Bight  of  Biafra,  the  edge  la  now  known  as  the  Sierra 
do  Crystal     The  Camaroon  mountains,  at  the  head  of  the 
gulf,  form  a  high  peninsula  of  volcanic  mountains,  rising 
to  13,700  feet;  but  are  isolated  from  the  plateau  lands, 
and  belong  rather  to  the  remarkable  line  of  volcanic  heights 
which  shows  itself  in  the  islands  of  Fernando  Po,  Prince's 
Island,  St  Thomas,  and  Annobon,  stretching  away  into  the 
ocean  in  the  direction  of  St  Helena.     From  the  Sierra  do 
Crystal  the  plateau  edge  inclines  towards  the  lower  course 
of  the  river  Niger  to  a  point  above  its  delta,  and  below  the 
confluence  of  the  Benue,  and  then  turns  abruptly  to  the  east 
The  heights  which  skirt  the  northern  coast-land  of  the 
Quif  of  Guinea,  and  which  stretch  as  far  as  the  head-waters 
of  the  Senegal  and  Gambia,' and  in  the  inner  slope  of  which 
the  Niger  also  has  its  sources,  may  be  considered  as  an 
extension  from  the  great  plateau.     But  they  are  of  smaller 
general  elevation;  and  tluit  best  known  ]part  of  the  ridge, 
whidi  has  the  name  of  the  Eonff  Mountains,  is  appaxenUy 
not  higher  than  from  2000  to  8000  feet 


The  nuithem  edge  of  the  great  African  plateau  is  almost 
unknown;  but  there  are  evidences  that  it  runs  eastward 
between  the  4th  and  8th  parallels  of  N.  latitude,  to  a  point 
at  which  it  is  well  known,  and  where  the  Nile  falls  over  its 
slope,  fonning  the  succession  of  rapids  above  Gondokora 
The  character  of  the  upper  Benue  river  is  that  of  a  mountain- 
born  river;  and  Mounts  Alantika,  10,000  feet  high,  and 
Mindif,  6000  feet,  which  rise  to  southward  of  Lake  Chsd, 
seem  to  be  the  outliers  of  the  plateau  edge  in  which  the 
Benue  has  its  sources.  Beyond  4he  Nile  the  margin  of  the 
plateau  curves  northward,  to  form  the  inner  slope  of  the 
Abyssinian  table-land. 

The  general  elevation  of  the  surface  of  the  great  African 
plateau,  the  limits  of  which  have  now  been  traced,  may 
be  taken  at  from  3000  to  4000  feet  above  the  sea;  but 
its  surface  presents  very  great  undulations,  from  the 
depressions  which  are  occupied  by  some  of  the  great  lakes, 
to  the  high  mountains  which  rise  above  its  average  leveL 
The  most  prominent  of  these  interior  masses  yet  known 
are  the  Blue  Mountains,  diBcovered  by  Baker,  rising  from 
the  western  shore  of  the  Albert  Lake  to  a  height  of  per- 
haps 10,000  feet,  and  which  are  believed  to  extend  south- 
ward to  unite  with  the  Balegga  Mountains,  made  known 
by  Livingstone  in  his  journey  of  1871,  north-west  of  Lake 
TangaujTika;  these  again  are  believed  to  join  with  the 
mountains  which  rise  midway  between  the  Victoria,  the 
Albert  Nyanza,  and  the  Tanganyika,  dividing  the  drainage 
to  these  vast  lakes,  and  rising  here  in  Mount  M'fumbiro  to 
upwards  of  10,000  feet  Another  great  central  line  of 
heights  which  also  had  an  important  part  in  directing  the 
water-shed  of  the  interior  of  South  Africa,  runs  from  the 
north  of  the  Nyassa  Lake,  where  it  ia  named  the  Lobisa 
plateau,  through  the  Muchinga  Mountains,  which  separate 
the  drainage  of  the  Lualaba  and  its  lakes  from  that  of  the 
Zambeze  basin,  westward  to  the  heights  in  the  far  interior 
of  Angola,  known  as  the  Moesamba  Mountains,  and  from 
which  rivers  flow  in  all  directions.  i 

The  plateau  of  Barbery,  in  the  north  of  the  continenti 
beyond  the  lower  land  of  the  Sahara,  is  a  distinct  and 
separate  high  land,  stretching  from  Cape  Bon,  on  the  Medi- 
terranean coast  opposite  Sicily,  in  a  south-westerly  direction 
to  the  Atlantic  coast,  through  Tunis,  Algeria,  and  Marocca 
The  eastern  portion  of  it  in  Algeria  and  Tunis  rises  in  a 
broad  plateau  from  2000  to  3000  feet  in  general  height, 
with  outer  heights,  enclosing  an  .elevated  steppe,  at  a 
distance  of  about  100  miles  apart  On  the  west,  where  it 
enters  Marocco,  these  outer  ridges  draw  together  and  form 
the  high  ranges  of  the  Atlas  Mountains,  rising  te  a  much 
greater  elevation,  and  attaining  11,400  feet  in  the  summit 
named  Mount  Miltsin. 

The  African  continent,  as  far  as  it  has  yet  been  explored, 
seems  to  be  the  portion  of  the  globe  least  disturl^  by 
volcanic  action.  The  known  active  volcanoes  in  the  con- 
tinent are  those  of  the  Camaroon  Mountains,  on  the  coast 
of  the  Gulf  of  Guinea  in  the  west,  and  the  Artali  volcano 
in  the  depressed  region  of  the  salt  desert  which  lies  be- 
tween the  Abyssinian  plateau  and  the  Bed  Sea.  This 
latter  volcano  is  probably  a  part  of  the  system  with  which 
the  volcanic  island  of  Jebel  Tur,  in  the  Bed  Sea,  near  the 
same  latitude,  is  connected.  One  other  active  volcano  only 
is  known  by  report, — ^the  Njemsi  volcano,  in  the  country 
between  Mount  Eenia  and  the  Victoria  Lske.  Shocks 
of  earthquake  appear  to  be  almost  unknown  in  any  part 
of  the  continent  It  has  been  pointed  out  by  the  lAte 
Sir  Roderick  Murchison  that  the  older  rocks  which  are 
known  to  circle  round  the  continent,  unquestionably  in- 
cluded an  interior  marshy  or  lacustrine  country,  and  that 
the  present  centre  sone  of  waters,  whether  lakes,  rivers, 
or  marshes,  extending  from  Lake  Chad  to  Lake  Ngami, 
are  but  the  great  modem  residual  phenomena  of  thoso 


252 


AFRICA 


[physical 


of  a  mesozoic  age.  The  suiface  of  the  South  African 
continent  has  not  been  divenified  in  recent  times  by  the 
outpouring  of  lava  streams,  or  broken  up  hy  the  efforts 
of  subterranean  heat  to  escape.  Nor  has  it  been  sub- 
jected to  those  great  osdllations  by  which  the  surfaces 
of  many  other  countries  hare  been  so  placed  under  the 
waters  of  the  ocean  as  to  have  been  strewed  oyer  with 
erratic  blocks  and  marine  exuviaa.  The  int»ior  of  South 
Africa  may  therefore  be  viewed  as  a  country  of  veiy 
ancient  conservative  terrestrial  character.  Knowledge  oi 
the  special  geology  of  Africa  is  yet  confined  to  the  few 
parts  of  the  continent  in  which  Europeans  have  perma- 
nently settled.  In  this  respect  the  soutiiem  region  of  th« 
Cape  Colony  and  Katal  have  advanced  furthest,  and  their 
geological  features  have  been  mapped  out  with  some 
accuracy.  Elsewhere  in  the  continent,  excepting  in  Algeria 
and  Angola,  light  has  only  been  thrown  along  the  line 
followed  by  the  few  explorers  who  have  given  attention  to 
this  subject 

Among  the  minerals  of  Africa,  salt  is  widely  distributed, 
though  in  some  districts  wholly  wanting.  Thus  in  the 
Abyssinian  high  land  the  salt,  which  is  brought  up  in  small 
blocks  from  the  depressed  salt  plain  on  the  Red  Sea  coast 
beneath,  is  so  valued  as  to  be  used,  as  a  money  currency ; 
end  in  the  native  kingdoms  of  South  Central  Africa,  tiie 
salt  districts  are  rojral  possessions  strictly  guarded.  Metals 
seem  nowhere  very  abundant  Gold  is  perhaps  the  most 
generally  distributed.  The  gold-fields  of  the  Transvaal 
Bepublio  and  of  the  countiy  which  extends  thence  to  the 
Zambeze,  are  numerous;  but  no  yield  has  as  yet  been  dis- 
covered of  sufficient  quantity  to  overcome  the  difficulties 
of  working,  and  of  transport  to  the  distant  sea-ports,  to 
which  no  navigable  rivers  lead  from  this  region.  Copper  is 
known  to  exist  in  large  quantities  in  the  mountains  of 
native  kingdoms  of  the  centre  of  South  Africa ;  and  one  of 
the  objects  of  Dr  Livingstone's  present  journey  is  to  visit 
the  famed  copper  country  of  Katanga  south-west  of  the 
Tanganyika  Lake.  The  diamond-fields  in  the  districts  of 
the  Vacd  and  Orange  rivers  north  of  the  Cape  Colony  are 
now  steadily  worked,  and  give  good  returns. 

Africa  is  the  only  one  of  the  continents  of  the  globe 
which  lies  equally  to  north  and  south  of  the  equator, 
and  th<|  portions  of  it  which  extend  beyond  the  tropics  do 
not  advance  far  into  the  temperate  zones.  From  this  it 
results  that  Africa,  besides  being  the  warmest  of  all  the 
continents,  has  also  the  most  equal  distribution  of  the 
sun's  heat  during  the  seasons  over  the  parts  which  lie  north 
and  south  of  the  central  line.  Winde  and  rain,  depending  on 
the  distribution  of  heal^  are  also  correspondingly  developed 
in  these  two  great  divisions  of  the  continent,  and  the  broad 
landscape  zones,  passing  from  humid  forest  to  arid  sandy 
desert,  also  agree  exactly  with  one  another  north  and  south 
of  Equatorial  Africa.  -' 

Between  10*^  N.  and  10^  S.  of  the  equator,  but  especially 
in  that  portion  of  it  the  outskirts  of  which  have  only  as 
yet  been  reached  by  travellers,  Africa  appears  to  be  a  land 
of  dense  tropical  forest  Wherever  it  has  been  penetrated, 
travellers  speak  of  an  excessively  rank  vegetation;  pasiiage 
has  to  be  forced  through  thick  underwood  and  creeping 
plants,  between  giant  trees,  whose  foliage  shuts  out  the 
sun's  rays;  and  the  land  teems  with  animal  and  insect  life 
of  every  form  and  colour.  Describing  the  forests  of 
Hanyuema  country,  west  of  the  Tanganyika  liake,  Living- 
stone says — ''  Into  these  [primaeval  forests]  the  sun,  though 
vertical,  cannot  penetrate,  excepting  by  sending  down  at 
midday  thin  pendls  of  rays  into  the  gloom.  The  rain 
water  stands  for  months  in  stagnant  poob  made  by  the 
feet  of  elephants.  The  climbing  plants,  from  the  size  of  a 
whipcord  to  that  of  a  man-of-war's  hawser,  are  so  numerous, 
that  the  ancient  path  is  the  only  passage.     When  one 


of  the  giant  trees  falls  across  the  road,  it  forms  a  wall 
breast  Mgh  to  be  climbed  over,  and  the  mass  of  tangled 
ropes  brought  down  makes  cutting  a  path  round  it  a  work 
of  timet  which  travellers  never  undertake."  Here  there  is 
a  double  rainy  season,  and  the  rainfall  is  excessive.  To 
north  and  south  of  this  central  belt,  where  the  rainfall 
diminishes,  and  a  dry  and  wet  season  divides  the  year,  the 
forests  gradually  open  into  a  park-like  countiy,  and  then 
merge  into  pastoral  grass-lands.  In  North  Africa  thia 
pastoral  belt  is  occupied  by  the  native  states  of  the 
Soudan,  from  Abyssinia  westward,  in  the  parallel  of  Lake 
Chad,  to  the  Gambia  on  the  Atlantic  coast;  and  corre- 
sponding to  this  in  the  south,  are  the  grass-lands  stretching 
across  the  continent  from  the  Zambeze  to  southern  Angnlo. 
and  Benguela.  The  pastoral  belts  again  gradually  pass 
into  the  dry,  almost  rsonless  desert  zones  of  the  SafiktA  in 
the  north,  and  the  Kalahari  desert  in  the  south,  which 
present  many  features  of  similarity. 

The  extremities  of  the  continent,  to  which  moisture  is 
carried  from  the  neighbouring  oceans,  again  pass  into  a 
sooond  belt  of  pastoral  or  agricultural  land,  in  the  north- 
ward slopes  of  the  plateaus  of  Barbary,  Marocco,  Algeria, 
and  Tunis,  corresponding  with  the  seaward  terraces  of 
cultivated  land  in  the  Cape  Colony  in  the  south. 

Taking  a  broad  view  of  the  hydrography  of  Africa,  there 
are  two  great  areas  of  continental  drainage,  one  in  the 
north,  the  other  in  the  south,  from  which  no  water  escapes 
directly  to  the  ocean.  These  correspond  almost  exactly 
with  the  two  desert  belts  of  the  Sahara  and  the  Kalahari 
above  described.  The  whole  of  the  remaining  portions  of 
the  continent,  its  forests  and  pastoral  districts,  in  which 
the  greater  rainfall  gives  greater  power  to  the  rivers,  are 
drained  by  streams  which  find  their  way  to  the  ocean  on 
one  side  or  other,  generally  forcing  a  passage  through  some 
natural  or  waterwom  gorge  in  the  higher  circle  of  mountains 
which  run  round  the  outer  edges  of  the  great  plateau. 

By  far  the  larger  portion  of  the  oceanic  drainage  of  the 
continent  is  to  the  Atlantic  and  its  branch  the  Mediter- 
ranean,  to  which  the  Nile,  Niger,  Ogowai,  Congo,  and 
Orange  rivers  flow.  The  great  rivers  which  dram  on 
the  opposite  side,  to  the  Indian  Ocean,  are  the  Juba» 
Zambeze,  and  Limpopo;  whilst  the  northern  continental 
basin,  by  far  more  extensive  than  the  southern,  has  only 
one  great  river,  the  Shari,  which  supplies  Lake  Chad. 

It  must  be  noticed  that  the  capabilities  of  the  African 
rivers,  as  hl^^ways  of  approach  to  the  interior  of  the  con- 
tinent, are  exceedingly  small  in  comparison  with  those  of 
the  other  great  continents  of  the  globe,  most  of  them  being 
either  barred  at  their  mouths,  or  by  rapids  at  no  great 
distance  from  the  coast  It  is  owing  to  this  physical  cause 
mainly  that  the  African  continent  has  remained  for  so 
many  centuries  a  sealed  book  to  the  civilised  world.  On 
the  other  hand,  it  must  be  observed,  that  when  these  outer 
barriers  have  been  passed,  the  great  interior  of  the  land, 
in  its  most  productive  regions,  possesses  a  network  of  vast 
rivers  and  lakes,  unsurpassed  in  extent  by  those  of  any 
country  of  the  world,  by  means  of  which  the  resources  of 
Central  Africa  may  in  future  be  thoroughly  developed. 

The  Nile  is  the  oldest  of  historical  rivers,  and  afforded 
the  only  means  of  subsistence  to  the  earliest  civilised 
people  on  earth,  and  yet  the  origin  of  this  river  remained 
an  enigma  almost  to  the  present  day.  Though  it  drains 
a  larger  area  than  any  other  river  of  Africa,  upwards  of 
1,000,000  square  miles,  and  in  this  respect  is  one  of  the 
largest  rivers  of  thp  globe,  the  Nile,  passing  for  a  great 
portion  of  its  lower  c6urse  through  the  desert  belt  of  North 
Africa,  and  receiving  no  tributaries  there,  loses  much  of 
its  volume  by  evaporation,  and  is  far  surpassed  in  the 
quantity  of  water  conveyed  to  the  ocean  l^  the  Congo, 
in  the  moist  equatorial  zone.     The  great  labours  of  Dr 
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lArm^avme,  in  the  lake  r^on  of  Central  Africa,  have  bo 
narrowed  the  space  within  which  the  Bouroes  of  the  Kile 
^L,  ezLBt,  that,  though  no  traveller  has  yet  reached  the 
nltimate  feeders  of  the  great  river,  their  position  can  now 
be  predicated  almost  with  certainty.  The  limit  of  the 
Nile  basin  on  the  south  is  formed  by  the  high  mountains 
vrhidi  rise  to  westward  of  the  Albert  Lake,  and  which  divide 
between  this  great  reservoir  and  the  Tanganyika,  extend- 
ing eastward  to  the  plateau  of  Unyamuezi,  on  the  northern 
tide  of  which  the  Victoria  Nyanza  lies.  The  ultimate 
sources  must  then  be  the  feeders  of  these  great  equatorial 
lakes,  the  Victoria  and  Albert.  The  river  issuing  from 
the  former  lake,  at  the  Bipon  Falls,  3300  feet  above  the 
sea,  to  Join  the  northern  end  of  the  Albert  Kyanxa,  may 
be  considered  as  the  first  appearance  of  the  Nile  as  a  river. 
At  the  R^n  Falls  the  overflow  is  from  400  to  500  feet  in 
breadth,  and  the  descent  of  12  feet  is  broken  in  three 
places  by  rocks.  Further  down,  where  the  river  turns 
▼estward  to  join  the  Albert  Lake,  it  forms  the  Kamma 
and  Murohison  Falls,  the  latter  being  120  feet  In  height 
From  the  Albert  Lake,  the  Kile,  <»lled  the  Eir  in  this 
part,  begins  its  almost  due  northward  course  to  the 
Mediterranean,  and  has  no  further  lake  expansion.  Be- 
tween the  Albert  and  Oondokoro,  in  5°  K.  hit,  which  lies 
at  2000  feet  above  thff  sea,  the  Kile  descends  at  least  500 
feet  in  a  series  of  rapids  and  cataracts.  Beyond  Gondokoro, 
up  to  which  point  it  is  navigable,  it  enters  the  northern 
lower  land  <k  Africa,  which  is  here  a  region  of  swamps 
and  forests,  and  several  tributaries  join  it  from  the  west 
T^  largest  of  these,  named  the  Bahr-el-Ghazal,  unites 
with  the  main  stream  below  the  10th  parallel;  and,  not 
much  further  on,  a  main  tributary,  the  Sobat  river,  joins 
the  JSiile  from  the  unknown  region  which  lies  to  the  south- 
east Hence,  onward,  the  Kile  is  known  as  the  Bahr-el- 
Abiad  or  White  Biver.  Tht  two  remaining  great  tribu- 
tary rivers  descend  from  the  high  land  of  Abyssinia  on  the 
east  The  first  of  these,  the  Bahr-el-Azrek  or  Blue  Biver, 
its  wat^  being  pure  in  comparison  with  those  of  the  Kile, 
has  its  source  near  Lake  Dembea  or  Tzana,  through  which 
it  flows,  in  the  western  side  of  the  Abyssinian  plateau, 
6000  feet  above  the  sea ;  forming  a  semicircular  curve  in 
the  plateau,  the  Blue  Kile  runs  north-westward  to  the 
eonfluenee  at  Khartum,  1345  feet  above  the  sea.  Between 
this  point  and  the  union  of  the  next  tributary,  the  Kile 
fonna  the  cataract  which  is  known  as  the  sixth  from  its 
month.  In  about  IS"*  K.  it  is  joined  by  the  Atbara  or 
Black  Biver,  the  head  stream  of  which  is  the  Takkazze, 
flowing  in  a  deep  cut  valley  of  the  high  land.  This  tribu- 
taiy  is  named  from  the  dark  mud  which  it  carries  from  the 
high  land,  brought  down  to  it  by  streams  which  swell  into 
mahing  torrents  in  the  rainy  season.  It  is  to  these  rivers 
that  the  fertility  of  Lower  Egypt  is  mainly  due,  for  each 
year  a  vast  quantity  of  Abyssinian  mud  is  borne  down  to  be 
spread  over  the  ddta.  Hence  the  Kile  pursues  its  way 
in  a  single  line  through  the  dry  belt  of  desert  to  the 
Mediterranean  without  a  single  tributary,  descending  by 
Ave  cataracts,  at  considerable  distances  s^tert  ,  The  delta 
of  the  Kile,  in  which  the  river  divides  into  two  main 
branches,  from  which  a  multitude  of  canals  are  drawn  oflT, 
is  a  wide  low  plain,  occupying  an  area  of  about  9000  square 
milea  The  most  remarkable  circumstance  compacted  with 
the  delta  is  the  annual  rise  and  overflow  of  the  nver,  which 
takes  place  with  the  greatest  regularity  in  time  and  equality 
in  amount,  beginning  at  the  end  of  June,  and  subsiding 
completely  before  the  end  of  Kovember,  leaving  over  the 
whole  delta  a  layer  of  rich  fertilising  slime. 

The  Sheliflf  in  Algeria,  and  the  Muluya  in  Eastern 
Ifaroooo,  are  the  chief  streams  flowing  to  the  Mediterranean 
from  the  high  land  of  Barbary. 

Bsssing  round  to  the  Atlantic  systeifa.  the  Sebu,  the 


I  Ummer  Bebia,  and  the  Tensift.  from  the  Atlas  range,  are 
:  permanent  rivers  flowing  across  the  fertile  plain  of  AYestem 
Marocco,  which  they  sen^e  to  irrigate.  Next  is  the  Wsdy 
Draa,  a  water-course  which  has  its  rise  on  the  inner  slope  ol 
the  high  land  in  Marocco.  and  which  bends  round  throu^ 
the  Maroccan  Sahara  to  the  Atlantic,  near  the  2Sth  parallel 
Its  channel,  of  not  less  than  500  miles  in  length,  forms  a  long 
oasis  in  the  partly  desert  country  thitongh  which  it  flows, 
and  water  remains  in  its  bed  nearly  throughout  the  year. 

A  strotch  of  1100  miles  of  waterless  coast,  where  the 
desert  belt  touches  on  the  Atlantic;  intervenes  between 
the  Draa  and  the  Senegal  river,  at  the  beginning  of  the 
pastoral  belt  in  lat  15''  K. 

The  Senegal  rises  in  the  northern  portion  of  the  belt  of 
mountains  which  skirt  the  Quinea  coast,  and  has  a  north- 
westerly course  to  the  sea.  During  the  rainy  tfSason  it  is 
navigable  for  500  miles,  from  its  mouth  to  the  cataract  of 
Feloo,  for  vessels  drawing  12  feet  of  water,  but  at  other 
times  it  is  not  passable  for  more  than  a  third  part  of  this 
distance.  The  Gambia  has  its  sources  near  those  of  the 
Senegal,  and  flows  westward  in  a  tortuqus  bed  over  the 
plain  country,  ^vin|^  a  navigable  channel  of  400  miles,  up 
to  the  FaUs  of  Barra  Kunda.  The  Bio  Grande,  from  the 
same  heights,  u  also  a  considerable  river. 

The  Kiger  is  the  third  African  river  in  point  of  area 
of  drainage  and  volume;  it  is  formed  by  the  uoion  of 
two  great  tributaries,  the  Quorra  and  Benue, — the  former 
from  the  west,  the  latter  from  the  country  in  the  east  of 
the  river  basin.  The  Quorra,  called  the  Joliba  in  its  upper 
course,  has  its  springs  in  the  inner  slope  of  the  mountains 
which  give  rise  to  the  Senegal  and  Gambia,  not  far  from 
the  Atlantic  coast  At  first  its  course  is  north-eastward  to 
as  far  as  the  city  of  Timbuctu,  on  the  border  ef  the  desert 
Eone;  then  it  turns  due  east,  and  afterwards  south-east  to 
its  confluence  with  the  Benue,  at  a  point  200  miles  north 
from  the  coast  of  the  Gulf  of  Guinea.  The  chief  tributary 
of  the  Qnorra  Ib  the  Sokoto  river,  coming  from  the  elevated 
country  which  forms  the  water-parting  between  the  Kiger 
basin  and  that  of  Lake  Chad  on  the  east,  and  its  confluence 
is  near  the  middle  of  the  portion  of  the  chaimel  of  the 
Quorra  which  bends  to  south-east 

At  a  distance  of  about  100  miles  from  its  sources,  the 
traveller  Park,  the  first  European  who  reached  the  Joliba, 
found  it  flowing  in  a  wide  fertile  valley,  and  navigated  by 
canoes  which  kept  up  a  constant  traffic.  Above  Timbuo- 
tu'  the  commerce  of  the  river  is  busily  carried  on  in  barges 
of  60  to  80  tons  burden;  further  on,  where  the  river 
touches  upote  the  desert  belt  in  the  most  northerly  portion 
of  its  course,  its  fertile  banks  form  the  most  marked  con- 
trast to  the  arid  desert  lands,  beyond.  From  the  confluence 
of  the  Sokoto  to  the  union  with  the  Benue,  the  river  course 
is  only  navigable  after  the  Tainy  season,  sinee  at  other 
'times  rocks  and  shoals  interrupt  ihe  passage.  The  sources 
of  the  Benue  are  unknown  as  yet,  but  it  is  believed  to 
have  its  rise  in  the  northern  edge  of  the  great  plateau  ol 
Southern  Africa,  almost  due  south  of  Lake  Chad;  its  known 
course  is  westward,  and  at  the  furthest  point  to  which  it  was 
easily  navigated  by  the  traveller  Baikie,  nearly  400  miles 
from  its  confluence  with  the  Eawara  or  Quorra,  it  was  still 
half  amile  in  width  and  about  10  feet  in  average  depth,  flow- 
ing through  rich  plains.  From  the^mnfluence  of  the  Quorra 
and  Benue  the  Kiger  has  a  due  south  course  to  its  delta, 
and  the  united  river  has  an  average  width  of  about  a  mile. 
At  a  distance  of  100  miles  from  the  isea,  minor  branches 
which  endoee  the  delta  separate  from  the  main  stream  on 
each  side.  The  delta  is  much  more  extensive  than  that  of 
the  Kile,  and  measures  about  14,000  squaro  miles  of  low 
alluvial  plain,  covered  with  forest  and  jungle,  and  com- 
pletely intersected  by  branches  from  the  main  river,  the 
outmost  of  which  reach  the  sea  not  less  than  200  miles 


254 

apart  Unlike  the  Nile,  the  Niger  ponenea  one  main 
channel  through  the  oentre  of  the  delta,  called  at  itjp  momth 
the  Knn  riyer. 

Old  CUafaar  mer,  the  Cameroon  riTer,  and  the  Gaboon, 
are  the  beet  known  of  a  number  of  wide  inlets  or  eetoaries 
of  the  lea,  which  ocoor  on  the  wert  coast  immediately 
north  of  the  equator;  bat  these  are  merely  the  reoeptades 
of  a  number  A  minor  streams,  not  the  months  of  great 
riTen,  as  at  one  time  supposed.  . 

The  Ogowai  (pron.  Ogowee)  riyer,  the  delta  of  which 
forms  Ckpe  Lopez,  immedaitely  S.  of  the  equator,  is  a  great 
stream  trhich  is  belieyed  to  drain  a  laige  area  of  the  forest* 
zone  between  the  Niger  and  the  Congo ;  as  yet,  its  lower 
coast  is  only  known  to  a  distance  of  200  nules  from  the 
sea.  Above  the  delta  the  main  stream  of  the  river,  named 
the  Okanda,  breaks  through  the  edge  of  the  plateau,  and 
is  joined  by  the  Quango,  a  tributary  front  the  coast  range 
of  the  Sierra  Complida.  Below  this  confluence  the  riyer 
is  a  mile  and  a  half  in  ayerage  width,  its  depth  varying  from 
16  to  50  feet  The  delta  is  formed  by  the  two  main  branches 
into  which  the  Ogowai  divides  at  about  30  miles  from  the 
coast,  and  is  a  swampy  flat,  covered  with  mangrovea 

The  Congo  or  Zaire  must  be  considered  the  second  river 
of  Africa  in  point  of  area  of  drainage,  and  it  is  the  first  in 
respect  of  the  volume  of  water  which  it  discharges  to  the 
ocean.  There  remains  but  little  doubt  that  the  head  streams 
of  this  vast  river  are  those  which  supply  the  great  lacustrine 
system  discovered  by  Dr  Livingstone  in  his  recent  Joumeys 
south  and  west  of  Lake  Tanganyika.  Through  these  lakes 
the  river,  which  rises  in  the  upland  north  of  Lake  Nyassa, 
named  in  different  parts  of  its  course  the  Chambeze,  liOfir 
pula,  or  Lualaba,  flows  in  great  bends  to  west  and  north- 
ward, to  where  it  passes  into  the  unknown  country  still  to 
be  explored  in  the  heart  of  the  continent  The  Lualaba 
has  a  great  tributary  named  the  Lufira,  from  the  south; 
and  it  is  almost  certain  that  the  Kassabi  river,  which 
springs  iu  the  Mossamba  Mountains,  in  the  interior  borders 
of  Angola,  is  also  one  of  the  feeders  of  this  great  river. 
,  Hie  Quango  river,  rising  in  the  same  mountains,  nearer 
Angola,  must  also  join  the  Congo  lower  down  in  its  valley. 
At  the  furthest  point.on  the  Lualaba  reached  by  Living- 
stone, in  about  lat  6^  S.  and  long.  25^  E.,  the  great 
river  had  a  breadth  of  from  2000  to  6000  yards,  and  oould 
not  be  forded  at  any  season,  of  the  year.  Every  circum- 
stance connected  with  thi^  river — ^its  direction,  the  time  of 
its  aunual  rising,  and  the  volume  of  its  water  which  could 
be  discharged  by  the  Congo  mouth  alone— point  to  its 
identity  with  this  river.  The  explorer  Tuckey,  who,  in 
1816,  followed  up  the  Congo  from  its  mouth  on  the  west 
coast  further  than  any  one,  found  it,  above  the  cataracts 
which  it  forms  in  breaking  through  the  coast  range,  to 
have  a  width  of  from  2  to  4  English  miles,  and  wilh  a 
current  of  from  2  to  3  miles  an  hour;  and  his  statement 
that  at  the  lowest  stage  of  its  waters  it  discharges  2,000,000 
of  cubic  feet  of  water  per  second,  has  been  confirmed  by 
more  recent  surveys.  Forty  miles  out  from  its  mouth 
its  waters  are  only  partially  mingled  with  that  of  the  sea, 
and  some  nine  miles  from  the  coast  they  are  still  perfectly 
fresh.  Tlie  Congo  is  the  only  one  of  the  large  African 
rivers  which  has  any  approach  to  an  estuary,  contrasting  in 
this  respect  with  those  which  have  delta  mouths. 

The  Coanza,  the  most  important  river  of  Angola,  in 
respect  of  its  affording  a  navigable  channel  for  140  miles 
from  its  mouth,  rises  in  a  luroad  valley  formed  by  the 
Mosssmba  Mountains  in  the  interior  of  Benguela,  and 
curves  north-westward  to  the  ocean.  Its  upper  oonrse  is 
rapid,  and  its  navigation  only  begins  after  the  last  of  its 
oataraots  has  been  passed;  the  month  is  closed  by  a  bar. 
The  Onnene  river  has  its  rise  in  the  oppodta  watershed  ol 
Ubib  BaoBtum,  its  springs  being  doee  to  thoee  of  the 
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Ooallfi^  and  its  eonne  ia  aonth- westward,  fonning  the 
aonlhem  limit  of  *the  territory  of  MossamedesL  It  ia  the 
most  sontheriy  river  of  the  central  fertile  zones  of  Africa  on 
this  side  of  tiie  continent,  and  appears  to  be  soitaUa  for 
navigation  throughout  the  greater  part  of  ib  length — fiaing 
from  16  to  20  feet  at  times  of  flood,  but  having  suchadepdiy 
at  its  lowest  stage,  as  to  be  only  passable  by  canoea. 

From  the  Cunene,  in  lat  17*  S.,  to  the  Orange  river 
in  29**  S.,  the  dry  belt  of  the  South  African  desert  nme 
intervenes,  and  there  are  no  permanent  rivers  on  the  land 
sloping  to  the  sea.  The  coast  lands  from  the  edge  of  the 
plateau  are,  however,  furrowed  by  numerous  water-courses^ 
which  are  filled  only  after  the  oteasional  rainfalls. 

The  Qrange  river  also  belongs  for  the  greater  part  of,  ita 
lower  course  to  the  water-courses  of  the  arid  belt,  but  it 
receives  such  a  constant  supply  from  its  head  streams^ 
which  descend  frt>m  the  high  lands  near  the  east  coast  of 
the  continent,  as  to  be  able  to  maintain  a  perennial  flow  in 
its  channel,  which,  howev^,  is  so  shallow  as  to  be  of  no 
value  for  navigation.  Its  main  head  streams  are  theVaal 
and  Nu  Qariep  or  Qrange,  which  rise  on  the  opposite  slopes 
of  one  of  the  summits  of  the  Drakenberg  range,  called  the 
Mont  aux  Sources.  After  encircling  the  Qrange  River 
Free  State,  these  rivers  unite  near  the  oentre  of  this  part 
of  the  continent  to  form  the  Qrange,  which  continuee  west- 
ward to  the  Atlantic,  but  without  receiving  any  permanent 
tributary.  The  chief  water  channels  which  periodically 
carry  supplies  to  it  from  the  south  are  Brak  and  the  Great 
Hartebeeste;  from  the  Kahihari  region  in  the  north  come 
the  Molopo  and  Nosob  channels.  Midway  between  the 
union  of  the  head  streams  and  the  ocean  the  river  forma 
a  great  fall  of  150  feet. in  height 

The  rivers  which  flow  down  from  the  terraces  of  the 
Cape  Colony  are  numerous,  but  have  little  permanent  depth 
of  water,  shrinking  almost  to  dryness  excepting  after  rains, 
when  they  become  impetuous  torrents;  some  have  cot  deep 
channels,  much  beneath  the  level  of  the  country,  and  the 
banks  of  these  cafions  are  choked  with  dense  vegetation. 
Passing  round  to  Natal  and  Zulu  Land,  the  coest  country  ia 
well  watered  by  frequent  streams  which  descend  from  the 
base  of  the  cUff-wall  of  the  Drakenberg ;  these  have  gene- 
rally the  character  of  mountain  torrents,  with  rapid  flow 
between  high  banks  and  changing  volume,  and  are  almost 
without  exception  closed  at  their  mouths  by  sand  bars,  whioh 
in  most  instances  shut  in  considerable  lagoons.  Que  of  these, 
the  lake  of  Santa  Lucia,  is  more  than  40  miles  in  length. 

The  first  large  river  of  the  Indian  Qcean  system  is  the 
Limpopo  or  Crocodile  river,  so  named  from  the  great  num- 
ber of  these  animals  found  in  its  bed.  Its  basin  lies 
centrally  in  the  southern  tropic,  also  in  the  desert  beh, 
and  on  this  account  it  barely  maintains  a  shallow  flow  of 
water  throughout  the  year.  Its  sources  are  in  that  part  of 
the  plateau  edge  in  the  Transvaal  Republic  whioh  is  icnown 
as  the  Hooge  Veldt  and  Magalies  B^ ;  from  this  it  fbrms- 
a  wide  semicircular  sweep-  to  north-east  and  south,  reaching 
the  ocean  not  far  north  of  JDelagoa  Bay,  in  2y  S.  Ita 
chief  tributaxy,  the  QUfiuit  6r  Lepalule,  has  ita  rise  in  a 
part  of  the  Hooge  Veldt  which  is  nearer  the  coast  Many 
of  its  minor  tributariea.  in  its  lower -course  are  periodical 
streams  known  as  tand  riven,  only  ftlled  after  heavy  raina. 

The  Zambeze  is  the  great  river  of  the  pastoral  belt  of 
'  South  Africa,  and  the  fourth  in  point  of  sise  in  the  oob- 
tinent,  draining  nearly  600,000  square  miles.  Aa  far  aa 
its  basin  has  yet  been  explored,  the  Zambese  has  three 
head  streama  from  the  great  water-parting  xidge  which 
extends  from  the  Mossamba  Mountains  of  inner  Angola 
to  the  high  lands  north  of  Nyassa  Lake,  about  the  ISth 
parallel  of  S.  latitude.  There  are  the  Lungebungo  river 
from  the  Mossamba  Mountains,  the  Leeba  river  from 
liako  Dilolo,  on  the  water-parting  whidi  aeparates  ba- 
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tweea  the  ZAinbeie  and  Uis  Kiinabi  rirer,  and  the  Lm» 
amlije  or  Jambagiy  probaUy  the  znain-flanroe  rtraaxn, 
oaming  from  the  vnidiown  lands  sonth-wert  of  the  Oasembe's 
territory.  Yxom  the  union  of  thete  Btreama  the  general 
comae  of  the  ZMnWam  la  in  tWo  wide  cnnrea  eaatward, 
throngh  the  platean  and  oVer  ita  edge  to  the  Indian 
Ocean,  in  aboat  19^  S.  lai  From  the  north  ita  main 
tribntariea  are  the  Kafoe  and  Loangwa  or  Aroangoa  ri/era, 
and  the  Shire  riyer,  fkrwing  out  of  I^ike  Njaaaa.  Adoto 
thia  pointy  on  ita  mid<fle  oooraey  where  it  forma  the*  great 
YUtoiiA  Falky  the  Zambese  receiyea  the  Chobe  from.ihe 
north-west;  and  irom  southward  nnmeitoua  minor  tribn- 
tariea  join  ita  lower  dianneL  The  Zambese  foima  a  delta 
with  many  mouths,  the  outmost  of  <  which  are  nearly  100 
milea  apart»  and  their  entrances  are  generally  baned  by  sand 
banks;  but  if  these  be  passed,  the  main  riyer  is  continuously 
nayigaUe  for  320  milea  to  the  town  of  Tet^,  and  ita  tribu- 
tary the  Shire  may  also  be  followed  up  for  nearly  150 
milea,  to  where  ita  cataraota  stop  nayigation.  At  the 
Yietoda  Falls  the  great  riyer  contracta  from  its  general 
width  of  nearly  a  nule,  to  60  or  80  feet,  and  phugea  oyer 
a  height  of  100  feet,  into  a  remarkable  aig-sag  gorge  rent 
in  the  hard  basalt  rocks. 

The  Boyuma,  whidi  has  ita  chief  tributariea  from  the 
platesn  edge  on  the  eastern  aide  of  Lake  Nyaaaa,  is  the 
next  great  riyer  of  the  drainage  to  the  Indian  Ocean.  It 
has  been  narigated  by  Liyingatone  for  150  milea  from  the 
coast,  and  formed  part  of  his  route  in  entering  the  con- 
tinent on  the  journey  from  which  he  has  not  yet  returned, 
but  its  basin  has  not  yet  been  explored. 

Sfin  farther  north  the  mouths  of  a  great  riyer  named 
the  Bufiji  are  known,  on  the  coast  opposite  the  island  of 
Monfia,  aouth  of  Zansibar;  but  no  part  of  its  course  has 
yet  beoft  traced  by  any  European. 

The.  Kingani  and  the  Wami  are  two  streams  froai  the 
plateau  edge,  in  the  countiy  of  XJsagara,  and  reach  the  sea 
in  the  channel  formed  by  yAwwli^»  island.  The  Fangani 
riyer,  further  north,  rises  in  the  snowy  mountain  Kilima- 
Ajato.  The  Sabaki  and  Dana,  which  embouch  on  the 
opposite  side  of  Formosa  Bay,  in  3^  S.,  flow  oyer  the  same 
ooast  plains,  haying  their  head  springs  in  the  spurs  of 
Mount  Kenia.  The  latter  riyer  might  be  nayigated  during 
the  rainy  aeason  for  100  miles  from  the  coast     • 

The  Juba  riyer  is  the  most  considerable  on  the  eastern 
side  north  of  the  equator.  It  is  belieyed  to  haye'its  rise 
in  the  li%h  lands  immediately  south  of  Abyssinia,  and  its 
general  dizection  is  south-eastward  to  the  Indian  Ocean ; 
but  nothing  Is  known  of  its  higher  course  except  by  report 
The  iB-£ated  expedition  under  Baron  yon  der  Decken 
explored  this  riyer  for  about'180  miles  upwards  from  its 
month,  but  as  yet  no  traffic  is  carried  on  by  its  means. 
Hie  Webbe  or  Haines  riyer  flows  down  from  the  high 
lands  in  a  direction  nearly  parallel  to  the  Juba,  a  little 
farther  north,  but  its  outlet  on  the  ooast  is  completely 
baned  by  aand  dunes  of  from  400  to  500  feet  in  height, 
behind  which  it  forms  a  lagoon  of  yarying  extent  The 
deaert  aone  ia  now  again  reached,  and  the  water  supply 
faila.  Ko  permanent  riyers  reach  the  Bed  Sea  from  the 
Abyssinian  highlands  or  from  the  heights  of  Nubia  which 
continue  tiieee  northward;  the  largest  water-course  is  that 
of  the  Barc%  which  ia  periodically  filled  by  its  tributaries 
in  the  nerthflsn  part  of  the  Abyssuiiaa  plateau. 

Turning  now  to  the  great  areas  of  contineClal  drainage, 
i$  ia  obseryed  that  in  North  Africa  there  is  a  yast  space  of 
upwards  of  four  milliona  of  aquare  miles,  extending  from 
the  Nile  yalley  westward  to  the  Atlantic  coast,  and  from 
the  plateau  of  Barbery  in  the  north  to  the  extremities  of 
the  basin  of  I^ike  Chad  in  the  south,  from  which  no  single 
riyer  finds  its  way  to  the  sea.  The  whole  of  this  space, 
iMwever,  appeals  to  be  fonowed  by  water  channels  in  the 


most  yaried  directional  From  the  inner  slopes  of  the 
plateau  of  Barbery  numerous  wadya  take  a  direction  to- 
warda  the  great  sand-belt  cf  the  Brg,  in  which  they  ter- 
minate; a  great  series  of  channels  appears  to  radiate  from 
the  higher  portion  of  the  Sahara,  which  liea  immediately 
north  of  .the  tropic  of  Cancer  and  in  about  5*  K  of  Gfreen- 
wich;  another  duster  radiatea  from  the  Mountaina  of 
Tiborta,  in  the  eastern  Sahara. 

Lake  Chad,  on  the  margin  of  the  pastoral  belt,  is  sup- 
plied'by  a  large  riyer  named  the  Shari,  coming  from  the 
moist  forest  country  which  lies  nearer  the  equator;  and  the 
hke,  which'till  recently  was  belieyed  to  haye  no  outlet, 
oyofiows  to  north-eastward,  fertiUsing  a  great  wady,  in 
which  the  waters  become  lost  by  eyaporation  aa  they  are 
led  towards  the  more  arid  country  of  the  Sahara. 

The  southern  area  of  continental  drainage  is  oi  much 
amaller  extent,  and  oceupiea  the  space  of  the  desert  lone 
which  lies  between  the  middle  of  the  Zambese  basin  and 
Damara  Land.  It  centres  in  I^ike  Ngami,  to  which  the 
Tioge  riyer  flows  from  the  pastoral  Mt  on  the  north- 
west Seyeral  water-couraea  f  rosli  the  high  Damara  Land 
also  take  a  direction  toward  this  lake.  The  riyer  Zuga 
carries  off  the  oyerflow  of  Lake  Ngami  towards  a  series  of 
salt  lagoons  which  lie  eastward  near  the  edge  of  the 
plateau;  but  it  becomea  narrower  and  leaa  in  yolume  as  it 
approaches  thepe^  and  in  aome  seasons  scarcely  readba 
their  bed. 

Smaller  spaces  of  continental  drainage  exist  at  yarioua 
pointa  near  the  eastern  side  of  the  contineht  One  of 
theae  occupies  the  depressed  area  between  the  bese  of  the 
Abyssinian  highland  and  the  Bed  Sea,  and  is  properly  a 
continuation  of  the  Sahara  desert  belt  beyond  the  inter- 
yening  plateau.  In  this  space  the  Hawash  riyer,  descend- 
ing from  the  plateau,  teminatea  before  reaching  the  sea. 
Another  interior  basin  liea  in  the  plateau  betweeu  the 
edge  on  which  mountaina  Eema  and  Kilima-i\jaro  rise  and 
the  country  east  of  the  Victoria  Lake,  and  indudea  seyeral 
salt  lakea^  It  is  probable  that  the  great  Tanganyika  Lake 
is  the  centre  of  a  third  basin  of  no  outflow  on  thia  aide  of 
the  great  plateau;  and  Lake  Shxrwa,  south-east  of  the 
Nyassa,  constitutes  a  fourth. 

The  great  lakes,  which  form  such  a  prominent  feature  in 
African  hydrography,  are  found  chiefly  in  the  southern  and 
eastern  regions  of  the  continent,  but  they  are  distributed 
oyer  all  the  systems  of  drainage.  The  Victoria  and  Albert 
Lakea  of  the  Nile  basin  are  great  aeaa  of  fresh  water ;  and 
if  their  extent  should  ultimately  proye  to  be  nearly  that 
which  is  at  preeent  bdieyed,  they  riyal  the  great  Ame- 
rican hkes  for  the  place  of  the  greatest  expanse  of  fresh 
water  on  the  globe.  The  former,  the  Victoria  Lake,  ii  at 
an  deyation  ci  about  8300  feet  aboye  the  sea;  and  its 
outline,  as  at  present  sketched  on  our  maps,  oceupiea  an 
area  of  not  less  than  30,000  square  miles.  The  Albert 
Lake,  2500  feet  aboye  the  sea,  is  bdieyed  to  haye  an 
extent  not  far  abort  of  this.  Lake  Baringo,  north-east  of 
the  Victoria,  ii  reported  to  be  a  great  fresh  lake,  disdiarg- 
ing  towards  the  Nile  by  a  riyer  which  is  possibly  the  _ 
Sobat  tributary.  Lake  Tzana  or  Dembea,  60  milea  in  length, 
at  a  leyd  of  6000  feet  aboye  the  sea,  on  the  Abyasinian 
plateau,  is  the  only  remaining  great  lake  of  the  Nile  baain. 
The  great  expansions  of  the  Chambeze-Lualaba  riyer, 
presumably  bdonging  to  the  xWer  Congo,  are  the  only 
other  connderable  hi^es  of  the  Atlantic  drainaga  The 
highest  of  them.  Lake  Bangweolo  or  Bembe,  is  described 
as  bdng  150  miles  in  length  from  east  to  west,  and  at  an 
leyation  of  4000  feet;  Lake  Moero,  the  nttrt,  extends 
through  60  milea ;  Lakes  Kamalondo  or  Ulenge,  and  the 
yet  unyisited  lakes  of  tiie  same  drainage,  are  deaeribed  aa 
of  yast  extent,  and  lie  at  an  deyatkm  of  about  2000  feei 
aboye  the  sea. 
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Belonging  to  tlie  drainage  system  of  tlie  Indian  Ocean 
axe,  Lake  Nyassa,  1500  feet  above  the  sea,  and  stretching 
roeridionally  oTer  an  area  of  nearly  9000  square  miles  in 
the  basin  of  the  Zambeze;  and  liake  Sambom,  a  reported 
lake  of  great  extent,  lying  in  the  plateau  edge  north  of 
Siount  Kenia,  and  probably  belonging  to  the  basin  of  the 
Juba  river.  The  great  Lake  Tanganyika,  upwards  of  1 0,000 
square  miles  in  area,  and  united  by  a  broad  channel  with 
Lake  Liemba  in  the  south,  occupies  a  deep  longitudinal 
basin,  girt  with  mountains ;  it  is  2800  feet  above  the  sea 
level  As  yet  no  outlet  has  been  discovered  for  this  vast 
lake,  and  tiie  question  whether  it  has  or  has  not  an  over- 
flowing river,  is  still  undecided;  but  its  waters  are  not 
perfectly  fresh,  the  drainage  to  it  is  small,  and  the  proba.- 
bility  is  that  the  Tanganyika  is  a  continental  lake.  Lake 
Shirwa,  enclosed  by  mountains  on  the  plateau  edge  south- 
east of  Lake  Nvassa,  and  2000  feet  above  the  sea,  has 
brackish  water,  and  no  outlet 

Lake  Chad,  the  greatest  lake  of  the  continental  system 
of  North  Africa,  is  a  shallow  lagoon  of  very  variable 
extent,  with  numerous  islands  :  it  lies  at  about  1100  feet 
above  the  sea;  its  waters  are  fresh  and  clear,  and  its  over- 
flow is  carried  oflf  to  north-eastward  by  the  wady  named 
Bahr-el-GhazaL 

Lake  Ngami,  the  corresponding  lake  in  the  southern 
continental  system,  at  an  elevation  of  about  2900  feet, 
is  also  a  shallow  reedy  lagoon,  varying  in  extent  according 
to  the  season.  The  Zuga  river  carries  off  its  surplus  water  to 
eastward.  Salt  lakes  are  of  frequent  occurrence  in  the  areas 
of  continental  drainage;  perhaps  the  most  remarkable  of 
these  is  the  Assal  lake,  which  lies  in  a  depression  east  of 
Abyssinia  comparable  with  that  of  the  Dead  Sea,  600  feet 
beneath  the  level  of  the  Red  Sea;  the  Sebka-el-Faroon 
or  Schott  Kebir,  south  of  Tunis,  is  a  great  salt  lagoon,  100 
miles  in  length,  dried  up  in  summer,  when  its  bed  is  found 
to  be  thickly  encrusted  with  salt,  and  in  winter  covered 
with  water  to  a  depth  of  two  or  three  feet  It  lies  several 
feet  beneath  the  level  of  the  Mediterranean. 

Africa  lies  almost  entirely  in  the  torrid  zone,  and  is  the 
hottest  continent  of  aU.  The  greatest  heat,  however,  is  not 
found  under  the  equator,  since  the  whole  of  the  central  belt 
of  the  continent  is  protected  by  a  dense  covering  of  forest 
vegetation,  supported  by  the  heavy  rainfall,  and  has  in 
consequence  a  more  equable  climate,  but  in  the  dry,  bare 
exposed  desert  belts,  which  Ue  on  the  margins  of  the 
tropics,  the  Sahara  in  the  north  and  the  Kalahari  in  the 
south,  where  the  climate  is  extrem&  The  highest  temperar 
ture  is  found  throughout  the  Sahara,  particularly  in  its 
eastern  portions  towards  the  Red  Sea.  In  Upper  Egypt 
and  Nubia  eggs  may  be  baked  in  the  hot  sands ;  and  the 
saying  of  the  Arabs  is,  ''in  Nubia  the  soil  is  like  fire 
and  Sie  wind  like  a  flam&"  The  regions  along  the 
Mediterranean  and  Atlantic  coasts  are  rendered  more  tem- 
perate by  the  influence  of  the  sea.  To  the  south  of  the 
Great  Desert  the  temperature  decreases,  chiefly  on  account 
of  the  increasing  moisture  and  protection  of  the  land  sur- 
face from  extreme  heating  by  its  tree  growth,  but  also 
because  of  the  greater  elevation  of  the  land  as  the  great 
southern  plateau  is  approached.  Both  on  account  of  its 
elevation  and  its  narrower  form,  which  gives  greater  access 
to  the  equalising  influence  of  the  surrounding  ocean,  the 
southern  half  of  the  African  continent  has  a  less  high 
temperature  than  the  northern,  though  the  same  gradations 
of  climate  outward  from  the  centre  belt  are  clearly  marked 
in  each  divisioiL  Regular  snowfall  does  not  occur  even 
in  the  most  southern  or  northern  regions;  and  this  pheno- 
menon is  only  known  in  the  most  elevated  points  of  the 
continent,  as  in  the  Atlas  Mountains  in  the  north,  the 
summits  of  which  retain  patches  of  snow  even  in  summer, 
in  the  Abyssinian  peaks,  in  the  highest  points  of  the 


mountains  of  the  Cape  Colony,  and  most  remarkably  in 
the  lofty  summits  of  Mounts  Kenb  and  Kilimapigaro, 
which  rise  on  the  plateau  directly  beneath  the  equator.  The 
intensity  of  radiation  and  its  influence  upon  the  tempera- 
ture are  very  great  in  Northern  Africa;  while  in  the  day 
time  the  soil  ci  the  Sahara  rapidly  absorbs  the  solar  rays, 
during  the  night  it  cools  so  rapidly  that  the  formation  of 
ice  has  often  been  known  to  occur. 

The  observed  average  temperatures  of  the  extreme 
months  of  the  year  at  various  points  of  Africa,  from  N.  to 
S.,  are  given  in  the  following  table : — 


Los  Palmu,  Can- ) 

ary  Islands,  .  { 
Santa  Cmz,  Tene-  j 

rifle.  .  .  .} 
Funchal,  Madeira, 
Casa  Blanca,  Ma-  ) 

rocGo,    .    .    .  { 
La  Calle,  Algeria, 
Algiers,  „      | 

(87- N.)  { 

Oran,  „ 

Conatantine,  „ 
L'Affhouat,     „ 

Tunis 

Alexandria,  Egypt 
Cairo,  „    j 

(80*  N.)  j 

Kenneh,  „ 

Freetown,   Sierra  j 

Leone,  .  .  .  { 
Kaka,         Bomu  j 


Jan.     Jolj. 


61  •» 

63-7 

63-5 

67-4 

54-6 

55-8 

56-2 
44-6 
54-2 
57-2 
67-4 

65-8 

62-4 

820 

75-6 


72-6 

77-9 

78-4 

76-8 

76-9 
81-0 
98-9 
77-2 
78-5 

86  0 

94-3 

77-5 

83-8 


^j.g     Kobb^,  Darfur, 
Ankobar,Abyi 

^y  .2     Elmino,  Gold  Coasts 
Christiansborg,    , 
Niger  Mouth  15" 

y  N.), 


Gondokoro  (5*  N.), 

Zanzibar,  .     .     . 

Ascension  I.  (7*  ) 

80' 8.),.     .     .( 
St  Helena,     .     . 
Tete,  on  the  Zani' 

beze  (16'  S.),  . 
Port  Louis,  llan< 

ritiuB,    .     .     . 
St  Denis,  Bourbon^ 
Durban,  Natal,  . 
Pietermaritzbuig  ) 

(30' S.),     .     .( 
Cape  Town  (34'S.), 
Stcllenbosch, .     . 
Swellendam,  .     . 


Jan.     Jidj. 


87-1 
52  0 
79-7 
810 

86  0 

89-3 
83*3 

77-0 

73-6 

82-9 

81-7 

79-7 
74-2 

71-4 
74-8 
77  0 
72-7 


87-8 
58-1 
76-7 
76-5 

80-2 

78-5 
771 

75-0 

65*8 

72-4 

71-8 

718 
62-4 

55-2 

57-6 
57  0 
59-9 


Africa  is  not  much  under  the  influence  of  the  regular 
winds,  except  the  monsoons  of  the  Indian  Ocean,  the  great 
movement  of  the  atmosphere  depending  chiefly  on  the 
oscillation  of  the  continent  beneath  the  sun  during  the  sea- 
sons, as  will  be  afterwards  explained.  The  wind  currents 
over  the  whole  continent  have  a  prevailing  direction  from 
the  east  There  are  the  trade  winds,  modified  by  inter- 
ruptions of  changing  heat  and  elevation  of  the  land  sur- 
face. Ir  the  northern  part  of  the  Indian  Ocean  the  year 
is  divided  between  the  south-west  monsoon,  blowing  from 
March  till  September,  away  from  Africa,  towards  the  then 
heated  continent  of  Asia;  and  the  north-east  monsoon,  or 
rather  the  normal  trade  wind,  blowing  towards  the  African 
coasts,  from  October  till  Februaiy.  It  will  be  seen  in  the 
next  paragraph,  that  the  monsoons,  although  they  extend 
only  to  about  a  third  portion  of  the  East  African  shores, 
have  an  extremely  important  bearing  upon  the  physical 
economy  of  the  whole  African  continent  From  hurricanes 
Africa  is  nearly  exempt,  except  in  its  south-eastern  extremity, 
to  which  at  times  tiie  Mauritius  hurricanes  extend.  At 
rare  intervals  these  have  visited  the  east  coast  as  far  as 
Zanzibar.  Northern  Africa  is  much  exposed  to  the  hot 
winds  and  storms  from  the  Sahara,  which  are  called  in 
Egypt  Khamsin,  in  the  Mediterranean  Scirocco,  Shume 
or  ABshume  in  Marocco,  and  Harmattan  on  the  west  coasts 
of  the  Sahara  and  in  the  countries  bordering  on  the  Gulf 
of  Quinea.  These  always  blow  directly  across  the  coast 
from  the  interior,  and  seem  to  move  round  the  oompasa 
during  the  year,  beginning  in  i^gypt  in  April,  in  Algeria 
in  July,  in  Marocco  in  August,  in  Senegambia  in  November. 
Similar  dry  electrical  winds  are  experienced  in  the  Kalahari 
desert  in  tiie  south.  Whirlwinds,  frequently  carrying  sand 
up  into  the  atmosphere,  are  of  frequent  occurrence  in 
these  deserts,  and  are  also  known  in  the  dry  region  <d 
Unyamuezi,  between  Zanzibar  and  the  Tanganyika,  and  in 
the  Limpopo  basin  farther  south.  Extreme  heat  uid  dry- 
ness are  the  characteristics  of  these  winds,  which,  raising 
the  sand,  filling  the  air  with  dust^  and  prodigiously  favour- 


VUTOIB.] 


AFRICA 


257 


bg  the  powen  of  erapoiation,  are  often  fatal  to  the  rege- 
table  and  animal  creation  in  the  regions  yisited  by  them. 

In  Africa  the  dependence  of  the  winds  and  rains  npon 
the  moTement  of  the  land  beneath  the  snn  is  more  dearly 
marked  than  in  any  other  intertropical  region  of  the  globa 
The  high  temperatnre  cansed  by  the  Tertical  heat  of  the 
snn  oyer  a  particular  area  induces  an  indranght  of  air  to 
that  pIaoe»  an  ascending  current  is  produced  vhich  carries 
up  with  it  the  warm  and  moist  air;  condensed  in  the 
higher  r^ons  of  the  atmosphere,  the  moisture  falls  as 
lain,  and  the  condensation  makes  way  for  a  further  in- 
dran^t  It  is  thus  that  in  Africa  the  winds  and  rains 
follow  as  a  rale  the  pendulating  moTement  of  the  continent 
beneath  the  sun,  and  the  rainy  season  of  any  space  begins 
almost  immediately  after  the  sun  has  reached  its  senith. 
Between  the  tropics  and  the  equator  the  sun  comes  twice 
to  the  senith  of  each  belt  during  the  year,  at  the  tropical 
lines  the  sun  is  only  once  in  tiie  zenith;  thus  it  follows 
that  a  double  rainy  season  is  obserred  in  all  places  lying 
in  the  central  belt  of  the  tropics,  and  a  single  rainy  season 
in  those  which  are  nearer  the  skirts  of  the  sone.  Theee 
wet  and  dry  seasons  correspond  to  the  cooler  And  hotter 
periods  of  the  year,  and  take  the  place  of  the  summer  and 
winter  of  the  temperate  regions.  Various  droumstances 
tend  to  interfere  with  and  modify  the  working  of  this 
general  rale  of  the  rotation  of  seasons.  In  Southern 
Africa  that  rainy  season  which  follows  the  apparent  move- 
ment of  the  sun  northward,  is.  greater  tlum  that  which 
ensnea  after  his  passage  south,  since  in  the  former  case  the 
winds  are  drawn  inwuds  from  the  ocean  and  carry  greater 
quantities  of  moisture,  whereas  in  the  latter  the  winds  are 
drawn  from  the  land  north  of  the  equator,  and  their  mois- 
ture is  already  in  great  part  spent.  In  the  n<Mthera  and 
eastern  regions  of  Africa  the  winds  and  rains  are  governed 
as  mudi  by  the  heating  and  cooling  of  the  Asiatic  con- 
tinent as  by  that  of  Africa  itself,  but  in  the  central  and 
western  portions  of  the  continent  the  role  is  well  exem- 
plified. Thus  in  Damara  Land,  bordering  on  the  southern 
tropic,  there  is  one  short  rainy  season  £rom  February  till 
April,  beginning  only  with  the  northing  sun;  at  Loanda 
in  Angola  the  greater  rains  last  from  February  till  May, 
the  lesser  rainy  season,  when  the  sun  has  passed  this  place 
^ing  south,  occurs  in  November  only.  At  Annobon 
laland,  surrounded  by  wide  sea^  April  and  May  are  the 
rainy  months  of  the  northing  sun,  October  and  Kovember 
of  Uie  southing.  The  Guinea  coast,  facing  Ijl^e  sea  to 
southward,  has  its  greater  rainy  season  from  March  to 
Jone^  when  the  northing  sun  draws  the  ocean  winds  on  to 
the  ooast;  and  its  lesser  rains  occur  in  October  and 
Norember,  when  the  sun  has  passed  southward  from  the 
laad.  Keazing  the  northern  tropical  line,  the  coast-land 
from  Sierra  Leone  to  the  Senegal  river  has  a  simple  wet 
and  dry  season  during  the  year. 

On  tiie  eastern  coast-land  the  rains  are  more  dependant  on 
the  direction  of  the  monsoon  winds ;  about  the  mouths  of  the 
Zambaie  and  on  the  Mozambique  ooast  the  rains  begin  in 
November,  after  the  north-east  monsoon  wind  has  set  in  over 
the  northern  part  of  the  Indian  Ocean,  bringing  with  it  the 
wupcfon  drawn  from  the  sea  to  condense  on  the  ooast  slopesi 
The  rains  continue  h«e  till  March,  when  the  south-west 
monsoon  begins  to.  blow  away  from  the  land  towards  the 
then  heated  surface  of  Asia.  At  Zanzibar  there  is  a  double 
cainy  season,  a  stronger  in 'the  months  of  March,  April, 
and  May,  with  the  northing  sun,  beginning  immediately 
after  the  south-west  monsoon  has  set  in,  and  a  weaker  in 
September  and  October  with  the  southing  sun.  Under 
the  equator  on  the  east  ooast  the  rains  begin  in  April  with 
the  south-west  monso<m,  continuing  till  June,  and  during 
this  period  the  sky  is  obscured  by  heavy  douds.  The 
ttDound  rainy  season  here  is  only  marked  by  a  few  showers 


in  September  and  October.  Whils  the  north-east  mon- 
soon is  blowing  the  sky  remains  of  a  cloudless  bine.  In 
the  interior  of  the  continent,  between  these  tropical  coasts, 
the  rainy  seasons  appear  rather  to  precede  than  follow  the 
advancing  sun.  In  the  region  of  the  central  Zambeze  the 
greater  rains  last  through  February,  March,  and  April, 
the  lesser  occurring  in  October  and  November.  The  worst 
droughts  are  experienced  in  December  and  January. 
Nearer  the  centre  of  the  continent  the  two  rainy  seasons 
become  so  lengthened  as  almost  to  merge  into  one  period 
of  rains,  extending  over  about  eight  months  of  the  year. 
In  the  newly-explored  country  south-west  of  the  Tanganyika, 
Dr  Livingstone  found  that  the  rains  began  in  October,  and 
that  the  last  showers  fell  in  May;  but  there  is  probably  a 
drier  period  between  these  Umita  At  the  Tanganyika  Lake 
the  rainy  season  begins  in  September,  lasting  till  May,  and 
the  same  rainy  reason  has  been  observed  in  the  interior 
country  of  the  west  coast  immediatdy  north  of  the 
equator.  Between  these  points,  in  Manuyema  country, 
Dr  Livingston's  found  that  the  rains  continaed  till  July, 
or  almost  through  the  y^.  Northward  in  the  Interior  the 
rainy  seasons  are  again  dearly  divided  into  a  greater  and 
lesser,  and  in  the  regions  west  of  the  Upper  Nile  between 
S*  and  10^  N.  lat,  Uie  stronger  rains  occur  from  August 
till  October,  the  weaker  come  with  the  northing  sun  in 
April  and  May.  The  plateau  of  Abyssinia,  rising  high 
above  the  general  levd  of  the  north  of  Africa,  and  inter- 
cepting and  condensing  the  moist  winds,  has  also  a  double 
rainy  season, — a  greater  from  June  to  September,  when  the 
sun  is  passing  southward;  a  lesser  in  February  and  April, 
with  the  northing  sun.  The  rainy  seasons  in  Central  Africa 
are  ushered  in  and  accompanied  by  violent  thunderstorms 
and  by  occasional  faDs  of  h9^  llie  quantity  of  the  rain- 
fall, which  is  excessive  in  the  regions  near  the  equator, 
diminishes  rapidly  to  north  and  south  of  this  bdt  as  the 
dry  regiofis  on  the  borders  of  the  tropics  are  approached. 

The  Sahara,  and  also  the  Kalahari  of  Southern  Africa,  are 
almost  rainless  regions,  but  wherever  a  suffident  devation 
occurs  to  intercept  a  cooler  stratum  of  the  atmosphere,  rain 
is  not  wanting,  even  in  the  midst  of  the  Great  Desert  A 
striking  instance  of  this  is  rdated  by  Mr  Richardson.  That 
traveller  relates  that  when  on  the  borders  of  the  mountain 
knot  of  <' Air,  in  about  latitude  l^""  N.,  on  the  80th  Saigt, 
1850,  there  was  a  cry  in  the  encampment,  '  The  wady  is 
coming.'  Going  out  to  look,  I  saw  a  broad  white  sheet  of 
foam  advancing  from  the  south  between  the  trees  of  the 
valley.  In  ten  minutes  after  a  river  of  water  came  pouring 
along,  and  spread  ail  around  us,  converting  the  place  of  our 
encampment  into  an-  ide  of  the  valley.  The  current  in  its 
deepest  pert  was  very  powerful,  capable  of  canying  away 
sheep  and  cattle,  and  of  uprooting  trees.  This  is  one  of 
the  most  interesting  phenomena  I  have  witnessed  during 
my  present  tour  in  Africa.  The  scene,  indeed,  was  per- 
fectly African.  Bain  had  been  observed  falling  in  the 
south ;  black  douds  and  darkness  covered  that  zone  of  the 
heavens,  and  an  hour  afterwards  came  pouring  down  this 
river  of  water  into  the  dry  parched-up  v^ey." 

The  causes  of*  want  of  rainfall  in  the  vast  region  of  the 
Sahara  appear  to  be  mainly  these — that  the  winds  advanc- 
ing towwis  it  come  from  a  cooler  and  moister  to  a  warmer 
and  drier  region,  indeed  to  the  hottest  and  driest  of  all, 
and  so  are  constantly  losing  in  moisture  and  gaining  in 
temperature  as  they  approach;  the  high  plateau  of 
Abyssinia  forms  an  effective  screen  from  the  winds  of  the 
Indian  Ocean,  wringing  out  their  moisture  before  the 
Sahara  ia  reached,  and  on  the  Atlantic  side  the  north-east 
trade  wind  constantly  blows  away  from  the  land;  a 
barrier  of  mountains  iJso  deprives  the  Sahara  of  rain  from 
the  south-west  Another  cause  of  dryness  is  the  low  levd 
of  great  itreas  of  the  Sahara.     We  have  seen  that  wherever 
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thara  is  a  oonaideiablo  el«t»tioiL  eran  in  iU  midft  tli«r«  Is 
ft  periodical  xainfalL  The  Kakluui  region  ia  almost  fldn- 
less,  on  aoooont  of  the  great  Wt  to  Which  it  la  Sabjeeted; 
bat  spedally  becansa  the  winds  coming  towards  it  from 
the  eastward,  the  prevailing  winds,  expend  their  moistnrs 
on  the  high  slopes  of  the  plateaa  which  face  the  Indian 
OoeaiL  Heavy  dews,  Consequent  on  tha  rapid  changes  of 
day  and  night  tempeiatnre  in  these  bare  regions,  partly 
eompensate  the  deficiency  of  fain. 

1^  portions  of  the  continent  which  lie  beyond  the 
tropics  north  and  soath,  tiie  outer  slopes  of  the  plateaa  of 
Earbaiy  and  of  the  Cape  Oobny,  have  no  marked  rainy 
aeason,  and  the  timea  of  the  oocttrrence  of  rain  are  altered, 
the  summers  of  both  being  drier,  the  showers  more  frequent 
in  winter.  In  Natal,  and  on  the  aiopes  of  the  plateaii  in 
its  neighbourhood,  rain  may  be  expected  in  any  month; 
but  the  greatest  falls  occur  from  October  to  Marah.  The 
absolute  quantity  of  rain  which  iaSla  in  Africa  has  as  yet 
been  measured  at  so  few  points,  that  no  definite  condnsions 
ean  be  arrived  at  respecting  it 

Although  Africa  belongs  almost  entirely  to  the  torrid 
and  wann  lonea,  its  vegetable  productions  are  essentially 
different  in  different  parta.  Thus,  in  the  extreme  north^ 
groves  of  oranges  and  dives,  plains  covered  with  wheat 
and  barley,  thick  woods  of  eveigreen  osks,  coi^-trees,  and 
sea-pineS|  intermixed  with  cypresses,  myrtles,  arbutus,  and 
frsgrant  tree-heaths,  fonn  the  .prindpal  featurea  of  the 
landscape.  On  this  nwthem  ooast  the  date-palm  is  fini 
found ;  but  its  fruit  does  not  arrive  at  perfection,  and  it  is 
diiefly  valued  as  an  ornamental  olject  in  gardens  Various 
kinds  of  grain  are  cultivated.  Beyond  this  region  of  the 
ooast  and  the  Atlas  diain,  with  the  borders  of  tiie  Sahars^ 
commences  a  new  scenei  It  is  in  this. regioi^  extending  to 
ihe  borders  of  Soudan,  that  the  date4ree  forms  ihe  diaiao- 
teristio  feature.  Being  peculiarly  adapted  to  exoessiva  diy- 
ness  and  high  temperature^  it  fiouridies  where  few  other 
plants  can  maintain  an  existenca  Were  it  not  for  the  fruil 
of  the  invaluable  date-tree,  the  inhabitanta  of  the  desert 
would  slmost  entirdy  depend  on  the  productsof  other  regions 
for  their  subsistence.  With  the  southern  boundary  of  the 
Sahara,  the  date-tree  disappears,  the  baobab  or  monkey 
bread-tree  takes  its  plaoe^  and,  under  the  inflnenea  of  the 
tropical  rains,  a  new,  rich,  and  hi^y-developed  flova  pra- 
senta  itsdl  These  trees,  together  with  huge  cottan-trees^ 
oil-pahns,  sago-palms,  and  others  of  the  same  m^estio  tribe, 
determine  the  aspect  of  the  landscapei  Tlie  laburnum  ex- 
pands ita  brandiea  of  golden  flower,  and  repiaeea  the  eenna 
of  the  northern  regional  and  the  swampa  are  often  covered 


frith  immense  quantities  of  the  papyrus  plaiit  Instead  uf 
waving  fields  of  Cdrn,  the  cassava,  yam,  pigeon-pea,  and  tlia 
ground-nut,  form  tha  farinaceous  plants,  Hie  p^aw,  th& 
tamarind,  the  Sensgal  custard -apple,  and  others,  repkoe 
the  vine  and  the  4g.  In  Southwn  Africa,  sgain,  the  tro- 
pical forms  disappear,  and  In  the  inland  desert-like  phuna, 
the  fieshy,  leafless,  contorted,  singular  tribes  of  kapoas.  of 
mesembiyanthemums^  euphorbias,  crsssulas,  aloea,  and  other 
succulent  plante,  make  their  i^ppesraneep  Endless  species  of 
heaths  are  theref ound  in  great  beauty, and  the  hills  androcks 
are  acattered  over  with  a  nmifrkable  tribe  of  pknts  called 
Cj/eadaei9.  Plants  of  the  protea  tribe  also  add  to  the  extis- 
ordinaij  variety  in  the  vegetable  pthysiognomy  of  that  rcgioii. 

Of  the  chaiactoristie  African  plante,  the  date-tree  is  one 
of  the  most  important,  aa  it  is  Ukewise  smong  the  nearly 
one  thousand  ddferent  modes  of  palms.  It  furnishes,  aa  it 
were,  the  bread  of  the  deeeit,  hejond  which  it  occurs  only 
in  Western  Asia,  wherever  a  aimilar  diy  and  hot  climate 
prevails.  This  tree  requires  a  sandy  soil,  and  fringe  mnat 
not  be  abeent'  The  datea  furnish  food  not  only  for  man, 
but  for  the  camd  and  the  hone,  for  the  latter  purpose 
the  stones  are  used  in  many  partly  and  are  aaid  to  be  more 
nouxidiing  than  the  fruit  itsdl  The  Arsbe  make  a  great 
variety  of  dishes  of  whidi  datea  f oim  the  diief  part  Of 
the  s^  of  the  tree  palm-wine  is  prepared,  and  the  young 
leavea  are  eaten  like  cabbanL 

In  Southern  Afriea  are  ue  extendve  miniature  woods  of 
heathi^  aa  diaracteristin  aa  the  grovea  of  date^alms  in  the 
north.  No  less  than  five  hundred  mdea  have  already  been 
discovered.  These  plants,  of  which  some  reach  the  height 
of  12  to  16  feet  (Xriea  wyeolaru\  are  covered  throughout 
the  greater  part  of  the  year  with  innumerable  flowem  of 
beautif nl  odours,  the  red  being  prevalent 

The  papyrua  is  an  aouatic  plant,  having  a  stem  from  3 
to  6  feet  high.  It  inhabiti  both  stagnant  waters  and  run- 
ning streams,  and  is  common  in  the  countriee  of  the  NUo, 
particularly  Egypt  and  Abyssinia.  Its  soft,  smooth  flower- 
stem  sfforded  the  most  andent  materid  from  which  paper 
was  prepared,  and  for  this  reason  it  is  one  of  the  noticeable 
African  planta.  It  has,  however,  also  been  used,  for  other 
purpoeea ;  ita  flowering  stems  and  leavea  are  twisted  into 
ropes;  and  the  roots,  whidi  are  sweet,  are  used  aa  food.^ 

The  following  table,  compiled  from  the  **  synonymic  lists 
of  spedes  of  mammals"  given  by  Mr  Andrew  Murray,' 
affoids  a  general  view  of  the  distribution  of  tenestrial 
niMnin^la  in  the  different  parts  of  Africa, — the  fi^^ureadeooi- 
iBg  the  number  of  spedes  found  in  each  of  the  divisions,  thoao 
in  the  last  cdumn  bdng  the  number  peculisr  to  Africa »— > 
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The  order  Quadrnmana  ia  wdl  repreeented,  more  pertieu- 
larly  within  the  tropice^  whence  they  decrease  northwards  and 
southwardsL  The  moat  important  members  of  this  family 
are  the  anthropoid  monkey^  the  chimpansee  and  gorilla,  in 
T^rapioal  and  Western  Africa.  Baboons  and  man£ils,  with 
Urn  6noption%  an  peooliar  to  Africa.    Only  a  few  speoiea 


of  the  genus  Maeaeut,  which  is  East  Indian,  are  found  m 
Africa.      The  only  shoii-tafled  spedes  {Aittcaeut  Immmg) 

^  8m  Fhm  ^  Tnplcal  AJHoa,  by  'DniA  OUfW,  F.RJB.,  T.LJa. 
LoDdoii,  1868. 
s  n4  OioynvJUiirf  INMHMlM  ^  JfMWMJ<  by  Aadrrv  Mumj, 
1866b 
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k  North  African,  and  is  also  fonnd  wild  on  the  opposite 
ooast  at  the  Bock  of  Gibraltar.  In  Madagascar  the  place 
of  the  tnxe  monkeys  is  mipplied  hj  the  peculiar  tribe  ol  the 
true  Lemora  or  makia.  Many  species  nave  dose  affinities 
with  those  of  Asia;  thus  tl£d  orang-outang  of  Borneo  is 
lepresented  in  Africa  by  the  chimpaniwe.  &e  gibbons  are 
enlSzely  wanting. 

Of  the  laiger  CamiTora  the  bear  is  almost  entirely  wanting, 
and  occurs  only  sparely  in  the  Atlaa  Mountains  in  Barbery. 
The  true  martens  are  unknown,  but  otters  occur.  Of  the 
Camu  family  the  jackal  ia  characteristic,  and  roama  over 
the  whole  of  Africa;  it  differs  from  the  Asiatic  species  in 
ita  paler  skin,  which  approachee  the  colour  of  the  prevailing 
deserta.  The  wolf  and  fox  do  not  extend  beyond  the 
northern  margin  of  Africa.  Hytsnas  are  true  African 
tenants;  the  striped  hyaena  extending  from  Asia  over  North 
Afiica,  the  spotted  hysna  over  the  remainder  of  the  con- 
tinent; in  the  aouthmost  part  of  the  continent  the  brown 
hyaena  is  also  found,  and  with  it  the  aardwolf ,  or  earth 
wolf  of  the  Oape  colonists,  allied  to  this  genus.  Africa  is 
the  chief  home  of  the  lion,  which  there  remains  undisturbed 
as  king  over  the  lower  animal  creation,  though  it  has  been 
driven  inwards  from  the  more  settled  portions  of  the  coast- 
land;  while  in  the  extreme  south-western  parts  of  Asia,  to 
which  it  IB  now  confined,  its  power  is  divided  with  that  of 
the  tiger.  The  leopard,  serral,  caracal,  chaus,  and  dvet 
est  (the  locality  of  tiie  true  civet  being  North  Africa),  are 
the  other  principal  representativeB  of  the  cat  tribei  The 
heq>eBteB  or  ichneumons  have  the  same  distribution  as 
the  civets;  the  species  which  destroys  the  eggs  of  the 
crocodile  is  fonnd  in  l^gypt  and  the  North  of  Africa. 

Of  wild  horses  the  asinine  group  is  characteristic  of 
AjBia^  and  the  hippotigrine  of  Africa.  The  quagga^  exdu- 
aivdy  African,  inhabits  the  meet  southern  parts  of  the 
continent^  and  is  scarcely  found  north  of  the  Orange  river, 
hot  occurs  in  great  hercU,  associated  with  the  white-tailed 
gnu;. the  sebra  (£quu8  Bwrehdlii)^  at  sebra  of  the  plains, 
18  widiefy  distributed  over  Africa^  from  the  limit  of  the 
q[uagga  to  Abyssinia  and  the  west  coast;  the  zebra  of  the 
monntains  {Eguut  zebra)y  more  completely  striped  than  the 
rest,  is  only  Imown  in  South  Africa.  The  true  onager  or 
aborig^lal  wild  ass  is  indigenous  to  North-East  Africa  and 
the  island  of  Socotnu  A  spades  inhabiting  the  high  land 
of  Abyssinia  is  distinct  from  these.  The  horse,  domesti- 
cated in  other  parts  of  Africa^  excepting  the  region  of  forests, 
ia  not  found  in  the  eastern  intertropical  region;  and,  for 
some  cause  'not  yet  dearly  ascertained,  it  appears  to  be 
impossible  to  acdimatise  it  thera  llie  single  humped 
eamel  or  dromedaiy  is  used  over  the  whole  of  North 
Africa,  as  tat  south  and  west  as  tiie  river  Niger  and 
Lake  Chad  The  Indian  buffalo  has  spread  by  introduc- 
tion to  North  Africa;  the  Cape  bniSUo,  a  spedes  peculiar 
to  Africa,  reaches  as  far  north  as  a  line  from  Quinea 
to  Abyssinia;  the  Boi  Brathyeenu  is  a  spedes  peculiar 
to  West  Africa,  from  Senegal  to  the  Gaboon.  Of  sheep, 
the  OvM  Traffdaphiu  is  peculiar  to  North  Africa;  the 
Ibex  goat  extends  into  Abyssinia.  The  &mily  A  the 
antelc^es  is  essentially  African,  five^ixths  of  the  spedes 
oompoaing  it  being  natives  of  that  country,  and  chiefly  of 
the  portion  lying  south  of  the  Sahara,  occurring  in  dense 
herda  Lastly,  the  giraffe,  one  of  the  most  celebrated 
and  characteristic  of  African  quadrupeds,  ranges  from 
the  limits  of  the  Cape  Colony  as  far  as  the  SiJiara  and 
Nnbia. 

Of  Edentata  the  seven  spedes  known  to  occur  in  Africa 
are  also  peculiar  to  it  The  aardwark  (OryOeropus  capenti») 
is  essentially  burrowing  in  its  habits;  and  the  burrows 
formed  by  these  animals  are  the  source  of  frequent  danger 
to  the  waggons  and  horses  of  the  Cape  colonista 

A  genus  of  moles  is  met  with  in  South  Africa,  but  is 


not  found  in  the  tropical  regions.  The  Cape  or  gilded  mole, 
ckiyio-chlore,  is  so  called  from  ita  iridescent  (^oasy  fur; 
two  or  three  spedes  of  hedgehog  occur  in  the  eontinenti 
and  Madagascar  has  a  peculiar  family  resembling  these  in 
appearance,  bat  without  the  power  of  rolling  up  mto  a  baU 
for  defence.  Bats  are  numerous  in  A^ricai  but  few  are 
peculiar  to  it 

Of  Bodenta  the  burrowing  kinda  prevail  The  African 
species  of  poroupine  are  known  in  the  northern  and  weatem 
coast-lands  and^in  South-Eastem  Africa.  The  hyxax  ax- 
tends  over  pastern  Africa  and  a  portion  of  the  west  ooaat 
Harea  are  only  known  in  the  countries  north  of  the  Sahara 
and  in  the  Oape  eolony.  Among  squirrela,  those  wikh 
bristlea  or  apines  in  their  fur  are  peciUiar  to  the  aouthen 
regions  of  the  continent' 

The  ornithology  of  Africa  preaenta  a  dose  analogy  in 
many  of  its  speciea  to  those  of  Europe  and  South  Asisl 
Thua,  on  its  northern  coasts,  there  is  scaredy  a  single 
spedes  to  be  fonnd  which  does  not  also  occur  in  the  othsr 
countriea  bordering  on  the  Mediterranean.'  The  ornitho- 
logy of  the  region  of  the  Nile  and  the  northern  coasts  ia 
identified  with  that  of  Arabia,  Persia,  and  Spain.  The 
deserts  are  inhabited  by  species  adapted  to  ita  aoHtndaa; 
while  Southern  Africa  prseents  different  ipecieL 

The  ostrich,  the  hugest  of  birds,  whidi  has  been  deaerihad 
as  the  feathered  camd,  or  the  giraffe  among  birda,  is  found 
in  ahnost  every  part  of  Anica.  But  its  chief  home  ia  the 
desert  and  the  open  plai&i;  mountainous  districts-it  avoidi^ 
unless  pressed  by  hunger.  The  beautiful  white  f eathen^ 
so  hi^y  prized  by  the  ladiea  of  Europe,  are  fonnd  in  the 
wings  of  the  male  bird.  The  ehaae  ia  not  withont  tta 
difficultiea,  and  it  requirea  the  greatest  care  to  get  within 
musketfihot  of  the  bird,  owing  to  its  constant  vigilanee 
and  the  great  distance  to  whi^  it  can  see.  The  fleetest 
horse,  too,  will  not  overtake  it  unless  stratagem  be  adopted 
to  tire  it  out  If  followed  up  too  eagerly,  the  chaae  of  the 
ostrich  is  not  destitute  of  danger;  for  the  huntsman  haa 
aometimeB  had  his  thigh-bone  broken  by  a  single  stn^a 
from  the  leg  of  a  wounded  bird 

The  large  messenger  or  secretaiy-bird,  which  preys  upon 
serpents  and  other  reptilee,  is  one  of  the  most  remarkable 
African  birds.  It  is  common  near  the  Oipe,  and  ia  not 
sddom  domeaticated  Of  gaJlinaceous  fowls,  adapted  to  the 
poultry-yard,  Africa  possesses  but  a  single  genus,  the  guinea- 
hens,  which,  however,  are  found  in  no  other  part  of  the 
world  These  birds,  of  which  there  are  three  or  fonr  dis- 
tinct spedes,  go  in  large  flocks  of  400  or  500,  and  are  most 
frequently  found  among  underwood  in  the  vicinity  of  ponda 
and  rivers.  There  are,  beddes,  many  spedes  of  partndgee 
and  quails  in  different  parts  of  Africa.  Water  fowl  of 
various  spedes  are  also  abundant  on  the  lakea,  and  rivers, 
as  sre  likewise  various  spedee  of  owls,  falcona,  and  vul- 
tures, the  latter  of  which  are  highly  useful  in  consumii^ 
the  offal  and  carrion,  which  might  otherwlM  taint  the  air 
and  produce  disease. 

Among  the  smaller  birds  of  Africa  are  many  spedes  re* 
markable  for  the  gaudiness  and  brilliancy  of  their  plumage^ 
or  the  singularity  of  their  mannera  and  economy.  Of  uie 
former  kind  may  be  mentioned  the  sunbirds,  tiie  lampro- 
tomis,  the  bee-eaters,  the  rollen,  the  plantain-eaters^  the 
parrots,  the  halcyons,  and  numerous  smaller  birda  that 
swarm  in  the. forests.  Of  the  latter  kind  it  will  be  suffi- 
cient to  mention  the  honey-cuckoo  (Oucului  wdicatar). 

Though  Africa  is  not  exempt  from  the  scourge  of  veno- 
mous or  dangerous  reptiles,  still  it  has  comparatiydy  fewer 
than  other  tropical  countries,  owing  to  the  dryness  of  the 
climate.  The  reptiles  harboured  by  the  deaert  regiona 
consist  chiefly  of  harmless  Uxards  and  serpents  of  a  small 
size,  though  often  venomous.  The  frog  and  tortoiM  tribaa 
are  repreeented  in  but  few  spedes  and  numbera 
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The  most  important  among  the  reptiles  is  the  crocodile, 
-which  inhabits  nearly  all  the  large  rivers  and  lakes  within 
the  tropics,  and  is  still  abundant  in  the  Nile  below  the  first 
cataract 

The  chameleon  is  common  in  Africa.  Among  the  veno- 
mous species  of  snakes  are  the  purple  naja,  the  cerastes  or 
homed  viper,  the  ringed' naja,  and  the  darting  viper. 

Edible  fish  are  found  almost  everywhere  in  great  variety 
and  quantity.  The  fresh  waters  of  Egypt  produce  the 
gigantic  bishir,  the  coffres,  and  numerous  species  of  the 
pimelodes.  Many  varie^es  of  fish  exist  in  the  great  int^ 
rior  lakes ;  five  large  species  found  in  the  Tanganyika  are 
described  by  Burton.  The  greater  number  of  the  fish  of 
the  Red  Sea  resemble  the  sazatiles  of  the  warm  seas  of 
Asia.  On  the  west  coasts  are  found  the  fish  belonging  to 
equatorial  latitudes,  while  the  shores  of  the  Mediterranean 
produce  those  of  France  and  Spain.  The  seas  of  the 
southern  extremity  possess  the  species  common  to  the 
latitudes  of  the  antarctic,  south  of  the  three  great  capes. 
The  fish  of  the  east  coast  are  the  same  as  those  of  the 
Indian  Sea. 

Of  the  insect  tribes  Africa  also  contains  many  thousand 
different  kinds.  The  locust  has  been,  from. time  imme- 
morial, the  proverbial  scourge  of  the  whole  continent ;  scor- 
pions, scarcely  lete  to  be  dreaded  than  noxious  serpents, 
are  everywhere  abundant;  and  the  sebub,  or  fly,  one  of 
the  instruments  employed  by  the  Almighty  to  punish  the 
Egyptians  of  old,  is  still  the  plague  of  the  low  and  cultivated 
districts.  In  the  interior  of  Africa  a  venomous  fly  occurs 
in  certain  regions  of  the  south  and  east,  which  is  fatal  to 
nearly  all  domestic  animals.  It  is  called  tsetse  {Ghmna 
mortitana),  and  its  size  is  almost  that  of  the  common  blue 
fly  which  settles  on  meat;  but  the  wings  ard  larger.  On 
the  absence  of  this  insect  greatly  depended  the  sucooss  of 
recent  explorers  in  that  quarter,  as,  where  it  appeared,  their 
cattle  infallibly  fell  victims  to  its  bite.  There  are  lai^ 
tribes  which  cannot  keep  either  cattle  or  sheep,  because  the 
tsetse  abounds  in  their  country.  Its  bite  is  not,  however, 
dangerous  to  man;  wild  animals  likewise  are  undisturbed  by 
it  The  termites  or  white  ants  are  likewise  a  sconi^e  to 
^he  country  where  they  occur  in  great  numbers.  This 
destructive  creature  devours  everything  in  the  shape,  of 
wood,  lee^ther,  cloth,  &a,  that  falls  in  its  way;  and  they 
march  together  in  such  swarms,  that  the  devastation  they 
commit  is  almost  incredible. 

Of  the  class  of  zoophytes,  the  brilliant  polypi  of  every 
variety,  and  madrepores,  abound  on  the  coasts  of  Africa. 
The  shores  of  the  Mediterranean  produce  the  finest  coral, 
and  those  of  the  Bed  Sea  bristle  with  extensive  xeefs  of  the 
same  mollusca. 

From  the  shores  of  the  Mediterranean  to  about  the  lati- 
tude of  20**  N.,  the  population  of  Africa  consists  largely 
of  tribes  not  originally  native  to  the  soil,  but  of  Arabs  and 
Turks,  planted  by  conquest,  with  a  considerable  number  of 
Jews,  ihe  children  of  dispersion;  and  the  more  recently 
introduced  French.  The  Berbers  of  the  Atlas  legion,  the 
Tuaricks  and  Tibbus  of  the  Sahara,  and  the  Copts  of 
Egypt,  may  be  viewed  as  the  descendants  of  tha  primitive 
stock,  w4iile  those  to  whom  the  general  name  of  Moors  is 
applied,  are  perhaps  of  mixed  descent,  native  and  foreign. 
From  the  latitude  stated  to  the  Cape  Colony,  tribes  com- 
monly classed  together  under  the  title  of  the  Ethiopic  or 
Negro  family  are  found,  though  many  depart  very  widely 
from  the  peculiar  physiognomy  of  the  Negro,  which  is 
most  apparent  in  the  natives  of  the  Quinea  coast  In  the 
Cape  Colony,  and  on  its  borders,  the  Hottentots  form  a 
distinct  variety  in  the  population  of  Africa,  most  closely 
resembling  the  Mongolian  races  of  Asia. 

The  Copts,  or  as  they  are  correctly  pronounced,  either 
Ckoobt  or  Ckibty  are  considered  to  be  the  descendants  of 
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the  ancient  Egyptians.  They  do  not  now  compose  more 
than  one  sixteenth  part  of  the  population  of  I^gypt,  their 
number  not  exceeding  145,000,  about  10,000  of  whom 
reside  at  Cairo.  Conversions  to  the  Mohammedan  faith,  and 
intermarriages  with  the  Moslems,  have  occasioned  this 
decrease  in  their  numbers ;  to  which  may  be  added  tha 
persecutions  which  they  endured  from  their  Arabic  invaders 
and  subsequent  rulers.  They  were  forced  to  adopt  distinc- 
tions of  dress,  and  they  still  wear  a  turban  of  a  black  or 
blue,  or  a  grayish  or  light  brown  colour,  in  contradistinction 
to  the  red  or  white  turban.  In  some  parts  of  Upper  Egypt 
there  are  villages  exclusively  inhabited  by  the  Copts. 
Their  complexion  is  somewhat  darker  than  that  of  the  Arabs, 
their  foreheads  flat,  and  their  hair  of  a  soft  and  woolly 
character;  their  noses  short,  but  not  flat;  mouths  wide,  and 
lips  thick ;  the  eyes  large,  and  bent  upwards  in  an  angle 
like  those  of  the  Mongols;  their  cheek-bones  high,  and  their 
beards  thin.  They  are  not  an  unmixed  race,  their  ancestors 
in  the  earlier  ages  of  Christianity  having  intermarried  with 
Greeks,  Nubians,  and  Abyssinians.  With  the  exception  of 
a  small  proportion,  the  Copts  are  Christians  of  the  sect  called 
Jacobites,  Eutychians,  Monophysites,  and  Monothelites, 
whose  creed  was  condemned  by  the  Council  of  Chalcedon, 
A.D.  451.  They  are  extremely  bigoted,  and  bear  a  bitter 
hatred  to  all  other  Christians;  they  are  of  a  sullen  temper, 
extremely  avaricious,  great  dissemblers,  ignorant,  and  f  aith- 
les&  They  frequently  indulge  in  excessive  drinking;  but  in 
their  meals,  their  mode  of  teting,  and  the  manner  in  wMch 
they  pass  their  hours  of  leisure,  which  is  chiefly  in  smoking 
their  pipes  and  drinking  coffee,  they  resemble  the  other  in- 
habitants of  the  country.  Most  of  the  Copts  in  Cairo  are 
employed  as  secretaries  and  accountants,  or  tradesmen;  they 
are  chiefly  engaged  in  the  government  offices;  and  as 
merchants,  goldsmiths,  silversmiths,  jewellers,  architects, 
builders,  and  carpenters,  they  are  generally  considered 
more  skilful  than  the  Moslems.  The  Coptic  language  is 
now  understood  by  few  persons,  and  the  Arabic  being 
employed  in  its  stead,  it  may  be  considered  as  a  dead 
languagei 

The  countries  above  Egypt  are  inhabited  by  two  tribes 
of  people  resembling  each  other  in  phjrsical  characters^  bat 
of  distinct  language  and  origin.  One  is,  perhaps,  the 
aboriginal  or  native,  the  other  a  foreign  tribe.  Dr  I^chard 
terms  them  Eastern  Nubians,  or  Nubians  of  the  Bed  Sea, 
and  Nubians  of  the  Nile,  or  Berberines.  All  these  tribes 
are  people  of  a  red-brown  complexion,  their  colour  in  some 
instances  approaching  to  black,  but  still  different  from  the 
ebony  hue  of  the  Eastern  negroes.  Their  hair  is  often 
frizzled  and  thick,  and  is  described  as  even  wooUy;  yet 
it  is  not  precisely  similar  to  the  hair  of  the  negroes  of 
Guinea.  The  Eastern  Nubians  are  tribes  of  roving  people 
who  inhabit  the  country  between  the  Nile  and  tiie  Red 
Sea ;  the  northern  division  of  this  race  are  the  Ababdeh, 
who  reach  northward  in  the  eastern  desert  as  far  as  Kosseir, 
and,  towards  the  parallel  of  Deir,  border  on  the  Biahari. 
The  Bishari  reach  thence  towards  the  confines  of  Abyssinisi 
The  latter  are  extremely  savage  and  inhospitable ;  they  are 
said  to  drink  the  warm  blood  of  living  animals ;  they  are 
for  the  most  part  nomadic,  and  live  on  flesh  and  milk. 
They  are  described  as  a  handsome  people,  with  beantif  ul 
features,  fine  expressive  eyes,  of  slender  and  elegant  forms ; 
their  complexion  is  said  to  be  a  dark  brown,  or  a  dark 
chocolate  colour.  The  Bar&bra  or  Berberines  are  a  people 
well  known  in  Egypt,  whither  they  resort  as  laboorers 
from  the  higher  country  of  the  Nile.  They  inhabit  the 
valley  of  that  name  from  the  southern  limit  of  Egypt  to 
Sennaar.  They  are  a  people  distinct  from  the  Arabs  and 
all  the  suzTounding  nations.  They  live  on  the  banks  of 
the  Nile ;  and  wherever  there  is  any  soil,  they  plant  date- 
treesi  set  up  wheels  tor  irrigation,  and  sow  durra*  and  i 
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l^gominons  plauta.  ki  Cairo,  whither  many  of  thia  race 
raaort,  they  are  esteemed  for  their  honesty.  They  profess 
Ldaui.  13ie  Bar&bra  are  divided  into  Uiree  sections  by 
their  dialects,  which  are  those  of  the  Kuba,  the  Kenous, 
and  the  Dongolawi  According  to  Dr  Prichard,  it  is  pro- 
bable Uiat  the  Berberines  may  be  an  offset  from  Ihe  original 
stock  which  first  peopled  £^t  and  Nubia. 

The  ooimtiy  of  the  Nubians  is  limited  on  the  west  by 
that  of  the  Tibbus,  who  are  spread  over  the  eastern  por- 
tions of  the  Sahara,  as  far  as  Fezsan  and  Lake  Chad.  Dr 
Latham  considers  it  probable  that  their  language  belongs 
to  the  Nubian  dasa.  They  inhabit  the  locality  of  the 
ancient  Libyans  or  Uhytt,  Their  colour  is  not  uniform. 
In  some  it  is  quite  black,  but  many  have  copper-coloured 
faoesc  They  are  slim  and  well  niade,  have  high  cheek- 
bones, the  noee  sometimes  flat  like  that  of  the  negro,  and 
sometimes  aquiline.  Their  mouth  is  in  general  large,  but 
their  teeth  fine.  Their  lips  are  frequently  formed  like 
those  of  Europeans ;  their  eyes  are  expressive,  and  their 
hair,  though  curled,  not  woolly.  The  females  are  especially 
distingni^ed  by  a  light  and  elegant  form,  and  in  their 
walk  and  erect  manner  of  carrying  themselves  are  veiy 
striking.  Their  feet  and  ankles  are  delicately  formed,  and 
not  loaded  with  a  mass  of  brass  or  iron«  as  is  the  practice 
in  other  countries  of  Northern  Africa,  but  have  merely  a 
light  anklet  of  polished  silver  or  copper,  sufficient  to  show 
their  jetty  skin  to  more  advantage ;  and  they  also  wear 
neat  red  Uppers.  The  Tibbus  are  chiefly  a  pastoral  people. 
They  keep  horses,  cattle,  sheep,  and  goats,  but  camels 
constitute  their  principal  riches.  The  villages  of  the 
Tibbus  are  very  regularly  built  in  a  square,  with  a  space 
left  on  the  north  and  south  faces  of  the  quadrangle  for  the 
use  of  the  cattle.  The  huts  are  entirely  of  mats,  which 
exclude  the  sun,  yet  admit  both  the  light  and  the  air.  The 
interior  of  these  habitations  la  singularly  neat:  dean 
wooden  bowls  for  the  preservation  of  milk,  each  with  a 
cover  of  basket-work,  are  hung  against  their  walla.  They 
are  greaUy  exposed  to  predatory  incursions  into  their 
country  by  the  enemies  who  surround  them.  The  Tibbus 
of  Tibesti  are  described  by  Dr  Nachtigal  as  ol  medium 
stature,  well  made,  of  elegant  though  muscular  frame ;  in 
colour  they  vary  between  a  dear  bronse  and  blade:  the 
greater  number  are  dark  bronxeHx>loured,  yet  without  the 
slightest  trace  of  what  is  generally  recognised  as  the  negro 
physiognomy.  They  carry  on  a  oonsiderable  traffic  in 
slaves  between  Sudan,  Fezzan,  and  Tripoli 

"  All  that  is  not  Arabic  in  the  kingdom  of  Marocoo," 
says  Dr  Latham,  *'  all  that  is  not  Arabic  in  the  French 
provinces  of  Algeria,  and  all  that  is  not  Arabic  in  Tunis, 
Tripoli,  and  Fezzan,  is  Berber.  The  language,  also,  of  the 
andent  Cyrenaica,  indeed  the  whole  country  bordering  the 
Mediterranean,  between  Tripoli  and  Egypt,  is  Berber.  The 
extinct  language  of  the  Canary  Ides  was  Berber;  and, 
finally,  the  language  of  the  Sahara  is  Berber.  The  Berber 
languages,  in  their  present  geographical  localities,  are  essen- 
tially inland  languages.  As  a  general  rule,  the  Anbic  is 
the  language  for  the  whole  of  the  searcoest  from  the  Ddta 
of  the  Nile  to  the  Straits  of  Qibraltar,  and  from  the  Straits 
of  Qibraltar  to  the  mou^h  of  the  Senegal"  llie  Berber 
nation  is  one  of  great  antiquity,  and  from  the  times  of 
the  earliest  history  has  been  spread  over  the  same  extent 
of  country  as  at  present;  the  ancient  Numidian  and 
Manritanian  names  of  Sallust,  and  other  writers,  have  a 
meaning  in  the  modem  Berber.  It  has  affinities  with  the 
Semitic  languages.  In  the  northern  parts  of  Atias  theae 
people  are  called  Berbers;  in  the  southern  tracts  they  are 
the  Shnluh  or  Shdhas.  In  the  hilly  country  bdonging 
to  Tunis,  the  Kabyles;  in  Mount  Auress,  the  Showiah;  and 
iu  the  Desert^  the  Tuaiick,^aU  belong  to  the  same  group 
The  rn'Mutaini  of  Atlaa  are  said  ta  1m  inhabited  by  num 


than  twenty  different  tribes,  carrymg  on  perpetual  warfare 
against  each  other.  They  are  very  poor,  and  make  plun- 
dering excursions  in  quest  of  the  means  of  supporting  life. 
They  are  described  as  an  athletic,  strong-featured  people, 
accustomed  to  hardships  and  f  atigu^  l^eir  only  covering 
is  a  woollen  garment  without  deeves,  fastened  round  the 
waist  by  a  belt 

The  Shuluh,  who  are  the  mountaineers  of  the  Northern 
Atlas,  live  in  villages  of  houses  made  of  stone  and  mud, 
with  slate  roofs,  occasionally  in  tents,  and  even  in  caves. 
They  are  chiefly  huntsmen,  but  cultivate  the  ground  and 
rear  beea.  They  are  described  as  lively,  intelligent,  well- 
formed,  athletic  men,  not  tall,  without  marked  features, 
and  with  light  complexions.  The  Kabyles^  or  Kabaily,  of 
the  Algerian  and  Tunisian  territories,  are  the  most  indus- 
trious inhabitants  of  the  Barbery  States,  and,  besides  till- 
age, work  the  mines  contained  in  their  mountains,  and 
obtain  lead,  iron,  and  copper.  They  live  in  huts  made  of 
the  branches  of  trees  and  covered  with  clay,  which  resemble 
the  magalid  of  the  old  Numidians,  spread  in  litUe  groups 
over  the  ddes  of  the  mountains,  and  preserve  the  grain, 
the  legumes,  and  other  fruits,  which  are  the  produce  of 
their  husbandry,  in  maUouret,  or  conical  excavations  in  the 
ground.  They  are  of  middle  stature ;  their  complexion  is 
brown,  and  sometimes  nearly  blacL 

The  Tuarick  are  a  people  spread  in  various  trih^  through 
the  greater  portion  of  the  Sdiara.  The  expedition  under 
Richardson,  Berth,  and  Overweg,  who  traversed  and  ex- 
plored a  great  portion  of  the  Tuarick  territories,  has  greatiy 
added  to  our  knowledge  of  these  people.  Hie  foUowing 
are  the  names  and  localities  of  the  principal  tribes: — 

1.  Tandkum,  located  in  Fezzanl 

(  Ouiaghen,  family  of  Shafou,    )    in«»*^ 

2.  Azghers,  i  Emanghasatan,  „  of  Hateetah,  V  A  q^ 

( Amana,  „  of  labour,     j  ^ 

3.  Aheethanaran,  the  tribe  of  Janet. 

4.  Hagar  (Ahagar),  pure  Hagars  ai^d  MaghataL  They 
occupy  the  tract  between  Qhat,  Tuat,  and  Timbuktu. 

5.  Sagamaram,  located  on  the  route  from  Aisou  to  Tnat 

6.  Ksolouees,  including*  the  Kailouees  proper,  the 
Kaltadak,  and  the  KalfadEO. 

7.  Kilgris,  including  the  Kilgris  proper,  the  Iteesan,  and 
the  Ashiaf.  These  and  the  tribes  under  the  preceding 
head  inhabit  the  kingdom'  of  Ahir. 

8.  Oulimad,  tribes  surrounding  Timbuktu  in  great  num- 
bers. This,  probably  identical  with  the  Sorghou,  is  the 
largest  and  most  powerful  tribe,  while  the  Tanelkums  are 
the  smallest  and  weakest 

The  various  tribes  are  very  different  in  their  characters, 
but  they  are  all  fine  men,  tall,  straight,  and  handsome 
They  exact  a  tribute  from  all  the  caravans  traversing  their 
country,  which  chiefly  furnishes  them  with  the  means  of 
subsistence.  They  are  most  abstemious,  their  food  consist- 
ing principally  of  coarse  brown  bread,  dates,  olives,  and 
water.  Even  on  the  heated  desert,  where  the  thermometer 
generally  is  from  90*  to  120*,  they  are  dothed  from  head 
to  foot,  and  cover  the  face  up  to  the  eyes  with  a  black  or 
coloured  handkerchief. 

The  Moors  who  inhabit  large  portions  of  the  empire  of 
Marooco,  and  are  spread  all  along  the  Mediterranean  cosst, 
are  a  mixed  race,  grafted  upon  the  ancient  Mauritanian 
stock;  whence  their  nama  After  the  conquest  of  Africa 
by  the  Arabs  they  became  mixed  with  Arabs ;  and  having 
conquered  Spain  in  tiieir  turn,  they  intermarried  witii  the 
natives  of  that  country,  whence,  after  a  powesdon  of  seven 
oentunes,  they  were  driven  back  to  Mauritania.  They 
m  a  handsome  race,,  having  much  mor«  resemblance  to 
Europeans  and  western  Asiatics  than  to  Arabs  or  Berbers, 
although  their  language  is  Arabic,  that  is,  the  Mdgrebin 
dialeet»  which  diffen  considerably  from  the  Arabio  In 
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Arabia^  and  even  in  "Egypt  Thej  axe  an  intellectual 
people,  and  not  altogether  imlettered;  bat  they  are  cruel, 
nren^^Bful,  and  blood-thirsty,  exhibiting  but  yeiy  few 
tacea  ol  that  nobility  d  mind  and  delicacy  of  feeUng  and 
taste  which  graoed  their  ancestosa  in  Spain.  The  luiitoiy 
of  the  throne  of  Marocco,  of  the  dynastic  revolutions  at 
Algiers,  Tunis,  and  Tripoli,  is  written  with  blood;  and 
among  the  pirates  who  infested  the  Mediterranean  they 
wen  the  worst  Their  religion  is  the  Mohammedan.  They 
are  temperate  in  their  diet  and  simple  in  their  dress,  except 
the  richer  classes  in  the  principal  towns,  where  the  ladies 
literally  cover  themselvea  with  silk,  gold,  and  jewels,  while 
the  men  indulge  to  excess  their  love  ci  fine  horses  and 
splendid  arms.  They  generally  lead  a  settled  life  as  mez^ 
chants,  mechanics,  or  agriculturists,  but  there  are  ako  many 
wandering  tribes.  They  exhibit  considerable  skill  and  taste 
in  dyeing,  and  in  the  manufacture  of  swords,  saddlery, 
loathemware,  gold  and  silver  ornaments.  At  the  Qreat 
Exhibition  in  London  in  1851,  the  Moorish  department 
contained  several  articles  which  were  greatiy  admired.  The 
Moors  along  the  coast  of  Marocoo  stUl  cany  on  piracy  by 
means  of  armed  boats. 

At  two  different  periods,  separated  from  each  other  by 
perhapa  a  thousand  years,  Africa  was  invaded  by  Arabic 
tribes,  which  took  a  lasting  possession  of  the  districts  they 
oonquered,  and  whose  descendants  form  no  inconsiderable 
portion  of  the  population  of  North  and  Central  Africa, 
iriiile  their  language  has  superseded  all  others  as  that  of 
civilisation  and  religion./  Of  the  first  invasion  more  has 
been  said  under  the  head  ''Abyssinians."  The  second  was 
that  effected  by  the  first  successors  of  Mahomet,  who  con- 
quered Egypt,  and  subsequently  the  whole  norikh  of  Africa 
as  far  as  the  shores  of  the  Atlantic,  in  the  course  of  the 
first  century  of  the  Hegira,  or  the  seventh  of  the  Christian 
era.  As  regards  language,  Egypt  is  now  an  entirely  Arabic 
country,  altiiough  in  many  other  respects  the  Fellahs  are 
totally  different,  from  the  peasants  in  Arabia.  .  But  there 
are  also  several  tribes  of  true  Arabic  descent  scattered 
about  from  the  high  lands  of  Abyssinia  down  over  Kubia 
and  £gypt,  and  westward  over  the  central  provinces  of 
Kordofan,  Daifur,  Waday,  and  Bomu.  Others  wander  in 
the  Libyan  deserts  and  the  Qreat  Sahara,  as  well  as  in  the 
states  of  Tripoli,  Turns,  and  Algiers,  leading  a  similar  life 
with  the  Eabyles,  but  constituting  a  totally  distinct  race. 
Others,  again,  dwell  in  the  empire  of  Marocco,  among  whom 
those  along  the  shores  of  the  Atlantic  are  notorious  for 
their  predatory  habits  and  ferocious  character.  In  many 
places  Arabic  adventurers  have  succeeded  in  subduing 
native  tribes  of  every  nationality,  over  which  they  rule  as 
sovereign  lords ;  and  on  the  coast  of  Zanribar  resides  an 
Arabic  royal  dynasty.  Many  of  the  smaller  islands  to  the 
north  of  Madagascar  are  inhabited  by  Arabs,  and  traces 
of  them  have  been  discovered  in  Madagascar  itsell  The 
African  Arabs  are  not  all  alike  in  features  and  colour  of 
skin,  the  differences  being  attributable  to  some  of  them 
having  intermarried  with  natives,  while  others  preserved 
the  purity  of  their  blood. 

The  early  settlements  of  the  Jews  in  "Egypt  are  facts 
universally  known.  Under  the  Ptolemies,  large  numbers 
of  them  settied  at  Alexandria  and  in  Cyrenaica,  and  after 
the  destruction  of  Jerusalem  they  rapidly  spread  over  the 
whole  of  the  Roman  possessions  in  Africa;  many  also  took 
refuge  in  Abyssinia.  King  Philip  H  having  dnven  them 
out  of  Spain,  many  thousands  of  families  took  refuge  on 
the  opposite  coast  of  Africa.  They  are  now  numerous  in 
all  the  larger  towns  in  the  north,  where  they  carry  on  the 
occupation  of  merchants,  brokers,  Ac.,  the  trade  with 
Europe  being  mostly  in  their  hands.  They  live  in  a  state 
of  great  degradation,  except  in  Algiers,  where  the  French 
■Mtored.them  to  freedom  and  independence.     They  have 


acquired  much  wealth,  and  although  eompened  to  hide 
their  riches  from  the  cupidity  of  their  rulers,  ihey  lose  no 
opportunity  of  showing  them  whenever  they  can  do  so 
without  risk  of  being  plundered,  fear  and  vanity  being 
characteristic  features  of  their  character.  The  JeweaseB  in 
Jiarooco  and  Algiers  are  of  remarkable  beauty. 

Ever  since  the  conquest  of  Egypt  by  Sultan  Selim,  sad 
the  establishment  of  Turkish  pashalics  in  Tripoli,  Toaiia, 
and  Algiers,  Turks  have  settled  in  the  north  of  Africa;  and 
as  they  were  the  rulers  of  the  country,  whose  numbers  wen 
always  on  the  increase  on  account  of  the  incessant  arrivals 
of  Turkish  soldiers  and  officials,  the  Turkish  became,  and  still 
is, the  languageof  thedifferent  governments.  Properly  speak- 
ing, however,  they  are  not  settled,  but  only  encamped  in 
Africa,  and  hardly  deservea  place  among  the  African  nations^ 

Not  all  the  inhabitants  of  the  country  called  Abyasinia 
are  Abyssinians;  nor  are  the  real  Abyssinians  all  of  the 
same  origin,  being  a  mixed  race,  to  the  formation  of  whidi 
several  distinct  nations  have  oontributed.  The  primitive 
stock  is  of  Ethiopian  origih,  but,  as  their  langnage  dearly 
shows,  was  at  an  early  ]^od  mixed  with  a  tribe  of  the 
Himyarites  from  the  oppoeita  coast  of  Arabia^  whc^  in 
their  turn,  were  ethnologically  much  more  doaely  con- 
nected with  the  Hebrews  than  with  the  Joctanides,  or  the 
Arabs  properly  speaking.  Jn  the  ^ge  of  the  Egyptian 
Ptolemies,  and  after*  the  destruction  of  Jerusalem,  Jews 
settled  in  Abyssinia  in  such  numbers,  that  not  only  their 
religion  spread  among  the  inhabitants,  but  the  Hebrew 
language  became  mixed  with  the  Abyssinian  as  it  then 
was.  Hence  the  surprising  analogy  between  the  principal 
Abyssinian  knguages,  vi&,  the  Qhees  in  Tigr^  and  the 
Amharic  in  AuLhara,  with  the  Hebrew.  The  uninterrupted 
intercourse  with  Arabia,  and  the  vamiigration  of  several 
Arabic  tribes,  also  contributed  towards  the  apparently 
Semitic  aspect  of  the  present  Abyssinian  language.  A 
large  portion  of  Abyssinia  having  been  occupied  by  Galla 
and  other  tribes,  w^  shall  here  only  dwell  on  the  original 
Abyssinians.  They  inhabit  a  large  trae^  extending  from 
the  upper  course  of  the  Blue  River,  north  as  far  as  the  Red 
Sea,  and  some  isolated  districts  in  tiie  south  and  sonth-eaat. 
To  the  west  of  them  are  the  Agau  Abyssiniana,  a  different 
tribe,  whose  idiom,  however,  is  the  common  language  of 
the  lower  classes  in  Tigr^  and  Amhara  alsa  Abyaainia 
was  once  a  large  and  powerful  kingdom,  but  the  Qalla 
having  conquered  the  whole  south  of  it,  it  gradual^  declined 
until  the  king  or  emperor  became  a  mere  shadow,  in  whoaa 
name  several  Vassal  princes  exercise  an  wrilitnii^^  power 
each  in  his  own  territory.  Owing  to  their  jealousy  and 
mutual  fears,  war  seldom  ceases  amo*-  '^he  inhabitantsL 
The  Christian  religion  was  introduced  into  Abyssiaia  m 
the  first  centuries  after  Christ ;  but  whatever  its  oondition 
might  have  been  in  former  times,  it  now  presents  a  de- 
graded mixture  of  Christian  dogmas  and  rites,  Jewish 
observances,  and  heathenish  superstition.  Yet  of  Judaism, 
which  was  once  so  powerful,  but  feeble  traces  are  extant^ 
while  the  Mohammedan  religion  ia  visibly  on  the  increase. 
European  missionaries  have  been,  and  still  are  very  activo 
among  them,  but  their  efforts  have  been  crowned  miiy 
with  partial  success.  The  Abyssinians,  the  Qallas  being 
excluded  from  that  denomination,  are  a  fine  strong  iace» 
of  a  copper  hue,  more  or  less  dark,  and  altogether  dif  . 
ferent  from  the  Negroes,  with  whom,  however,  they  have 
frequentiy  been  confounded,  because  they  were  called  a 
black  people^  Their  noses  are  nearly  straight,  their  efcs  - 
beautifully  clear,  yet  languishing,  and  their  hair  is  Msfffc 
and  crisp,  but  not  woolly.  They  are  on  the  whole  a  hai^ 
barous  people,  addicted  to  the  grossest  senioal  pinesniee  * 
and  their  priests,  among  whom  marriage  is  customaxy  az« 
Uttie  better  than  the  common  herd  of  the  peopla  Tliey 
live  in  huts,  a  large  assemblage  of  which  forms  a  so^alled 
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town;  aUd  although  they  possess  some  solid  eonstnictions 
ol  atone,  such  as  churches  and  bridgesi  it  appeals  that  theae 
were  buiQt  by  the  Portuguese,  the  ruins  at  Azum  and  other 
places  belonging  to  a  much  earlier  period,  when  the  country 
undoubtedly  eigoyed  a  higher  dviliaation  than  at  present 
Owing  to  the  influence  exercised  upon  them  during  the  last 
thirty  years  by  European  missionaries  and  travellers,  their 
conduct  towards  strangers  is  less  rude  than  it  used  to  be 
at  the  time  of  Bruce.  It  is  a  remarkable  fact  that,  not* 
withstanding  the  low  state  of  their  religion,  the  Christians  in 
Abyssinia  are  not  allowed  to  keep  slaves,  although  they  may 
purchase  them  for  the  purpose  of  selling  them  again. 
c5  This  extensive  race  comprehends  by  far  the  greater  num- 
g*ber  of  African  nations,  extending  over  the  whole  of  Middle 
2  and  South  Africa,  except  its  southernmost  projection  to- 
g  wards  the  Cape  of  Good  Hope.  A  line  drawn  from  the 
mouth  of  the  Senegal  in  the  west  to  Cape  Jerdaffun  in  the 
tut,  forms  its  northern  limits  almost  with  geometrical 
accuracy,  few  Ethiopic  tribes  being  found  to  the  north  of 
it.  All  the  members  of  this  race,  however,  are  not  Negroes. 
The  latter  are  only  one  of  its  numerous  offshoots;  but 
between  the  receding  forehead,  the  projecting  cheek-bones, 
the  thick  lips  of  the  Negro  of  Guinea,  and  the  more  straight 
configuration  of  the  head  of  a  Qalla  in  Abyssinia,  there  are 
atill  many  striking  analogies ;  and  modem  philology  hav- 
ing traced  still  greater  analogies,  denoting  a  common  origin, 
among  the  only  apparently  disconnected  languages  of  so 
many  thousands  of  tribes,  whose  colour  presents  all  the 
hues  between  the  deepest  black  and  the  yeUow  brown,  it  is 
no  longer  doubtful  that  the  Negro,  the  Qalla,  the  Somali, 
and  the  Kaffre,  all  belong  to  the  same  ethnological  stock. 

The  principal  Negro  nations,  as  we  know  them,  an  the 
Mandin^oeSf  who  ai-e  numerous,  powerful,  and  not  uncivi- 
lised, in  Senegambia,  and  farther  inland,  around  the  head 
waters  of  the  Quorra,  where  they  have  established  a  great 
number  of  kingdoms  and  smaller  sovereigntiea  The  i^and 
trade  is  chiefly  in  their  hands.  They  are  black,  with  a  mix- 
ture of  yellow,  and  their  hair  is  completely  woolly.  The 
Wolo/i  or  Tolo/tf  whose  language  is  totally  different  from 
thoee  of  their  neighbours,  are  the  handsomest  and  blackest 
of  all  Negroes,  alUiough  they  live  at  a  greater  distance  from 
the  equator  than  most  of  the  other  black  tribes,  their  prin- 
cipal dwelling-places  being  between  the  Senegal  and  the 
Gambia,  along  the  coast  of  the  Atlantia  They  are  a  mild 
and  social  people.  The  Foulahs  or  FdUUaht  occupy  the 
central  parts  of  Soudan,  situated  in  the  crescent  formed  by 
the  course  of  the  Quorra,  and  also  large  tracts  to  the  south- 
east, as  far  as  the  equator  west  to  the  Senegal,  and  east  till 
beyond  Lake  Chad.  Their  colour,  as  a  rule,  is  black,  inter- 
mixed, however,  with  a  striking  copper  hue,  some  of  them 
being  hardly  more  dark  than  gipsies.  They  are  one  of  the 
moat  remarkable  nations  in  Africa,  very  industrious,  live  in 
commodious  and  clean  habitations,  and  are  mostly  Moham- 
medana.  A  distinction  was  formerly  made  between  the 
Foulahs  of  Senegambia  and  the  Fellatahs  of  Central  Africa, 
but  it  has  since  been  ascertained  that  they  belong  to  the  same 
stock,  and  speak  the  same  language.  The  hair  of  the  Foulahs 
lis  much  less  woolly  than  that  of  other  Negroes.  Of  the  prin- 
cipal nations  in  Guinea,  among  whom  the  true  Negro  type  is 
particularly  distinct,  especially  around  the  Bight  of  Benin, 
ace  the  Feloops,  near  the  Casaman^  very  black,  yet  hand- 
some; and  the  Ashanti,  of  the  Amina  race,  who  surpass 
aU  their  neighbours  in  civilisation,  and  the  cast  of  whose 
features  differs  so  much  from  the  Negro  type  that  they  are 
■aid  to  be  more  like  Indians  than  Africans ;  although  this  is 
perh^w  only  true  of  the  higher  orders.  They  aro  still  in 
poessesion  of  a  powerful  kingdom.  The  country  behind  the 
Slave  Coast  is  occupied  by  tribes  akin  to  the  Dahomeh  on 
the  coast  In  Soudi  Guinea  we  meet  three  principal  races, 
ely,  the  Congo,  the  Ahunda^  and  the  Benguela  Ne- 


groes, who  are  divided  into  a  variety  of  smaller  tribea,  with 
whom  we  are  much  less  acquainted  than  with  the  northern 
Negroes,  although  the  Portuguese  have  occupied  this  coast 
for  upward*  of  three  centuries.  The  Wajnuuai  and  WaJ> 
wivi,  posnUj  of  Abyssinian  stock,  are  a  remarkable  race 
of  wild  nomad  hunters,  who  occupy  the  high  plateau  which 
rises  between  the  coast-land  and  the  Victoria  Nyanai,  extend- 
ing from  the  equator  southward  to  the  route  whidi  leads 
from  Zanzibar  to  the  Tanganyika  Lake.  They  aro  the  terror 
of  the  more  settled  inhabitants  of  the  surrounding  countries, 
and  occasionally  make  raids  dowa  even  to  the  coast-land 
behind  Mombas.  The  next  great  branch  of  the  Ethiopio 
race  comprehends  the  Galla,  who  occupy  an  immense  tract 
in  Eastern  Africa,  from  Abyssinia  as  far  as  the  fourth  degree 
of  S.  latitude,  on  the  coast  inward  from  Mombaa  Our 
knowledge  of  them  is  chiefly  confined  to  those  Gallas  who 
conquered  Abyssinia.  With  regard  to  their  physical  con- 
formation,  they  stand  between  the  Negro  of  Guinea  and  the 
Arab  and  Berber.  Their  countenances  are  rounder  than 
those  of  the  Arabs,  their  noses  are  almost  straight,  and  their 
hair,  though  stronglv  frizzled,  is  not  so  woolly  as  that  of  the 
Negro,  nor  are  their  lips  quite  so  thick.  Their  eyes  are  small 
(in  which  they  again  differ  from  the  Abyasinians),  deeply 
set,  but  very  lively.  They  are  a  strong,  large,  almost  bulky 
people,  whose  colour  varies  between  black  and  brownish, 
some  of  their  women  being  remarkably  fair,  considering 
the  race  they  belong  ta  Aq  interesting  tribe  of  them  has 
lately  been  brought  to  the  knowledge  of  Europeans,  the 
Somali,  originally  Arabe,  who  have  advanced  from  the 
southern  shores  of  the  Gulf  of  Aden  since  the  15th  century, 
and  now  occupy  the  greater  portion  of  the  East  African  pro- 
montory wedging  into  the  Galla  region,  and  almost  dividing 
that  country  into  two  distinct  portions.  For  the  most 
part  they  pursue  a  wandering  and  pastoral  life. 

In  the  central  regions  of  the  continent  the 'negroid 
tribes,  which  are  dassed  under  the  general  name  of 
Wanyamwezi,  occupying  the  plateau  south  of  the  Yio- 
toria  and  east  of  the  Tanganyika  Lakes,  have  been  made 
known  by  Burton  and  subsequent  travellers;  round  the 
west  and  north  of  the  Victoria  are  several  distinct  king- 
doms, the  chief  being  those  of  Earague  and  Uganda^ 
traversed  by  Speke  and  Grant ;  in  the  region  west  of  the 
Upper  Nile  the  countries  of  the  Jur,  Dor,  and  Bongo 
tribes  have  been  explored  by  Dr  Schweinfurth,  and  he  has 
passed  beyond  the  watershed  of  the  Nile  into  a  new  basin, 
where  he  found  the  Niamniam  and  Monbuttu  tribes. 
Dr  Livingstone,  in  his  latest  journey,  has  entered  the 
country  of  the  Manyuema  tribes,  west  of  Tanganyika,  in 
the  heart  of  the  continent;  these  he  describes  as  a  fine,  tsll 
handsome  race,  superior  idike  to  the  slaves  seen  at  Zanribar 
and  the  typiosl  negro  of  the  west  coast;  exceedingly 
numerous,  and  living  in  a  primitive  condition,  utterly  igno- 
rant of  the  outer  world.  The  Balunda  race  of  Negroea 
occupy  a  great  area  of  South  Central  Africa,  and  have  two 
ancient  and  powerful  kingdoms  of  Muropua  and  Lunda,  the 
former  ruled  over  by  the  hereditary  "Muata"  or  chief 
Hianvo,  who  has  his  capital  near  the  Cassabi  tributary  of  the 
Congo,  and  the  latter  by  the  Hianvo's  vassal,  the  Cazembe, 
whose  palace  is  near  the  Luapula  river,  south-west  of  Uce 
Tanganyika.  Kibakoe  or  Quiboque  and  Lobal,  south-west  of 
the  kingdom  of  Hianvo,  are  the  chief  states  on  the  borders 
of  Angola  and  Benguela ;  towards  the  Nyassa  lake,  south- 
east from  the  Cazembe's  dominions,  the  Maravi  tribe  is  per 
haps  the  most  powerful,  and  beyond  the  Nyassa  that  of  the 
Wahiao  is  the  chief.  The  Makololo  tribe,  occupying  the  cen- 
tral portion  of  the  Zambeze  basin,  is  of  southern  origin,  and 
forms  an  intermediate  stage  between  the  Negro  and  Kaifra 

The  Kaffres,  who,  together  with  the  tribes  most  akin  to 
ihem,  occupy  the  greater  portion  of  South  Africa,  espedally 
the  eastern  portions,  have  soma  analogy  with  Europeana  ui 
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thtir  featoreii  *,  but  they  are  woolly  haired,  and  while  some 
are  almost  black,  others  are  comparatively  fair,  although 
some  of  their  tribes  might  have  been  mixed  with  the  East- 
em  Negroes.  They  have  been  very  wrongly  classed  with 
the  Negroes.  They  are  a  strong,  muscular,  active  people, 
addicted  to  plunder  and  warfare.  The  Eastern  Kaffres, 
among  whom  the  Amakosah  and  Amazulah  are  best  known 
to  us,  on  account  of  their  frequent  invasions  of  the  Cape 
Colony,  are  much  more  savage  than  the  western  and  north- 
em,  or  the  Bechuana  and  Sichuana  tribes.  All  Kaffres  are 
pastoral,  keeping  large  herds  of  cattle ;  but  the  last-named 
tribes  inhabit  large  towns,  well-built  houses,  cultivate  the 
ground  carefully,  and  exhibit  every  appearance  of  being 
capable  of  entire  civilisation.  The  word  Kaflfre,  or  Kafir, 
as  it  ought  to  be  written,  is  Arabic,  and  was  first  applied 
by  the  Europeans  to  the  inhabitants  of  the  coast  of  Mozam- 
bique, because  they  were  so  called  by  the  Mohammedans, 
in  whose  eyes  they  were  Kaflrs,  that  is  infidels. 

We  condude  this  sketch  with  the  Hottentot  race,  which 
is  entirely  different  from  all  the  other  races  of  Africa. 
Where  they  originally  came  from,  and  how  they  happened 
to  be  hemmed  in  and  confined  entirely  to  this  remote  comer 
of  the  earth,  is  a»  problem  not  likely  to  be  ever  satisfactorily 
solved.  The  only  people  to  whom  the  Hottentot  has  been 
thought  to  bear  a  resemblance,  are  the  Chinese  or  Malays, 
or  their  original  stock  the  Mongols.  Like  these  people 
they  have  the  broad  forehead,  the  high  cheek-bones,  the 
oblique  eye,  the  thin  beard,  and  the  dull  yellow  tint  of 
complexion,  resembling  the  colour  of  a  dried  tobacco  leaf ; 
but  there  is  a  difference  with  regard  to  the  hair,  which 
grows  in  small  tufts,  harsh,  and  ratlier  wiry,  covering  the 
scalp  somewhat  like  the  hard  pellets  of  a  shoe-brush.  The 
women,  too,  have  a  peculiarity  in  their  physical  conforma- 
tion, whidh,  though  occasionally  to  be  met  with  in  other 
nations,  is  not  universal,  as  among  the  Hottentots.  Their 
constitutional  "bustles"  sometimes  grow  to  three  times  the 
size  of  those  artificial  stufilngs  with  which  our  fashionable 
ladies  have  disfigured  themselves.  Even  the  females  of  the 
diminutive  Bosjesmen  Hottentots,  who  frequently  perish  of 
hunger  in  the  barren  mountains,  and  are  reduced  to  skele- 
tons, have  the  same  protuberances  as  the  Hottentots  of  the 
plains.  It  is  not  known  even  whence  the  name  of  Hotten- 
tot proceeds,  as  it  is  none  of  their  own.  It  has  been  con- 
jectured that  hot  and  tot  frequently  occurring  in  their  singu- 
lar language,  in  which  the  monosyllables  are  enunciated 
with  a  palatic  clacking  with  the  tongue,  like  that  of  a  hen, 
may  have  given  rise  to  the  name,  and  that  the  early  Dutch 
settlers  named  them  hot-m-toL  They  call  themselves  qui- 
quoBf  pronounced  with  a  dack.  They  are  a  lively,  cheerful, 
good-humoured  people,  and  by  no  means  wanting  in  intel- 
lect ;  but  they  have  met  with  nothing  but  harsh  treatment 
since  their  first  connection  with  Europeans.  Neither  Bar- 
tholomew Diaz,  who  first  discovered,  nor  Vasco  de  Gama, 
who  first  doubled,  the  Cape  of  Good  Hope,  nor  any  of  the 
subsequent  Portuguese  navigators,  down  to  1509,  had  much 
communication  with  the  nativos  of  this  southem  angle  of 
Africa ;  but  in  the  year  above  mentioned,  Francisco  d' Al- 
meyda,  viceroy  of  India,  having  landed  on  his  return  at 
Saldanha  (now  Table)  Bay,  was  killed,  with  about  twenty 
of  his  people,  in  a  scufile  with  the  natives.  To  avenge  his 
death,  a  Portuguese  captain,  about  three  years  afterwards, 
is  said  to  have  landed  a  piece  of  ordnance  loaded  with  grape 
shot^  as  a  pretended  present  to  the  Hottentots.  Two  ropes 
were  attached  to  this  fatal  engine ;  the  Hottentots  poured 
down  in  swarms.  Men,  women,  and  children  flocked  round 
the  deadly  machine,  as  the  Trojans  did  roimd  the  wooden 
horse,  "furumque  manu  eontingare  gaudrnt'*  The  bmtal 
Portuguese  fired  off  the  piece,  and  viewed  with  savage 
delight  the  mangled  carcasses  of  the  deluded  people.  The 
Dutch  effected  their  rain  by  gratifying  their  propensity  for 


brandy  and  tobacco,  at  the  expense  of  their  herds  of  cattle, 
on  which  they  subsisted.  Under  the  British  sway  they  liave 
received  protection,  and  shown  themselves  not  unworthy  of  it 
They  now  possess  property,  and  ei^joy  it  in  seturity.  One  of 
the  most  beautiful  villages,  and  the  neatest  and  best^eoltiTBted 
gardens,  belong  to  a  huge  community  of  Hottentots,  under 
the  instruction  and  guidance  of  a  few  Moravian  minionaries. 

These  forlorn  people  are  of  Hottentot  origin.  Of  them 
also  several  tribes  have  been  discovered  much  farther  north, 
and  intelligence  has  lately  reached  Europe,  that  between 
the  Portuguese  possessions,  in  the  veiy  centre  of  South  Africa, 
there  is  a  nation  of  dwarfish  appearance  who  possess  Luge 
herds,  and  who  seem  to  bdong  to  the  original  Bushmen  stock. 

The  island  of  Madagascar  is  inhabited  by  a  race  of  lialay 
origin,  exhibiting  traces  of  N^gro  and  Arabic  mixture. 

The  area  and  population  of  Africa  and  its  divisions  are 
thus  estimated : — ^ 


NOKTH  AVftlCA,     .... 

Marocco, 

Algeria, 

Tunis, 

Tripoli,  with  Barca  and  ) 
Fezzan,    .     .     .     .     i 
»tian  territory,    .    . 


The  M0HAMMED4VIV  States  ) 

of  CeMTBAL  8OUDAN,  .      ( 

Westebk  Soudan,  from 
the  Senegal  to  the  Lower 
Ni^r,  including  Upper 
Oumea,  and .... 

French  Senegambia, .     . 

1  jberla, 

Dahomeh,    ..... 

BritiBh  posaeasionSj   .     . 

Portuguese  poaseaaiona, . 

East  Africa, 

Abyssinia, 

South  Afeioa,    .... 

Portuguese )  East  coast, 

terrftory,  {  West  coast. 

Gape  Colony 

Natal, 

Orange  R.  Free  State,  . 
Transvaal  Republic,  .    . 

Equatorial  Regions,  .    . 

Islands  in  the  Atlantic  { 

Ocean, ( 

C.  Verd  Islands,  .  .  . 
St  Thomas  and  Principe, 
Fernando  Po  k  Annobon, 

Ascension, 

St  Helena, 

Tristan  da  Cuiiho,     .     . 

Islands  in  the  Indian  Ocean, 

Socotra, 

Abd-el-Kuri,    .... 

Z&nxibar 

Madagascar 

Comoro    Islands   (with  \ 

MayotU),     .     .     .     / 
The  Arco  Islands,  kc,  . 

Reunion, 

Mauritius  and   its  de- 1 

pendencies,  .    .    .     / 

Desert  of  Kalahari  and  ) 
the  Great  Inland  > 
Lakes,    .    .    .    .     ) 


AreatnEBjclUb 
■qiuramUea 


Africa, 


4,008,600 

259,600 

258,300 

45,700 

'844,400 

659.100 
2,486,500 

681,000 


818,000 

96,580 

9,580 

8,880 

17,100 

85,880 

1,596,000 
158,400 

1,966,000 
882,000 
812,500 
221,810 
17,800 
42,500 
114,360 

1,522,200 

2,720 

1,650 

454 

488 

88 

47 

45 

288,870 

1,700 

64 

616 

228,575 

1,062 

150 
970 

708 


788,600 


Popttlatk». 


20,420,000 
2,750,000 
2,921,146 
2,000,000 

750,000 

8,000,000 
4,000,000 

88,800,000 


88,500,000 

209,162 
718,000 
180.000 
577,818 
8,500 

29.700,000 
8,000,000 

16,000,000 
800,000 
9,000,000 
682,600 
269,862 
87,000 
120,000 

43,000,000 

99,145 

67,847 

19,295 

5,590 

400 

6,860 

58 

6,000,000 

8,000 

100 

880,000 

5,COO,000 

64,600 


209,787 
822,»24 


11,556,600     192,620,000 


DeailTjr. 
No.  10  a 


5 

10 
11 
43 


12 

1-6 


47 

2 

72 
47 
84 

0-2 

18 
19 

8 

0-8 
29 
8 

15 
0-8 
1 

29 

87 

42 
42 

11 

10 

145 

1 

25 
2 
? 

61/ 

04 


216 
456 


16 


>  Compiled  from  the  Tables  in  Bekm  and  Wagosi^s 
ErcU.    Ootha,1872. 
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In  the  oentral  forwt  regiona  of  Afiioa,  whererer  oom- 
mimieitioiis  with  the  ooast-land  have  been  opened  up, 
hunting  the  elephant  for  ita  tnaka  to  barter  with  the  traders 
appears  to  be  the  characteriatio  occupation,  if  any,  beyond 
that  of  mere  attention  to  the  daily  wanta  of  life,  ia  engaged 
in;  and  here  the  population  may  be  oonaidered  aa  a  setUed 
one,  living  in  TilU^sea  in  the  more  open  apaeea  of  the  wood^ 
A  rudely  agiicohval  state  seems  to  mark  the  outer  belt  of 
negro  land  on  each  side  of  the  equatorial  cone,  where  the 
population  is  also  more  or  less  stationary.  The  arid  regions 
of  the  Sahara  and  the  Kalahari  beyond  haye,  on  the  other 
hand,  a  thinly  scattered  nomadic  population,  though  here 
also  the  fertile  wadys  form  lines  of  more  permanent  habita- 
tion, and  contain  permanent  towns  and  Tillages.  Except- 
ing in  the  immediate  neighbourhood  of  the  Mediterranean 
in  Abyssinia,  on  a  narrow  margin  of  the  ooasta  of  the 
Athmtio  and  the  Indian  Ocean,  and  in  those  parts  which 
hsTe  been  colonised  by  Europeans,  or  which  came  diroetly 
nnder  their  influence,  so^ety  has  remained  in  a  barbarian 
itate,  and  there  remain  great  areas  the  inhabitants  of  which 
hsTe  ss  yet  no  knowledge  of  the  outer  world. 

Ayrteuiture  is  conducted  with  little  art  The  natural 
fertility  of  the  soil  in  the  well- watered  districts  supersedea 
the  need  of  skill,  while  the  production  of  the  simplest 
manufactures  is  alone  requisite,  where  the  range  of  personal 
wants  embraces  few  objects,  and  those  of  the  humblest  daasi 

Wart,  cruel  and  incessant,  waged  not  for  the  sake  of 
territory,  but  for  the  capture  of  slavea,  form  one  of  the 
most  marked  and  deplonble  f eaturea  in  the  social  condition 
of  the  African  races.  This  practice,  though  not  of  foreign 
introduction,  has  been  largely  promoted  by  the  cupidity  of 
the  Europeans  and  Transatlantic  nationa;  and,  unhappily, 
the  efforts  of  private  philanthropy,  and  the  political 
amngementa  of  various  governments,  haye  not  yet  availed 
to  terminate  the  hideoua  tnffic  in  mankind,  or  abate  the 
•offering  entailed  upon  ita  victims 

In  Reliffum,  Christianity  ia  professed  in  Abyssinia,  and 
in  Egypt  by  the  Copta,  but  ita  doctrinea  and  precepts  are 
little  underatood  and  obeyed  Hohammedaniam  prevails  in 
all  Korthem  Africa,  excepting  Abyssinia,  as  far  aa  a  line 
paaring  through  the  Soudan,  from  tiie  Gambia  on  the  west 
to  the  confluence  of  the  Quorra  and  Benue,  and  thence 
eastward,  generally  fdlowing  the  10th  parallel  of  N.  lat 
to  the  Nile  below  the  junction  of  the  Ohazal ;  thence  soutW 
esst,  leaving  the  coast-land  in  the  Mohammedan  region,  to 
C^  Delgada  In  Marocco,  Algeria,  and  Egypt,,  there 
is  an  adnSztore  ef  Jews^  Heathen  Negroea  and  Caffre 
tribes  extend  southward  ever  the  continent  from  the  line 
described  aboTe  to  the  colonies  in  the  southern  extremity 
of  the  continent;  and  oyer  this  vast  area  the  natiye  mind 
is  surrendered  to  supentitions  of  infinite  number  and 
character.  In  the  Cape  Colony  Protestantism  again  pre- 
vails, but  with  a  strong  intermixture  of  heathenisuL  The 
labours  of  Christian  yni— innarioa  haye,  however,  done  much, 
especially  in  South  Africa,  towarda  turning  the  benighted 
Af ricana  from  idols  to  the  living  GkxL 

In  describing  the  political  divisiona  of  Africa,  we  shall 
proceed  from  north  to  soi.th. 

The  country  included  under  the  general  name  of  Barbery 
extends  from  the  borden  of  Egypt  on  the  east  to  the 
Atlantic  on  the  west^  and  ia  bounded  by  the  Mediterranean 
on  the  north,  and  by  the  Sahara  on  tiie  south.  It  com- 
prises the  states  of  Marocco,  Algeria,  Tunis,  and  Tripoli 

Marocco,  the  most  westerly  state  of  Barbery,  ia  thus 
named  by  the  Europeans,  but  by  the  Anbs  themselves 
Mogi'-eb-el-Aksa,  or  "the  extreme  west"  The  eastern 
boimdary  was  determined  in  the  treaty  with  the  French  of 
18th  March  1845,  by  a  line  which,  in  the  south,  com- 
mences east  of  the  oasis  Ilgueg,  intersecting  the  desert  of 
AukmI,  and  reaching  the  Meditecraneaii  at  a  point  about 


SO  miles  awt  ol  the  French  port  Kemoursi  In  the  south 
Marocco  embracea  the  oasis  of  Tuat  and  the  Wady  DntL 
The  power  of  the  government  of  Marocco,  which  is  despotic 
and  cruel,  as  well  as  the  population  of  the  country,  appear 
to  haye  diminished  greatly.  Two-thirds  of  the  countiy  are 
independent  of  the  Sultan'a  authority,  and  are  held  by 
mountain  chiefs  who  defy  his  power.  The  trade  of  the  coast 
is  maintained  by  European  merchanta     See  MABOooa 

Algeria  extends  from  Marocco  in  the  west^  to  Tunis  in 
the  east,  and  closely  answers  in  its  limits  to  the  ancient 
kingdom  of  Numidia.  The  southern  boundaries  are  not 
yery  definite,  falling,  aa  they  do,  within  the  boundless 
plains  of  the  desert     See  Aloubsl 

Tunis  is  the  smallest  of  the  Barbery  statea  Hie  con- 
figuration of  the  surface  is  similar  to  that  of  Algeria,  in 
three  divirions,  the  ''TeU,"  or  fertile  coast  slopes,  the 
steppes  on  the  high  lands,  and  the  low-lying  Sahare  beyond 
The  highest  peiJcs  range  between  4000  and  6000  feet 
The  southern  plains  comprise  the  land  of  datea  (Belad- 
el-Jerid),  and  seyeral  extensive  salt  kkesi  Tunis  possesses 
but  few  rivers  and  streams,  and  springs  are  plentiful  only 
in  the  mountainous  rogion& 

The  climate  is,  upon  the  whole,  salubrious,  and  is  not  of 
the  same  excessive  chax-aeter  ss  that  of  Algeria;  regular 
sea-breezes  exercise  an  ameliorating  influence  both  in  sum- 
mer and  winter;  frost  is  almost  unknown,  and  snow  never 
fallsL  During  summer  occasional  winds  from  the  south 
render  the  atmosphere  exceedingly  dry  and  hot 

The  natural  productions  of  the  country  are  somewhat 
similar  to  those  ef  the  other  Barbery  states,  but  datea  of 
the  finest  quab'ty  are  more  largely  produced.  The  horses 
and  dromedarifs  are  of  excellent  breed,  and  the  former  are 
eagerly  sought  for  the  French  army  in  Algeria.  Boss  are 
reared  in  great  quantity,  and  coral  fiaheries  are  carried  on. 
Of  minenda  lead,  salt,  and  saltpetre  are  the  most  noticeable. 

The  population  oonsists  chiefly  of  Mohammedan  Moova 
and  Anbs;  the  number  of  Jews  is  estimated  at  45,000, 
and  of  Roman  Gatholica  26,000.  The  former  haye  attained 
a  higher  degree  of  Industry  and  civilisation  than  their 
brethren  elsewhere;  those  it  the  latter  who  inhabit  the 
central  mountainous  ragions  are  nearly  independent 

The  goyemment  is  vcoted  in  a  hereditary  bey,  and  has 
been  conducted  in  peace  and  security  for  a  number  ol 
years.  From  the  year  1076  onwards,  Tunis  has  been  under 
the  rule  of  Turkey;  but  by  a  firman  of  October  1871  the 
Sultan  renounced  the  fmdent  tribute.  The  bey,  who  la 
styled  **  Possessor  of  the  kingdom  of  Tunis,^  is  confirmed 
in  his  position  at  Constantinople,  and  may  neither  enter 
into  a  war,  nor  oonclude  a  treaty  of  peace,  nor  cede  any  part 
of  hia  territory  without  the  sanction  of  the  Sultan.  The 
Tunisian  coinage  beara  the  name  of  the  Sultan,  and  the 
troops  (3900  infantry  and  artillery,  and  100  cavahry,  form 
the  regular  army)  are  at  the  dispMal  of  the  Sublime  Porte 
in  time  of  war.  In  the  interior  of  the  country  the  bey  haa 
absolute  power.     The  slave  trade  was  abolished  in  1842. 

The  cdmmerce  of  Tunis  i»  considerable,  but  agriculture 
is  in  a  backward  stateu  The  exports  consist  chiefly  of 
wool,  oliyeoil,  wax,  honey,  hidea,  datea,  grain,  coral,  dsa 

The  principal  town  is  Tunis,  situated  on  a  shallow  lake 
on  the  north  coast  It  is  the  most  important  commercial 
place  on  the  southern  shores  of  the  Mediterranean  after 
Alexandria,  and  has  a  population  of  about  126,000.  The 
site  of  the  ancient  Carthage  ia  18  miles  from  Tunis  In  the 
direction  of  Cape  Bon. 

Tripoli,  a  regency  of  the  Turkish  empire,  extends  from 
Tunis  along  the  shorea  of  the  Mediterranean  to  the  table- 
land of  Baros,  which  forms  a  sepante  province  PoliticaUyy 
it  includes  the  pashalic  of  Fessan,  a  countrv  which,  in  a 
physical  point  of  view,  belongs  to  the  Sahanu 

Tripoli  ia  the  least  £avoui«d  by  nature  ol  the  Baibaiy 
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ttates,  possessing  a  great  extent  of  sterile  surface.  Mr 
Ricluurdson  graphically  describes  the  physiognomy  of  the 
country  between  the  towns  of  Tripoli  and  Murzuk  in  eight 
tones: — 1.  The  plain  along  the  sea-shore,  with  the  date- 
palm  plantations  and  the  sandhills;  2.  The  Gharian  moun- 
tains, with  their  olive  and  fig  plantations,  more  favoured 
with  rains  than  the  other  regions;  3.  The  limestone  hills 
and  broad  valleys  between  the  town  of  Kalubah  and 
Qhareeah,  gradually  assuming  the  aridity  of  the  Sahara  as 
yo  proceed  southward ;  4.  The  Hamadah,  an  immense  desert 
plateau,  separating  Tripoli  from  Fezzan;  5.  The  sandy 
valleys  and  limestone  rocJcs  between  El-Hessi  and  Es-Shaty, 
where  herbage  and  trees  are  found;  6.  The  sand  between 
Shiaty  and  £1-Wady,  piled  in. masses  or  heaps,  and  extend- 
ing in  undulating  plains ;  7.  The  sandy  valleys  of  £1-Wady, 
covered  with  forests  of  date-palms;  8.  The  plateau  of 
Murzuk,  consisting  of  shallow  valleys,  ridges  of  low  sand- 
stone hills,  and  naked  plains.  These  zones  extend  parallel 
wiUi  the  Mediterranean  shores  through  the  greater  portion 
of  the  ountiy.  A  summit  of  the  Jebel-es-SoJa,  or  Black 
Mountains,  midway  between  Tripoli  and  Murzuk,  almost 
2800  feet  high,  is  supposed  to  be  the  culminating  point  of 
the  regency.  Kivers  exist  only  periodically,  and  springs 
are  exceedingly  scarce. 

The  climate  is  somewhat  more  subject  to  extremes  than 
that  of  Tunis,  especially  in  the  interior,  where  burning  heat 
is  followed  by  excessive  cold.  As  far  south  as  Sokna 
snow  occasionally  falls.  The  climate  of  Murzuk  is  very 
unhealthy,  and  frequently  fatal  to  Europeans. 

The  natural  products  are  very  much  like  those  of  Tunis. 
Oxen  and  horses  are  small,  but  of  good  quality;  the  mules 
are  of  excellent  breed.  Locusts  and  scorpions  are  among 
the  most  noxious  animals.  Salt  and  sulphur  are  the  chi^ 
minerals. 

The  population  'is  very  thin.  Arabs  are  the  prominent 
race,  braides  which  are  Turks,  Berbers,  Jews,  Tibbus,  and 
Negroes.  The  country  is  governed  by  a  pasha,  subject  to 
the  Ottoman  empire.  The  militaiy  force  by  which  the 
Turks  hold  possession  of  this  vast  but  thinly-peopled  terri- 
tory amounts  to  4500  men. 

The  commerce  is  not  inconsiderable,  and  the  inhabitants 
of  Tripoli  trade  with  almost  every  part  of  the  Sahara,  as 
well  as  the  Soudan.  At  Murzuk  there  is  a  laige  annual 
market,  which  lasts  from  October  to  January.  The  ex- 
ports of  Tripoli  are  wheat,  wax,  ivoiy,  ostrich  feathers, 
madder,  esparto  grass,  cattle,  salt,  and  dates. 

Tripoli  is  the  capital  of  the  regency,  and  the  largest 
town;  it  lies  on  the  Mediterranean,  surrounded  by  a  fertile 
plain ;  the  number  of  inhabitants  is  about  30,000.  Murzuk, 
the  capital  of  Fezzan,  has  a  mixed  popiUation  of  about 
11,000  souls.  The  town  of  i^^hadamis  has  about  7000 
inhabitants. 

In  1869  the  maritime  plateau  of  Barca  and  the  depressed 
region  inland  from  it,  which  contains  the  oases  of  Aujila 
and  Jalo,  was  formed  into  a  separate  government,  depend- 
ent directly  upon  Constantinople.  This  country  is  the 
seat  of  the  ancient  Greek  FaUapolu  of  Bemice,  Arsincs, 
Barca,  Apollonia,  and  Cyrene.  Bengazi,  the  only  place  of 
importance,  occupies  the  site  of  the  first  of  these  on  the 
Mediterranean,  and  has  from  6000  to  7000  inhabitants. 

£gypt  occupies  the  north-eastern  comer  of  Africa,  and 
18  remarkable  for  its  ancient  and  sacred  associations,  and 
its  wonderful  monuments  of  human  art 

Egypt  IB  a  vast'  desert,  the  fertile  portions  susceptible  of 
cultivation  being  confined  to  the  Delta  of  the  Nile  and  its 
narrow  valley,  a  region  celebrated  in  the  most  ancient  historic 
docnments  for  its  sinyilar  fertility,  and  still  pouring  an 
annual  surplus  of  grain  into  the  markets  of  Europe.  By  the 
annual  inundation  of  the  Nile  this  region  is  laid  under  water, 
^aud  upon  its  retirement  the  grain  crops  are  sown  in  the  layer 


of  mud  left  behind  it  Barren  ranges  of  hills  and  elevated 
tracts  occupy  the  land  on  both  sides  of  the  Nile,  which  ^ 
the  only  river  of  the  countiy.  The  amount  of  its  rise  is  a 
matter  of  extreme  solicitude  to  the  people,  for  should  it  pass 
its  customary  bounds  a  few  feet,  cattie  are  drowned,  housea 
are  swept  away,  and  immense  injuxy  ensues;  a  falling  short 
of  the  oxdinaiy  height,  on  the  other  hand,  causes  dearth 
and  famine,  according  to  its  extent  The  water  of  fho 
Nile  is  renowned  for  its  agreeable  taste  and  wholesome 
quality.  In  connection  with  the  Nile  is  the  Biiket^- 
Kerun,  a  salt  lake. 

^he  climate  is  very  hot  and  dry.  Rain  falls  but  seldom 
along  the  coasts,  but  the  dews  are  very  copious.  The  hot 
and  oppressive  winds,  called  khamsin  and  simooms,  are  a 
frequent  scourge  to  tiie  country;  but  the  climate  is,  upon 
the  whole,  more  salubrious  than  that  of  many  other  tropical 
countries. 

The  natural  products  are  not  of  great  variety.  The  wild 
plants  are  but  few  and  scanty,  while  those  cultivated  include 
all  the  more  importajit  kinds  adapted  to  tropical  countries; 
rice,  wheat,  sugar,  cotton,  indigo,  are  cultivated  for  export; 
dates,  figs,  pomegranates,  lemons,  and  olives,  are  likewise 
grown.  The  doum-palm,  which  appean  in  Upper  Egypt, 
is  characteristic,  as  also  the  papyrus.  The  fauna  is  cha- 
racterised by  an  immense  number  of  waterfowl,  flamingoes, 
pelicans,  &c.  The  hippopotamus  and  crocodile,  the  two 
primeval  inhabitants  of  the  Nile,  seem  to  be  banished  from 
the  Delta,  the  btter  being  still  seen  in  Upper  Egypt  The 
cattie  are  of  excellent  breed.  Large  beasts  of  prey  are 
wanting;  but  the  ichneumon  of  the  ancients  stiU  exists. 
Bees,  silkworms,  and  corals  are  noticeableu  Minerals  are 
scarce,  natron,  salt,  and  sulphur  being  the  principal 

The  native  Egyptians  of  Arab  descent  compose  the  great 
bulk  of  the  people,  the  peasant  and  labouring  cloas,  and 
are  termed  Fellahs.  Next  in  number,  though  compara- 
tively few  (145,000),  are  the  Copts,  descended  from  the 
old  inhabitants  of  the  country,  the  ancient  Egyptians,  but 
far  from  being  an  unmixed  race.  The  Arabic  Bedouin 
tribes,  Negroes,  European  Christians  (Greeks,  Italians, 
French,  Austrian,  English),  the  Jews,  and  the  dominant 
Turks,  compdbe  the  remainder  of  the  population. 

Egypt  is  formally  a  Turkish  pashalic,  but  the  hereditary 
pasha,  by  whom  the  government  is  conducted,  and  whose 
authority  is  absolute,  is  practically  an  independent  i«ince. 
The  government  of  Nubia  and  Kordofan  is  also  conducted 
by  the  Pasha  of  Egypt,  and  recently  the  whole  of  the  Nile 
valley,  as  far  south  as  the  equator,  has  been  annexed  hj 
the  Egyptian  government  An  army  of  about  14,000  men 
is  maintained. 

The  agriculture  of  Egypt  has  always  been  considerable, 
there  being  three  harvests  in  the  year.  The  indnstiy  is 
limited :  one  peculiar  branch  is  the  artificial  hatching  of 
eggs  in  ovens  heated  to  the  requisite  temperature,  a  pro- 
cess which  has  been  handed  down  from  antiquity,  and  is 
now  chiefly  carried  on  by  the  Copts.  Floating  bee-hives 
are  also  i>eculiar  to  the  Nile.  The  comtaerce  is  extensive 
and  important:  the  exports  to  Europe  consist  chiefly  of 
cotton,  flax,  indigo,  gum-arabic,  ostrich  feathers,  ivory, 
senna,  and  gold.  The  countiy  forms  part  of  the  great 
highway  of  traffic  between  Europe  and  Southern  Asia. 
Bailways,  from  the  ports  of  Alexandria  and  Damietta  in 
the  Mediterranean,  and  from  Suez  on  the  Bed  Sea^  unite 
at  Cairo;  and  a  railway  now  extends  thence  up  the  bank 
of  the  Nile  to  near  the  *firat  cataract  of  the  river  at  Aiwonan, 
in  lat  24'*  N. 

The  Suez  canal,  uniting  the  Red  Sea  and  the  Medi- 
terranean, was  begun  in  April  1859,  and  was  opened  for 
traffic  ten  yean  later,  in  November  1869.  The  cutting 
runs  from  the  artificial  harbour  of  Port  Said  on  the  Medi- 
terranean, through  the  shallow  lagoon  of  Menisaleh,  and 
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auoagh  two  imallar  lakat  with  low  sandliilla  between; 
pamrvt  Suea  a  deprawed  ana,  in  which  wveial  isalt  lakes 
formerlj  eziited,  ha*  been  filled  np  bj  water  let  in  b7 
the  canal,  and  now  forma  a  wide  ezpanae  of  water.  In 
length  the  canal  is  nearly  100  milfla,  and  haa  a  depth 
tlirooghoat  at  36  feet,  with  a  general  width  of  200  to  300 
feet  at  the  top  of  the  bo^nka  and  72  feet  at*  the  bottom. 
Veenoli  are  able  to  ateam  or  be  towed  through  the  canal  in 
sixteen  hoars  from  sea  to  sea»  Eztensire  harboors  and 
docks  bare  boon  constructed  both  on  the  Mediterranean  side 
and  at  Sues.  The  number  of  yessela  which  entered  Purt 
Said  m  1871/ was  1215,  of  928,000  tons»  exdusiye  of 
87  wai^shipsL 

^gypt  proper  is  dirided  into  throe  Sbb-pashalics — Bahari 
or  Iiower  Egypt,  Yostanz  or  Middle£gypt,  and  Said  or  Upper 
^gypt.  Cairo,  on  the  east  bank  of  the  Nile,  is  the  capital 
^  ^^SyP^  '''^^  ^  ^  largest  town  of  Africa,  containing 
354,000  inhabitants:  it  has  400  mosques,  and  upwards  of 
130  minarets,  some  of  them  of  rich  and  graceful  architec- 
ture, presenting  ai  a  distance  an  appearance  singularly 
imposing.  Alexandria,  on  the  coast,  is  the  emporium  <^ 
the  eommerce  with  Europe,  and  has  220,000  inhabitants, 
among  whom  are  54,000  Europeans.  Damietta  has  a 
population  of  37,100;  Bosetta  cf  18,300.  Sues,  on  the 
northern  ertremity  of  the  Bed  Sea,  is  a  small,  ill-built 
town,  but  has  assumed  importance  as  a  good  port  since 
the  establishment  of  the  overland  route  to  India  and  the 
completion  of  the  maritime  canal  It  has  now  nearly 
14,000  inhabitants,  of  whom  about  2500  are  Europeans 
Port  Said  has  8800  inhabitants,  of  whom  one-half  an 
forei^exiL 

Xabia  extends  along  the  Bed  Sea,  from  Egypt  to  Abys- 
sinia, comprising  the  middle  course  of  the  Nile. 

The  natural  features  of  the  oountiy  are  varied;  the 
northern  portion  consisting  of  a  burning  sterile  wilderness, 
while  the  southern,  lying  within  the  range  of  the  tropical 
rains,  and  watered  by  the  Abyssinian  affluents  of  the  Nile, 
exhibits  vegetation  in  its  tropiod  glory,  forests  of  arborescent 
grasses,  timber-trees,  and  parasitical  plants  largely  clothing 
Uie  oonntry.  This  latter  territory,  which  may  be  called 
Upper  Nubia,  includes  the  region  of  ancient  Meroe,  situated 
in  tiie  peninsula  fonned  by  the  Nile  proper,  the  Blue  River, 
and  the  Atbara^  and  comprises,  further  south,  the  recently 
extinguished  modem  kingdom  of  Sennaar. 

Nubia  forms  the  link  between  the  plain  of  Egypt  and 
the  high  table-lands  of  Abyssinia;  its  general  physical 
fhanr^*  is  that  of  a  slightly  ascending  region.  The 
loweet  ports  in  Upper  Nubia  scarcely  exceed  an  altitude  of 
1300  "feet;  Ehartoun,  at  the  confluence  of  the  Blue  and 
White  Bivers,  being  1345  feet  above  the  level  of  the  sea. 
A.  diain  of  mountains  and  elevated  land  rises  abruptly 
along  the  shores  of  the  Bed  Sea,  gradually  sloping  down 
to  the  valley  of  the  Nile;  thQ  intermediate  region  being 
interascted  by  smaller  ranges,  groups  of  hills,  and  numerous 
wadys  filled  with  send.  The  spurs  of  the  Abyssinian 
table-land,  ext<mding  within  the  southern  confines  of 
Nubia,  reach  a  height  of  3000  foot  Besides  the  Nile,  the 
country  is  watered  by  two  other  large  riven,  its  tributaries, 
the  Bhar-el-Axrek  or  Blue  Biver,  and  the  Atbara  or 
Takkasse,  both  being  much  alike  in  magnitude,  and  having 
their  head-streams  in  the  Abyssinian  table-land. 

The  climate  of  Nubia  is  tropical  throughout,  and  the 
heat  in  the  deserts  of  its  central  portions  is  not  exceeded 
by,  that'  of  any  other  part  of  the  globe.  The  southern  half 
of  the  countiy  is  within  the  influence  of  the  tropical  rains, 
the  northern  partakes  the  character  of  the  almost  rainless 
Sahara ;  and  while  the  latter  is  generally  veiy  salubrious, 
the  former  is  a  land  of  dangerous  fevers,  particularly  in  the 
pI^im  subjeet  to  inundationsi  Such  is  the  KoUa,  a  marshy 
^  swampy  region  of  great  extent,  situated  along  the  foot 


of  the  Abyssinian  Mountains,  bt^tweap  tho  Blue  Puver  and 
the  Takkaxse. 

Hie  northern  region  is  poor  in  natunJ  productions,  but 
in  the  south  the  vegetation  is  most  luxuriant ;  palms  form 
a  prominent  feature,  and  the  monkey  bread-tree  attains  its 
most  colossal  dimensions.  The  date -tree,  doorra,  cotton, 
and  indigo  are  cultivated.  The  date-palm  does  not  ex- 
tend beyond  the  south  of  Abou-EgU,  in  kt  i8*  3^'. 

The  elephant  occasionally  wanders  as  far  as  Sennaar; 
the  rhinoceros,  lion,  giraffe,  and  buffalo  are  more  common. 
The  waters  are  inhabited  hj  crocodiles  more  ferocious  than 
those  of-  Egypt,  and  by  huge  hippopotami  The  young 
hippopotamus  brought  to  the  2iOological  Gktfdens  of  London 
in  1850,  was  captured  in  Nubia,  in  an  island  of  the  Nile, 
about  1800  miles  above  Cairo :  no  living  specimen  had 
been  seen  in  Europe  since  the  period  when  they  wars 
exhibited  by  the  third  Oordian  in  the  Colosseum  at  Bome. 
Monkeys  snd  antelopes  are  found  in  great  numbers.  The 
camel  does  not  extend  beyond  the  twelfth  degree  of  latitude 
to  the  south.  Ostriches  roam  over  the  deserts ;  and  among 
the  reptiles,  besides  the  crocodile,  are  large  serpents  of  the 
python  species,  snd  tortoises.  Of  the  numerous  insects 
the  most  remarkable  is  the  scarabsBus  of  the  ancient  Egyp- 
tians, still  found  in  SeAnaar.  Of  minerals  Nubia  possesses 
gold,  silver,  oopper,  iron,  salt 

In  the  inhabitants  two  principal  varieties  are  recognised, 
the  pure  original  population,  and  their  deeoendants,  mixed 
with  other  nations^  The  Berberines  inhabit  the  northern 
part,  and  the  Bisharia  the  desert  regions;  the  latter  are  the 
genuine  Nubians,  finely  moulded  and  dark  complexioned, 
supposed  by  some  to  agree  more  closely  with  the  ancient 
Egyptians  than  the  Copts,  usually  deemed  their  represen- 
tativesi  In  the  south-eastem  part  the  true  Negro  element 
appears. 

Nubia,  now  a  province  under  the  pashalio  of  Egypt,  con- 
sisted formerly  of  a  number  of  smaU  and  independent  king- 
doma  The  Turkish  conquest  lasted  from  1813  to  1822; 
in  the  latter  years  it  was  invaded  and  mercilessly  ravaged 
by  the  army  of  Mahomet  Ali,  under  his  second  son  Ismayl, 
whose  dreadful  atrocities  entailed  a  fearful  fate  upon  him- 
self, having  been  surprised  when  attending  a  nocturnal 
banquet,  at  some  distance  from  his  camp,  and  burned  to 
death 

The  countiy  is  favourable  for  agriculture,  which,  how- 
ever, is  only  carried  on  to  a  limited  extent,  by  the  women. 
CatUe  are  abundant,  and  the  camels  of  the  Bishaiin  and 
Ababde  are  famous  for  their  enduring  powers.  Salt  is 
largely  exported  from  the  shores  of  the  Bed  Sea  to  India, 
and  ivory,  with  other  products  of  tropical  Africa,  fonns  a 
principal  article  of  trade. 

Khartum,  the  capital  of  Nubia,  the  headquarters  of  the 
Egyptian  government,  and  the  chief  seat  of  commerce,  con- 
tains a  population  variously  estimated  at  from  20,000  to 
50,000.  It  is  a  modem  town,  having  been  founded  in  1821, 
and  lies  in  a  dry,  flat,  and  unhealthy  country,  near  the 
confluence  of  the  two  main  branches  of  the  NDe.  It  is  in 
telegraphic  communication  with  Caira 

Kordofan,  on  the  western  side  of  Nubia,  lies  between  the 
parallels  of  12^  and  16^,  and  between  the  meridians  29* 
and  32"*,  containing  about  30,000  square  miles.  It  is  a  fl^t 
country,  interspersed  with  a  few  hills,  presenting  in  the  dr]^ 
season  a  desert  with  little  appearance  of  vegetation,  and  in 
the  rainy  season  a  prairie,  covered  with  luxuriant  grass  and 
other  plants.  The  general  elevation  of  the  country  is  2000 
feet,  and  some  of  the  hills  attain  a  height  of  3000.  The 
altitude  of  El  Obeid  is  2150  feet  There  are  no  pennanent 
rivers  in  the  country,  and  the  natural  products  are  similar 
to  those  of  the  a4joining  regions  of  Nubia. 

The  population  consists  ol  Negroea  This  country  was, 
simultaneously  with  Nubia,  made  tributary  to  Egypt    The 
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oommeroe  ouonsto  of  ffuin-arabic,  ivory,  and  gold,  and  ii  not 
inoonsiderable.  Kl  Obeid,  the  chief  town,  is  composed  of 
serenl  villages  of  mud-built  houses,  thatched  with  straw, 
containing  about  12,000  inhabitantib 

The  boundaries  of  Abyssinia  are  somewhat  uncertain; 
but  confining  it  to  the  provinces  actually  under  the  govern- 
ment of  Christian  or  Mohammedan  princes,  it  may  be  do- 
scribed  as  extending  from  about  S""  to  16**  N.  Ut,  and  from 
35'  to  40'  E.  long.     See  Abyssinia. 

The  Saharan  countries  extend  from  the  Atlantic  in  the 
west,  to  the  Nilotic  countries  in  the  east,  from  the  Barbary 
States  in  the  north,  to  the  basins  of  the  Rivers  Senegal  and 
Kawara,  and  Lake  Chad  in  the  south.  The  area  of  this 
brge  space  amounU  to  at  least  2,000,000  square  miles,  or 
upwards  of  one-half  of  that  of  the  whole  of  Europe.  It  is 
very  scantily  popukted,  but  from  our  present  defective 
knowledge  of  that  region,  the  number  of  its  inhabitants 
can  be  but  roughly  estimated. 

The  physical  configuration  of  the  Sahara  has  already  been 
indicated.  Notwithstanding  the  proverbial  heat,  which  is 
almost  insupportable  by  day,  there  is  often  great  cold  at 
nighty  owing  to  the  excessive  radiation,  promoted  by  the 
clearness  of  the  sky.  Bain  is  nearly,  tlkough  not  entirely 
absent,  in  this  desolate  region.  It  appears  tlut  when  nature 
has  poured  her  bounty  over  the  acyoining  regions  in  the 
south,  and  has  little  more  left  to  bestow,  she  sends  a  few 
•mart  shoivers  of  rain  to  the  desert,  parched  by  the  long 
prevalence  of  the  perpendicular  rays  of  the  sun.  The  prevail- 
ixig  winds  blow  during  three  months  from  the  west,  and 
nine  months  from  the  east  When  the  wind  increase^  into 
a  storm,  it  frequently  raises  the  loose  sand  in  such  quantities 
that  a  layer  of  nearly  equal  portions  of  sand  and  air,  and  ris- 
ing about  20  feet  above  the  surface  of  the  ground,  divides 
the  purer  atmosphere  from  the  solid  earth.  This  sand,  when 
agitated  by  whirlwinds,  sometimes  overwhelms  caravans 
with  destruction,  and,  even  when  not  fatal,  involves  them 
in  the  greatest  confusion  and  danger. 

The  natural  products  correspond  with  the  physical  fea- 
tures of  the  country.  Vegetation  and  animal  life  exist 
only  sparingly  in  the  oases  or  valleys  where  springs  occur, 
and  where  the  soil  is  not  utterly  unfit  to  nourish  certain 
plantai  Amongst  the  few  trees  the  most  important  is  the 
date-palm,  which  is  peculiarly  suited  to  the  dryness  of  the 
climate.  This  useful  tree  flourishes  best  in  the  eastern 
part  of  the  desert,  inhabited  by  the  llbbus.  The  doum- 
palm  is  likewise  a  native  of  the  same  part,  and  seems 
entirely  absent  in  the  western  Sahara;  its  northernmost 
limit  is  on  the  southern  borders  of  Fezzan  and  Tegerry,  in 
lat  24'  N.  Acacias  are  found  in  the  extreme  west  towards 
Senegambia,  furnishing  the  so-called  gum-arabic.  In  many 
parts  of  the  desert  a  thorny  evergreen  plant  occurs,  about 
18  inches  high.  It  is  eagerly  eaten  by  the  camels,  and  is 
almost  the  only  plant  which  supplies  them  with  food  while 
thus  traversing  tilie  desert  The  cultivation  of  grains  to  a 
Auall  extent  is  limited  to  the  western  oases  of  Tuat  and 
others,  a  little  barley,  rice,  and  beans,  being  there  grown. 
In  the  kingdom  of  Air  there  are  some  fields  of  maise 
and  other  giaios;  but  upon  the  whole,  the  population 
depend  for  these  products  on  Soudan  and  other  regions. 
There  are  but  a  few  specimens  of  wild  animals  in  these 
wildernesses ;  lions  and  panthers  are  found  only  on  its  bor- 
ders. Gkuellos  and  antelopes  are  abundant,  hares  and  foxes 
but  scarce.  Ostriches  aie  veiy  numerous,  and  vultures  and 
ravens  are  also  met  with.  In  approaching  Soudan,  animal 
and  vegetable  life  becomes  more  varied  aild  abundint  Of 
reptiles,  only  the  smaller  kinds  are  found,  mostly  harmless 
lisards  and  a  few  species  of  snakea  Of  domestic  animals, 
the  most  iknportant  is  the  camel,  but  horses  and  goats  are 
not  wanting,  and  in  the  country  of  the  Tuarioks  an  excel- 
lent breed  of  aheop  is  found,  while  ii«  thU  of  the  TibbuA  a 


large  and  fine  variety  of  the  ass  is  valuable  to  the  inhabitaats. 
Of  minerals,  salt  is  the  chief  produetioiiy -which  ocean  chiefiy 
near  Bilma. 

The  habitable  portions  of  the  Sahara  wn  powcssed  by 
three  different  nationa  In  the  extreme  western  portion 
are  Moon  and  Arabsi  They  live  in  tents,  which  they  re- 
move from  one  place  to  anoUier ;  and  their  residences  con- 
sist of  similar  encampments,  formed  of  from  twenty  to  a 
hundred  of  such  tents,  when  they  an  governed  by  a  sheik 
of  their  own  body;  each  encampment  constituting,  as  it 
wen,  a  particular  tribe.  They  an  a  daring  set  of  people, 
and  not  rostraiued  by  any  scruple  in  plundering^  ill-treating, 
and  even  killing  persons  who  an  not  of  their  own  faith ; 
but  to  such  as  are,  they  an  hospitable  and  benevolent 
The  boldest  of  these  children  of  the  desert  an  the  Tuaricks, 
who  occupy  the  middle  of  the  wilderness,  when  it  is  widest 
The  form  of  their  bodies,  and  their  language,  prove  that 
they  belong  to  the  aboriginal  inhabitants  of  Northern  Africa^ 
who  an  known  by  the  name  of  Berbera  They  an  a  fine 
race  of  men,  tall,  straight,  and  handsome,  with  an  air  of 
independence  which  is  veiy  imposing.  They  live  chiefly 
upon  the.  tribute  they  exact  from  all  canvans  tnversbg 
their  country.  They  render  themselves  formidable  t6  all 
their  neighbours,  with  whom  they  an  nearly  always  in  a 
state  of  enmity,  making  predatory  incursions  into  the 
neighbouring  countries.  The  third  division  of  Saharan 
people  an  the  Tibbus,  who  inhabit  the  eastern  portion, 
comprising  one  of  the  best  parts  of  the  desert  In  some 
of  their  features  they  resemble  the  Kegroea  They  an  an 
agricultural  and  pastoral  nation,  live  mostly  in  fixed  abodes, 
and  an  in  this  respect  greatly  different  from  their  westeni 
neighbours.  Their  country  is  as  yet  little  explored  by 
Europeans.  The  Tibbus  an  in  part  Pagans,  while  the 
other  inhabitants  of  the  Sahara  an  Mohammedans 

The  commerce  of  the  Sahan  consists  chiefly  of  gold, 
ostrich  feathers,  slaves^  .ivory,  iron,  and  Bait,  exchanged  for 
manufactured  goods,  and  transported  across  the  desert  by 
great  caravans,  which  follow  lines  uniting  the  greater  cities 
and  oases  of  the  southern  and  northern  borderai 

Western  Africa  comprehends  the  west  coast  of  Africa, 
from  the  borden  of  the  Sahara,  in  about  kt  17*  N.  to 
Nonrse  River,  in  about  the  same  latitude  south,  with  a  oon- 
sidenble  space  of  inland  territory,  varying  in  its  extent 
from  the  diores,  and,  in  fact,  completely  undefined  in  its 
interior  limita 

Senegambia,  the  country  of  the  Senegal  and  Qambia, 
extends  from  the  Sahan  in  the  north  to  lat  10*  in  the 
south,  and  may  be  considered  as'  extending  inland  to  the 
sources  of  the  waten  which  flow  through  it  to  the  Atlantia 

The  western  portion  is  veiy  flat,  and  its  oontigui^  to  the 
gnat  desert  is  frequently  evidenced  by  dry  hot  winds,  an 
atmosphen  loaded  with  fine  sand,  and  clouds  of  loeusta. 
The  eastern  portion  is  occupied  with  hills  and  elevated 
land.  Under  the  10th  parallel  the  hills  approach  quite 
dose  to  the  coast  The  country  possesses  a  great  number 
of  rivers,  among  which  tbs  Senegal,  Gambia,  and  Bio  Orands 
an  tl^  most  important  Senegambia  ranges,  in  point  of 
heat^  with  the  Sahan  and  Nubia.  The  atmosphen  is  moel 
oppressive  in  the  rainy  season,  which  lasts  from  June  to 
November,  when  an  enormous  amount  of  rain  drenches  the 
country.  The  pnvailing  winds  in  that  period  an  south-west, 
whereas  in  the  dry  season  they  an  from  the  east  Tbe 
climate  is,  upon  the  whole,  moet  unhealthy,  and  too  geno- 
rally  proves  fatsl  to  Europeana 

The  vegetation  is  most  luxuriant  and  vigoroua  Tlia 
baobab  (monkey  bread-tree),  the  moet  enormous  tree  on  the 
face  of  the  globe,  is  eminently  characterist&D  of  SenegambisL 
It  attains  to  no  great  height,  but  the  cinumferenoe  of  tho 
trunk  is  frequently  fiO  to  70  feet,  and  has  been  found  to 
meajun  112  feet ;  its  fruit,  the  monkey  bread,  is  a  ijriact- 
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ptt]  article  of  food  with  the  natives.  Bombace»  (eottou- 
treee)  are  likewiae  muneroiis,  and  thej  are  among  the  loftiest 
in  the  world.  Acadas,  whidi  furnish  the  gmn-arabic,  are 
most  abundant^  while  the  shores  are  lined  with  mangrove 
trees.  The  flora  and  fauna  are  similar  to  those  of  Nubia. 
Gold  and  iron  are  the  chief  metalai 

The  inhabitants  consist  of  various  Negro  nations,  the 
chief  of  which  are  the  Wolof. 

-The  gum  trade  is  the  most  important  traffic  on  the  Sene- 
gal; beea-waz,  ivory,  bark,  and  hides,  forming  the  chief 
exp<Mrt8  from  the  Gambia 

Of  European  settlements  are:  The  French  possessions 
on  the  Senegal ;  the  capital  of  which  is  St  Louis,  built 
about  the  year  1626,  on  an  island  at  the  mouth  of  the 
river  The  total  population  of  the  settlement  amounts  to 
about  210,000. 

The  British  settlement  on  the  Gambia  has  about  7000 
inhabitants.     Bathnrst  is  the  chief  town. 

The  Portuguese  settlement  consists  of  small  factories 
«outh  of  the  Gambia,  at  the  Bissagos  Islands,  Bissao, 
Gacheo,  and  some  other  point& 

The  west  coast  of  Africa,  from  Senegambia  to  the  Nourse 
River,  ia  commonly  comprised  by  the  general  denomination 
Guinea  Coast,  a  term  of  Portuguese  origin. 

The  coast  is  generally  so  very  low,  as  to  be  visible  to  navi- 
gatora  only  within  a  very  short  distance,  the  trees  being 
their  only  sailing  marks.  North  of  the  equator,  in  the 
Bight  of  Benin,  the  coast  forms  an  exception,  being  high 
and  bold,  with  the  Cameroon  Mountains  behind ;  as  also 
at  Sierra  Leone,  which  has  received  its  name  (Lion  Moun- 
tain) in  consequence.  The  coast  presents  a  dead  level  often 
for  thirty  to  fdty  nules  inland.  It  has  numerous  rivers, 
some  of  which  extend  to  the  furthest  recesses  of  Inner 
Africa. 

The  climate,  notoriously  fatal  to  European  life,  is  ren- 
dered pestilential  by  the  tnuddy  creeks  and  inlets,  the 
putrid  swamps,  and  the  mangrove  jungles  that  cover  the 
banks  of  the  rivers.  There  are  two  seasons  in  the  year, 
the  rainy  and  the  dry  season.  The  former  commences  in 
the  southern  portion  in  March,  but  at  Sierra  Leone  and 
other  norihem  p^arts,  a  month  later. 

Vegetation  is  exceedingly  luxmiant  and  varied.  One  of 
the  moat  important  trees  is  the  Elaia  fftihuentiB^  a  species 
of  palm,  from  the  covering  of  whose  seed  or  nut  is  ex- 
tracted the  palm-oU,  so  well  known  to  English  oommerce 
and  manufacture;  several-  thousand  tons  are  annually 
brought  into  the  ports  of  liverpool,  London,  and  Bristol. 
The  palm-oil  tree  is  indigenous  and  abundant  from  the  river 
Gambia  to  the  Congo;  but  the  oil  is  manufactured  in  large 
quantities  chiefly  in  the  country  of  the  Gold  and  Slave 
Coasts  The  former  comprises  nearly  aU  the  more  remark-^ 
able  of  African  animals :  particularly  abundant  are  elephants, 
hippopotami,  monkeys,  lions,  leoparda,  crocodiles,  serpents, 
parrotSw  The  domestic  animals  are  moetiy  of  an  inferior 
quality.  The  principal  minerals  are  gold  and  iron.  The 
population  consists,  besides  a  few  European  colonists,  of  a 
vast  variety  of  Negro  nations,  similar  in  their  physical 
qualities  and  prevaiHng  customs,  but  differing  considerably 
in  their  dispositions  and  morals. 

The  chief  artidea  of  commerce  are  palm-oil,  ivory,  gold, 
wax,  various  kinds  of  timber,  spices,  gums,  and  rice. 

The  divisions  of  Northern  or  Upper  Guinea  are  mostly 
founded  on  the  productions  characteristic  of  the  different 
parts,  and  are  stfll  popularly  retained. 

The  British  colony  of  Sierra  Leone  extends  from  Rokelle 
liver  in  the  north,  to  Kater  river  in  the  south,  and  about 
twenty  miles  inland.  The  chief  portion  of  the  settlement 
is  a  nigged  peninsula  of  mountains  with  a  barren  soil,  but 
jRinounded  by  a  belt  of  rich  coast-land,  with  a  moist  and 
peetileotial  dimatei     The  colony  was  founded  in  1787, 


and  has  been  maintained  with  a  view  to  the  suppression  of 
the  West  African  slave  trade.  The  population,  consisting 
chiefly  of  liberated  slaves,  amounted,  in  1869,  to  55,374, 
of  which  number  129  were  white  men.  Freetown,  the 
capital  is,  after  St  Louis,  the  most  considerable  European 
town  on  the  westehi  coast  of  Africa. 

The  Malaghetta  or  Grain  Coast  extends  from  Sierra 
Leone  to  Cape  Pabnas.  Malaghetta  is  a  species  of  pepper 
yielded  by  a  parasitical  plant  of  this  region.  It  is  some- 
times styled  the  Windy  or  Windward  Coast,  from  the  fre- 
quency of  short  but  furious  tornadoes  throughout  the  year. 
The  republic  of  Liberia,  a  settlement  of  the  American 
Colonisation  Society,  founded  in  1822,  for  the  purpose  of 
removing  free  people  of  colour  from  the  United  States, 
occupies  a  considerable  extent  of  the  coast^  and  has  for  its 
capital  Monrovia,  a  town  named  after  the  president^  Mr 
Monra 

The  Ivory  Coast  extends  from  Cape  Palmas  3^  W.  long., 
and  obtained  its  name  from  the  quantity  of  the  article 
supplied  by  its  numerous  elephants.  The  French  settie- 
ments  of  Grand  Bassam,  Assinie,  and  Dabou  were  aban- 
doned in  1871. 

The  Gold  Coast  stretches  from  west  of  Cape  Three  Points 
to  the  river  Y olta,  and  has  long  been  frequented  for  gold- 
dust  and  other  products.  By  a  treaty  of  Februaiy  1871, 
the  whole  of  the  Dutch  possessions  on  the  Gold  Coast  were 
made  over  to  Britain,  and  the  Danish  settiements  of  Chris- 
tiaasburg  and  Friedensburg  were  ceded  to  the  English  in 
1849;  so  that  the  British  coast  now  extends  from  the 
mouth  of  the  Tenda  river,  in  long  2*  40'  W.,  to  that  of  the 
Ewe,  in  long.  1*10'  E.  of  Greenwich.  The  protected 
territory  extends  inland  from  this  coast  strip  to  an  average 
distance  of  50  miles.  Cape  Coast  Castie  and  Fort  James, 
founded  by  the  British,  and  Elmina  (population  about 
10,000)  the  most  important  of  the  former  Dutch  stations, 
with  Accra,  are  the  chief  settlements. 

The  SUve  Coast  tends  from  the  river  Volta  to  the 
Calabar  river,  and  is,  as  its  name  implies,  the  chief  scene 
of  the  most  disgracef  id  traffic  that  blots  the  history  of  man- 
kind. Eko  or  Lagos,  one  of  the  chief  towns  of  the  coast, 
was  destroyed  by  the  British  in  1852,  and  was  proclaimed 
a  British  possession  in  1861.  Palma  and  Badagry  are 
also  British  settiements. 

The  kingdoms  of  Ashantee,  Dahomey,  Toruba,  and  others, 
occupy  the  interior  country  of  the  Guinea  coast  Ashantee 
the  most  powerful  Negro  state  of  Upper  Guinea,  \a  si 
exceedingly  fertile  and  productive  country.  Its  inhabitants, 
though  billed  in  some  manufactures  and  of  a  higher  Intel- 
ligence than  is  usually  found  in  this  region,  are  of  an 
exceedingly  sanguinary  disposition,  and  have  frequentiy 
been  involved  in  war  with  the  British.  The  capital  city, 
Kumassi,  is  believed  to  have  a  population  of  about  100,000. 

The  coast  from  the  Old  Calabar  river  to  the  Portuguese 
possessions  is  inhabited  by  various  tribes.  Duke  Town, 
on  the  former  river,  is  a  town  of  4000  inhabitants,  "^th 
considerable  trade  in  palm-oil,  ivory,  and  timber. 

On  the  Gaboon  river,  close  to  the  equator,  are  a  French 
settlement  (in  1871  the  French  retained  only  a  coaling 
station),  and  American  missionary  stations.  At  the  equa- 
tor Southern  or  Lower  Guinea  begins,  where  the  <mly 
European  settiements  are  those  of  the  Portuguese. 

Loango  is  reckoned  from  the  equator  to  the  laSxe  or 
Congo  river.  Its  chief  town  is  Boally,  called  Loango  by 
the  Europeans. 

Congo  extends  south  of  the  Zaire,  comprising  a  very 
fertile  region,  with  veins  of  copper  and  iron.  Banxa  Congo 
or  St  Salvador  ia  the  capital 

Angola  comprises  the  districts  of  Angola  proper,  Ben- 
guela,  and  Mossamedes.  In  these  regions  the  Portuguese 
settiements  extend  farther  inland  than  the  twp  preceding 
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districts,  namely,  aboTit  200  miles,  Tlie  capital,  St  Paulo  de 
Loando,  contains  12,300  i^habitapts,  and  has  a  fine  har- 
bour. St  Felipe  de  Benguela  is  situated  in  a  picturesque 
but  Tery  marshy  and  most  unhealthy  spot. 

The  coast  from  Benguela  to  the  Cape  Colony  may,  in  a 
general  ari-angement  "Ska  this,  be  included  either  vrithin 
West  Africa  or  South  Africa.  The  whole  coast  is  little 
Tisited  or  known,  being  of  a  most  ban-en  and  desolate 
description,  and  possessing  few  harbours.  Ichabo  island 
and  Angra  Pcguena  Bay  are  visited  fur  their  guano  deposits, 
and  are  claimed  as  British  possessions. 

Under  South  Africa  the  Cape  Colony  only  is  generally 
comprised.  It  takes  its  name  from  the  Cape  of  Good  Hope, 
and  extends  from  thence  to  the  Orange  river  in  the  north, 
and  to  the  Kai  river  in  the  east  A  large  proportion  of 
che  territory  included  within  these  limits,  especially  in  the 
north,  is  either  unoccupied,  or,  excepting  missionary  stations, 
entirely  in  the  hands  of  the  aborigines. 

Apart  from  the  shores,  the  country  consists  of  high  lands, 
funning  paraUel  mountainous  ridges,  with  elevated  plains 
or  terraces  of  varying  extent  between.  The  loftiest  range, 
styled  in  different  parts  of  its  course  Sueuw-bergen,  Winter- 
bergen,  Nieuveld-bergen,  and  Koggenveld-bergen,  names 
originated  by  the  Dutch,  is  the  third  and  lasii  encountered 
on  proceeding  into  the  interior  from  the  south  coast  This 
and  the  other  chains  are  deeply  cut  by  the  transverse  valleys 
called  kloofs,  which  serve  as  passes  across  them,  and  appear 
as  if  produced  by  some  sudden  convulsion  of  nature,  subse- 
quently widened  by  the  action  of  the  atmosphere  and  run- 
ning water. 

The  high  plains  or  terraces  are  remarkable  for  their 
extraordinary  change  of  aspect  in  the  succession  of  the 
seasons.  During  the  sumoner  heats  they  are  perfect  deserts, 
answering  to  the  term  applied  to  them,  karroos,  signifying, 
in  the  Hottentot  lang\iage,  "dry"  or  "arid,"  But  the 
sandy  soil  being  pervaded  with  the  roots  and  fibres  of 
various  plants,  is  spontaneously  clothed  with  the  richest 
verdure  after  the  rains,  and  becomes  transformed  for  a  time 
into  a  vast  garden  of  gorgeous  flowers,  yielding  the  most 
fragrant  odours.  Adapted  thus  to  the  support  of  gramini- 
vorous animals,  the  karroos  are  the  resort  of  antelqpes, 
ztibras,  quaggas,  and  gnus  in  countless  herds,  and  of  the 
carnivorous  beasts  that  prey  upon  them,  the  lion,  hyaena, 
leopard,  and  panther.  These  quadrupeds,  however,  with 
the  elephant,  rhinoceros,  hippopotamus,  giraffe,  buffalo,  and 
ostrich,  have  been  largely  banished  from  their  old  haunts 
by  the  advancing  footsteps  of  civilised  man,  and  are  only 
found  in  the  more  secluded  parts  of  the  interior.  The 
coimtry  has  a  singular  and  superb  flora,  but  it  comprises 
few  native  plants  useful  to  man :  many  such  have  been  now 
introduced.  Heaths  of  varied  species  and  great  beauty 
abound;  and  geraniums  are  treated  as  common  weeds. 
Many  highly  producti\re  districts  occur;  com,  wines,  and 
fi-uit  being  the  chief  objects  of  cultivation  in  the  neighbour- 
hood of  the  Cape,  while  the  more  inland  settlements  are 
grazing  farms.  Some  fine  natural  forests  clothe  the  sides 
of  the  mountains;  but  in  general  the  colony  is  deficient  in 
timber  trees,  as  well  as  in  navigable  streams,  perennial 
springs,  and  regular  rain.  A  great  deposit  of  rich  copper 
ore  occurs  near  the  mouth  of  the  Orange;  and  salt  is  ob- 
tained for  consiunptiun  and  sale  from  salt  lakes. 

The  climate  is  exceedingly  fine  and  salubrious.  There 
are  two  seasons,  characterised  by  the  prevalence  of  certain 
winds.  During  the  summer,  which  lasts  from  September  to 
April,  the  grinds  blow  from  south-east,  cold  and  dry;  during 
the  winter,  namely  from  May  to  September,  north-west  winds 
prevail  In  the  most  elevatecl  regions  the  winters  are  occar 
■bnally  severe,  and  snow  and  ice  occur. 

The  chief  native  tribes  within  the  British  territory  are 
the  ^ott«ntota,  Becbuanns,  and  Kaffrev,    >^o  inanv^a^ure 


is  conducted  at  the  Cape  except  the  making  of  irine^  cf 
which  from  10,000  to  40,000  gallons  are  annimlly  exported 
to  England.  Various  articles  of  provision  are  supplied  to 
ships  sailing  between  Europe  and  the  East  Indies. 

Cape  Town  is  the  capital  of  the  colony,  and  contains 
28,460  inhabitants,  of  whom  15,120  are  Europeans.  Its 
commerce  is  considerable,  and  the  port  is  frequented  by 
500  to  600  vessels  every  year. 

The  Orange  river  sovereignty,  added  to  the  British  terri- 
tories in  1848,  but  subsequently  given  up  and  constitiited 
a  free  republic,  extends  north  of  the  Orange  river  as  far  as 
the  Ky  Gariep  or  Vaal  river.  In  consequence  of  the  dis- 
covery of  rich  diamond  fields  on  the  lower  Vaal  river  and 
in  the  neighbouring  territory  of  the  Griqua  chief  Water 
boer,  who  also  petitioned  to  have  his  lands  iqibjected  to 
British  rule,  a  wide  country  surrounding  the  diamond- 
fields  was  incorporated  with  the  Cape  Colony  in  October 
1871,  under  the  name  of  Griqua  Land  West,  divided  into 
the  districts  of  Pneil,  Griqua  Town,  and  KlipdrifL  The 
population  of  this  .new  territory  was  estimated  at  50,000 
in  1872,  concentrated  in  camps  round  the  chief  diamond- 
fields.  In  1869,  Bassuto  Land,  a  mountainous  territory  aft 
the  head  waters  of  the  Nu  Gariep  branch  of  the  Orange  river, 
and  on  the  inward  slope  of  die  Drakenbeig  range,  ms 
incorporated  as  a  British  possession. 

Natal  or  Victoria,  a  district  on  the  east  coast^  and  ueptb- 
rated  from  the  Cape  Colony  by  KafEraria,  is  a  recently 
formed  British  settlement,  which  was  created  into  a  colony 
in  1856.  It  is  highly  favoured  in  those  respects  in  whicb 
the  Cape  is  most  deficient,  having  abundance  of  wood  and 
water,  with  coal  and  various  metallic  ores,  a  fine  allnvia] 
soil,  and  a  climate  adapted  to  the  cultivation  of  the  prodncti 
for  which  the  home  demand  is  laige  and  constant^^-cottcn, 
silk,  and  indigo*.  Pietermaritzburg,  the  capital  of  the  aettle- 
ment,  lies  50  mileB  from  the  coast  Port  Natal,  now  IXUrban, 
seated  on  a  fine  lake-like  bay,  is  the  only  harbour.  • 

The  Transvaal  Bepublic  is  an  inland  state^  between  the 
Vool  on  the  south  and  the  Limpopo  rivor  on  the  north, 
having  the  Drakenbeig  edge  on  the  east,  and  the  Beehnana 
tribes,  which  occupy  the  region  bordering  on  the  Kalahirs 
desert,  on  the  west,  founded  by  the  Dutch  hoert  emigrating 
from  the  Cape  Colony.  Its  surface  is  an  elevated  plateau, 
thinly  wooded  in  some  parts,  but  generaUy  affording  excel- 
lent pasture.  The  chief  town  is  Potchefstroom,  on  a  tiibii- 
tary  of  the  Vaal ;  but  the  seat  of  government  is  at  Pretoria^ 
in  the  re^on  of  the  head  streams  of  the  limpopa 

East  Africa  extends  from  Natal  northwards  to  the  Bed 
Sea,  comprising  Sofala,  Mozambique,  Zanzibar,  and  the 
Somali  country.  But  little  is  known  of  that  region  beyond 
the  shores.  The  Sofahi  Coast,  extending  from  Debgoa 
Bay  to  the  Zambeze  river,  is  flat,  sandy,  and  marshy, 
gradually  ascending  towards  the  interior.  It  abounds  with 
rivers,  which  are  the  source  of  yearly  inundationa  The  aoil 
is  very  fertile,  and  produces  chiefly  ricei  In  the  interior, 
gold  and  other  metals,  as  well  as  precious  stones,  are  f  oond. 
The  Portuguese  have  settlements  at  Sofala,  in  an  unhealthy 
spot,  abounding  with  salt  marshes;  it  consistB  ci  only 
huts,  a  church,  and  a  fort  in  ruins.  Inhambane,  near  the 
tropic  of  Capricorn,  has  an  excellent  harbour. 

Mozambique  extends  from  the  Zambese  to  Cape  Delgado, 
and  is  similar,  in  its  natural  features,  to  the  Sofala  Coast 
The  greatest  river  is  the  Zambeze.  The  principal  aettle- 
ment  of  the  Portuguese  is  at  Quillimane,  which  is  situated 
in  a  very  unhealthy  position  on  the  northern  arm  of  the 
delta  of  the  Zambeze,  suirounded-with  mangfove  treea. 

The  Zanabar  or  Sawahili  Coast  extends  from  Gape  Del- 
gado to  the  river  Jub,  near  the  equator.  The  coast  is 
generally  low,  and  has  but  few  bays  or  harbours :  its  northern 
portion  is  rendered  dangerous  by  a  line  of  coral  reefa  ex- 
tending along  it    The  r^on  possesses  a  great  number  of 


STATn.] 


AFRICA 


271 


t  hrenslmt  Bona  of  them  attain  a  iM-iateiiiagiiitada.  Tbe 
principal  are  ih»  Boruma.  the  Ln^i,  Butq,  Pangani,  and 
Dana;  the  two  latter  xiaing  in  the  anowy  monntaina  of 
Kilimariqan)  and  Kenia^  The  dimate  U  aimilar  to  that  of 
other  tropical  ooaata  of  Africa^  hxSb  and  unhealthy  in  gene- 
ral :  in  aome  portiona^  however,  the  elevated  ground,  and 
wiUi  it  a  more  tempente  and  heaKhy  dimate,  approachea 
tha  ahorea  to  within  a  abort  diatanoe.  The  Tagetation  ia 
luzorianty  aif d  eoooa-nnt^  palma,  maiae^  rice,  and  olma  are 
the  chief  artidea  of  onltivation.  The  f anna  compriaaa  all 
ti»  moce  charaeteriatio  African  apedea; 

The  chief  inhabitanta  are  the  SawahSi  of  mixed  Arab 
lod  Kcgro  deacent,  bat  the  eoaata  are  under  the  Arab  do- 
nimon  of  the  Lnaum  of  Muacat,  by  whoae  efforts  commaroe 
wiih  the  nationa  of  the  interior  baa  greatly  increaaed. 

The  iaiand  of  Zanzibar  (U^giya  of  the  Sowahili)  ia  the 
nddenoe  of  a  Sultan,^  tributaiy  to  the  Imaum  of  Muaoat^ 
and  the  aeat  of  extenaive  commeroei  Mombaa,  on  a'amall 
i^md  doae  to  the  main  abore^  poaaeaaea  the  finest  harbour 
OB  that  ooaaty  and  baa  recent^  become  ftinoua  aa  the  aeat 
of  an  important  miaaionazy  station. 

The  Somali  oonntiy  compiia^a  the  eastern  bom  of  Africa, 
from  the  equator  northward  to  the  Bay  of  Ta4jnrra»  near 
the  entianoe  into  the  Bed  Bea.  .The  coast  is  generally  bold 
iod  rocky,  in  some  plaoea  covered  with  aand;  and  the  ez- 
tmrive  region  it  eadoses  presents  a  sMghtly  aswmding  plain, 
tnTuaed  by  large  TaHeys  of  great  fertility,  among  whicb 
the  Wady  Nc>gal  is  prominent  Thia  couxttiy  ia  not  ao  weU 
vitared  aa  the  region  to  the  aonth,  and  some  of  its  rivers 


Somali  country  is  famous  for  its  aromatic  produo- 
tioos  and  gums  of  varioua  kinds ;  and  it  is  auppoaed  that 
the  apieea  and  incense  consumed  in  such  large  quantities 
by  the  ancient  peoplea  of  Itgypt,  Greece,  Syria,  and  Borne, 
were  derived  from  tlua  part  of  Africa,  and  not  from  Arabia. 

Zola  and  Berbera,  on  the  northern  coast,  sre  the  diief 
trading  ports :  the  permanent  population  of  the  former  is 
aUmt  3000,  while  the  latter  may  be  aaid  to  exist  only  dur- 
ing the  winter,  when  no  less  than  20,000  atrangera,  at  an 
average,  arrive  to  pitch  their  tenia,  and  thus  create  a  great 
maiket-pkoe.  Hurar,  in  the  QaUa  country,  ia  the  chief 
place  in  the  interior,  with  8000  inhabitanta,  who  are 
Mohanunedans.  One-third  of  the  population  ia  Somali, 
o&o^hird  Arab. 

Central  Africa  compriaea  the  regions  which  extend  from 
the  sonthem  borders  of  the  Sahara  in  the  north  to  Cape 
Oolony  in  the  south,  and  from  Senegambla  in  the.weet  to 
Uie  territory  of  the  fjgyptian  paabalio  on  ths  east  It  com- 
prehenda  the  central  baains  of  the  great  lakea  from  Lake 
Chad  to  the  Nyasaay  and  HffB  greater  part  of  the  basina  of 
the  Niger,  Congo,  Nile,  and  Zambezeu  Even  the  Sahara 
may  weQ  be  induded  in  this  general  denomination.  So 
litUe  ia  yet  known  of  thia  vast  region  that  the  general  f ea- 
torea  of  aome  portiona  only  can  be  indicated.  The  greater 
portion  aeems  to  be  densely  peopled  with  numerous  tribes, 
and  to  poaeeaa  inexbanatible  natural  reaourcen  The  portion 
north  of  the  equator,  under  the  name  Soudan  or  Nigritia, 
eompEiaea  a  great  number  of  atatea,  among  which  the  prin- 
eipd  are  Bhonbarra,  Timbuktu,  and  Houaaa,  in  the  west; 
Bonm,Baghermi,  and  Wada/,  around  Lake  Chad ;  Darfur 
in  the  east;  snd  Adamana  in  the  south.  The  inhabitants 
are  of  N^gro  race,  with  many  Arabs,  Moora,  and  Berbera. 

Bambanaoccttpiea  part  of  ihebaani  of  the  JoHIml  or  upper 
Moroe  of  tiie  Quorra.  The  dominant  inhabitanta  are  the 
Haadiogoes  and  Foulaha^  who  have  embraced  lakmism, 
and  are  much  more  advanced  in  dviliaatlon  than  t^e  other 
Kegro  tribea.  The  country  compriaea  extenaive  and  excd- 
Wntpaaturea,  with  abundance  of  domestic  annuals,  aa  homed 
eaUl«,aheep,goata,  and  horses  of  a  fine  breed.  Among  the 
v^^getable  prodncta  tha  most  remarkable  is  the  butter-tree, 


which  fumishea  an  important  artida  of  agrienltiuEilindaskry 
and  trade. 

Sego,  the  oapital,  is  ntuated  on  the  Joliba,  and  oontaina 
30,000  inhabitanta  It  waa  hare  that  Mungo  Buk  fiist 
caught  sight  of  the  leng^ought  river. 

Timbuktu,  or  Jennie,  comprises  the  barin  of  the  Jidiba 
bdow  Bambarra,  and  lies  partly  within  the  Great  Sahank 
Timbuktu,  a  few  miles  linm  the  banks  of  the  Jdiba,  and 
ntuated  amid  sanda  aiid'deaerta,  ia  a  cebbrated  centra  ol 
the  North  African  caravan  tnda  It  contains  from  12,000 
to  15,000  inhabitants. 

Hottsaa  ia  an  extensive  country  extending  to  the  Sahara 
in  the  north,  to  the  Joliba  or  Eawara  on  tha.weet,  to  Bomu 
on  the  east,  and  to  about  10*  N.  lat  on  the  south.  The 
dominant  race  are  the  Foulahs,  but  ^  maaa  of  the  papu- 
lation are  Negroes.  It  ii  a  very  fertile  and  beautiful  coun- 
ty, but  the  dbnate  is  inaalubnous,  and  in  many  parts  fatal 
to  Europeana  The  inhabitanta  ar«.  engaged  in.  pastoral,  as 
well  as  in  agricultural  and  conmeroial  pursuita 

The  capital,  Sakatn,  is  one  of  the  largest  dries  hi  Negro> 
land;  it  ia  ntuated  in  a  fertile  but  marshy  plam.  Kuio, 
another  large  town,  containmg  80,000  to  40,000  inhabttanta, 
ia  the  great  emporium  of  trade  in  Housaa;  there  the  EngEsh 
merchandiae  coming  from  the  north  through  the  Sahara^ 
meeto  with  American  gooda  condng  from  the  Bight  of  Benin. 
The  manufactures  of  Kano  consiat  chiefly  of  doth,  for  tha 
dyeing  of  which  that  town  is  famed  all  over  Centxal  AfriciL 

Bomu  ia  one  of.  the  most  powerful  states  of  Negrdand; 
extending  on  the  west  to  the  10th  degree  of  long.,  on  tha 
east  to  Lske  Chad  and  the  kingdom  of  Baghermi,  and  on 
the  aouth  aa  far  aa  Mandara  and  Adamaua,  in  about  11*  N. 
let  Kanem,on  the  northem  aide  of  Lake  Chadyhaa  recently 
been  conquered  and  brought  umjer  Bomuese  sovereignty. 

The  general  character  A  Bomu  la  that  of  a  plain,  subject 
to  inundationa,  particularly  near  Lake  Chad.  It  ia  very 
fertile,  and  cotton  and  ind^o  attain  a  high  degree  of  excel- 
lenoe.    The  original  Bomueae  are  an  agricultiual  peopla 

Kuka,  the  capital  and  reaidenoe  of  Uie  Sheik  of  Bomu, 
had  in  1866  about  60,000  inhabitants. 

Baghermi,  another  powerful  kingdom,  is  situated  east  of 
Bomu.  The  boundaries,  according  to  Dr  Berth,  who  firat 
viaited  tlfla  country  and  p^etrated  aa  lEar  as  Masefia^  the 
capital,  are  on  the  weat  the  river  L<>ggeme,  a  tributary  of 
tjie  Shary  or  Asu,  by  which  it  is  divided  fh>m  Bomu  and 
Adamaua;  on  the  north  ito  limito  are  in  about  12}**  NT.  lat, 
and  on  the  east  19}^  R  long.,  both  linea  dividlmr  it  from 
Waday;  the  aouthem  boundaiy  ia  in  about  8}^  N.  lat 
Baghermi  ia  an  extenaive  plain  or  valley  formed  by  the 
river  Shary  or  Aau  and  ite  tributaziea.  The  inhabitanta  are 
veiy  warlike,  and  frequently  engage  in  alava  marauding 
expeditions  into  the  neighbouring  atatea  to  the  aouth. 

Kaaefia»the  capital,  lies  in  ir  4aN.  Ut,and  17*20" 
Eb  long. 

Waday,  or  Dar  Saley,  lies  east  of  Baghermi,  and  reaches 
aa  far  aa  Darfur:  It  compriaea  an  extenaive  region,  atretching 
aa  far  aa  the  baain  of  the  Nileu  Lake  Fittri,  ntuated  in  the 
weatem  portion,  forma  a  basin,  unconnected  with  that  of  Lake 
Chad,  and  by  wluch  the  countiy  aa  far  aa  Darfur  ia  drained. 
It  haa  never  been  explored  by  Europeana  The  population 
compriaea  a  great  Tarie^  of  .tribes  and  different  lan- 
guages. 

Wars,  the  capital,  ia  placed  by  Dr  Berth  ia  U*  N.  htt. 
and  22"*  K  long. 

Darfur,  eaat  of  Waday,  extends  as  far  as.Kordofaa.  The 
country  riaea  towards  tiie  weat  into  a  range  <tf  hills  called 
JebdMazrah.  It  ia  drained  into  the  Nile.  Agreatportioa 
of  the  counfiy  ia  Saharan  in  ito  character,  while  other  parte 
are  fertile  and  diveraified.  Browne,  in  1703,  — *i"^i^titd  the 
whole  populatioa  at  200,00a  IthaaaaaxtaoHfetadawith 
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Oobbefli,  the  capital,  is  a  mefchant  town,  and  oontains 
about  6000  inhabitants. 

Fombina  or  Adamaua  is  an  extensiTe  ooantiy  soutb  of 
Honssa  and  Bonn,  nnder  Fonlah  dominion.  It  consists 
of  a  laige,  fertile,  and  higbly-cnltiTated  yalley,  fonned  by 
the  Biver  Benne.  Near  Yola,  the  capital,  the  Benue 
leceiTCB  the  Faro,  a  large  tribntaty  coming  from  the 
sonthwest.  This  country  was  first  visited  by  Dr  Barth 
inl85L 

Tola,  the  capital,  lies  in  8'  50^  K.  lat,  and  ir  30'  K 
longitoda 

South  of  the  belt  of  Kegio  states  of  the  Soudan  lies  the 
great  unknown  r^on  of  Central  Africa.  On  the  east 
the  unexplored  area  is  bounded  by  the  numerous  states 
of  the  IfJce  region  made  known  by  Burton,  Speke,  and 
livingstone.  Of  these  the  chief  are  Unyamwesi,  occupying 
the  plateau  soi«th  of  the  Victoria  Lake,  and  east  of  Lake 
Tanganyika,  with  the  capital  town  of  Kaseh  or  Tabors, 
frequented  by  Arab  traders  from  Zanzibar ;  Karague  on 
the  western  side  of  the  Victoria  Nyanza;  and  Uganda, 
stretching  round  its  north-western  shores.  In  the  interior, 
beyond  Lake  Tanganyika,  Livingstone  has  recently  made 
known  the  peoples  of  Manyuema  land,  where  **  there  is  no 
political  cohesion ;  not  one  king  or  kingdonL  Each  man  is 
independent  of  every  other."  To  the  south  of  the  unknown 
region  are  the  powerful  K^gro  kingdoms  of  the  Mnata 
TauTO  and  of  the  Gazembe,  occupying  the  whole  of  the 
interior  between  6"*  and  12''  S.  lat  Kabebe,  the  capital  of 
the  former  state,  is  believed  to  be  in  about  lat  8**  S.,  long. 
23"*  30'  K  of  Greenwich;  and  Lunda,  the  chief  town  of 
the  latter  potentate,  is  in  the  Luapula  vaUey,  south-west  of 
the  Tanganyika  Lake,  and  was  visited  by  Livingstone  in 
1867-68.  The  Makololo  kingdom,  occupying  the  central 
basin  of  the  Zambeze  riyer,  wi^  the  chief  town  of  linyanti, 
west  of  the  Victoria  Falls ;  and  that  of  Mosilikatse  in  the 
south-east,  between  the  Zambeze  and  the  Limpopo  rireri, 
are  the  great  remaining  divisions  of  Central  Africa.  Besides 
these,  however,  innumerable  petty  kingdoms,'  chiefships, 
and  tribes  subdivide  the  vast  populations  of  Negroland. 

To  Africa  belong  a  considerable  number  of  iBlands.  The 
Madeiras,  belongii|g  to  Portugal,  lie  off  the  north-west  coast 
of  Africa,  at  a  distuice  of  about  360  mile& '  Madeira,  the 
chief  island,  is  about  100  miles  in  circuit,  and  has  long 
bton  famed  for  its  picturesque  beauty,  rich  fruits,  and  fine 
climate,  which  renders  it  a  farourite  resort  of  invalids. 
Wine  is  the  staple  produce.  Funchal,  the  chief  town,  with 
18,000  inhabitants^  is  a  regular  station  for  the  West  India 
mail  steam-packets  from  Southampton,  and  the  Brazilian 
sailingplKxkets  from  Falmouth. 

The  Canaries,  belonging  to  Spain,  the  supposed  Fortunate 
Islands  of  the  ancients,  are  situated  about  300  miles  south 
of  Madeira.  They  are  13  in  number,  all  of  volcanic  origin, 
Teneriffe  being  tike  largest  The  latter  is  remarkable  for 
its  peak,  which  rises  as  a  vast  pyramidal  mass'  to  the  height 
of  12,17a  feet 

The.  Cape  Verde  Islands,  subject  to  Portugal,  are  a 
numerous  group  about  80  miles  from  Cape  Verde.  They 
obtained  their  name  from  the  profusion  of  sea-weed  found 
by  the  discoverers  in  the  neighbouring  ocean,  giving  it  the 
appearance  of  a  green  meadow.  They  are  also  of  volcanic 
origin. 

Fernando  Fo,  a  vezy  moiintainous  forest-covered  island,. 
is  in  the  Bight  of  Biafra.  The  British  settlement  of 
Clarence  Town  was  established  in  1827,  but  afterwards 
abahdoned     The  island  now  bebngs  to  Spain. 

St  Thomas,  immediately  under  Uie  equator,  is  a  Portu- 
guese settlement;  as  in  also  Prince's  Island,  in  2**  N.  lat 

Annobon  in  2^  S.  lat,  belongs  to  the  Spaniards, 


Ascension,  a  small,  arid,  vokanib  islet,  was  made  a 
Briliish  port  on  the  arrival  ct  Ni^leon  Bonaparte  al  8t 
Helena,  and  since  retained  as  a  station,  at  which  diips  may 
touch  for  stores.  Green  Hill,  the  summit  of  the  island, 
rises  to  the  height  of  2840  feet 

St  Helena  is  a  huge  dark  mass  of  rock,  rising  abruptly 
from  the  ocean  to  the  height  of  2692  feet  .James*  Town 
is  the  only  town  and  port 

Madagascar,  the  lai^t  island  of  Africa,  and  one  6i  the 
largest  in  the  worid,  is  separated  from  tiie  MoBunbiqae 
coast  by  a  channel  of  that  name,  about  250  miles  wide. 
The  area  exceeds  that  of  Francei 

The  high  interior  of  the  island  k  generally  very  fertile, 
with  magnificent  forests  and  fine  pastures  watered  by 
numerous  rivers,  but  a  belt  of  hot  swamp  land  wiA  a 
deadly  cUmate  surrounds  the  coait 

The  inhabitants  are  diverse  racer  of  Negro,  Arab,  and 
Malay  origin.  The  Ovahs,  a  people  of  the  central  provinces, 
are  now  dominant  The  principal  town,  Antananarivo, 
has  about  80,000  inhabitants. 

The  French  possess  the  islands  of  Sante  Marie  and  Koa- 
sibe  on  the  coast  of  Madagascar,  and  Mayotta  island  in  the 
Comoro  group. 

The  Comoro  isles,  four  in  number,  are  in  the  north  pert  oi 
the  Mozambique  Channel,  and  iohabited  by  Arab  tribea. 

Reunion  or  Bourbon,  400  miles  east  of  Madagascar,  ia  a 
colony  of  France,  produdng  for  export^  coffee,  sugar,  cooija, 
spices,  and  timber^ 

Mauritius,  ceded  to  the  British  by  the  French  in  1814, 
is  90  miles  north-east  of  Bourbon.  The  sugar-cane  is 
chiefly  cultivated.  Port  Louis,  the  capital,  beautifQlly 
situated,  has  75,000  inhabitants.  Within  the  jurisdiction 
of  the  Ciovemor  of  the  Mauritius  are  the  islands  of  Bodri- 
guez,'  the  Seychelles,  and  the  Amarante  islands. 

Socotra,  a  hu^  island,  east  of  Cape  Jerdaffun,  with  an 
Arab  and  Negro  populatioi^  has  been  known  from  early 
times;  it  belongs  to  the  Imaum  of  Muscat  This  island 
vras  long  celebrated  as  producing  the  finest  aloeticdrng ;  it 
is  found  still  to  produce  a  fine  kind  of  aloe^  though  much 
of  what  passed  as  Socotiine  aloes  really  came  from  India, 
Qums,  tobacco,  and  dates  are  also  exported.         (k.  j.) 


Note, — ^The  above  article  was  completed  before  it  i^ 
known  with  certainty  that  the  saddest  event  in  the  history 
of  African  exploration  had  occurred.  Dr  Livingstone,  to 
whom  the  article  justly  assigns  ''  the  first  place  among 
African  discoverers,"  died  of  dysentery  near  Lake  Bang- 
weola  on  the  4th  of  May  1873.  The  story  of  his  latest 
discoveries,  and  of  the  rare  devotion  with  which  his  native 
attendants  carried  his  remains  with  them  during  an  eight 
months'  march  to  the  coast,  belongs  to  a  biographical 
notice.  It  is  more  fitting  in  this  place  to  note,  as  some 
consolation  for  an  almost  irreparable  loss,  that  living- 
stotae's  death  seems  to  have  given  a  powerful  stimulus  to 
the  prosecution  of  the  task  he'  had  so  nesriy  completed. 
The  expedition  of  Lieutenant  Cameron,  above  referred  to, 
is  being  carried  out  with  a  vigour  and  intelli^oe  that 
give  ample  promise  of  a  further  limitation  of  the  region  of 
the  unknown,  if  not  of  the  complete  solution  of  mL  oui- 
standingproblems.  In  the  springof  1 874  he  had  oommenoed 
a  thorough  exploration  of  Lake  Tanganyika,  which,  from 
his  professional  experience  as  a  hydrographical  surveyor,  is 
expected  to  lead  to  very  valuable  results.  And  the  oomptote 
success  of  Stanley's  first  memorable  mission  in  'search  of 
Livingstone  warrants  confident  hopes  in  regard  to  a  seeond 
expedition,  also  admirably  organised  and  equipped,  which 
has  started  under  his  directi^Ot 
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AFRICAKUS»  JVTJUB,  called  alao  Sextus  by  Suldas, 
ft  CSuistkii  historian  of  the  3d  oentnry,  born,  according 
to  some,  in  Africa,  and,  according  to  oUien,  in  Palestine, 
of  African  parents.  Little  is  knoim  of  his  personal  his- 
tory, except  that  he  lired  at  Emmans,  and  that  he  went 
cm  an  embassy  to  the  emperor  Heliogabalns  to  ask  the 
restoration  of  that  town,  which  had  fallen  into  niins.  His 
mission  sncoeeded,  and  Emmans  was  henceforward  known 
as  Nioopolis.  It  is  by  no  means  certain  that  he  was  a 
bishop  or  eren  a  priest^  though  the  ktter  is  probable.  He 
wrote  a  history  of  the  world  (UnrafitfiXlav  Zporokoyucdy) 
from  the  creation  to  the  year  221  A.D.,  a  period,  according 
to  his  oompntation,  of  0723  yeam  He  calcnlated  the 
period  between  the  creation  and  the  birth  of  Christ  as  5499 
years,  and  antedated  the  ktter  erent  by  three  years.  This 
method  of  reckoning  became  known  as  the  Alexandrian 
era,  and  was  adopted  by  almost  all  the  eastern  churches. 
Hie  history  is  no  longer  extant,  but  copious  extracts  from 
it  arc  to  be  found  in  the  Chronioon  of  Eusebius,  besides 
fragments  in  Syncellus,  Cedrenus,  and  the  PaachdU  Chroni- 
com,  Eusebius  has  alao  giyen  some  extracts  from  his  letter 
to  Aristides,  reconciling  the  apparent  discrepancy  "between 
St  ICatthew  and  St  "Laka  in  the  genealogy  of  Christ  by  a 
reference  to  the  Jewish  law,  which  compelled  a  man  to 
many  the  widow  of  his  deceased  brother,  if  the  latter 
died  without  issuei  His  letter  to  Orlgen,  impugning  the 
suihority  of  the  apocryphal  book  ol  Susanna,  and  Origan's 
answer,  are  both  extant,  the  former  haTing  been  printed 
at  Basle,  1674.  The  ascription  to  Airicanus  of  a  work 
entitled  Korro^  treating  of  agriculture,  natural  history, 
militaiy  science,  &c.,  has  been  disputed  on  account  of  the 
inooDsistenGy  between  it  and  the  author's  other  writings. 
Keander  suggests  that  it  was  probably  written  by  Afri- 
eanns  before  he  had  devoted  himself  to  religious  subjects. 

AFZELIIJS,  Adax,  an  eminent  Swedish  naturalist, 
bom  at  Larf,  West  Gothland,  in  1700.  Having  studied 
at  Upeala  under  Limusus,  he  became  teacher  of  oriental 
literature  in  that  universi^  in  1777,  ^d  demonstrator  of 
botany  in  1786.  For  two  years  (1792-94)  he  resided  on 
the  west  ooast  of  Africa  as  botanist  to  the  Sierra  Leone 
Company.  After  acting  for  some  time  as  secretary  to  the 
Swedish  embassy  in  London,  he  returned  home,  became 
again  s  teacher  in  the  university  of  Upsala,  and  was  ap- 
pointed profesaor  of  materia  medica  in  1812.  He  edited 
the  Autobiography  of  Liiuueus  (Upsala,  1823),  a  German 
translation  of  which  appeared  at  Berlin  in  1826.  His 
literary  work  included  cdso  a  large  number  of  botanical 
papers  contributed  to  the  linnsean  Society  of  London  and 
the  Royal  Academy  of  Stockholm,  as  well  as  treatises  on 
certain  plants  of  Guinea  and  Sweden.  He  died  at  Upsala 
in  1836,  having  bequeathed  his  botanical  collection  to  the 
univeraity.  Several  species  of  plants,  known  as  JJulia, 
are  nam^d  after  this  distinguished  botamst 

AFZELIUS,  AswiD  August,  the  Swedish  historian, 
poet^  and  comparative  mythologist^  was  bom  at  fJelUker 
in  1780.  For  a  while  he  was  a  schoolmaster  in  Stock- 
holm, bat  afterwards  entered  the  church,  and  became 
pariah  priest  of  Enkdping,  where  he  worked  for  just  half-a- 
century,  till  his  death  in  1871.  His  poetical  career  began 
in  1811  and  closed  in  1848,  when  he  wrote  his  FartweU  to 
tAe  Stpediak  Harp,  One  great  work  of  his  life  was  to  col- 
lect and  publish,  in  conjunction  with  the  eminent  Geger, 
three  volumes  of  Swedish  Folk-songs;  but  he  will  be  best 
rem«mbered  by  his  History  of  the  /Swedish  PsopU,  which 
has  won  him  a  European  reputation.  He  did  not  Uve  to 
bring  this  history  lower  down  than  1709.         (■.  w.  Ck) 

AGA,  or  AasA,  a  word,  said  to  be  of  Tatar  origin, 
aagnifjring  a  dignitary  or  lord.  Among  the  Turks  it  is  i^ 
pUed  to  the  chief  of  the  jamsaaries,  to  the  commanders  of 
the  artflkfy,  cavaliy,  and  infantry,  and  to  the  eunuchs  In 


charge  of  the  seraglia  It  is  also  employed  generally  as  a 
term  of  respect  in  addressing  wealthy  men  of  leisure,  land- 
owners, &0.  The  word  is  found  with  a  somewhat  similar 
usage  in  Tartary,  Persia,  and  Algiers. 

AGADES,  the  capital  of  the  kingdom  of  Air,  or  Asben, 
in  Central  Africa,  situated  in  ir  2'  N.  Ut,  8**  6'  E.  kmg. 
The  town  is  built  on  the  edge  of  a  plateau,  2500  feet  above 
the  level  of  the  sea,  and  ]b  supposed  to  have  been  founded 
by  the  Berbers  to  serve  as  a  secure  magarine  for  their  ex- 
tensive trade  with  the  Songhay  empire.  The  language  of 
the  people  is  a  dialect  <S  Songhay.'  Li  former  times 
Agades  was  a  place  of  great  traffic,  and  had  a  population 
of  about  50,000.  Its  importance  may  be  estimated  by  the 
fact'  that  the  king  of  Agades  paid  a  tribute  of  150,000 
ducats  to  the  king  of  Songhay.  Since  the  beginning  of 
the  16th  century  the  prosperity  of  the  place  has  gradually 
declined.  Extensive  quarters  of  the  town,  which  has  a 
drouit  of  8^  miles,  are  deserted  and  ruinous.  The  occu- 
pied houses  number  only  600  or  700,  and  the  population 
does  not  exceed  7000L  The  houses,  which  are  built  of 
day,  are  low  and  flat-roofed ;  and  the  only  building  of  im- 
portance ii  the  chief  mosque,  which  is  surmounted  by  a 
tower  95  feet  high.  There  is  little  traffic  in  the  markets; 
no  money  is  used,  and  the  usual  medium  of  exchange  is 
millet  The  chief  trade  ii  in  grain.  Agades  derives  its 
main  importance  from  its  situation  on  the  direct  route 
from  the  countries  to  the  north-east  to  Sokoto  and  other 
important  towns  in  the  Hansa  states.  The  great  salt 
caravans  pass  through  it,  as  well  as  pilgrims  on  their  way 
to  Mecca.  From  its  healthy  climate  and  advantageous  posi- 
tion, the  place  might  prove  to  be  a  good  station  for  a  Euro- 
pean agent     (See  Berth's  Travels  in  CmUral  AfricOy  vol  i) 

AGAMEMNON.  The  stem  obligations  of  a  king  and 
the  mijesty  of  his  office,  as  compared  with  his  humane 
desires  and  occasional  frailty,  give  the  keynote  to  the 
diaraoter  of  Agamenmon.  But  the  kingly  office,  like  the 
sceptre  which  was  the  sjrmbol  of  it,  had  come  to  him 
from  Pdops  {Jliad^  ii  100)  through  the  stained  hands 
of  Atreus  and  Thyestes,  and  had  brought  with  it  a  certain 
fatality,  by  which  his  misf ortunes,  and  especially  the  cataa- 
trophe  at  the  doee  of  lus  life,  were  explained.  As  his  title 
of  Atrides  implies,  Agamemnon  was  a  son  of  Atreus,  his 
mother  being  ASropei  In  a  later  account  he  ii  a  son  of 
PlelBthenes.  But,  apart  from  this  difference,  it  is  agreed 
that  he  succeeded  to  the  sovereignty  of  Atreus  over  Argolis^ 
Corinth,  Achaia,  and  many  islands,  his  seat  being  at  My  cents, 
not,  as  .^Jschylus  for  political  reasons  asserts,  at  Argos.  The 
sncceesion  had  been  usurped  by  Thyestes  and  Jilgisthust 
During  the  usurpation  Agamemnon  and  lus  brother  Mene- 
laus  visited  Tyndareus,  &e  king  of  Sparta,  and  obtained 
in  marriage  his  two  daughters — the  former  Clytaunnestrs, 
the  Utter  Helena:  with  his  hdp  Agamemnon  was  re- 
instated in  his  rights.  Menelaus  succeeded  Tyndareus. 
The  diildren  bom  by  ClytaBinnestra  were  Chrysothemig, 
Iphigenia,  Electra,  and  one  son,  Orestes.  Elsewhere  are 
mentioned  also  Iphianassa  and  Laodice;  but  the  latter  was 
the  original  nan^e  of  Electra,  it  appears,  and  it  has  been 
suggested  thst  Iphianassa  stood  in  the  same  relation  to 
Iphigenia.  Agamemnon  was  then  the  most  powerful  prince 
in  Greece;  and  to  him  of  righl^  as  well  as  naturaHy,  hia 
brother  Menelaus  turned  for  aid  to  oompd  the  Trojans 
to  give  up  hii  wife  Helena,  whom  Paris  had  carried  ofll 
The  various  princes  of  Greece  having  been  brought  to 
unite  in  an  expedition  for  this  ^rarpose,  Agamemnon  was 
chosen  leader,  he  himself  furmshing  100  ships  and  lending 
also  60  mor«  to  the  Arcadians.  It  was  not  perhaps  his  fault 
that  the  Greeks  landed  by  mistske  on  the  coast  of  Mysia, 
from  which,  after  plundering  it,  they  took  ship  and  were 
scattered  in  a  storm;  but  it  was  owing  to  him  (and  tlus  is 
the  beginning  of  his  ill-fate)  that  after  again  assembling  in 
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kvHis,  whence  they  had  set  ont,  the  fleet  was  stonn-bound. 
He  had  sLain  a  deer  sacred  to  Artemis,  and  boasted  himself 
a  better  hunter  than  the  goddess.  This,  as  Calchas  the 
seer  read  the  divine  will,  could  only  be  atoned  fur  bj  his 
offering  up  his  daughter  Iphigenia  in  sacrifice.  Compelled 
by  his  duty  to  the  expedition,  he  allowed  her  to  -be  sent 
for,  the  pretext  given  to  dytsmnestra  being  that  she  was 
to  be  married  to  Achilles.  But  when  the  moment  of  sacri- 
fice came,  the  goddess  substituted  a  stag,  carried  her  off  to 
the  Tauri,  and  made  her  immortal  The  fleet  now  sailed; 
and  except  the  quarrel  between  him  and  Achilles  at  Tenedus 
or  Lemnus,  there  was  no  incident  in  which  Agamemnon 
figured  particularly,  until,  in  one  of  the  raids  on  the  towns 
round  Troy,  Briseto  and  Chiysels  were  brought  captives, 
and  assigned,  the  former  to  Achilles,  the  latter  to  Aga- 
memnon,— who,  having  to  yield  up  his  captive  to  appease 
Apollo,  claimed  and  took  the  other.  Upon  this  Achilles 
withdrew  from  the  war,  and  Agamemnon  endeavoured  at 
firsl  to  maintain  it  without  him.  In  the  face  of  disaster 
he  repented,  and  offered  reparation — sending  costly  presents 
by  the  hands  of  Phoenix,  Ajaz,  and  Ulysses.  His  offer 
rejected,  he  took  the  field  himself,  and  did  marvels  of 
bravery,  but  was  wounded  and  defeated.  When  Troy  was 
finally  taken  and  the  captives  distributed,  he  obtained 
Cassandra,  and  with  her  returned  home;  but  before  sailing 
the  shade  of  Achilles  appeared  to  him,  foretold  what  would 
happen,  and  sought  to  restrain  him.  In  his  absence 
dytaminestra  had  yielded  to  the  temptations  of  iEgisthus, 
and,  to  cover  her  shame,  planned  with  him  the  death  of 
her  husband.  The  approach  of  Agamemnon  being  an- 
nounced by  a  spy,  a  feast  and  an  ^ected  welcome  were 
prepared  for  him  and  his  followers  At  the  feast  they 
were  fallen  upon  by  hired  murderers,  assisted  by  iEgiethus 
aud  Clytasmnestra,  the  latter  herself  slaying  Cassandra 
{Odysiey,  iv.  512-537;  xi  385-461).  According  to 
iEschylus,  Agamemnon  was  slain  in  his  bath,  his  wife  first 
throwing  a  piece  of  cloth  x)ver  him  to  prevent  resistance. 
For  lus  death  Tengeance  was  taken  by  his  son  Orestes. 
In  the  legends  of  the  Peloponnesus,  Agamemnon  was  re- 
garded as  the  highest  tjrpe  of  a  powerful  monarch,  and  in 
Sparta  he  was  worshipped  under  the  title  of  Zeus  Agamem- 
non. His  tomb  was  pointed  out  among  the  ruins  of 
Mycen»  (Pausanias  iL  16.  5).  (a.  8.  M.) 

AGAPE,  plur.  Aoafa,  the  loTo-feast^  or  feast  of  charity, 
which  among  the  primitive  Christians  usually  accompanied 
the  Eucharist  The  word  {iydinfi  love)  is  first  employed 
in  this  sense  in  the  Epistle  of  Jude,  verse  12.  The  sug- 
gestion of  a  connection  between  Christian  love-feasts  and 
the  ^i^M  and  fratpuu  of  Greece  and  Rome  is  both  im- 
probable and  unnecessary.  The  feelings  of  love  and 
brotherhood  fostered  by  the  new  faith,  strengthened  as 
these  must  haTe  been  by  the  complete  isolation  of  the 
little  Christian  conmiunity,  are  quite  sufiicient  to  account 
for  the  existence  of  the  Agapo,  without  referring  them  to 
other  more  or  less  similar  institutions.  According  to 
Chrysostom,  the  Agape  was  a  common  feast,  symbolising 
the  community  of  goods  when  it  no  lonlger  really  existed, 
to  which  the  rich  brought  provisions,  and  the  poor,  who 
brought  nothing,  were  invited.  At  first  it  was  observed 
probably  every  evening  in  immediate  connection  with  the 
celebration  of  the  Lord's  Supper,  though  whether  before 
or  after  is  a  point  that  has  been  much  disputed.  It  closed 
with  the  holy  kiss  {<f>tXyffjLa  Syixwy  itUkruui  avamTs).  The 
Corinthian  church  was  the  first  to  pervert  tne  Agape  by 
destroying  the  community  between  rich  and  poor  (1  Cor. 
xi  21).  Partly  perhaps  on  account  of  such  irregularities 
extending,  and  partly  to  escape  the  notice  of  persecutors, 
it  became  usual  about  the  middle  of  the  2d  century  to 
separate  the  Lord's  Supper  from  the  Agape  by  celebrating 
the  former  at  the  dose  of  morning  scrvioo  on  Scnday, 


and  the  latter  by  itself  after  a  considerable  interval 
Abuses  becoming  more  frequent,  love-feasts  were  gradually 
put  under  greater  restrictions.  The  rich  began  habitually 
to  absent  themselves  from  the  Agapse,  which  came  thus  to 
be  regarded  as  a  provision  for  the  poor  alone;  and  the 
Council  of  Gangra  (360),  to  correct  the  abuse,  pronounced 
an  anathema  upon  any  who  should  despise  the  Agapos.  A 
number  of  synods  and  councils  in  succession  condemned 
the  holding  of  these  feasts  in  churches,  as  well  as  the  par- 
ticipation of  the  clergy  in  .them,  and  at  length  the  observ- 
ance altogether  died  out  In  modem  times  it  haa  been 
revived  in  one  form  or  other  by  the  Moravian  Brethren, 
the  Wesleyan  MethodiBts,  and,  in  Scotland,  by  the  followers 
of  Robert  Sandeman. 

AGAPETUS,  deacon  of  the  St  Sophia  Church  at  Con- 
stantinople, presented  to  the  Emperor  Justinian  a  work 
entitled  Charta  Regia,  composed  in  527,  which  con- 
tained advice  on  the  duties  of  a  Christian  prince.  It  is 
highly  valued,  and  has  been  several  times  reprinted.  The 
best  edition  is  that  contained  in  Bandauri's  Imperium 
Orientale  (Paris,  1711).  There  is  an  English  translation 
by  Thomas  Paynell  (1550);  and  a  French  translation, 
executed  from  a  Latin  version  by  Louis  XIIL,  with  the 
assistance  of  his  tutor,  David  Rivault 

AGARDE,  Abthub,  a  learned  English  antiquary,  bora 
at  Foston,  in  Derbyshire,  about  1540.  He  was  trained  a 
lawyer;  but  entering  the  exchequer  as  a  derk,  he  became 
deputy-chamberlain  in  1570.  This  office,  which  he  held 
for  forty-five  years,  gare  him  unrivalled  opportunities  for 
carrying  on  hu  favourite  study.  Along  with  his  intimate 
friends,  Sir  Robert  Cotton  and  Camden,  he  was  one  of  the 
original  members  of  the  Society  of  ArUiqttariet,  He  made 
a  special  study  of  the  Domesday  Book,  and  prepared  an 
explanation  of  its  more  obscure  terms,  which  is  of  little 
worth.  Hearne,  in  lus  Collection  of-Curiout  Dieeomrtee 
toritten  by  Eminewt  Antiquaries  (Oxford,  1720),  includes 
six  by  Agarde  on  such  subjects  as  the  origin  of  parliament, 
the  antiquity  of  s]^ires,  the  authority  and  privileges  of 
heralds,  ^c.  Agarde  died  in  1615,  and  was  buried  in  the 
cloister  of  Westminster  Abbey.  He  bequeathed  to  the 
exchequer  all  his  papers  relating  to  that  courts  and  to  his 
friend  Sir  Robert  Cotton  his  other  manuscripts,  amounting 
to  twenty  volumes. 

AGASIAS,  son  of  Dositheus,  a  famous  sculptor  of 
Ephesus,  who  is  supposed  to  have  lived  about  the  4th 
century.  His  celebrated  work,  known  erroneously  as  the 
Borghese  Gladiator^  was  dlBCovered  at  the  commencement 
of  the  13th  century  in  the  ruins  of  an  imperial  palace  at 
Antium,  where  the  Apollo  Belvidere  was  also  found.  It 
iBpresents  a  figure  in  action,  with  the  head  uplifted  as  if 
to  meet  the  attack  of  a  horseman.  According  to  WinckcV 
mann,  the  representation  of  the  figure  is  intensely  real, 
without  a  touch  of  imagination.  T^e  statue  forms  part  of 
the  Louvre  collection. 

AGASSIZ,  Louis  John  Ritdolph,  was  the  son  of  a 
Swiss  Protestant  clergyman.  His  father  was  the  pastor  Of 
the  parish  of  Metiers,  a  small  town  situated  near  the  north- 
eastern angle  of  the  Little  Murtensee,  and  not  far  from  the 
eastern  extremity  of  the  Lake  of  NeuchateL  Agassis  was 
bom  at  this  retired  p^ce  on  May  28, 1807.  Educated  first 
at  home,  then  spending  four  years  at  the  gymnasium  of 
Bienne,  he  completed  his  elementary  studies  at  the  academy 
of  Lausanna  Whilst  at  this  latter  place  he  already  be- 
came conspicuous  amongst  his  fellow-students,  not  only  for 
his  love  of  the  natural  sciences,  but  for  the  manifest  talent 
he  displayed  in  pursuing  them.  The  dose  alliance  between 
these  subjects  and  the  science  of  medicine  led  him  to  adopt 
the  latter  as  lus  profession,  for  which  he  studied  sucoessivel/ 
at  the  universities  of  Zurich,  Heidelbesg,  and  Mnnich;  at 
the  same  time  availing  himself  of  the  Mlvanta^es  affoidnd 
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lijtii60e  Qidvadtiet  toeztendiag  Ilk  knowledge  of  aaii^ 
historj.etpecialljof  botany.  Haviqg  oompletad  14^  academi- 
cal coone,  he  took  hiadegzee  of  doctor  of  medicme  atMimich. 

Up  to  tiiia  time  ke  had  no  particniar  inclination  for  the 
Btndy  of  ichthyology,  vhich  soon  afterwarda  became  the 
gnat  oceapation  of  his  life.  Agaadz  always  declared  that 
be  was  led  into  ichthyological  pursuits  through  the  follow- 
ing drcnmstanoes : — In  1819-30,  8pix  and  Martins  were 
engaged  in  their  celebrated  Bra^lian  tour,  and  on  their 
return  to  Enrope,  amongst  other  collections  of  natural 
objects,  they  brought  home  an  important  one  of  the  fresh- 
water fishes  of  Brazil,  and  especially  of  the  Amason  river. 
Unfortunately  Spiz  did  not  live  Ions  enough  to  work  out 
the  histoiy  of  these  fishes ;  hence  it  became  necessary  that 
aome  other  naturalist  should  undertake  the  task  of  describ- 
ing them.  It  is  no  insignificant  proof  of  the  reputation 
which  Agassis  had  already  won,  that,  though  litUe  more 
than  a  youth  just  liberated  from  his  academic  studies,  he 
was  selected  for  this  purpoLei  His  attention  being  ikoB 
directed  to  the  special  subject  of  ichthyology,  he  at  once 
threw  himself  into  the  work  with  that  earnestness  of  spirit 
which  characterised  him  to  the  end  of  his  busy  life.  Tlius, 
in  1828  we  find  him,  after  describing  a  new  species  of 
Oynocephalns,  publishing  a  description  of  a  new  cyprinoid 
fish.  Thia  was  followed  by  a  yet  more  elaborate  research 
into  the  history  of  the  cyprinoid  and  other  fishes  found  in 
the  lake  of  KeuchateL  Rapidly  enlarging  his  plans,  the 
publication  of  the  last-named  work  was  succeeded  by  the 
issue,  in  1830,  of  a  prospectus  of  a  Hitiory  of  the  Fresh- 
%aaiet  Fuku  of  Central  Burope.  It  wss  oidy  in  1839, 
however,  that  the  first  part  of  this  important  publication 
appeared.  The  task  of  describing  and  figuring  the  Brazilian 
fishes  of  Spiz  and  Martins  was  completed  and  the  work 
published  in  1829. 

Acquiring  fresh  confidence  through  these  labours,  he 
now  contemplated  a  yet  greater  task.  Having  become  a  pro- 
fessed ichthyologist,  it  was  impossible  that  the  fossil  fishes 
with  which  the  strati^ed  rocks  of  his  native  mountains 
abound  should  fail  to  attract  his  attention.  The  rich 
stores  fumiahed  by  the  sbtes  of  Qlarus  and  the  limestones 
of  Monte  Bolca  were  already  well  known ;  but  very  little  had 
been  aooomplished  in  the  way  of  the  scientific  study  of  them. 
Agaiwiz  at  once  threw  himself  into  this  new  field  of  labour 
with  hia  wonted  enthusiasm,  and  began  the  publication  of 
the  work  which,  more  than  any  other,  made  him  known  to 
foreign  naturalists,  and  laid  the  foundation  of  his  world- 
wide fame.  Five  volumea  of  hia  ReekerchM  tur  let  Poiuona 
Foaeiiet  appeared  at  intervala  between  the  yeara  1833  and 
1844.  They  were  magnificently  illustrated,  chiefiy  through 
the  labours  of  Dinkdf,  an  artist  of  remarkable  power  in 
delineating  natural  objects. 

AgasHis  soon  found  that  his  paleontological  labours 
tendered  a  new  basis  of  ichthyological  dasttfication  ab- 
solutely necessary.  The  fossils  rarely  exhibited  any  traces 
d  the  soft  tissues  of  fishes.  They  chiefly  consisted  of  the 
teeth,  scales,  and  fins,  even  the  bones  being  perfectly 
preserved  in  but  oomparatively  few  instances.  Hence 
the  classi^tions  of  Cuvier  and  other  naturalista  were  of 
little  uae  to  him  in  determining  the  mutual  relatione  of 
the  fossil  forms.  He  therefore  ad<^)ted  his  well-known 
classification,  which  divided  fishes  into  four  groups— via, 
Ganoids,  Placoids,  Cycloids,  and  Gtenoida  The  first  of 
these  groups  was  chiefly  r^resented  amongst  living  fishes 
\j  the  Lepidosteus  or  bony  pike  of  the  great  American 
rivers;  by  the  Polypterus  or  Bischir  of  the  Nile;  and  by 
the  storgeon.  llie  last  fish  has  a  wide  geographical 
laoge;  but  the  other  two,  which  best  diaplay  the  chancten 
on  which  Agaaais  based  hia  Ganoid  dass,  are  limited  to  the 
Irash-water  rivers  of  local  geographical  areas.  But  in  the 
Fklaaosoic  and  Mesotoio  ages  it  wss  strikingly  otherwise. 


The  Ganoids  were  the  moat  remaikabie  as  wtiU  as  the  most 
widely  diffused  of  primeval  fishes;  we  find  them  ei^ually 
in  the  fresh-water  deposits  of  the  weald,  in  the  marine 
deposits  of  the  oolites,  the  chalk,  and  the  magnesian  lime- 
stone^ and  in  the  more  mixed  and  dubious  deposits  of  the 
coal  measnree.  Agassis,  therefore,  was  fully  justified  in 
attaching  very  great  importance  to  this  hitherto  unrecog- 
niaed  dass.  Indeed,  Uter  ichthyologists— s.^.,  J.  Mfiller 
and  Professor  Owen — ^have  found  it  necessary  to  retain  the 
class  in  their  recent  classifications,  though  in  a  modified 
form.  The  remaining  portions  of  Agassi^  system  have 
not  been  adopted  by  them ;  but  though  they  do  not  accept 
the  terms  Placoida,  Cydoida,  and  Ctenoida  aa  repreaenting 
dassee,  all  soologists  employ  them  as  new  and  convenient 
adjectives,  of  the  utmost  value  to  students  of  systematae 
ichthyology.  One  reason  for  the  rejection  of  Agassis' 
system  by  modem  ichthyologists  is  the  obvious  one  that 
he  draws  the  characteristics  of  his  classes  from  a  single 
organ — the  skin— and  that  not  the  most  important  At 
the  same  time,  it  must  be  admitted  that  the  Placoids,  like 
the  Ganoids,  iJso  constituted  a  natural  group  dosdy  corre- 
sponding with  the  Pieces  eartilaginei  of  Cuvier  and  others. 
The  distinction  between  Cydoids  and  Ctenoida  was  a  much 
more  trivial  one,  and  needlesdy  separated  dosdy-allied 
forms.  It  \b  only  thoae  who  are  familiar  with*  the 
magnitude  and  difficultiea  of  the  taak  thua  undertaken 
that  can  appreciate  the  daring  courage  of  the  youth  who 
grappled  with  it  Under  twenty-five  yeara  of  age,  and, 
as  already  observed,  with  limited  finandal  reeources,  he 
neverthdess  seems  to  have  known  no  fear.  He  soon 
announced  to  geologists  several  important  generalisations, 
the  correctness  of  which  has  been  confirmed  by  all  sub- 
sequent research.  In  particular,  he  pointed  out  that  no 
examples  of  Cycloids  and  Ctenoida,  comprehending  the  bulk 
of  the  fidies  now  aeen  in  our  marketa,  were  to  be  found  in 
rocks  of  older  date  than  the  cretaceous  age. 

As  the  work  proceeded  it  became  obvious  that  it  would 
over-tax  the  resources  of  the  intrepid  young  soologist,  un- 
less some  additional  assistance  could  be  afforded  to  him. 
The  British  Assodation  for  the  Advancement  of  Sdence 
wisdy  came  to  his  aid,  and  the  late  Earl  of  Ellesmere— 
better  known  in  his  youth  as  Lord  Frauds  Egerton — ^gave 
him  yet  more  effident  hdp.  The  original  drawings  made 
for  the  work,  chiefiy  by  Dinkel,  amounted  to  1290  in 
number.  These  were  purchased  by  the  earl;  but,  with 
princdy  liberality,  he  left  all  that  were  necessary  for  the 
further  prosecution  of  his  labours  in  the  hands  of  Agassis. 

It  was  whilst  he  was  thus  engaged  that  Agassis  paid  his 
first  visit  to  England,  for  the  purpose  of  studying  the  rich 
stores  of  fossil  fishes  with  which  this  country  abounds. 
He  was  then  in  his  youthful  prime-— «  modd  of  manly 
vigour  and  sdentific  enthusiasm;  but  amongst  hia  many 
qiulitiea  none  were  more  remarkable  than  Uie  quickness 
with  which  he  detected  the  peculiarities  of  any  new  fossil, 
and  the  retentiveneas  of  his  memory,  which  enabled  him 
to  make  ready  use  of  his  newly4Miquired  knowledge.  The 
consdousness  that  he  possessed  these  powers  led  him  occa- 
nonally — ^though,  it  must  be  allowed,  but  rardy — ^to  trust 
unduly  to  them,  «and  made  him  sometimes  hasty  and  off- 
hand in  his  conclusions. 

But  fossil  ichthyology,  though  a  very  large  subject,  was 
insuffident  to  occupy  his  energetic  mind.  In  1837  we 
find  him  issuing  the  " Prodrome"  of  a  monograph  on  the 
recent  and  fossil  Echinodermata,  the  first  fut  of  which 
appeared  in  1838 ;  and  in  1839-40  he  published,  in  addi- 
tion, two  quarto  volumes  on  the  fossil  Echinoderms  of 
Switserland.  Thia  dividon  of  the  invertebrate  animala 
waa  evidently  a  favourite  one  with  him,  since  we  find 
it  the  subject  of  numerous  memoirs  which  appeared  from 
time  to  time  during  his  later  Ufa 
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It  was  by  these  great  nndertakiiigs  that  he  chiefly  mm 
his  distmguiahed  position  as  one  of  the  greatest  leaders  in 
scientific  research;  but  his  observant  faculties  were  by  no 
means  concentrated  upon  them  exclusively.  His  iutelleo- 
tnal  terUaeida  expanded  in  eveiy  direction.  The  histoiy  of 
the  Belemnites,  the  muscular  system  of  recent  and  fossil 
sheUs,  the  principles  of  classification  of  the  animal  king- 
dom, the  embryology  of  the  salmon,  and  critical  studies 
of  special  genera  of  fossil  Mollusca^-all  engaged  his 
attention.  During  his  travels  in  England  in  1834  he  was 
ever  on  the  alert  for  new  specimens  for  the  museum  at 
KeuchateL  One  characteristic  incident  of  this  kind  may  be 
referred  to  here.  A  fine  porpoise  had  been  caught  by  the 
Scarborough  fishermen.  Agassis  was  weary  with  travel, 
and  had  but  a  few  hours  to  remain  in  the  town,  but  the 
chance  could  not  be  allowed  to  escape ;  the  creature  was 
purchased,  and  midnight  saw  Agaasiz.  and  the  writer  of 
this  sketch  working  by  the  dim  light  of  two  tallow  candles 
dissecting  the  animal,  and  shipping  off  its  half-cleaned 
bones  to  Neuchatel,  before  he  ventured  to  take  the  much- 
needed  rest 

Subsequently  to  his  first  visit  to  England  the  labours 
of  Hugh  Miller,  Dr  Malcolmson,  and  other  geologista 
brought  to  light  the  marvellous  ichthyal  fauna  of  the 
Devonian  beds  of  the  north-east  of  Scotland.  Murchison 
and  Sedgwick  had  some  time  previously  directed  attention 
to  the  existence  of  fishes  of  this  geological  age,  especially 
amongst  the  bituminous  shales  of  Caithness;  but  the  more 
recent  discoveries  were  of  far  greater  interest  than  the 
earlier  ones,  because  of  the  strange  forms  of  the  Pterich- 
thys,  the  Coccosteus,  and  other  species  then  made  known 
to  geojogists  for  the  first  time.  The  supposition  of  Hugh 
Miller,  that  some  of  these  fishes  had  vertical  instead  of 
horizontal  mouths,  suggestive  of  a  transition  from  the 
crustacean  to  the  ichthyal  type,  added  fresh  interest  to 
the  subject  in  the  eyes  of  a  philosophic  inquirer  like 
Agassis.  These  fossils  were  reported  upon  by  him  more 
than  once,  and  were  finally  mad&_the  subjects  of  a  special 
monograph,  which  was  publishedin  1844.  Miller's  inter- 
pretation of  the  structure  of  the  mouth ,  Agagssiz  soon 
demonstrated  to  be  erroneous. 

The  year  1840  witnessed  the  inauguration  of  a  new 
movement,  which  has  proved  to  be  of  the  utmost  import- 
ance to  geological  scienceu  Previously  to  this  date  De 
Sauasure,  Yenetz,  Charpentier,  and  others  had  made  the 
glaciers  of  the  Alps  the  subjects  of  special  study,  and 
Charpentier  had  even  arrived  at  the  important  conclusion 
that  the  well-known  erratic  blocks  of  alpine  rocks  scattered 
so  abundantly  over  the  slopes  and  summits  of  the  Jura 
mountains,  had  been  conveyed  thither  by  glaciers.  The 
question  having  attracted  the  attention  of  Agassis,  he  at 
once  grappled  with  it  in  his  wontedly  enthusiastic  manner. 
He  not  only  made  successive  journeys  to  the  alpine  glaciers 
in  company  with  Charpentier,  but  he  had  a  rude  hut  con- 
structed upon  one  of  the  Aar  glaciers,  which  for  a  time  he 
made  his  comfortless  home,  in  order  that  he  nught  the 
more  thoroughly  investigate  the  structure  and  movements 
of  the  ice.  These  labours  resulted  in  the  publication  of 
his  magnificent  illustrated  ifolio  entitled  JStude$  tur  le$ 
Olaeien,  In  this  important  work  the  movements  of  the 
glaciers,  their  moraines,  their  influence  in  grooving  and 
rounding  off  the  rocks  over  which  they  travelled,  producing 
the  striations  and  rochei  mouUmnit  with  which  we  are  now 
BO  familiar,  were  treated  with  a  comprehensiveness  which 
threw  into  the  shade  all  the  writings  of  previous  labourers 
in  this  field.  He  not  only  accepted  Chaq>entier's  idea  that 
some  of  the  alpine  ^aders  had  extended  across  the  wide 
plains  and  valleya  dndned  by  the  Aar  and  the  Rhone,  and 
thus  landed  parts  of  their  remains  upon  the  uplands  of  the 
J$ua>  but  he  went  still  further  in  the  same  direction.     He 


eondnded  ihat,  at  a  period  geologically  recent,  Switserland 
had  been  another  Qreenland;  that  instead  of  a  few  glaciers 
stretching  their  restricted  lines  across  the  areas  referred  to, 
one  vast  sheet  of  ice,  originating  in  the  higher  Alps,  had 
extended  over  the  entire  valley  of  north-western  Bwitser- 
Lmd  until  it  reached  the  southern  slopes  of  the  Jura,  which, 
though  they  checked  and  deflected  its  further  extension,  did 
not  prevent  the  ice  from  reaching  in  many  places  the 
summit  of  the  range.  At  a  later  period  we  ^ball  find  him 
holding  a  similar  view  in  the  case  of  the  vast  plains  spread 
out  between  the  Andes  and  the  eastern  coast  of  South 
America.  The  publication  of  this  work  gave  a  fresh  impetus 
to  the  study  of  glacial  phenomena  in  all  parts  of  the  world. 
In  1841  Agassis  spent  many  weeks  in  his  hut  on  the 
Lower  Aar  glacier,  where  he  received  as  his  guest  the  late 
Professor  James  Forbes,  who  was  also  engaged  upon  the 
study  of  glacial  phenomena.  The  latter  pUlosopher,  in 
his  work  on  Nwwiy  and  tti  Glaeiert,  recognised  in  the 
fullest  manner  his  indebtedness  to  Agassis  for  much  new 
light  respecting  the  details  of  glacial  action. 

Thus  familiarised  with  the  phenomena  attendant  on  the 
movements  of  recent  glaciers,  Agassis  was  prepared  for  a 
new  and  most  unexpected  discovery  which  he  made  in 
1846,  in  conjunction  with  the  late  Professor  Buckland. 
These  two  MvanU  visited  the  mountains  of  Scotland 
together,  and  found  in  six  different  localities  dear  evi- 
dence of  some  ancient  glacial  action.  The  discovery  was 
announced  to  the  Geological  Sodety  of  London  in  a  joint 
communication  from  the  two  distinguished  observers. 
Similar  discoveries  were  subsequently  made  by  Buckland, 
Lyell,  Ramsay,  and  others  in  various  parts  of  Scotland, 
Westmoreland,  Cumberland,  and  North  Wales.  The  for- 
mer existence  of  glaciers  in  each  of  these  mountainous 
districts  is  a  fact  that  no  one  now  presumes  to  doubt  any 
more  than  that  these  gladers,  either  directly,  or  indirectly 
in  the  shape  of  icebergs,  have  at  least  contributed  lately  to 
the  accumulation  of  Uiose  wide-spread  deposits  with  which 
geologists  are  familiar  under  the  name  of  drift  and  boulder 
formations. 

But  we  must  now  follow  Agassis  to  a  new  sphere  of 
labour.  In  1838  he  was  appointed  to  the  professorship  of 
natural  history  at  Neuchatel,  with  a  veiy  limited  income. 
In  the  autumn  of  1846  he  crossed  the  Atlantic,  with  the 
two-fold  design  of  investigating  the  natural  history  and 
geology  of  the  United  States,  and  delivering  a  course  of 
lectures  on  zoology  at  the  Lowell  Institute;  and  the 
tempting  advantages,  pecuniazy  and  sdentific,  presented 
to  him  in  the  New  World,  induced  him  to  settle  in  the 
United  States,  where  he  remained  to  the  end  of  his  life. 
He  was  appointed  professor  of'  zoology  and  geology  in  the 
university  of  Cambridge,  U.S.,  in  1 847.  He  left  that  poet 
in  1851  for  a  medical  professorship  of  comparative  anatomy 
at  Charlestown,  but  returned  in  1853  to  Cambridge. 

This  transfer  to  a  new  field,  and  the  association  with 
fresh  objects  of  high  interest  to  him,  gave  his  energies  a 
new  stimulus.  Volume  after  volume  now  proceeded 
from  his  pen :  some  of  his  writings  were  popular,  and  ad- 
dressed to  the  multitude,  but  most  of  them  dealt  with  the 
higher  departments  of  sdentific  research.  His  work  on 
Lake  Superior,  and  his  four  volumes  of  C&nirilmtiomi  to 
the  NaiurtU  HigtoTf  of  the  CTfitM  iS^otei,  were  of  this  latter 
character.  But  whilst  thus  working  earnestly  at  American 
zoology,  he  still  kept  in  view  more  generalised  inqniriee, 
the  fruits  of  which  appeared  in  1854,  with  the  title  of 
ZoologiB  GitUraU  et  Ssquistet  O^ndraUi  de  Zw>logi$  eom^ 
ternxni  la  Slrueturt,  U  DSveioppement,  la  Clase^fleaticm^  ^, 
de  taue  let  Typea  dPAnimaux  m/eande  et  dStruUe,  Befora 
leaving  these  literaiy  labours,  we  must  not  oreriook  the 
valuaUe  service  he  rendered  to  sdenoe  by  the  f ormatuMiy 
for  his  own  use,  of  a  catalogue  of  sdentifio  : 
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AztiaoFdinary  work  for  a  man  whoBo  hands  were  already  ao 
foIL  This  catalogue,  edited  and  materially  enlarged  by 
the  late  Hugh  Strickland,  was  published  by  the  Ray 
Society  under  the  title  of  Bihliographia  ZoologxcB  et  Geo- 
logia.  Nor  must  we  forget  that  he  was  building  up 
another  magnificent  monument  of  Ms  indosby  in  the 
Museum  of  Natural  History,  which  rose  under  his  foster- 
ing care,  at  Cambridge.  But  at  length  the  great  strain 
on  his  physical  powers  Vegan  to  tell  He  tben  sought 
to  restore  his  waning  health  by  a  southern  voyage.  His 
eadj  labours  among  the*  fishes  of  Bnudl  had  often  caused 
him  to  cast  a  longing  glance  towards  that  country;  and  he 
DOW  resolved  to  combine  the  pursuit  of  health  with  the 
gratification  of  his  long-cherished  desires.  In  April  1865 
he  staited  for  Brazil,  along  with  his  admirable  wife  and  an 
excellent  class  of  assistants.  Even  on  shipboard  he  could 
not  bo  idle.  In  his  outward  voyage  he  delivered  a  course 
of  lectures,  open  to  all  his  fellow-passengers,  but  especially 
addressed  to  his  assistants,  and  intended  to  instruct 
them  in  the  nature  and  beaiings  of  the  great  problems 
upon  which  they  might  hope  to  throw  light  during  their 
stay  in  Brazil  An  interesting  account  of  this  journey,  to 
the  success  of  which  the  emperor  of  Brazil  contributed  in 
every  possible  way,  was  published  by  Mrs  Agassis  when 
they  returned  home,  loden  with  the  natural  treasures  of  the 
Brazilian  rivers. 

In  1871  he  made  a  second  excursion,  visiting  the 
BOttthem  shores  of  the  North  American  continent,  both  on 
its  Atlantic  and  its  Pacific  seaboards.  He  hod  for  many 
years  yearned  after  the  establishment  of  some  permanent 
ichool  where  zoological  science  could  be  studied,  not  in 
class-rooms  or  museums  of  dead  specimens,  but  amidst  the 
limg  haunts  of  the  subjects  of  study.  Like  all  truly 
great  teachers,  lie  had  little  faith  in  any  school  but  that  of 
nature.  The  last,  and  possibly  the  most  permanently  in- 
flaential,  of  the  labours  of  his  long  and  successful  life  was 
the  establishment  of  such  an  institution,  which  he  was 
enabled  to  efi'ect  through  the  liberality  of  Mr  John  Anderson, 
a  dtiien  of  New  York.  That  gentleman  not  only  handed 
orer  to  Agassiz  the  island  of  Penikese,  on  the  east  coast, 
but  also  presented  him  with  $50,000  wherewith  per- 
manently to  endow  it  as  a  practical  school  of  natural 
science,  especially  devoted  to  the  study  of  marine  zoology. 
Another  American  friend  gave  him  a  fine  yacht,  of  80  tons 
harden,  to  be  employed  in  marine  dredging  in  the  sur- 
ronndiAg  seas.  Hod  Agassiz  lived  long  enough  to  bring 
all  this  machinery  into  working  order,  it  is  difficult  to  ex- 
aggerate the  practical  advantages  which  American  science 
voold  have  reaped  from  it  when  guided  by  such  experi- 
enced hands.  But  it  was  otheniise  ordained.  The  disease 
vith  which  he  had  struggled  for  some  years  proved  fatal 
on  Dec.  14,  1873. 

A  letter  to  his  old  friend.  Sir  Philip  M.  de  Qrey  Eger- 
ton,  Bart,  written  but  a  few  days  before  his  death,  and 
doubtless  one  of  the  last  that  he  penned,  showed  that  his 
spirit  was  still  as  indomitable  and  his  designs  as  large  as 
ever;  and  one  of  his  latest  expressed  wishes  was  that  he 
might  be  spared  for  four  more  years  in  order  that  the  work 
he  had  contemplated  might  be  completed. 

Our  available  space  loU.  not  allow  us  to  give  a  de- 
tailed sketch  of  the  opinions  of  this  remarkable  man  on 
even  the  more  important  of  the  great  subjects  which  he 
studied  so  long.  From  first  to  last  he  steadily  rejected 
the  doctrine  of  evolution,  and  affirmed  his  belief  in  inde- 
pendent creations.  In  like  manner  he  retained  his  confi- 
dence in  the  former  existence  and  agency  of  vast  continental 
ioe-ehceta,  rather  than  in  the  combined  action  of  more 
limited  g^laders  and  icebergs,  which  nearly  all  modem 
geologists  reoognise  as  the  producers  of  tiie  drifts  and 
boalder-elay&     When  studying  the  superficial  deposits  of 


the  Brazilian  plains  in  18G5,  his  viWd  miagination  covered 
even  that  wide  tropical  area,  as  it  had  covered  Switzerland 
before,  with  one  vast  glacier,  extending  from  the  Andes  to 
the  sea.  His  daring  conceptions  were  only  equalled  by  the 
unwearied  industry  and  genuine  enthusiasm  with  which  he 
worked  them  out;  and  if  in  details  his  labours  were  some- 
what defective,  it  was  only  because  he  had  the  courage  to 
attempt  what  was  too  much  for  any  one  man  to  accom- 
plish, (w.  c  w.) 

AQATE  (from  Achates,  a  river  in  Sicily,  on  the  banks  of 
which  it  is  said  to  have  been  found),  a  name  applied  by 
mineralogbts  to  a  stone  of  the  quartz  family,  gencmlly 
occurring  in  rounded  nodules  or  in  veins  in  trap  rocks. 
The  number  of  agate  balls  in  the  rock  often  give  it  the 
character  of  amygdaloid;  and  when  such  a  rock  is  decom- 
posed by  the  elements,  the  agates  drop  out,  and  are  found 
in  the  beds  of  streams  that  descend  from  it;  or  they  may 
be  obtained  in  quarrying.  Great  quantitiea  are  obtained 
from  Oberstein  and  Idar,  m  Genuany,  where  there  are  large 
manufactories  for  colouring  and  polishing  the  stones;  and 
many  are  brought  from  India  and  Brazil.  Agate  occurs 
in  considerable  quantity  in  Scotland,  whence  the  stone  is 
familiarly  known  to  lapidaries  as  Scotch  pebble;  and  very 
large  masses  of  calcedony,  a  variety  of  it,  are  brought  from 
Iceland,  the  Faroe  Islands,  and  Brazil  Agate  chiefly  con« 
sists  of  calcedony,  with  mixtures  of  common  quartz  and 
occasional  patches  of  jasper  and  opal.  The  colour  markings 
are  often  in  concentric  rings  of  varying  forms  and  inten- 
sity, or  in  straight  parallel  byers  or  bands.  The  colours 
are  chiefly  gray,  white,  yellow,  or  brownish-red.  The  com- 
position of  agate  is  not  uniform;  but  it  usually  contains 
from  70  to  96  per  cent,  of  silica,  with  varying  proportions 
of  alumina,  coloured  by  oxide  of  iron  or  manganese.  The 
principal  varieties  aro — 

1.  Calcedony,  In  this  the  colours  are  in  paiallel  bands. 
The  porosity  of  this  stone,  and  the  presence  of  iron  in  it, 
have  given  rise  to  a  beautiful  artificial  process  for  height- 
ening its  natural  colours,  which  has  been  long  practised  at 
Oberstein,  and  probably  long  known  in  India.  The  stones 
best  suited  for  this  purpose  aie  such  as  when  recently  frac- 
tured imbibe  moisture  most  readily.  The  stones  are  first 
dried  without  heat,  then  immersed  in  a  mixture  of  honey 
and  water,  and  afterwards  placed  in  a  heated  oven,  where 
they  remain  for  two  or  three  weeks,  constantly  coveied  with 
the  liquid.  They  are  then  washed,  dried,  and  put  into  an 
earthenware  vessel  containing  sufficient  sulphuric  acid  to 
cover  them ;  this  vessel  is  closed  and  placed  in  the  oven  for 
a  space  varying  from  one  to  twelve  hours,  according  to  the 
hardness  of  the  stone.  The  agates  are  now  removed,  washed, 
and  thoroughly  dried ;  and  after  being  kept  in  oil  for  ttt  enty* 
four  hours,  are  cleaned,  cut,  and*  polished.  In  the  best 
specimens  the  gray  streaks  are  increased  in  intensity;  some 
exhibit  brown  streaks  approaching  to  black,  while  white 
impenetrable  parts  assume  a  brighter  hue  by  the  contrast. 
This  is  the  process  employed  to  convert  the  veined  calce- 
dony or  agate  into  onj/x,  especially  for  the  production  of 
cameo$  and  intagliot,  in  imitation  ef  the  antique  sculptured 
gems,  of  which  admirable  specimens  are  found  in  the  cabinets 
of  the  curious,  and  especially  in  the  Florentine  Museum.  In 
those  minute  but  exquisite  works  the  ancient  Greeks  espe- 
cially excelled;  and  remarkable  specimens  of  the  art  have 
been  found  in  the  tombs  of  Egypt,  Assyria,  and  Etmria.  In 
such  works  the  figures,  whether  in  relief  or  intaglio,  appear 
of  a  different  colour  from  the  ground. 

2.  Camelian,  or  red  calcedony,  when  found,  is  almost 
always  brownish  or  muddy.  The  following  process  is 
employed  at  Oberstein  to  convert  both  this  sort  and  the 
yellowish;-brown  varieties  into  a  rich  red,  so  as  to  rival 
the  Indian  camelian,  which  probably  also  has  its  colour 
heightened  artificially : — After  beinj;  thoroughly  dried,  tha 
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•ton  ?t  ace  dipped  in  Bolphurie  add,  and  inunediately  exposed 
in  a  covered  earthenware  cmcible  to  a  red  heat :  the  whole 
is  allowed  to  cool  slowly,  and  when  cold  the  stones  are 
remoyed  and  washed. 

3.  Mocha  stoneSf  originally  brought  from  the  East,  are 
clear  grayish  calcedonies,  with  clouds  and  dashes  of  rich 
brown  of  various  shades.  They  probably  owe  .their  colour 
chiefly  to  art 

4.  2£oe8  agaUs  are  such  as  contain  arborisations  or  defy- 
drites  of  oxide  of  iron,  some  of  which  seem  to  be  petrifac- 
tions of  real  vegetable  forms. 

5.  Bloodstone  is  a  dark-green  agate  containing  bright 
red  spots  like  blood-drops. 

6.  Plasma,  a  grass-green  stone,  found  engraved  in  ruins 
at  Rome,  on  the  Schwartzwald,  and  on  Mount  Olympus, 
appears  to  be  calcedony  coloured  by  chlorite. 

7.  Chrysoprase,  found  in  Silesia,  is  an  agate  coloured 
apple-green  by  oxide  of  nickel 

The  agate  con  be  cut  or  sawed  easily,  and  is  used  for 
making  cups,  rings,  seals,  handles  for  knives  and  forks, 
sword-hilts,  rosary  beads,  and  a  great  variety  of  trinkets. 
Many  stones  of  this  kind  are  marked  with  representations 
of  men,  animals,  or  inanimate  natural  objects;  but  there 
can  be  no  question  that  a  very  large  proportion  of  these  are 
to  be  regarded  as  productions  of  art 

AQATHARCHIDES,  a  celebrated  Greek  grammarian 
and  geographer  who  flourished  about  140  years  B.C.,  was 
bom  at  Cnidos.  His  works  are  lost,  except  thoee  passages 
qnoted  by  Diodorus  Siculus  and  other  authors,  in  which 
he  describes  the  gold  mines  of  Upper  Egypt,  and  gives  the 
first  philosophicid  explanation  of  the  inundations  of  the 
Nile,  which  he  scribed  to  the  rains  on  the  mountains  of 
Ethiopia.     (Hudson's  Greek  Oeographers,) 

AGATHARCHUS,  a  Greek  painter,  commemorated  by 
Yitruvius  for  having  first  applied  the  laws  of  perspective  to 
architectural  painting,  which  he  used  successfully  in  prepar- 
ing scenery  for  the  plays  of  ^schylus.  He  flourished  about 
480  years  b.c. 

AGATHIAS,  a  Greek  historian  ind  poet,  bom  at  Mjrrina 
in  Asia  Minor,  about  536  a.i>.  He  was  educated  at  Alex- 
andria, and  in  554  went  to  Constantinople,  where,  after 
studying  Roman  law  for  some'years,  he  practised  as  an  advo- 
cate llie  title  "  Scholasticus,"  generally  given  to  Agathias, 
was  that  by  which  advocates  were  known  in  Constant!- 
nopleu  Of  the  poetry  by  Agathias  but  little  remains;  his 
Daphniaca  (Aa^viflur<i),  a  collection  of  erotic  poems,  being 
entirely  lost,  and  only  the  introduction  to  his  Kv#cAo«,  or 
anthology  from  earlier  and  contemporary  writers,  being 
extant  A  number  of  his  epigrams  may  be  found  in  the 
Anthologia  Cfrcsca,  His  principal  work  is  his  history, 
which  begins,  where  Procopius  ends,  with  the  26th  year  of 
the  reign  of  Justinian  (553),  and  carries  on  the  narrative 
of  events  until  558.  It  is  valuable  as  a  chronicle,  but  the 
style  ii  turgid,  and  great  ignorance  is  shown  of  the  history 
and  geography  of  western  Europe.  It  was  printed  in 
Greek,  with  a  Latin  translation  by  Bonaventura  Yulcanius, 
at  Ley  den  in  1594.  '  The  best  edition  is  that  of  Niebuhr 
(Bonn,  1828).  A  French  translation  is  included  in  the 
second  volume  of  Louis  Cousin's  History  of  Constantinople, 

AQATHO,  an  Athenian  tragic  poet,  the  disciple  of  Ph>- 
dicus  and  Socrates,  celebrated  by  Plato  in  his  Protagoras 
for  his  virtue  and  his  beauty.  A  tragedy  of  his  obtained 
the  prixe  in  the  fourth  year  of  the  90Ui  Olympiad,  and 
he  was  crowned,  in  the  presence  of  upwards  of  30,000 
persons,  when  a  little  over  thirty  years  of  age.  There  are  no 
remains  of  his  works,  except  a  few  quotations  in  Aristotlo, 
Athenseus,  aud  others. 

AOATHOCLES,  a  famous  tyrant  of  Sicily,  was  the 
son  of  a  potter  at  Rhegium.  By  his  singular  vigour  and 
abilities  he  raised  himself  through  various  gradations  of 


rank  till  he  finally  made  himself  tyrant  of  Syraense,  and 
then  of  nearly  all  Sicily.  He  defeated  the  armies  of  tlie 
Carthaginians  several  times,  both  in  Sicily  and  Africa; 
but  at  length  he  met  with  a  reverse,  and  his  soldiert'  pay 
being  in  azreara,  they  mutinied,  forced  him  to  fly  his 
camp,  and  murdered  his  sons.  Recovering  himself,  he 
relieved  Corcyra,  which  was  beoeged  by  Casaander;  burnt 
the  Macedonian  fleet;  and  revenged  the  death  of  his  chil- 
dren by  putting  the  murderers,  with  their  wives  and  fami- 
lies, to  the  sword.  After  ravaging  the  sea-coast  of  Italy 
he  took' the  city  of  Hipponium.  ^e  last  years  of  his  life 
were  greatly  harassed  with  ill-health  and  the  turbulence  of 
his  grandson  Archagathua.  He  died  in  the  seventy-second 
year  of  his  age,  B.O.  290,  after  a  reign  of  twenty-eight 
years. 

AGDE,  a  town  of  France,  in  the  department  of  H^rault, 
on  the  left  bank  of  the  river  of  that  name,  30  miles  SbW. 
of  Montpellier.  It  is  a  place  of  great  antiquity,  and  is  said 
to  have  been  founded,  under  the  name  of  Agatha^  by  the 
Greeks.  In  the  neighbourhood  there  is  an  extinct  volcano, 
and  the  town  is  built  of  black  volcanic  basalt,  which  gives 
it  a  grim  and  forbidding  aspect  It  has  a  fine  old  Gothic 
cathedral,  a  college,  and  a  school  of  navigation.  The 
Canal  du  Jfidi,  or  Languedoc  canal,  uniting  the  Garonne 
with  the  Mediterranean  Sea,  passes  under  the  walls  of  the 
town,  and  the  mouth  of  the  H^rault  forms  a  convenient 
harbour,  which  is  protected  by  a  fort  Thus  advantageously 
situated,  the  place  commands  an  extensive  coasting  trade^ 
more  than  400  vessels  annually  entering  the  port  Soap 
and  verdigris  are  manufactured,  and  the  staple  prodactions 
of  southern  France  are  brgely  exported.  Population, 
9747. 

AGE,  a  term  denoting  generally  any  fixed  period  of 
time,  is  used  more  definitely  in  a  variety  of  senses.  Classi- 
cal mythology  divided  the  whole  history  of  the  earth  into 
a  number  of  periods.  Hesiod,  for  example,  in  his  poem 
Works  and  Days,  describes  minutely  five  successive  ages, 
during  each  of  which  the  earth  was  peopled  by  an  entirely 
distinct  race.  The  first  or  golden  race  lived  in  perfect 
happiness  on  the  fruits  of  the  untilled  earth,  sufi'ered  fran 
no  bodily  infirmity,  passed  away  in  a  gentle  sleep,  and 
became  after  death  guardian  dsmons  of  this  world.  Th» 
second  or  silver  race  was  degenerate,  and  refusing  tc 
worship  the  immortal  gods,  was  buried  by  Jove  in  the 
earth.  The  third  or  brasen  race,  still  more  degraded,  was 
warlike  and  crael,  and  perished  at  last  by  internal  violence. 
The  fourth  or  hsroic  race  was  a  marked  advance  upon  the 
preceding,  its  members  being  the  heroes  or  demi-gods  who 
fought  at  Troy  and  Thebes,  and  who  were  rewarded  after 
death  by  being  permitted  to  reap  thrice  a-year  the  free 
produce  of  the  earth.  The  fifth  or  tn>ii  race,  to  which  the 
poet  supposes  himself  to  belong,  is  the  most  degenerate  of 
all,  sunk  so  low  in  every  vice  that  any  new  change  must  be 
for  the  better.  Ovid,  in  his  JfetamorpkoseSf  follows  Hesiod 
exactly  as  to  nomenclatnre  and  very  closely  as  to  substancsL 
He  makes  the  degeneracy  continuous,  however,  by  omitting 
the  heroic  race  or  age,  wliich,  as  Grote  points  out,  was 
probably  introduced  by  Hesiod,  not  as  part  of  his  didactic 
plan,  but  from  a  desire  to  conciliate  popular  feeling  by 
including  in  his  poem  the  chief  myths  that  were  already 
current  among  the  Greeks. 

A  definite  period  in  history  distinguished  by  some 
special  characteristic,  such  as  great  literary  activity,  is 
genemlly  styled,  wi^  some  appropriate  epithet,  an  age; 
It  is  usual,  for  example,  to  speak  of  the  age  of  Pericles,  the 
Augustcm  age,  the-Elisabethan  age;  of  the  age  of  the 
crusades,  the  dark  ages,  the  middle  ages,  the  sge  of  steam. 
Such  isolated  periods,  with  no  continuity  or  necessaiy  con- 
nection of  any  kind,  are  obviously  quite  distinct  from  the 
ages  or    orguiically-related  periods  into  which   oertain 
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emineat  modem  philoBOphfiis  hftye  divided  the  whole 
eonne  of  hmnaa  hiatoiy.  According  to  Fichte's  achemc 
then  are  five  agee,  dietingiUBhed  by  the  lelatiTC  predomi- 
nance wbich  inetme^  external  avtbority,  and  reason  have 
in  tliem  leapectiTely,  instinct  bcdng  supreme  in  the  first 
and  reason  in  the  last  Comte's  scheme  distingoishea 
tliree  agee  according  to  the  state  of  knowledge  in  each,  and 
be  supposes  that  we  are  now  entering  upon  the  third  of 
theaa  In  the  first  ag»  of  his  scheme  knowledge  is  wj^sr- 
Mtwral  or  fictitious;  in  the  second  it  is  "metaphysiecU  or 
almract;  in  the  third  it  is  pontive  or  scientific  Schemes 
lomewhat  similar  hays  been  proposed  by  other  philosophers, 
duefly  of  France  and  Gormany,  and  seem  to  be  regarded 
hj  them  as  essential  to  any  complete  science  of  history. 

In  relation  to  indiiidual  aa  well  as  to  sodal  life,  age  ia 
OBed  with  a  considerable  Tariety  of  appUcation.  It  frequently 
denotes  the  total  duration  of  life  in  man,  animals,  or  pUmts, 
and  in  this  sense  belongs  to  the  subject  of  Lonokvitt  (g.v.) 
It  also  denotes  in  man  Uie  yaiions  periods  into  which  his  life 
may  be  divided,  either  from  a  physiological  or  from  a  l^gal 
point  d  view.    In  the  former  aspect  perhaps  the  most 
common  division  is  into  the  four  sges  of  in&ncy,  youth, 
manhood,  and  old'  agew    These  again  have  been  increased 
to  ail  or  seven  by  some  physiologistB — ^infancy,  childhood, 
boyhood  or  girlhood,  adolescence,  manhood  br  womanhood, 
age,  and  old  age  or  second  childhood.    While  both  schemes 
have  a  sufflcient  basia  of  scientific  accuracy,  they  have  also 
each  attracted  the  fancy  of  the  poet.     Ovid  in  hia  Metamar- 
pkata  (zv.  198-213)  makes  a  beautiful  companson  between 
the  four  ages  of  a  man's  life  and  the  four  seasons  of  the 
year,  ia  a  passage  which  has  been  fre^uentiy  imitated;  and 
the  aevenlold  division  hss  been  exquisitely  cast  into  poetic 
form  by  Shakespeare  in  A$  Tou  Like  It,  act  ii.  scene  7. 
The  division  of  human  life  into  periods  for  I^gal  purposes 
ia  naturally  more  afaarp  and  definite  than  the  foregoing.    It 
wodd  be  unscientific  in  the  physiologiat  to  name  any  pre- 
dee  year  for  the  transition  from  one  of  hia  stages  to  another, 
iuasmuch  as  that  differs  very  considerably  among  different 
nations,  and  even  to  some  extent  among  different  indi- 
ndoala  of  the  same  nation.    But  the  law  must  necessarily 
be  fixed  and  uniform,  and  even  where  it  prof esaes  to  pro- 
ceed according  to  nature,  must  be  more  precise  than  natura 
The  Boman  law  divided  human  life  for  its  purposes  into 
four  chief  periods,  which  had  their  subdivisions— /I.) 
InfaMia,  lasting  till  the  close  of  the  seventh  year;  ^2.) 
The  period  between  infantia  and  puberUu,  males  becommg 
pfAtm  at  fourteen  and  females  at  twelve;  (3. )  AdoleaemtiOy 
thsrperiod  between  puberty  and  majority ;  an4  (4. )  The  period 
after  the  twenty-fifth  year,  when  males  become  mofjortt.   The 
fiiat  period  was  one  of  total  legal  incapacity;  in  the  second 
penod  a  person  could  lawfully  do  certain  specified  acts,  but 
only  with  the  sanction  of  lus  tutor  or  guardian;  in  the 
third  the  restrictions  were  fewer;  msles  bong  permitted  to 
manage  their  own  property,  contract  marriage,  and  make  a 
vill;  but  minority  was  not  reached  until  the  age  of  twenty- 
fiva    £^  Engliah  law  there  are  two  sreat  periods  into 
which  Itfe  is  divided — ii^anep,  which  ksta  in  both  sexes 
imtil  the  twenty-first  year,  and  manhood  or  womanhood. 
The  period  of  infancy,  again,  is  divided  into  several  stsges, 
nuukiBd  by  ihs  growing  development  both  of  rights  and 
obligitions.    Thus  at  twelve  years  of  age  a  male  may  take 
the  oath  of  allegiance;  at  fourteen  both  sexes  are  hehl  to 
have  arrived  at  yeaia  of  discretion,  and  may  therefore 
cluMae  goardiaos,  give  eridence,  and  consent  or  disagree  to 
a  maniage.     A  female  has  the  last  privilege  from  the 
twelfth  year,  but  the  maniage  cannot  be  celebrated  until 
^  minority  of  the  partiea  without  the  consent  of  parents 
or  goardiansL    At  fourteen,  too,  both  sexes  are  fully  je- 
nottsiUetotbecrJnilnallaw.    Between  seven  and  fourteen 
1ms  is  naponaibili^  only  if  the  accused  be  proved  doU 


eapax,  capable  of  discerning  between  right  and  wrong,  the 
principle  in  that  case  being  that  maliiia  mppUi  tetaUau 
At  twenty-<me  both  males  and  females  obtain  their  full 
legal  rights,  and  become  liable  to  all  legal  obligations.  A 
seat  in  the  British  Parliament  may  be  taken  at  twenty-one. 
Certain  professions,  however,  demand  aa  a  qualification  in 
entrants  a  more  advanced  age  than  that  of  legal  manhood. 
In  the  church  a  candidate  for  deacon's  ordera  must  be 
twenty-three,  and  for  priest's  orders  twenty-four  years  of 
age;  and  no  clergyman  is  eligible  for  a  biahopric  under 
thirty;  In  Scotland  infancy  ia  not  a  legal  term.  The 
time  previous  to  minority,  which,  as  in  England,  is  reached 
by  both  sexes  at  twenty-one,  is  divided  into  two  stages: 
pupilage  lasts  untO  the  attainment  of  puberty,  which  the 
law  fixes  at  fourteen  in  malea  and  twelve  in  fenudea; 
minority  lasts  from  these  ages  respectively  until  twenty-one. 
Minority  obviously  corresponds  in  some  degree  to  the 
Finglish  yean  of  dueretvm,  bu|a  Scotch  minor  has  more 
personal  rights  than  an  Engliah  infant  in  the -last  stage  of 
hia  infancy,  e,g.,  he  may  diapose  by  will  of  moveable 
property,  make  contracts,  carry  on  trade,  and,  as  a  neces- 
sary contoquence,  ia  liable  to  be  declared  a  bankrupt 
Among  foreign  nations  the  law  on  this  matter  is  somewhat 
varied.  In  France  the  year  of  majority  is  twenty-one,  and 
the  nubile  age,  acebrding  to  the  Code  Napoleon,  eighteen 
for  males  and  fifteen  for  females,  with  a  restriction  as  to 
the  consent  of  guardians  In  Qermany  minority  i*  usuaUy 
reached  at  twenty-four,  though  in  some  states  (Bavaria^ 
Saxony,  Wfirtemburg,  and  Baden)  the  age  is  twenty-ona 
In  the  United  States  the  age  qualification  for  a  president 
is  thirty-five,'  for  a  senator  thirty^  and  for  a  representative 
twenty-five, 

AGELADAS,  an  eminent  statuary  of  Argos,  and  the 
instructor  of  the  three  great  sculptors,  Phidias,  Myron, 
and  Polycletns.  There  ia  considerable  difference  in  the  state- 
ments <^  the  date  when  he  fiourished.  Thiersch  meets  the 
difficulty  by  supposing  that  there  was  another  artist  of  the 
same  name. 

AQELNOTH,  ^thxlnoth,  or  Ethilkoth,  known 
also  as  Aehdnotue,  son  of  li^maer  the  Earl,  Archbishop 
of  Canterbury  in  the  reign  of  Canute,  was  trained  in 
the  monastery  at  Glastonbury,  for  which  he  afterwards 
obtained  new  privileges  from  the  king.  According  to 
William  of  Mahnesbiury,  he  exercised  a  great  and  salutary 
influence  over  Canute  in  the  way  both  of  encouragement 
and  restraint  He  was  appointed  dean  of  Canterbmy  and 
chaplain  to  the  king,  and  was  raised  to  the  archbiahopric 
on  the  death  of  Living  in  1020.  He  wisely  counseUed 
Canute  to  that  course  of  policy  which  ultimately  led  to 
the  fusion  of  Danes  and  Saxons,  and  their  united  resistance 
to  the  invasion  of  the  Normans;  and  similar  pacific  counsels 
in  the  church  brought  about  a  temporary  cessation  of  tiie 
mutual  persecution  on  the  part  oif  the  Benedictine  and 
secular  dezgy.  It  being  necessary  that  the  archbishop 
should  visit  Bome  in  person  to  receive  the  pall,  he  repaired 
thither  in  1022,  and  was  received  by  Pope  Benedictine 
Ym.  with  every  mark  of  honour.  At  Pkivia,  on  his  way 
home,  he  purchased  a  relic,  which  was  said  to  be  the  right 
arm  of  St  Augustine  of  Hippo,  at  the  cost  of  100  talents 
of  silver  and  1  of  gold.  This  he  sent  as  a  present  to 
Leofric,  the  young  Earl  of  Merda.  With  his  own  wealth 
and  liberal  grants  from  Canute  he  restored  and  adorned 
hia  cathedral  When  Canute  died,  he  made  the  archbishop 
promiae  to  be  faithful  to  hia  sons  by  Emma,  and  the  pro- 
mise was  so  truly  kept  that  Harold,  the  usurper,  remained 
uncousecrated  until  after  the  death  of  Agelnoth  (1038). 

ADEN,  the  chief  town  of  the  department  of  Lot-et- 
Garonne  in  France,  is  situated  on  the  right  bank  of  the 
Garonne,  73  milea  B.K  of  Bordeaux.  Through  its  ex- 
cellent  water  conunnnication  it  affords  an  outlet  for  the 
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agricultural  produce  of  the  district,  and  fonoB  an  eiUnp&t 
of  trade  between  Bordeaux  and  Toalon8&  Its  chief  manu- 
factures are  sail-cloth,  cotton,  linen,  leather,  and  starch. 
It  has  a  college  and  sereral  literary  institutions,  and  is 
the  seat  of  a  bishop  and  a  high  court  of  justice^  There  is 
a  fine  bridge  of  eleron  arches  over  the  Garonne.  In  1872 
the  population  was  18,887. 

AGENT,  in  Diphmacyf  Cammeree,  and  Juruprudence, 
is  a  name  applied  generally  to  any  person  who  acts  for 
another.  It  has  probably  beto  adopted  from  France,  as 
its  function  in  modem  civil  law  was  otherwise  expressed 
in  Roman  jurisprudence.  Ducange  (8.T.  Affentet)  tells  ua 
that  in  the  later  Boman  empire  tibe  officers  who  collected 
the  grain  in  the  provinces  for  the  troop  and  the  household, 
and  afterwards  extended  their  functions  so  as  to  include 
those  of  goTemment  postmasters  or  spies,  came  to  be  called 
OfffitUet  in  rebiu,  their  earlier  name  having  heeaJrumetUarii. 

In  Diplomacy,  a  dass  of  semi-ambassadors  termed  agents 
have  been  employed  generally  between  states  of  unequal 
power.  The  small  conmiunity  might  send  an  agent  to 
propitiate  some  powerful  goyemment,  and  secure  its  protec- 
tion. A  great  power  would,  on  the  other  hand,  distribute 
its  agents  among  the  petty  states  which  it  kept  in  clientage, 
to  see  that  no  counteracting  influence  was  at  work  among 
them.  In  this  shape  our  Indian  goyemment  keep  agencies 
in  the  protected  and  other  neighbouring  states.  Similarly, 
though  this  class  does  not  fall  within  the  scopa  of  public 
international  law,  the  self-governing  British  colonies  now 
employ  agents  to  attend  to  their  interests  and  represent 
them  in  the  mother  country.  The  status  of  diplomatic 
agents,  not  of  the  classes  of  ambassadors,  enyoys,  ministers^ 
or  charges  cTafairea,  is  extremely  ill-defined  and  uncer- 
tain. ^Phillimore's  Intematumal  Law,  ii  246;  Heffter 
Europaitchea    Tolkerrecht,  §    222.)      See   Ambabsatwb; 

DiPLOMACT. 

The  law  of  Pbikgipal  and  Aojott  has  its  origin  in  the 
law  of  mandate  among  the  Bomans,  and  fortunately  even 
in  England  the  spirit  of  that  system  of  jurisprodence 
pervades  this  branch  of  the  law.  The  law  of  agency  is 
thus  almost  alike  throughout  the  whole  British  empire, 
and  a  branch  of  the  British  commercial  code,  in  which  it 
is  of  great  importance  that  different  nations  should  under- 
stand each  other's  system,  differs  only  slightly  from  the 
law  of  the  rest  of  Europe. 

In  a  general  view  of  the  law  of  agency  it  is  neoesaiy 
to  have  regard  to  the  rights  and  duties  of  the  principal, 
the  agent,  and  the  public.  The  agent  should  not  do  what 
he  has  np  authority  for;  yet  if  he  be  seen  to  have  authority, 
those  with  whom  he  deals  should  not  be  izgured  by  secret 
and  unusual  conditions.  The  employer  is  bound  by  what 
his  agent  does  in  his  name,  but  the  public  are  not  entitled 
to  take  advantage  of  obligations  which  are  known  to 
be  unauthorised  and  unusual  The  agent  is  entitled  to 
demand  performance  by  the  principal  of  the  obligations 
undertaken  by  him  within  the  bounds  of  his  commission, 
but  he  is  not  entitled  to  pledge  him  with  a  recklessness 
which  he  would  certainly  avoid  in  the  management  of  his 
own  affairs.  It  is  in  the  regulation  of  these  powers  and 
corresponding  checks  in  such  a  manner  that  the  l^gal 
principle  shall  apply  to  daily  practice,  that  the  niceties  of 
this  Iwanch  of  the  law  consist 

Agents  are  of  different  kindd,  according  to  their  stipa 
lated  r  consuetudinary  powers.  The  main  restraint  in  the 
possible  powers  of  an  agent  is  in  the  old  maxim,  ddegatuM 
non  potett  delegare^  designed  to  check  the  complexity  that 
might  be  created  by  inquiries  into  repeatedly -d^uted 
responsibility.  The  agent  cannot  delegate  his  oommission 
or  put  another  in  his  place ;  but  in  praotioe  this  principle 
is  BometimeB  modified,  for  it  so  may  arise  from  the  nature 
of  bis  offioa  that  ha  is  to  employ  other  persons  for  the 


acoomplishmeat  of  certain  objeota  Thus,  there  is  noihlitt 
to  prevent  a  commercial  agent  from  sending  a  portion  of 
the  goods  entrusted  by  him  to  his  own  agent  for  dispoaaL 
£  the  general  case  agency  is  constituted  by  the 
acceptance  of  the  mandftt,e  or  authority  to  act  for  the 
principal,  and  tiie  evidence  of  this  may  be  either  verbel 
or  in  writing,  l^e  English  statute  of  frauds  requires  an 
agent  to  have  authority  in  writing  Ux  the  purposes  of  its 
1st,  2d,  and  3d  dauses  relating  to  leases.  '<  And  it  is 
a  general  role,  that  an  agent  who  has  to  execute  a  deed, 
or  to  take  or  giye  liyery  or  seisin,  must  be  appointed  by 
deed  for  that  purpose.  Moreoyer,  as  a  corporation  aggre- 
gate can  in  general  act  only  by  deed,  its  agent  must  be 
00  appointed,  though  it  would  seem  that  soiie  trifling 
agencies,  even  for  corporations,  may  be  appointed  without 
one."  (Smith's  MereanHle  Law,  B.  L  chan.  iy.)  It  is  a 
general  rule  that  those  obligations  which  can  only  be 
undertaken  by  solenm  formalities  cannot  be  entered  on  by 
a  delegate  who  has  not  receiyed  his  authority  in  writing. 
But  it  is  often  constituted,  at  the  same  time  that  its  extent 
is  defined,  by  mere  i^pointment  to  some  known  and  reoog- 
nised  function — as  where  one  is  appointed  agent  for  a 
banking  establishment,  factor  for  a  merchant,  broker, 
supercargo,  traveller,  or  attomey.  In  these  cases,  usage 
defines  l£e  powers  granted  to  the  agent;  and  the  employer 
will  not  readily  be  subjected  to  obligations  going  Iwyond 
the  usual  functions  of  the  office;  nor  will  the  public  dealing 
with  the  agent  be  bound  by  private  instractions  inconsist- 
ent with  its  usual  character.  While,  however,  the  public^ 
ignorant  of  such  secret  limitations,  are  not  bound  to  respect 
l£em,  the  agent  himself  is  liable  for  the  consequences  of 
transgressing  them.  Agency  may  also  be  either  created 
or  enlarged  by  implieaiian.  VHiat  the  agent  has  done  widi 
his  principal's  consent  the  public  are  justified  in  belieying 
him  authorised  to  continue  doing.  Thus,  as  a  familiar 
instance,  the  servant  who  has  continued  to  purchase  goods 
for  his  master  at  a  particular  shop  on  credit  is  presumed 
to  retain  authority  and  trust,  and  pledges  his  master'a 
credit  in  farther  purchases,  though  he  should,  without  the 
knowledge  of  the  shopkeeper,  apply  the  articles  to  hie 
own  uses.  The  law  is  oyer  je^ous  in  admitting  as  acces- 
sories of  a  general  appointment  to  any  particdar  agency 
the  power  to  borrow  money  in  the  principal's  name^  to 
giye  lus  name  to  bill  transactions,  and  to  pledge  him 
to  guaranties;  but  all  these  acts  may  be  authorised  by 
implication,  or  by  being  the  continuation  of  a  series  <rf 
transactions,  of  the  same  kind  and  in  the  same  line  of 
business,  to  which  the  principal  has  giyen  his  sanction. 
Thus  an  employer  may,  by  the  previous  sanction  of  anch 
operations,  be  liable  for  the  bills  or  notes  drawn,  indarsed, 
and  accepted  by  his  clerk  or  other  mandatary;  nay,  may 
be  responsible  for  the  obligations  thus  incurred  after  the 
mandatary's  dismissal,  if  the  party  dealing  with  him  knew 
that  he  was  oountenanoed  in  such  transactions,  and  had 
no  reason  to  suppose  that  he  was  diEomased.  In  quea- 
tions  of  this  kind  the  distinction  between  a  general  and 
a  special  agent  is  important.  A  general  agent  is  employed 
to  transact  all  his  principal's  business  of  a  particnlar  kmd, 
at  a  certain  place, — as  a  factor  to  buy  and  sell;  a  broker 
to  negotiate  contracts  of  a  particular  land;  an  attorney  to 
transact  his  legal  business;  a  shipmaster  to  do  all  things 
rdating  to  the  employment  of  a  ship.  Such  an  agenPs 
power  to  do  everything  usual  in  the  line  of  bosinesa  in 
whidi  he  is  employed  is  not  limited  by  any  private  restrio- 
tion  or  order  unknown  to  the  party  with  whom  he  la  deal- 
ing. On  the  contrary,  it  ii  incumbent  on  the  par^  dealing 
with  a  particdar  agent^  ie.,  one  speoially  employed  in 
a  single  transaction,  to  ascertain  the  extent  of  his  anther 
rity.  The  kw  applicable  to  a  mercantQe  agenf  a  power  te 
pled«:e  or  othenrise  dispose  of  the  goods  entrusted  to  him 
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being  In  ft&  nnaatisfactory  state,  a  statntory  remecfy  was 
applied  to  it  by  an  Act  of  1825  (6  Geo.  IV.  c  94),  which 
wqiuted  amendment  in  1842  (5  and  6  Tict.  c.  39). 

The  general  object  of  these  measures,  which  appear 
to  extend  to  Scotland,  is  to  make  transactions  with  an 
agent  in  possession  of  goods  as  safe  as  dealing  with  the 
owner,  to  all  who  treat  with  him,  as  purchasers  or  other- 
^f^  "Jjjood  fidth,  and  in  ignorance  of  his  want  6t  owner- 
Mip.    Thus,  when  an  agent  ships  goods  in  his  own  name, 
the  conaignee  is  entitled  to  a  lien  on  them  for  any  advances 
to  the  agent,  or  liabilities  on  bills  or  notes,  if  he  has  not 
notice  by  the  bill  of  hiding  or  otherwise  at  or  before  the 
time  of  the  advance  or  receipt  that  such  person  is  not  the 
artnal  and  bond  flde  owner.     The  presumption  in  such 
cases  is  ownership;  and  the  burden  of  disproving  it,  as 
wdl  as  of  showing  that  the  consignee  was  aware  of  the 
more  agency,  falls  on  the  person  questioning  the  validity. 
By  the  statutes,  the  person  entrusted  with  and  in  possession 
rf  a  bill  of  lading,  dock  warrant,  warehouse-keeper's  certi- 
fcate,  wharfinger's  certificate,  or  other  delireiy  warrant,  is 
iwld  the  owner  of  the  goods  it  represents,  so  as  to  render 
valid  any  transaction  for  their  sale  or  disposition  of  the 
goods,  or  the  deposit  or  pledge  thereof,  or  of  any  part 
thereof,  to  parties  ignorant  of  the  limited  ownership.     Be^ 
sides  their  effect  in  rendering  valid,  in  this  more  compre- 
henaive  manner,  operations  conducted  under  the  appearance 
and  supposition  of  absolute   ownership,  the  acts  have 
separate  provisions  for  the  security  of  those  who  deal 
with  agents,  knowing  them  to  be  such.     The  acts,  how- 
ever, must  be  studied  in  their  very  words,  which  are  not 
remarkable  for  clearness.     The  following  brief  descrip- 
tion of  their  general  effect,  taken  from  Chittps  CoUeo- 
im  of  Statutes,  may  be  useful>— "  First,  where  goods  or 
documents  for  the  deliveiy  of  goods  are  pledged  as  a 
security  for  present  or  future  advances,  with  the  knowledge 
that  they  are  not  the  property  of  the  factor,  but  without 
notice  that  he  is  acting  without  authority,  in  such  a  case 
the  pledgee  acquires  an  absolute  lien.     Secondly,  where 
goods  are  pledged  by  a  factor  without  notice  to  the  pledgee 
that  they  are  the  property  of  another,  as  a  security  for 
s  preexisting  debt,  in  that  case  the  pledgee  acquires  the 
same  right  as  the  factor  had.     Thirdly,  where  a  contract 
to  pledge  is  made  in  consideration  of  the  deliveiy  of  other 
goods  or  documents  of  title,  upon  which  the  person  detirer- 
nig  them  up  had  a  lien  for  a  previous  advance  (which  is 
deemed  to  be  a  contract  for  a  present  advance),  in  that 
case  the  pledgee  acquires  an  absolute  lien  to  the  extent 
of  the  value  of  the  goods  given  up."    The  statutes  are 
applicable  only  to  proper  mercantile  transactions,  and  not, 
for  example,  to  advances  upon  the  security  of  furniture  in 
a  furnished  house  to  the  apparent  owner.    (See  Smith's 
I^<^ing  Cases,  vol  i  p.  759  sqq.,  6th  ed.) 

The  obligations  of  the  principi  are— to  pay  the  agent's 
remuneration,  or,  as  it  is  often  called,  ocmmissum,  the 
•mount  of  which  is  fixed  by  contract  or  the  usage  of 
»«le;  to  pay  aU  advances  made  by  the  agent  in  the 
'^nlar  course  of  his  employment;  and  to  honour  the 
obligations  lawfully  undertaken  for  him.  The  agent  is 
responsible  for  the  possession  of  the  proper  skill  and  means 
for  canying  out  the  functions  which  he  undertakes.  He 
must  devote  to  the  interests  of  his  employer  such  care  and 
attention  as  a  man  of  ordinary  prudence  bestows  on  his 
own--i4  duty  capable  of  no  more  certain  definition,  the 
application  of  it  as  a  fixed  rule  being  the  function  of  a 
jnry.  He  is  bound  to  observe  the  strictest  good  faith :  and 
m  some  matanoes  the  law  interposes  to  remove-  hun  from 
temptation  to  sacrifice  his  employer's  interests  to  his  own: 
thus,  when  he  is  employed  to  buy,  he  must  not  be  the  seDer : 
tod  when  employed  to  sell,  he^must  not  be  the  purchaser. 
ue  ought  only  to  deal  with  persons  in  good  credit,  but  he 


is  not  responsible  for  their  absolute  solreney  unleiB  ho 
guarantee  them.  A  mercantile  agent  guaranteeing  the  pay- 
ments he  treats  for  is  said  to  hold  a  (fe/  rm^^r^  oomnussiop. 
In  Sootknd  the  procurators  or  solicitors  who  act  ii* 
the  preparation  of  cases  in  the  various  law-courts,  and  all 
who  take  out  the  attohiey  licence,  are  called  agents.  See 
Atto^xV. 

In  f^rance,  the  Agenti  de  Changs  were  formerly  the  class 
generally  licensed  for  conducting  all  negotiations,  as  they 
were  termed,  whether  in  commerce  or  the  money  market 
Of  late  the  term  has  been  practically  limited  to  those  who 
conduct,  like  our  stockbrokers,  transactions  in  public  stock ; 
and  it  is  understood  that  it  is  rather  as  speculators  than  as 
agents  that  the  majority  of  them  adopt  the  profession. 
'the  laws  and  regulations  as  to  courtiers,  or  those  whoso 
functions  were  more  distinctly  confined  to  transactions  ia 
merchandise,  hsTe  been  mixed  up  with  those  applicable  to 
agents  de  change,  Down  to  the  year  1572  both  functions 
were  free;  but  at  that  period,  partly  for  financial  reasons, 
a  system  of  licensing  was  adopted  at  the  suggestion  of 
the  Chancellor  THdpitaL  Among  the  other  revolutionary 
measures  of  the  year  1791,  the  professions  of  agent  and 
courtier  were  again  opened  to  the  publia  Many  of  tliO 
financial  convulsions  of  the  ensuing  years,  which  were  due 
to  more  serious  causes,  were  attributed  to  this  indiscrimi- 
nate removal  of  restrictions,  and  they  were  reimposed  in 
1801.  From  that  period  regulations  haTs  been  made 
from  time  to  time  as  to  the  qualifications  of  agents,  the 
security  to  be  found  by  them,  and  the  lika  They  are  now 
regarded  as  public  officers,  appointed,  with  certain  privileges 
and  duties,  by  the  goyemment,  to  act  as  intermediaries 
in  negotiating  transfers  of  public  funds  and  commercial 
stocks,  and  for  dealing  in  metallic  currency. 

AGESTTiAUS,  king  of  the  Lacedaemonians,  the  second 
of  the  name,  son  of  Arehidamus  H,  was,  through  the 
influence  of  Lysander,'  raised  to  the  throne  in  398  B.a, 
in  opposition  to  the  superior  claim  of  his  nephew  Leoty- 
chides.  Immediately  on  his  accession  he  advised  the 
Lacedaemonians  to  anticipate  the  king  of  Persia,  who  was 
making  great  preparations  for  war,  and  attack  him-  in  his 
own  dominion&  He  was  himself  chosen  for  this  expedition, 
and  gained  so  many  advantages  over  the  enemy  that,  if 
the  league  which  the  Ath^ans  and  the  Thebans  formed 
against  the  LacedsBmonians  had  not  obliged  him  to  return 
home,  it  seems  probable  that  he  would  have  carried  his 
victorious  arms  into  the  veiy  heart  of  the  Persian  empire. 
But  he  readily  gave  up  all  these  triumphs  to  come  to  the 
succour  of  his  country,  which  he  happily  relieved  by  his 
victory  over  the  allies  at  Ch^ronea,  in  Bceotia,  394  B.a 
He  obtained  another  near  Corinth ;  but,  to  his  great  mor- 
tification, the  Thebans  afterwards  gained  severed  yictories 
over  the  LacedsBmoniana  This  at  first  raised  a  clamour 
against  him.  He  had  been  ill  when  the  course  of  victory 
turned  in  favour  of  the  enemy;  but  as  soon  as  he  was  able 
to  act  in  person  his  valour  and  prudence  prevented  the 
Thebans  from  reaping  the  advantages  of  their  successes ; 
so  that  it  was  generally  believed  that,  had  he  been  in 
health  at  the  beginning,  the  Lacedaemonians  would  have 
sustained  no  losses,  and  that  without  him  all  would  have 
been  lost  It  cannot  be  denied,  however,  that  his  fond- 
ness for  war  occasioned  many  losses  to  his  countrymen, 
and  led  them  into  enterprises  which  in  the  end  con- 
tributed much  to  weaken  their  power.  He  died  in  the 
third  year  of  the  103d  Olympiad,  being  the  8ith  year  of 
his  age  and  38th  of  his  reign,  and  was  succeeded  by  his 
son  Arehidamus.  Agesilaus,  though  a  vigorous  ruler  and 
great  general,  was  of  small  stature,  and  lame  from  his 
birth.  His  accession  to  the  throne  was,  indeed,  opposed 
on  this  ground,  an  oracle  having  foretold  evils  to  Sparta 
under  a  lame  sovereignty.    As  we  have  seen,  the  oracle  w»' 
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BO  fax  foIfUled  tliat  many  troubles  befeQ  the  state  during 
his  reign.  Few  of  these,  however,  are  traceable  to  the 
policy  of  the  king,  whose  public  life  was  illnstrated  by  a 
series  of  brilliant  victories  over  the  enemies  of  his  country. 
In  character,  Ageailaus  seems  to  have  possessed  the  Spartan 
Tutues  of  courage,  temperance,  and  fortitude,  without  the 
Spartan  vices  of  hardness,  cupidity,  and  injustice.  His 
life  and  merits  have  been  commemorated  hy  Xenophon, 
Plutarch,  Diodorus  Siculus,  and  Coruelius  Kepos. 

AGGREGATION,  States  of,  the  three  states— *)/«t 
liquid,  and  ffcueatu — ^in  which  matter  occurs,  depending  on 
the  degree  of  cohesion  that  subsists  between  the  molecules 
or  atoms  of  material  bodies.  In  the  solid  state,  the  mole- 
cules cohere  so  firmly  that  their  relative  positions  cannot 
be  changed  without  the  application  of  force,  and  the  body 
retains  a  definite  form;  in  the  liquid  state,  they  move 
freely  and  readily  on  each  other,  the  cohesion  that  exists 
being  so  slight  that  the  body  has  itself  no  form ;  in  the 
gaseous  state,  they  are  affected  by  an  elastic  force  that 
amounts  to  repul^on,  tending  to  separate  them,  and  so 
diffuse  them  through  an  increased  spaoei  The  metals, 
glass,  wood,  &a,  are  solids ;  water  and  atmospheric  air  are 
the  most  familiar  types  of  liquid  and  gaseous  bodies.  The 
name  fluid  is  sometimes  used  to  denote  both  gases  and 
liquids,  which  are  designated  ekutio  and  wm^latOo  fluids 
respectively.  These  states  of  aggregation  are  not  in  every 
case^-^nany  now  believe  they  are  not  in  any  case — per- 
manent and  unchangeable.  Metals  can  be  melted  and 
vaporised ;  the  liquid  water  is  convertible  ioto  ice  and  into 
stesm;  and  a  number  of  what  were  formerly  reckoned  fixed 
or  permanent  gsses  have  been  liquified  and  solidified.  Solids 
are  reduced  to  liquid,  and  liquids  to  gsseous  forms,  princi- 
pally by  heat ;  pressure  effects  changes  of  the  opposite  kind. 

AGHEIM,  or  Auohsih,  a  small  village  in  Qalway,  4 
miles  W.  of  Ballinasloe,  is  rendered  memorable  by  the  da- 
dsive  victory  gained  there,  on  12th  July  1691,  by  the 
forces  of  Williun  III,  under  General  Gidkell,  over  those 
of  James  IL,  under  the  French  general  St  Buth.  The  Irish; 
numbering  25,000,  and  strongly  posted  behind  marshy 
nonnd,  at  first  maintained  a  vigorous  resistance;  but 
Ginkell,  having  penetrated  their  Una  of  defence,  and  their 
general  being  struck  down  by  a  cannon-baU  at  tlus  critical 
moment,  they  were  at  length  overcome  and  routed  with  ter- 
rible slaughter.  The  loss  of  the  English  did  not  exceed  700 
killed  and  1000  wounded ;  while  the  Irish,  in  their  disastrous 
flight,  lost  about  7000  men,  besides  the  whole  material  of 
the  army.  This  defeat  rendered  the  adherents  of  James  in 
Ireland  incapable  of  farther  efforts,  and  was  speedily  fol- 
lowed by  the  complete  submissbn  of  the  oountiy. 

AGINCOUBT,  or  AznfoonxT,  a  French  village,  in  the 
department  of  Fas  de  Calais,  situated  in  50""  35^  K.  lat, 
V  \(y  E.  long.,  famous  on  acooimt  of  the  victory  obtained 
there  by  Henry  Y.  of  England  over  the  French.  Follow- 
ing the  example  of  severed  of  his  predecessors,  the  young 
king  crossed  over  to  France  in  the  third  year  of  his  reign 
on  a  military  e]q>edition.  Having  landed  at  the  mouth  of 
the  Seine,  he  took  and  sacked  Harfleur  after  a  si^ge  of 
thirty-six  days,  but  the  army  was  so  much  reduced  in 
strength,  espedally  by  disease,  that  some  of  Henry's  ad- 
visers counselled  a  return  home  without  following  up  the 
advantage.  The  proud  spirit  of  the  young  king,  however, 
would  not  submit  to  this,  and  he  resolved  on  a  march 
through  the  country  to  what  was  then  the  English  forti- 
fied town  of  Calais,  though  he  knew  that  a  force  vastly 
superior  to  his  own  was  in  the  field  to  oppose  lum.  C^ 
the  morning  of  Friday,  the  25th  of  October,  1415  A.D., 
St  Crispin's  day,  the  English  and  French  armies  were 
ranged  in  order  of  battle,  each  in  three  lines,  with  bodies 
of  cavalry  on  both  wings.  The  Ccmstable  d'AIbert,  who 
sommanded  the  French  army,  fell  into  the  snare  that  was 


laid  for  him,  by  drawing  up  his  anny  in  a  nanow  plain 
between  two  woods.     ^Ajib  deprived  him  in  a  great  nMa> 
sure  of  the  advantage  he  should  have  derived  from  the 
prodigious  superiority  of  his  numbers,  by  obliging  him  to 
make  his  lines  unnecessarily  deep,  and  to  crowd  hu  troops^ 
particularly  his  cavalry,  so  close  together  that  they  conld 
hardly  move  or  use  their  arms.     The  numbers  of  the 
French  are  differently  estimated  at  from  50,000  to  150,000 
men,  but  the  latter  number  is  a  gross  exaggeration.     The 
first  line  was  commanded  by  the  Constable  d'Albert,  the 
dukes  of  Orleans  and  Bourbon,  and  ma&y  other  noblea ; 
the  dukes  of  Alen9oii,  Brabant,  and  Barre  oondueted  the 
seeohd  line ;  and  the  earls  of  Marie,  Damartine,  Fauoon- 
berg,  dec.,  were  at  the  head  of  the  third  line.    The  king  of 
England  placed  200  of  his  best  archers  in  ambush  in  a 
low  meadow  on  the  flank  of  the  first  line  of  the  French. 
His  own  first  Une  consisted  wholly  of  arehers,  each  ol 
whom,  besides  his  bow  and  arrows,  had  a  battle«xe,  a 
sword,  and  a  stake  pointed  with  iron  at  both  ends,  which  he 
fixed  before  him  in  tiie  ground,  the  point  indining  ontwarda, 
to  protect  him  from  cavalry.     This  was  a  new  invention, 
and  had  a  happy  effect     That  he  might  not  be  encum- 
bered, Henry  dismissed  aU  his  prisoners  on  their  word 
of  honour  to  surrender  themselves  at  Calais  if  he  obtained 
the  victory,  and  lodged  all  his  baggage  near  the  village  of 
Maisoncelles,  in  his  rear,  under  a  deader  guard.     The 
main  body  (^  the  English  army,  consiBting  of  men-at-arma, 
was  commanded  by  Henry  in  person ;  the  vanguard,  com- 
mitted to  Edward  Duke  of  York  at  his  particdiar  request, 
was  posted  as  a  wing  to  the  right;  and  the  reaiguaid, 
commanded  by  Lord  Camois,  as  a  wing  on  the  left    The 
archers  were  placed  between  the  wings,  in  the  form  of  a 
wedge.     The  lines  being  formed,  the  king,  in  shkdng 
armour,  mounted  on  a  fine  white  horse,  rode  along  Ihem, 
and  addressed  each  corps  with  a  cheerful  countenance  and 
in  enoouragiDg  language.     To  inflame  their  resentment 
against  their  enemies,  he  spoke  of  the  cruelty  practiBed  bj 
the  French  against  their  prisoners;  and  to  rouse  their  love 
of  honour,  he  ^aclared  that  every  soldier  in  the  army  who 
behaved  well  should  thenceforth  be  deemed  a  gentleman,  and 
entitled  to  bear  ooat  armour.     The  two  armies,  drawn  np 
in  this  manner,  stood  a  considerable  time  gasing  at  one 
another  in  silence.     But  the  English  king,  drea£ng  that 
the  French  would  discover  the  danger  of  their  situation 
and  decline  a  battle,  commanded  the  charge  to  be  sounded, 
about  ten  o'clock  in  the  forenoon.    At  that  instant  the 
first  line  of  the  English  kneeled  down  and  kissed  the 
ground;  and  then  starting  up,  discharged  a  flight  of 
aiTOWs,  which  did  great  execution  among  the  crowded 
ranks  of  the  FrencL     Immediately  after,  upon  a  signal 
being  given,  the  archers  in  ambu/^  arose,  and,  discharg- 
ing their  arrows  on  the  flank  of  the  French  line,  threw  it 
into  some  disorder.     The  battle  now  became  geuttal,  and 
raged  with  great  fury.     The  English  archers,  having 
expended  all  their  arrows,  threw  away  their  bows,  and 
rushing  forward,  made  dreadful  havoc  with  their  sworda 
and  bi^e«xes.     The  first  line  of  the  enemy  was  by  theae 
means  defeated,  ita  leaden  being  either  killed  or  taken 
prisonera.     The  second  line,  commanded  by  the  Doke 
d'Alen^n  (who  had  made  a  vow  either  to  kill  or  take  the 
king  of  England,  or  to  perish  in  the  attempt),  now  ad- 
vanced, and  was  mat  by  the  second  line  of  the  "RnglMJ^ 
led  by  the  king.     The  duke  forced  his  way  to  the  king^ 
and  assaulted  lum  with  great  fury;  but  Henry  brought  him 
to  the  ground,  whero  he  was  instantly  despatched  by  the 
surrounding  soldiers,  receiving  innumenUe  wonnd&    Die- 
couraged  l^^  this  disaster,  the  seoond  line  made  no  mora 
resistance,  and  the  third  fled  without  striking  a  Uow ; 
yielding  a  complete  and  glorious  victoiy  to  the  Jgngiwii^ 
after  a  violent  straggle  of  three  houa'  «^iiiiitioiL     In  tfas 
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dwrnimtanrfw,  the  Tictoiy  eoold  not  be  followed  up,  Henry 
and  his  armj  retnnied  at  onee  hj  Calais  to  England,  and 
entered  London  with  a  pageant  of  nnpreoedented  splendour. 
The  number  slain  in  the  battle  is  variously  stated.  The 
loss  to  the  conquerors  is  generally  reckoned  at  1600  men, 
and  the  French  are  said  to  have  left  10,000  slain  on  the 
£eld,  including  the  oonstable,  three  dukes,  five  counts,  and 
ninety  baronn  (See  the  Histories  of  Britain  ;  and  JBaitU 
€f  Agimctmriy  by  Sir  Harris  Nicolas.) 

AGIO  (ItaL  o^^,  exchange,  discount),  a  term^  used  in 
commerce  to  denote  the  difference  between  the  real  and 
the  nominal  yalne  of  money.  In  some  states  the  coinage 
u  BO  debased,  owing  to  the  wear  of  circulation,  that  £e 
Teal  is  greatly  redu^  below  the  nominal  ralue.  Where 
this  reduction  amounts,  s.^.,  to  5  per  oent,  if  100  sove- 
leigns  were  offered  as  payment  of  a  debt  in  England  while 
such  sovereigns  were  current  there  at  their  nominal  value, 
they  would  be  received  as  just  payment ;  but  if  they  were 
offered  as  payment  of  the  same  amount  of  debt  in  a  foreign 
state,  they  would  be  received  only  at  their  intrinsic  value 
of  X95,  the  additional  X5  constituting  the  agio.  Where 
the  state  keeps  its  coinage  up  to  a  standard  value,  no  agio 
is  required.  The  same  principle  is  applied  to  the  paper 
eoirency  of  a  coontiy  when  reduced  below  the  buUion 
value  which  it  professes  to  represent.  According  as  there 
is  more  demand  for  gold  or  for  paper  money  for  the  pnr- 
poMs  of  commerce,  it  often  becomes  necessary,  in  order  to 
procure  the  one  of  the  higher  current  value,  to  pay  a 
premium  for  it,  which  is  called  the  agio.  In  countries 
where  silver  coinage  is  the  legal  tender,  agio  is  aometimes 
allowed  for  payment  in  the  more  convenient  form  of  gold. 

AQIS.  Four  kings  of  this  name  reigned  at  different 
periods  in  Sparta.  The  firrt  of  the  name  was  the  son  of 
Eniysthenes,  and  is  supposed  to  have  reigned  about  1032 
&a  Hie  designation  of  HdoU  is  said  to  have  had  its  rise 
in  his  time,  from  the  unsuccessful  revolt  of  the  inhabitants 
of  Helos,  and  their  final  enthralment  by  the  Spartans. 

Aon  n.  succeeded  his  father  Archidamus,  and  reigned 
from  427  to  399  &a  He  distinguished  hkiself  during 
the  Peloponnesian  war  as  an  able  and  successful  general, 
and  headed  the  Spartans  at  the  great  and  decisive  battle 
of  Maatinea* 

AoiB  in.  succeeded  his  father  Archidamus  HL,  338  &a 
He  took  an  active  part  in  the  league  of  the  Grecian  states 
against  Alezsnder  the  Great,  and  at  the  head  of  their  f  orcee 
defeated  a  Macedonian  army  under  Corragus.  He  was 
slain,  about  831  B.a,  in  a  battle  with  Antipater,  under  the 
wbDs  of  Megalopolis. 

Aon  IV.,  son  of  Endsmidas  H,  and  lineally  descended 
from  AgesElaus  IL,  succeeded  his  father  244  11.0.,  and 
reigned  four  years.  He  was  more  dietinguished  for  the 
sooal  reforms  he  attempted  to  introduce  at  Sparta  than 
for  his  suoceas  as  a  general  The  degenerate  state  of  the 
Spartan  commonwealth  led  him  to  attempt  a  reformation 
by  restoring  the  institutions  of  Lycurgus,  and,  in  the  spirit 
of  a  true  reformer,  he  set  the  example  in  his  own  person 
and  household.  His  excellent  intentions  were  seconded 
by  all  the  younger  and  poorer  portion  of  the  community ; 
bat  the  rich  and  luxurious  were  vehemently  opposed  to 
measures  which  threatened  to  interfere  so  seriously  with 
their  influence  and  pleasures.  His  colleague,  Leonidas, 
headed  the  opposition,  and  busily  propagated  the  suspicion 
that  Agis  aspired  to  tyranny,  by  obliterating]  the  distino- 
tions  it  society  and  increasing  the  power  of  the  Inulti- 
tnde.  Agis  was  supported  by  the  influence  of  his  unde 
Ageailaus,  who,  being  deeply  in  debt,  was  highly  favour- 
able  to  tiie  proposed  changes,  Lysander  and  Mandroc- 
lidea,  two  of  the  ephori,  were  also  strenuous  promoters  of 
the  reform.  When  the  time  came  for  Agis  to  propose  in 
iha  senate  a  general  discharge  of  debts  and  a  new  division 


of  lands,  the  measnn  was  lost  by  a  minority  of  one.  Tha 
triumph  of  Leonidas,  however,  was  short  Being  accused 
by  Lysander  of  baring  violated  the  laws,  he  took  refuge  in 
the  temple  of  Minerva,  and  refusing  to  appear  in  his  own 
defence,  was  degraded  from  his  dignity  and  banished  to 
Tegasa.  His  son-in-law,  Cleombrotns^  was  elected  in  his 
stead.  The  next  election  of  ephori  proved  unfavourable  to 
the  party  of  Agis.  Lysander  and  Mandrodides  were  tried 
for  innovation,  but  succeeded  in  persuading  the  two  kings 
to  eject  the  new  magistrates  from  office,  which  was  effected 
in  Uie  midst  of  much  tumult  The  reformation  might 
now  have  been  established  but  for  the  intrigues  of  Agesi- 
laus,  whose  selfish  schemes  counteracted  the  good  inten* 
tions  of  the  two  kings.  At  this  time  the  Achieans  sent 
to  Sparta  for  assistance  in  the  war  with  the  iEtolians^ 
which  was  granted.  Agis  received  the  command  of  the 
troops,  and  though  he  gained  no  advantage  over  the  cau- 
tious Aratus,  the  Achssan  general,  he  conducted  the 
campaign  with  considerable  crmiit  from  the  good  discipline 
he  maintained  in  his  army.  On  his  return  he  found  that 
the  misconduct  of  Argesilaus  had  resulted  in  a  revolution 
aiiSl  the  recall  of  Leonidas.  He  took  refuge  in  the  temple 
t)f  Minerva,  Cleombrotus  in  that  of  Keptunei  Leonidas 
contented  himself  with  banishing  his  son-in-law,  but  re* 
solved  on  the  ruin  of  Agisw  The  unfortunate  king  was 
accordingly  seised  and  cast  into  prison,  where,  after  a 
mock  trial,  he  was  sentenced  to  be  strangled.  His  mother 
and  grandmother  in  vain  entreated  to  gain  him  a  public 
hearing :  they  were  insidiously  permitted  to  visit  him  in 
prison,  where  they  shared  his  fate. 

AGISTMENT  ^from  the  old  French  gUir  or  ipptr,  to  lie ; 
see  Edin,  i?«v.,  vol  cxxviii  p.  79),  the  profit  arising  from 
taking  in  cattle  to  lie  and  pasture  in  one's  lands,  applied 
more  particularly,  in  the  fii«t  instance,  to  the  proceeds  of 
pasturage  in  the  king's  forests.  The  tithe  of  agistment, 
or  "tithe  of  cattle  and  other  produce  of  grass  lands,"  was 
formally  abolished  by  the  Act  of  Union,  on  a  motion  sub- 
mitted with  a  view  to  defeat  that  m'easure^  (See  Edin, 
Re9,j  vol  xxxiv.  p.  73.) 

AGNANO,  Laoo  d',  a  small  cirenlar  lake  near  Naples, 
about  two  miles  in  circumference,  and  evidently  situated 
in  the  crater  of  an  extinct  volcana  On  its  banks  are  tla 
9luf€^  or  natural  vapour-baths  of  San  Geimano,  beneficial 
in  cases  of  rheumatic  disease;  and  on  its  opposite  shore  is 
the  famous  GroUa  del  Canej  from  the  floor  of  which  oar-> 
bonic  acid  is  continually  evolved,  rising  to  a  height  of 
about  18  inches,  in  such  quanti^  as  to  kill  dogs  that 
enter  it,  while  a  man,  on  account  of  hii  erect  posture, 
wholly  escapes  the  effects  of  the  gas.  (See  Spallansani's 
Travels,)  The  grotto  is  a  small  artificial  excavation,  12 
feet  long  by  4  or  6  wide  and  6  feet  high,  seemingly  mado 
for  obtaining  puzsolano,  or  earthy  volcanio  tufa. 

AGNATES  (AfffuUi),  in  Emnan  Law,  are  persons  related 
through  males  only,  as  opposed  to  cognates.  Belationship 
by  agnation  was  founded  on  the  idea  of  the  family  held 
together  by  ihe  patria  potettcu;  cognaiio  involves  simply 
the  modem  idea  of  kindred. 

AGNESI,  Masia  Gaxtaka,  an  Italian  lady  pre- 
eminently distinguished  for  her  scientific  attainments,  was 
bom  at  Milan  on  the  16th  of  May  1718,  her  father  being 
professor  of  mathematics  in  the  university  of  Bologna. 
When  only  nine  years  old,  she  had  such  command  of 
Latin  as  to  be  able  to  publish  an  elaborate  address  in  that 
language,  maintaining  that  the  pursuit  of  liberal  studies 
was  not  improper  for  her  sex.  By  her  thirteenth  year 
she  had  acquired  Greek,  Hebrew,  French,  Spanish,  Ger- 
man, and  other  languages.  She  was  in  consequence  gene- 
rally known  as  "  the  Walking  Polyglot"  Two  years  later 
her  father  began  to  assemble  in  his  house  at  stated  in- 
tervals a  drde  of  the  most  learned  men  in  Bologna,  before 
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whom  Bhe  read  and  maintainod  a  serioe  of  thoBes  on  tlie 
mo8t  abBtruse  philosophical  questions.  I^esident  De 
Brasses  has  given  an  interesting  account  of  one  of  tliose 
meetings,  at  which  he  was  present,  in  his  LeUre$  iw 
rikUie  (torn,  i  p.  243);  and  a  permanent  record  of 
Afjneai's  share  in  them  has  been  preserved  in  the  Propoti- 
iianet  FhiioiophieoB,  which  her  father  caused  to  be  published 
in  1738.  These  displays,  being  probably  not  altogether 
congenial  to  Maria,  who  was  of  a  retiring  disposition, 
ceased  in  her  twentieth  year,  and  it  is  even,  sjud  that 
she  had  at  that  age  a  strong  desire  to  enter  a 'convent 
Though  the  wish  was  not  gratified,  she  Uved  from  that  time 
in  a  retirement  almost  conventual,  avoiding  all  society,  and 
devoting  herself  entirely  to  the  study  of  mathematics. 
The  most  valuable  result  of  her  labours  was  the  InttUunoni 
AfudUieke  ad  Uso  deUa  Oioventu  Italiana^  which  was  pub- 
lished at  Milan  in  1748.  The  first  volume  treats  of  the 
analysis  of  finite  quantities,  and  the  second  of  the  analysis 
of  infinitesimalsw  A  French  translation  of  the  second 
volume,  by  D^Antelmy,  with  additions  by  Bossut,  appeared 
at  Paris  in  1775;  and  an  Engliah  translation  of  the  whole 
work  by  Colson,  the  Lucasian  professor  of  mathematics  at 
Oambridge,  was  published  after  his  death  at  the  expense 
of  Baron  Mas^res.  The  great  merit  of  the  work  was 
linivenaQy  recogmsed  at  the  time  of  its  publication;  and 
though  in  the  long  interval  that  elapsed  before  4he  English 
translation  appeared  the  methods  of  analysis  had  been 
greatly  improved,  it  was  recoffmsed  by  a  writer  in  the 
Edinburgh  Review  (1803)  as  still  the  best  introduction  to 
the  works  of  Euler  and  other  mathematicians  of  the  con- 
tinent Madame  Agnesi  also  wrote  a  commentary  on  the 
Conic  Seetiont  of  the  Marquis  de  THdpital,  which,  though 
highly  praised  by  those  who  saw  it  in  ^  manuscript,  was 
never  published.  In  1750,  on  the  illness  of  her  father, 
she  was  appointed  by  Pope  Benedict  XTV.  to  occupy  the 
chair  of  mathematics  and  natural  philosophy  at  Bologna. 
After  the  death  of  her  father,  in  1752,  she  carried  out  a 
long-cherished  purpose  by  ginng  herself  to  the  study  of 
theology,  and  especiaUy  of  &e  fathers.  Another  purpose, 
which  .seems  also  to  have  been  bng  cherished,  was  now 
also  fulfilled.  After  holding  for  some  years  the  office  of 
directress  of  the  Hospice  Trivulao  for  Blue  Nuns  at  Milan, 
she  herself  joined  the  sisterhood,  and  in  this  austere  order 
ended  her  days  (1799). 

AGNE8I,  Mabu.  Tebbsa,  sister  of  the  above  (died 
1780),  was  well  known  as  a  musidan,  having  composed  a 
number  of  cantatas^  besides  three  operas — iSophcnube,  Giro 
in  ArvMnia^  and  Nitoeri, 

AGNOET^  (from  iffvoU,  to  be  ignorant  6t),  in  Ckiurtk 
Sidorp,  a  sect  of  ancient  heretics  who  maintained  that 
Chiisf  s  human  nature  did  not  become  omniscient  by  its 
union  with  His  divinity.  Its  founder  was  Themistius,  a 
deacon  of  the  Monophysites  in  Alexandria  in  the  6th  cen- 
tury.   The  sect  was  anathematised  by  Gregory  the  Great 

AGNOLO,  Baocio  d',  wood-carver,  sculptor,  and  archi- 
tect, was  born  at  Florence  in  1460.  The  first  was  his 
original  calling,  and  he  attained  considerable  distinction  in 
it  before  he  turned  his  attention  to  architecture,  which  he 
went  to  Rome  to  study  in  1530.  He  still  carried  on 
wood-carving,  and  his  studio  was  the  resort  of  the  most 
celebrated  artists  of  the  day — ^Michael  Angelo,  Bansovius, 
the  brothers  Sangallo,  and  others.  On  his  return  to 
Florence  he  devoted  himself  chiefly  to  architecture^  and 
planned  many  of  tiie  finest  palaoes  and  viUas  of  that  dty, 
such  as  the  Villa  Borghese  and  the  Fblais  Bartolini.  The 
laUer  was  the  first  dwelling^hiuse  which  had  what  had 
previously  been  confined  to  churches— frontispiecea  of 
columns  to  the  doors  and  windows.  For  introducing  this 
fashion  Agnolo  incurred  the  ridicule  of  the  Florentines; 
but  it  nevertheless  established  itself  firmly.     Another 


much-admired  work  of  this  farchitect  is  the  campanila 
or  beU-tower  of  the  church  Bi  Santo  Spiriio  in  Fkoenoe. 
He  was  also  engaged  to  complete  the  drubi  of  the  eopoLt 
in  the  metropolitan  church  Di  Santa  Maria  ddFiore;  but 
Michael  Angelo  found  fault  with  his  plans,  and  the  work 
remains  unexecuted  to  this  day.  .  He  died  in  1543,  leaving 
three  sons,  archite  ts,  one  of-  whom,  Giuliano,  oompleterl 
his  fathei^s  unfinished  works. 

AGNONE,  a  town  of  South  Italy,  at  the  foot  of  Monte 
Gapraro,  20  miles  N.W.  of  Campobassa  It  has  10,230  in- 
habitants, chiefly  employed  in  the  manufacture  of  copper 
wares,  for  the  excellence  of  which  it  is  celebrated. 

AGNUS  DEI,  the  figure  of  a  lamb  bearing  a  croes» 
symbolical  of  the  Saviour  as  the  ^Lamb  of  God."  Tha 
device  occurs  in  mediseVal  sculptures,  but  the  name  ia 
especially  given  in  the  Church  of  Rome  to  a  small  cake 
made  of  the  wax  of  the  Easter  candles,  and  impressed 
with  this  figure.  Since  the  9th  century  it  has  been  custo- 
mary for  the  popes  to  Uess  these  cakes,,  and  distribata 
them,  on  the  Sunday  after  Easter,  among  the  faithful,  by 
whom  they  are  highly  prized  as  having  the  power  to  avert 
evil  In  modem  times  the  distribution  has  been  limited 
to  persons  of  dirtinction,  and  is  made  by  the  pope  on  hia 
accession,  and  every  seven  years  thereafter. 

AoNUs  Dei  is  also  the  popular  name  for  the  anthem 
beginning  with  these  words,  which  is  said  to  have  been 
introduced  into  the  nussal  1^  Pope  Sergius  L  (687-701). 
Based  upon  John  L  29,  the  Latin  form  is  Agnm  Dm,  ^ 
t6Ui»  peeeata  mundi,  miserere  nobis.  In  the  celebration  of 
the  mass  it  is  repeated  three  times  before  the  communion, 
and  it  is  also  appended  to  many  of  the  litanies. 

AGOBABD,  a  Frank,  bom  in  779,  became  ooa4jutor  to 
Leidrad,  archbi^op  of  Lyons,  i^.  813,  and  on  the  death  of 
the  latter  succeeded  him  in  the  see  (816).  He  was  one  of 
the  chief  supporters  of  Lothaire  and  Pepin  in  their  con- 
spiracy against  their  father,  Louis  le  Debonnaire,  and  waa 
in  consequence  deposed  by  the  council  of  Thionville  (835); 
On  making  an  apology  for  lus  conduct^  and  becoming 
reconcQed  to  the  emperor,  he  was  reinstated  in  837. 
Agobard's  works,  which  were  edited  by  Baluie  in  1665 
(2  vols.  8vo),  show  him  to  have  been  a  man  of  alear 
intellect,  strongly  opposed  to  the  superstitious  notaooa  of 
the  time.  He  wrote  against  image-worship,  the  belief  in 
witchcraft,  the  ascription  of  tempests  to  ttie  inflnenoe  of 
sorcerers,  and  trial  by  the  ordeal  of  fire  and  water.  In 
the  adoptiofaist  controversy  Agobard  iook  a  prominent  part- 
on  the  orthodox  side.    He  died  at  Saintonge  in  840. 

AGONALIA,  in  Soman  Antiquity,  festivals  oelebcmted 
on  the  9th  January,  21st  May,  and  11th  December  in  each 
year,  in  honour  of  Janus,  whom  the  Bomans  invoked  befon 
undertaking  any  affair  of  importance^  Ovid,  in  his  Faeti^ 
I  319-332,  mentions  various  etymologies  of  the  word. 

AGONIO  LINES  (from  d  inivative,  and  y^mn,  an 
angle),  the  imaginary  lines  on  the  earth's  surface  when 
the  magnetic  needle  indicates  no  declination  or  deviation 
from  the  terrestrial  meridian— that  is,  points  to  the  traa 
north  and  south.  There  are  two  great  primary  aaonie 
lines,  varying  from  time  to  time,  the  courses  of  whida  for 
the  epochs  1787  (from  Huisteen's  Magnetitmus  der  Srde) 
and  1840  (by  General  Sir  E.  Sabine)  are  figured  in  Keith 
Johnston's  Phftieal  Atku. 

AGOKOTHETA,  or  AooNOTHim  {Ay^  and  nBiqiu\ 
in  €frecian  AnHquity,  was  the  president  or  superintendent 
of  the  sacred  games.  At  first  the  person  who  institoted 
the  games  and  defrayed  the  expenses  was  the  Agonothstea; 
but  in  the  great  public  games,  such  as  the  Olympic,  I^rthian, 
kc,  these  preaidents  were  the  representativea  of  different 
states,  or  were  chosen  from  the  peopla  in  whoae  eountiy 
the  games  were  celebrated.  They  received  the  several 
titlet    of    atffvfty^roi,   ppaff€vrqu[f  Syvii^ifi)puif    aytiroSiiwv 
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lifJU)6inL  Thej  wero  alao  called  ^fiM^oi  or  iaphoyofioi, 
from  the  rod  or  sceptre  emblematic  of  their  authority. 

AGORA  (iy«4>«,  to  congregate),  the  place  used  among 
the  ancient  Greeks  as  a  pubUc  marset,  and  corresponding  in 
geneial  with  ihe  Boman  fonun.  From  its  convenience  as 
a  meeting-place,  it  became  in  most  of  the  cities  of  Grdece 
the  general  resort  for  social  and  political  pnipoata.  In 
Thessaly,  howeyer,  the  market-place  was  kept  apart  from 
«the  field  of  freedom,"  where  the  commons  met;  and  at 
Sparta  a  similar  provision  "W^  made  by  the  institutions  of 
Lycorgus,  that  nothing  might  distract  the  attention  of  'the 
auditors.  At  Athens,  with  the  increase  of  commerce  and 
political  interest,  it  was  found  advisable  to  call  pubUc 
meetings  at  the  Pnyx  or  the  temple  of  Bacchus;  but  the 
important  assemblies  there,  such  as  meetings  for  oetradsm, 
were  held  in  the  agora.  In  the  best  days  of  Greece  the 
agora  was  the  place  where  nearly  all  public  traffic  was  con> 
ducted.  To  frequent  it,  therefore,  was  equivalent  to  being 
actively  engaged  in  business;  and  ''he  has  forsaken  the 
agora,"  indicated  that  a  man  was  a  suspicious  character. 
The  agora  was  most  frequented  in  the  forenoon,  and  then 
only  by  men.  Slaves  did  the  greater  part  of  the  purchasing, 
though  even  the  noblest  citizens  of  Athens  did  not  scruple 
to  buy  and  sell  thera  The  name  dyopa  was  also  given 
(and  this  is  perhaps  the  primary  use  of  the  word)  to  the 
ammblies  of  the  people  in  the  Grecian  states.  These 
assemblies  were  convened  by  proclamation  by  order  of  the 
sovereign  power,  a  herald  inviting  all  concerned  to  the  agora. 
Hie  right  of  speech  and  of  vote  in  these  assemblies  appears 
to  have  been  restricted  to  the  nobles,  all  that  was  allowed 
to  the  populace  being  the  indication  of  their  sentiments 
on  the  topics  brought  before  them  by  signs  of  applause  or 
disapproval  At  Athens  the  old  agora  lay  to  the  west  of 
the  dtadeL  It  was  adorned  with  trees  planted  by  Cimon 
the  conqueror  of  the  Persiaos;  and  aroimd  it  numerous^ 
pohUe  buildings  were  erected,  such  as  the  senate  hall  and 
the  law  oourta.  The  new  agora  lay  to  the  north  of  the 
Acropolis,  in  the  Eretrian  quarter.  Pausanias  is  the  great 
arehitectmal  authority  on  the  agom  of  M^;alopoliB,  Corinth, 
Kha,  Messina,  Sparta,  ke,  Palladius  and  Yitruvius  also 
givedetaila.  The  remains  of  different  agore  are  described 
in  Uie  works  of  Tezier,  Newton,  Barth,  and  other  travellers. 

AGOBANOMOI,  magistrates  in  the  republics  of  Greece, 
whose  position  and  duties  were  similar  to  those  of  the 
»diles  of  Borne.  In  Athens  there  were  ten,  chosen  annu- 
ally by  lot,  five  of  whom  took  charge  of  the  dty,  and  five 
of  the  harbour:  The  former  saw  to  the  maintenance  of 
order  and  decency  in  the  markets,  took  cognisance  of  the 
parity  of  the  articles  exposed  for  sale  and  of  all  weights 
and  measures,  and  collected  the  dues;  the  latter  received 
the  harbour  dues  and  enforced  the  shipping  regulations. . 

AGOBDO,  a  town  in  North  Italy,  12  miles  N.W.  of 
BeUuna  The  valley  of  Imperina,  in  its  vicinity,  contains 
the  richest  copper  mines  in  Italy.    Population,  3000. 

AGOSTA,  or  Augusta,  a  city  of  Sicily,  14  miles  N.  of 
Syracuse,  and  in  the  province  of  that  name.  It  is  built  on 
a  peninsula^  and  is  united  to  the  mainland  by  a  narrow 
eaoaeway.  By  some  writers  it  is  supposed  to  occupy  the 
site  of  ^ancient  Megara  HyhUsa.  The  modem  city,  which 
was  founded  by  the  emperor  Frederick  IL  in  1229-33,  suf- 
fered severely  during'the  wars  of  succeeding  centuries,  and 
was  several  times  sadced.  It  had,  however,  attained  consider- 
able opulence  when,  in  1693,  it  was  overthrown  by  an  earth- 
quake, the  effecta  of  which  were  aggravated  by  the  explosion 
of  the  powder  "*ftg*«itiA  of  the  dtadeL  One-third  of  tie 
inhabitants  perished  in  this  disaster.  When  the  city  was 
rebuilt,  the  streets  were  laid  out  in  parallel  lines,  and  the 
houses  were  constructed  with  low  roofs,  so  as  to  mitigate  the 
lesolts  of  any  recozrence  of  the  calamity.  Agosta  is  forti- 
fiad  towsrda  both  sea  and  land;  and  the  harbour,  thoo^ 


rather  difficult  of  access,  is  commodious  and  well  sheltered. 
The  bUef  trade  of  the  town  is  in  salt;  and  the  other  exports 
include  wine,  cheese,  oil,  honey,  and  sardines.v  Near  Agosta 
the  Dutch  were  defeated  by  the  French  in  a  naval  engage- 
ment in  1676,  and  their  famous  admiral,  De  Buyter,  was 
mortally  wounded.     Population  (1865),  9735. 

AGOSTINI,  Leonuido,  an  eminent  antiquary  of  the 
17th  century,  bom  at  Siena.  After  being  employed  for 
some  time  by  Cardinal  Barberini  to  collect  works  of  art  for 
the  Barberini  palace,  he  was  appointed  by  Pope  Alexander 
TIL  superintendent  of  antiquities  in  the  Boman  states. 
He  issued  a  new  edition  of  Pita's  Sicilian  Medals,  with 
engravings  of  400  additional  specimens;  but  a  promised 
volume  of  letterpress  explanation  never  appeared.  In  con« 
junction  with  Bellori  he  also  published  a  work  on  antique 
sculptured  gems,  which  was  translated  into  Latin  by  Gro- 
novius  (Amsterdam,  1685). 

AGOSTINO  and  AGNOLO  (or  Anoelo)  DA  SIENA, 
two  brothers,  architects  and  sculptors,  who  flourished  in  the 
first  half  of  the  14th  century.  Delia  Yalle  and  other  com- 
mentatora  deny  that  they  were  brothers.  They  certainly 
studied  together  under  Giovanni  Pisano,  and  in  1317  were 
jointly  appointed  architects  of  their  native  town,  for  which 
they  designed  the  Porta 'Bomana,  the  church  and  convent 
of  St  Franda,  and  other  buildings.  On  the  recommendar 
tion  of  the  celebrated  Giotto,  who  styled  them  the  best 
sculptors  of  the  time,  they  were  chosen  to  execute  the  tomb 
of  Guido,  bishop  of  Arezzo,  which  that  artist  had  designed. 
It  was  esteemed  one  of  the  finest  artistic  works  of  the  14th 
century,  but  unfortunately  was  destroyed  by  the  French 
under  the  Duke  of  Aigou. 

AGOSTINO,  Paolo,  an  eminent  Italian  musician,  bom 
at  Yalerano  in  1593.  He  studied  under  Nanini,  and  suc- 
ceeded Ugolini  as  conductor  of  the  Pope's  orchestra  in  St 
Peter's.  His  musical  compositions  are  numerous  and  of 
great  merit,  an  A^ut  Dei  for  eight  voices  being  specially 
admired.     He  died  in  1629. 

AGOUTI,  a  genus  of  mammals  (the  Daiyprocta)  found 
in  South  America  and  in  some  of  the  West  Indian  islands, 
belonging  to  the  same  family  as  the, guinea-pig,  via.,  that 
of  CavidtB  in  the  order  BodaUicL  -The  largest  and  com- 
moneet  species  is  the  2>.  Aguii,  somewhat  resembling  a 
rabbit,  but  about  'the  size  of  a  hare,  whence  it  is  sometimes 
called  the  rabbit  or  hare  of  South  America.  The  feet  have 
Urge  and  strong  daws,  but  the  animal  does  not  burrow; 
the  hind  legs  are  very  bug,  and  when  eating  it  squats  on 
them,  feeding  itself  with  its  fore-paws;  and  the  tail  is, 
except  in  one  spedee,  a  very  short  naJced  stump.  The 
agoutis  are  gregarious,  live  chiefly  in  woods,  and  feed  on 
v^etables  exdusivdy,  especially  on  rooU  and  nuts.  They 
commit  great  havoc  in  sugar  plantations  by  gnawing  the 
roots  of  the  canes,  and  in  sugar-growing  localities  are  there- 
fore destroyed  as  vermin.  The  flesh,  which  is  tender  and 
well-flavoured,  is  a  common  artide  of  diet  in  Guiana  and 
BraziL  When  the  Antilles  and  Bahamas  were  discovered 
they  are  said  to  have  been  overrun  with  these  animals, 
which  were  the  Isigest  quadrupeds  then  found  in  the  islands. 

AGBA,  a  division,  district,  and  dty  of  British  India, 
under  the  juriwiiction  of  the  lieutenantgovemor  of  the 
North-Westem  Provinces.  Thi  Aoiu  Diyisioh  comprises 
the  six  districts  of  Agra,  EUwah,  Mainpurf,  FarrakhAbid, 
Etah,  and  Mathurl  It  la  bounded  on  the  N.  by  the 
AUgarh  district;  on  the  W.  by  the  Bhartpur,  Dholpur. 
and  GwaUor  states;  on  the  a  by  the  Jalaun  and  Cawn- 
pur  districte;  and  on  the  R  by  the  Ganges.  Agra  division 
contains,  according  to  the  census  of  1872,  a  popuUtion  of 
5,038,136  souls;  of  whom  4,607,946  are  Hindus,  427,834 
Mahometans,  and  2356  Christians  and  others. 

AoEi.  DisTWcr  lies  between  26*  43'  45"  and  27*  24' 
15"  If.  lat,  and  between  77*  28'  and  78*'  53'  E.  loma 
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It  is  bounded  on  the  N.  by  tbo  district  of  Ifathori;  on 
theE.  by  the  Mainpiiri  and  Et&wah  districts;  on  the  S.  by 
the  GwaUor  tenitory  aild  the  Dholfrar  etftte;  sad  on  the  W. 
by  the  Bhartpur  territory.  Its  area  in  187S  w&ii  ireiumed 
at  1873  square  miles,  and  its  pot>u]ation  at  l^Odi^d^ 
souls.  The  general  appearance  of  the  district  U  ihat  Am- 
nion to  thft  Doab,  a  leyel  plain  intersected  by  "wateroourses 
(nAUs^  and  ravines.  The  only  hills  are  the  sandstone  eleva- 
tions in  the  west  and  south-west  of  the  district  The  prin- 
cipal rivers  are  the  JamnA,  Chambal,  Uttangan,  and  Eharl 
Tne  Jamn4  intersects  the  district,  cutting  off  the  sub- 
divisions of  Itmadpur  and  FizozibAd ;  and  a  branch  of  the 
Allgarh  division  of  the  Ganges  Canal  passes  through  its 
northern  parts.  The  general  elevation  of  the  district  is 
estimated  at  from  650  to  700  feet  above  the  level  of  the 
sea.  The  soil  is  sandy;  many  of  the  wells  are  brackish, 
and  tiie  local  water  supply  is  scanty.  The  failure  of  the 
periodical  rains  during  the  monsoon  suffices  to  produce 
great  scarcity,  sometimes  teaching  the  famine  point  Only 
five  towns  are  returned  by  the  census  as  containing  up- 
wards of  5000  inhabitants,  viz.,  Agra  dty  (the  capital  of 
the  district),  population  ^49,008;  Fathipur  Sikri,  the  site 
of  Akbar's  famous  mosque  and  palace,  6878;  Firoz&b&d, 
U,255;  PinAhit,  6571;  and  Ssimri,  5704.  There  are 
three  municipalities,  vis.,  Agra  dty,  Firos&b&d,  and  Fathi- 
pur Sikrl  These  mundpalities  derive  their  local  revenue 
from  octroi  and  £rom  property  within  the  munidpal  limits. 
The  total  munidpal  income  and  its  incidence  per  head  of 
the  population  are  as  follows : — Agra  dty,  munidpal  income, 
£15,441,  inddence  per  head,  2&  Ofd.;  Firoz&bdd,  £724 — 
Is.  per  head;  Fathipur  Bikd,  £366— Is.  per  head.  The 
land  revenue  of  the  whole  district  was  stated  in  1871  at 
£162,882,  and  the  gross  revenue  at  £660,526.  A  scheme 
of  rural  instruction  by  means  of  indigenous  schools  was 
introduced  in  1848.  In  1871-72  there  were  431  schools 
in  the  district,  attended  by  10,823  pupils,  of  whom  8820 
were  Hindus,  1293  Mahometans,  and  710  of  other  deno- 
minations. The  educational  establishments  within  the  dty 
will  be  described  below.  The  poHce  force  consisted  of 
1358  regular  police  in  1871,  equal  to  one  man  to  every 
1*37  square  miles  of  area,  or  one  to  every  805  inhabitants; 
and  a  village  watch  or  rursl  constabuluy  of  1921  men, 
being  one  man  to  every  0*97  square  miles  of  area,  or  one 
to  every  570  inhabitants.  The  chief  crimes  of  the  district, 
in  common  with  the  rest  of  the  Doab,  are  burglary  and  theft 
AoBA  CiTT,  sitnated  on  the  banks  of  the  JamnA  river, 
in  27''  lO'  K.  kt,  and  78""  5'  K  long.^  is  the  hetfd-quarters 
of  the  divisioii  and  capitsl  of  the  district  Formerly  it  was 
the  provihdal  capital  also,  but  since  the  mutiny  Uie  seat 
of  government  has  been  removed  from  Agra  to  AllahAbAd. 
The  dty,  which  is  about  4  mOes  in  length  by  3  in  breadth, 
sweeps  along  the  banks  of  the  river  in  a  semicirde.  The 
prindpal  thoroughfares  are  a  fine  broad  street  intersecting 
the  town  from  north  to  south;  and  the  Strand,  whidi  runs 
along  the  banks  of  the  river  for  a  distance  of  2  miles. 
This  road  measures  80  feet  in  width,  and  is  said  to  have 
been  constructed  by  the  destitute  poor  during  the  famine 
of  1838.  In  1846  the  population  of  the  dty  was  esti- 
mated at  66,000;  in  1872  it  was  ascertained  to  be  149,000. 
The  conservancy  and  improvement  of  the  town  are  in  the 
hands  of  a  munidpal  committee,  which  derives  its  funds 
prindpally  from  octroi  duties.  In  1871-72,  the  munidpal 
income  was  returned  as  follows:— Octroi  duties,  £13,587; 
miscellaneous  recdpts,  such  as  rent  from  land  belonging  to 
the  munidpality,  Ac.,  £1854— total,  £15,441.  The  details 
of  munidpal  expenditure  were  as  follow: — ^Establishment 
and  cost  of  collection,  £1667,  12s.;  police,  £4041,  12s.; 
conservancy,  £1749,  12ft;  li^^tang,  £672, 14s.;  watering, 
£255,10a;  original  worka,£3561, 16a.;  repairs, £1429, 2s.; 
•dttoatioii.J^lSO;  Tiodnation, £36,  6a.;  di8peiiiBary,£360; 


charities,  £240;  grants  io  eanionments,  musemn,  Acl, 
£1465, 2s.— 4otaI,  £15,599, 6s.  The  prindpal  educational 
establishment  in  Agra  is  the  Government  Collm^  a  hand- 
some buildings  situated  in  the  dvil  lines  a  sh<nt  distance 
from  the  tolm.  It  was  established  in  1820;  in  1872  it 
contained  385  pupils.  The  other  chief  schools  are  the  8t 
John's  College,  establlshad  by  the  Church  Missionary 
Sodetyin  1854;  the  Victoria  College,  established  in  1862; 
and  St  Petei^s  Catholic  College.  These  three  collies  in 
1872  had  643  pupils  on  their  rolls.  There  is  also  a  medicsl 
college,  founded  in  1853.  The  total  number  of  students 
admitted  into  it  during  the  sixteen  years  from  1855  to 
1870  indusive,  was  1168,  of  whom  235  passed  the  pre- 
scribed examination  and  recdved  appointments  in  the 
government  medical  service.  The  Agn  fort  has  a  very 
imposing  appearance,  but  is  of  no  great  strengtL  It  occu- 
pies a  large  space  of  ground  on  the  banks  of  the  river, 
endosed  by  high  walls  and  towers  of  red  stone.  The  fortress 
was  constructed  by  the  Emperor  Akbar  in  the  latter  part 
of  the  16th  century,  and  exceeds  a  mile  in  dreuit  In 
1803  the  place  was  hdd  by  the  MarhattAs;  but  being 
invested  by  Lord  Lake's  army,  it  surrendered  sf ter  a  day's 
bombardment  During  the  mutiny  of  1857  it  formed  a 
place  of  refuge  for  the  European  and  Christian  community 
of  Agra,  and  was  threatened  by  the  insuigent  sepoys.  The 
buildings  of  most  note  within  the  waUs  of  the  fort  are  the 
palace  and  hall  of  audience  of  ShAh  JahAn,  and  the  Hotf 
Masjid,  or  "Bearl  Mosque." 

"  In  the  centre  of  the  palece,"  eayi  Mr  Feiganon  in  hie  Bidarg 

(if  ArekiUdun,  vol.  ii.,  pp.  690-700,  **  is  s  ffnat  court  600  fiett  I7 
870,  nuToonded  b^  arcaaea,  and  approackea  at  tbe  oppodte  ena 
through  a  saccesaion  of  beautiful  courta  opening  into  one  another 
by  gatewaya'  of  great  mafnifieence.  On  one  ai^e  of  this  court  ia 
the  great  hall  of  the  palace,  the  Dfwini-KhAi,  208  feet  by  76^ 
■upported  by  three  randea  of  arcades  of  ezqniaite  beauty.  It  is  open 
on  three  aides,  and  with  a  niche  for  the  throne  at  the  back.  Tim 
hall  ia  now  used  as  an  araenaL  Behind  it  are  two  smaller  eosrte, 
the  one  containing  the  D£wini-Am  or  hall  of  private  andleoee, 
the  other  the  harem.  The  hall  in  the  former  is  one  of  the  meet 
elegant  of  Bhih  JahAn'a  buildings,  being*  wlv>lly  of  white  marUe 
inlaid  with  nredoue  atones^  and  the  deaum  of  tM  whole  beins  in 
the  beat  style  of  hia  reign." 

The  Motf  Maqid  or  Bearl  Mosque  is  the  most  elegaot 
mosque  -of  Indian-Mahometan  architecture.  Mr  Fergus- 
son  describes  it  as  foUows: — 

"  Its  dimenriona  are  oonsidentble,  being  externally  S85  feet  cast 
and  west,  by  190  feet  north  and  south,  and  the  courtyard  155  feet 
aquaxe.  The  maaa  ia  alio  considerable,  aa  the  whole  is  jalsed  on  a 
terrace  of  artificial  oonstmetion,  I7  the  aid  pf  whidi  it  standa  weD 
out  from  the  surrounding  buildinga  of  the  fort  Ita  chief  beaaty 
consists  in  its  courtyard,  which  ia  wholly  of  white  marUe  tnm  the 
pavement  to  the  summit  of  its  domes.  Th  dealgn  it  somewhat 
reatimbles  the  great  Dehli  moeque^  except  that  ue  minaieta  are 
omitted,  and  the  aide  gatewava  are  only  reoesses.  Hke  waatem  part, 
or  mooque  properly  ao  called,  ia  of  white  marble  inaida  and  out ; 
and,  except  an  inacription  from  the  EurAn  inlaid  with  black  marUe 
aa  a  friese,  has  no  ornament  whatever  beyond  the  lines  of  its  own 
graoeftd  architecture." 

Agra,  however,  is  even  more  famous  for  the  Tij-Mshsl, 
a  splendid  mausoleum  built  by  the  Emperor  ShAh  JahAn 
for  the  remains  of  his  favourite  wife,  MumtAsA  Mahal,  and 
where  he  himself  is  also  buri^  The  building  is  of  white 
marble,  with  four  tall  minarets  of  the  same  material,  one 
at  each  corner.  The  whole  rises  from  an  elevated  marble 
terraca  The  following  account  is  extracted  from  Mr 
Fergussoa's  ffiitorp  of  ArckUecdure,  pp.  693-694: — 

"The  enclosure,  inblading  the  gsidens  and  outor  eooH^  b  a 
pazaUebgrsm  of  1880  feet  by  more  than  1000  ftet  The  oatsr  eev^ 
aurroonded  by  aitsadee  and  adorned  by  four  gateways,  tens  aa 
oblouj^  occupying  in  length  the  whole  breadth  of  the  indoanre^  by 
about  460  feet  in  depth.  The  prindpal  gateway,  meaaoring  110 
feet  by  140,  leada  from  the  oourt  to  the  gardena,  wUch,  with  tinir 
marUe  oaaala  and  fountains  and  ofpcass  ttes%  era  almost  as  hMst^ 
frd  aa  the  tomb  itedf,  The  tomb  standa  on  a  ndasd  plstfafn  18 
feet  hjgh,  £sced  with  white  marUe,  and  Is  axaetly  SIS  fisTsissiSL 
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At  MC&  oomff  of  this  temoo  tituii6C%  miimnt  188  Ut/t  in  height^ 
•nd  of  the  most  ezqviuto  proportiona^mote  leautifal,  perhapg, 
than  unr  other  in  India.  *  in  tho  centra  of  the  marble  pUtfonn 
fUnds  the  maoioleam,  a  aqnara  of  186  feet^  witi&  the  oomen  eat  off 
to  the  extent  of  88  feet  9  inchee.  The  oentre  of  this  is  oooapied  by 
the  prindpel  dome,  68  feet  in  diameter  and  80  feet  in  height  under 
which  is  an  indosara  formed  by  a  sereen  of  treOis-work  of  vhite 
marble^  a  ehef-^mwm  of  elegance  in  Indian  srt  Within  tUs  stand 
the  two  tombs.  These,  however,  as  is  nsnal  in  Indian  sepnlehrea, 
an  not  the  trae  tombe;  the  bodies  rest  in  a  Tanlt  lerel  with  the 
lorface  of  the  groond,  beneath  plainer  tombstones  placed  exactly 
Qfidemeath  thoee  in  the  hall  above.  In  each  angle  m  the  building 
ii  a  smaller  dome  of  two  storeys  in  height,  26  foet  8  inches  in 
diameter,  and  connected  by  varions  passages  and  halls.  The  light 
to  the  central  apartment  is  admitted  only  thrangh  donblS  scrsens  of 
vhite  marble  trellis-work  of  the  most  exquisite  design,  one  on  the 
oBter  aud  one  on  the  inner  face  of  the  walls.  In  onr  climats  this 
voold  prodnoe  nearly  complete  darkneu;  bat  in  India,  and  in  a 
boildmg  wholly  eomjweed  of  white  marble^  this  was  required  to 
Umper  the  glare,  which  otherwise  would  hare  been  intolerable.  As, 
it  ia,  no  words  can  express  the  chastened  beauty  <^  that  central 
ehimber,  aeen  in  the  soft  gloom  of  the  subdaed  light  which  reaches 
it  through  the  distant  and  half-doaed  openings  that  surround  it 
When  Qsed  as  a  pleasure  palace,  it  must  nave  been  the  oooieat  and 
the  loTdieat  of  garden  retreats ;  and  now  that  it  is  sacred  to  the 
dead,  it  is  the  most  graceful  and  moat  impreedve  of  the  sepulchres 
of  the  world.  This  building  is  an  early  example  of  that  system  of 
inlftTing  with  precious  stonea  which  became  the  great  eharacterietio 
of  the  style  of  the  Muf  hula  after  the  death  of  Akbar.  All  the  apan- 
diils  of  the  Taj,  all  the  anglee  and  mora  important  architectural 
details,  are  heightened  by  being  inlaid  with  pracious  stones,  such 
H  igatea,  bloodistones,  jaspers,  snd  the  like.  Theee  era  combined 
in  wreaths,  scrolls,  snd  seta,  as  exquisite  in  desi^  as  ther  an 
beaatiiul  in  colour;  and,  relicTed  by  the  pun  white  marble  in 
which  thfy  ara  inlaid,  they  forin  the  meet  beautiftil  and  precious  style 
of  ornament  ever  adopted  m  architecture.  It  is  lavishly  bestowed  on 
thetomle  themselves  and  the  screens  that  surround  them,  but  mora 
ipezingly  introduced  on  the  moeque  that  forms  one  wing  of  the  T^, 
■ad  on  tiie  fountains  and  surroimding  buildings.  The  judgment,  in- 
deed,  with  which  this  style  of  ornament  is  apportioned  to  ue  various 
Pirti  is  almost  as  remarkable  ss  the  ornament  itself^  snd  conveys  a 
oi^  idea  of  tho  taste  and  skill  of  the  Indian  architects  of  this  age." 

Tavendo;  in  his  Travels  (voL  ill,  p.  94),  mentions  that 
20,000  workmen  were  inceasantly  employed  on  this  work 
during  a  period  of  twenty-two  years.  The  tomb  of  the 
£mperor  Akbar  is  contained  in  a  splendid  mansolenm  at 
fiikandri,  a  suburb  of  Agra  city. 

AORAM,  or  Zagrab,  the  capital  of  the  Austrian  pro- 
vince of  Croatia,  is  finely  situateid  on  a  hill  near  the  banks 
of  the  Save,  in  45'  49'  N.  lat  and  16*  1'  R  long.,  160 
miles  south  of  Vienna.  It  is  the  seat  of  the  governor  of 
Slavonia  and  Croatia,  of  a  bishop,  of  the  courts  of  justice, 
snd  t>f  the  meetings  of  the  provincial  diet.  Agram  is 
divided  into  three  parts,  called  the  upper  and  lower  towns, 
and  the  town'  of  the  bishop.  It  luis  a  lyceum,  library, 
mnseom,  gymnasium,  an  ancient  cathedral,  and  a  large 
library.  Some  silk  and  porcelain  are  manufactured,  and  a 
brisk  trade  is  earned  on  in  grain,  potash,  tobacco,  and 
honey.    Population  in  1869,  19.857. 

AGRARIAN  LAWS  (Leges  Agraria),  when  used  in  the 
most  extended  signification  of  the  term,  are  laws  for  the 
distribution  and  regulation  of  property  in  land.  The  his- 
tory of  these  enactments  is  not  only  important  as  en»Iana- 
toiy  of  the  constitution  of  the  ancient  republics,  out  is 
rendered  highly  interesting  by  the  conflicting  opinions  which 
have  been  entertained  respecting  their  object  and  operation. 
It  seems  to  have  been  a  notion  generally  entertained  in  the 
sndent  world  that  every  citizen  of  a  country  should  be  a 
landholder;  and  that  the  territory  of  a  state,  so  far  as  it 
was  not  left  unindosed  or  reserved  for  pubUc  purposes, 
should  be  divided  in  equal  portions  among  the  citizens. 
Such  a  distribution  of  public  land  seems  to  luiYe  been  acted 
upon  as  a  recognised  principle  from  the  earliest  period  to 
which  existing  historical  records  extend  Hence  we  find 
the  Almighty  giving  express  instructions  to  Mopes  as  to  the 
manner  in  which  the  land  of  Canaan  was  to  be  portioned 
out  among  the  Hebrews  (Nnnu  xxxiiL  64),  and  naming  the 
persons  to  whom  the  division  was  to  be  entrusted  (Num. 


zzziy.  16-18).  A  diyision  of  the  land  was  accordingly 
made,  and  the  portion  assigned  to  each  man  became  his 
inalianaWe  proper^,  and  descended  in  perpetuity  to  his 
heirB  and  raooessora^  By  the  law  of  Jubilee,  all  lands  were 
restored  free  of  encumbranoes  on  the  recuzrence  of  the 
''year  of  release;"  so  that»  though  a  man's  estate  might,  in 
the  interval,  have  been  repeatedly  sold  or  alienated,  yet  on 
the  return  of  the  fiftieth  year  it  reverted  to  the  heirs  of  the 
onginal  possessor  (Levit.  zzr.  10).  In  the  republics  of 
ancient  Greece,  and  also  in  the  Oredan  cdonies,  a  similar 
principle  of  division  of  land  prevailed  (Thuc.  t.  4,  Herod, 
iy.  159).  Lyonrgus  is  represented  by  Plutarch  {Lycur.) 
as  redividing  the  whole  territory  of  Laconia  into  39,000 
parcels,  of  which  9000  were  assigned  in  equal  lots  to  as 
many  Spartan  families,  and  80,000,  also  in  equal  lots,  to 
their  free  subjects;  and  although  this  statement  is  not  borne 
out  by  any  of  the  early  Qreek  histbrians,  and  is  even  incon* 
sistent  with  ihe  assertion  of  Aristotle  {PoliL  il  4),  yet  it  is 
valuable  as  recognising  the  principle  of  the  division  of  the 
public  hmds.  (See  Thirlwall's  HiH,  of  Oreeee,  chap,  viii., 
and  Qrote's  JTuf.  of  Greece,  part  ii  chap.  yL,  with  tho 
authorities  there  quoted.) 

It  was  long  a  prevalent  and  undisputed  opinion  that  tho 
territories  of  the  Hebrews,  and  of  the  republics  of  ancient 
Greece,  were  divided  into  equal  portions,  and  that  the 
object  of  such  a  distribution  was  to  maintain  a  state  of 
equality  Among  all  the  members  of  the  oommunity.  This, 
however,  does  not  appear  tq  be  consistent  with  the  dis- 
tinctions of  rank  which  we  find  admitted  in  Scripture  (Josh, 
ik.  15;  zxii  14;  1  Sam.  iz.  21,  &a,  &c);  and  from  a 
remark  of  Thucydides  (i  6),  taken  in  connection  with  the 
statement  of  Aristotle  {Polit.  ii  9),  it  may  be  legitimately 
inferred  that  property  did  not  continue  to  be  equally  dis- 
tributed at  Laoedasmon.  Distinctions  of  rank  are  clearly 
recognised  in  the  legislation  of  Solon.  Aristotle,  in  tho 
Second  Book  of  his  F<ditice  (chap,  vi,  &c),  explains  tho 
constitutions  of  several  of  the  ancient  republics,  and  endea- 
vours to  show  how  the  population  is  to  be  accommodated 
to  this  equal  division  of  land;  but  it  would  be  foreign  to 
our  object  to  review  his  arguments.  It  may  be  sufficient 
to  remark  that  such  an  attempt  to  arrest  the  progress  of 
enterprise  is  altogether  inconsistent  with  the  spint  of  liberty 
which  gave  life  and  energy  to  the  ancient  republics;  and 
thaty  though  it  might  have  been  carried  into  effect  under 
the  despotism  of  Persia  or  the  predominant  rule  of  the 
kings  of  Maoedonia^  it  was  entirely  at  variance  with  the 
freedom  of  opinion  which  prevailed  in  Greece,  and  the 
stubborn  resistance  to  control  which  animated  the  Romans 
after  the  expulsion  of  the  kings.  But  granting  that  such 
a  policy  had  been  practicable,  it  would  have  been  highly 
inexpedient  The  ignorant  Hindu  might  remain  satLsfied 
with  the  caste  which  nature  had  transmitted  to  him  through 
successive  generations,  because  his  progenitors  had  been 
prevented  from  emerging  from  their  obscurity;  but  tho 
citizens  of  Greece  and  Italy,  being  themselves  constituent 
members  of  the  body  politic,  and  not  ignorant  of  the  power 
thereby  oonfened  on  them,  could  not  have  been  kept  in 
check  by  the  same  principle  of  fear.  Such  an  attempt, 
moreover,  to  prevent  the  acquisition  of  property  would 
have  obstructed  the  advancement  of  the  arts  of  civilised 
life,  would  have  extinguished  those  feelings  of  patriotism 
which  led  the  Greeks  so  often  to  hazard  their  lives  in 
defence  of  their  country,  and,  by  engendering  discontent 
and  exciting  internal  commotions^  would  have  made  them 
an  easy  prey  to  their  enemies. 

The  expression  Agrarian  Laws,  however,  is  more  com* 
monly  applied  to  the  enactments  among  the  Romans  for 
the  management  of  the  public  domains  (agerpublieui);  and 
to  an  aoooont  of  these  tiie  romainder  oi  onr  space  must  be 
devoted.    It  is  a  singular  fact  that^whilaafanoetavoiy  other 
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saljbet  connacted  with  the  Boman  oonstltation  had  beea 
snooeflsfiillj  inyertigaied  and  explained,  the  object  and  in- 
tention of  the  agrarian  kwa  were  enthely  nuBimdentood 
by  Bcholan  for  many  oentoriea  after  the  reTival  of  lefctera. 
lliey  were  invariably  represented  as  intended  to  prohibit 
Boman  dtixens  from  holding  property  in  land  above  a 
certain  fixed  amount;  and  as  authorising  the  division 
among  the  poorer  eitisens  of  the  estates  ^  private  indi- 
▼idnais  when  these  exceeded  the  prescribed  limit;  thus 
legalising  a  system  of  plunder  which  would  have  been 
subversive  of  all  social  order.  Ko  such  doctrine  had, 
indeed,  been  admitted  in  any  well-regulated  state,  ancient 
or  modem;  nor  did  anything  analogous  to  it  appear  in  the 
principleB  or  practice  of  the  Boman  ooni^tution;  yet  the 
expressions  used  l^  the  ancient  authors  in  reference  to  these 
enactments,  and  the  disturbances  to  which  they  invariably 
gave  rise,  seemed  to  justify  an  unfavourable  interpretation ; 
and  the  opinion,  when  once  propounded,  was  vnoondition- 
ally  received  by  snccsssive  generations  of  learned  men, 
notwithstanding  the  many  embarrassments  ^d  oontradio- 
tions  to  which  it  led. 

Bomulus  IB  represented  as  dividing  his  small  territorv 
among  the  members  of  his  infant  community  at  the  rate  oi 
two  Juffera  (each  extending  to  two-thirds  of  an  Englii^ 
acre)  a-piece,  as  inheritable  property.  The  whole  district, 
however,  was  not  thus  assigned;  one  portion  was  set  apart 
for  the  service  of  the  gods  and  for  the  royal  domains;  and 
another  was  reserved  as  conmion  land  for  pasture.  The 
stock  kept  on  the  common  land  served  to  eke  out  a  main- 
tenance which  twojugera  could  not  otherwise  have  furnished 
to  a  family,  and  an  agistment  was  paid  to  the  common- 
wealth for  the  pasturage.  It  is  probable  that  ihe  same 
principle  prevailed  under  the  regal  government,  and  that 
successive  adjustments  of  the  territory  were  made.  Such 
a  kw  existed  among  those  of  Servius  Tulliua.  The  equality 
of  property  thus  established  seems  to  have  been  considered 
as  a  fundamental  principle  of  the  Boman  constitution ;  and 
the  agrarian  laws  were  regarded  as  the  necessary  means  of 
wresting  from  the  laige  proprietors  the  possessions  whidi 
they  had  illegally  acquired.  Machiavelli  and  Montesquieu 
both  participate  in  this  mistake,  and  are  far  from  condemn- 
ing Uie  agrarian  laws,  even  when  taken  in  the  common 
meaning.  The  former  alleges  that  the  interest  of  every 
republic  requires  that  the  state  should  be  rich  and  the 
citizens  poor,  and  thus  justifies  the  assumed  spoliation; 
while  Montesquieu  receives  it  as  an  historical  fact  that 
Bomulus  adopted  the  principle  of  equality  in  his  original 
distribution  of  the  territory  of  Bome  as  the  future  ground 
of  her  strength,  and  that  the  tribunitian  contests  were  but 
attempts  to  restore  the  original  constitution.  Adam  Smith 
(Wealth  of  Ifaiiotu,  b.  iv.  chap,  vii  part  i)  assents  to  the 
same  interpretation,  without,  however,  any  expression  of 
approval 

The  correct  interpretation  of  the  agrarian  laws  must  thus 
be  considered  as  of  modem  date,  .^nidst  the  violence  of 
the  Frendi  Bevolution  a  scheme  for  the  equal  division  of 
the  national  property  was  advocated,  with  great  popular 
favour,  by  some  of  the  frantic  leaders,  who  sought  a  sanc- 
tion for  dieir  extravagances  in  precedents  drawn  from  the 
ancient  republics,  and  particularly  from  the  agrarian  laws 
of  the  Bomans.  The  subject  was  thus  invested  with  a  new 
interest,  and  engaged  the  attention  of  Professor  Hejrne  of 
Qottingen,  who  in  1793  (Oput,  Acad.  iv.  350-373)  ad- 
dressed to  the  members  of  his  university  a  paper  in  which 
he  successfully  oombated'the  opinions  which,  up.tiU  that 
time,  had  been  entertained  respectiDg  them,  and  showed 
that  their  object  had  been  entiiVly  misunderstood.  Other 
writers,  as  Heeren  and  Hegewisch,  embraced  and  illustrated 
h»  views;  but  it  was  reserved  for  the  acutenees  and  learn- 
ing of  Niebuhr  folly  to  deveh>p  the  theory  which  had  been 


suggested,  and  to  demonstrate  the  fact '^  that  the  i 
kwa  of  the  Bomans  were  in  no  case  intended  to  interf era 
with  or  affect  private  property  in  land,  but  related  exdu- 
sively  to  the  public  domain.*  The  theory  of  Niebuhr  was 
too  startling  to  meet  with  universal  approval  It  has 
accordingly  1>een  assailed  l^  Budorfl^  Durean  de  la  Malk 
(Eeon.  PoliL  dei  E<maine§),  Puchta,  and  others,  wlio  nave 
ingeniously  and  plausibly  supported  the  opiniona  formerly 
maintained;  but  their  arguments  fail  to  produce  conviction. 
{Ciau.  Mui.,  vel  ii.)  The  hinguage  of  Livy  pauim,  when 
referring  to  the  agrarian  laws,  is  inexplicable  unleae  the 
interpretation  of  NiebiJir  be  adopted:  — 

<*  It,"  says  Dr  Arnold,  "  amongst  Kiebahi^s  eountkas  servieas  to 
Boman  hiatoiy,  any  single  one  may  daim  our  gratitada  beyond  the 
leat,  it  in  hia  ezpknatioD  of  the  tiue  nature  and  ebaneter  of  tha 
agrarian  laws.  Twenty- four  yean  have  not  yet  elapeed  ainoe  be  fint 
pnUiahed  it,  bat  it  baa  already  overthrown  the  deeply-rooted  lalse 
mpresaions  which  prevailed  imiTeraally  on  the  sal^ect;  tad  its 
truth,  like  Kewton'a  disooVeriea  in  natnral  adenoe,  ia  not  now  to  be 
prored,  but  to  be  taken  as  the  very  corner-stone  of  all  cor  le- 
searchea  into  the  internal  state  of  the  Boman  people*  {Hid.  ^ 
Boms,  vol  ii.)     • 

In  almost  all  coontriee  the  legal  property  of  the  land  has 
been  originally  vested  in  the  sovereign,  whether  we  are  to 
understand  imder  that  name  a  sin^e  chief,  a  particular 
portion  of  the  nation,  or  the  people  at  large.  In  the  same 
planner,  tiie  property  of  all  the  limd  in  a  conquered  country 
was  held  to  be  transferred  to  the  sovereign  power  in  the 
conquering  state,  and  was  assumed  with  more  or  less  rigour 
as  circumstances  seemed  to  require.  From  the  earliest  times 
a  portion  of  the  Boman  territory  was  thus  regarded  as  the 
property  of  the  state,  and  the  profits  arising  from  it  were 
applied  to  the  public  service.  The  public  domain  {agfr 
^Micus)  was  at  first  small,  but  was  gradually  extended  by 
the  right  of  conquest  till  it  embraced  a  large  portion  of  the 
whole  peninsula.  In  this  process  of  extension  the  sub- 
jugated oommunities  were  frequently  mulcted  of  a  propor- 
tion of  their  lands,  varying  according  to  the  alleged  offence 
or  the  resistance  which  they  had  offered  to  the  aims  of  the 
conquerors.  Thus  the  Boii  were  deprived  of  one-half  of 
their  territory;  the  Hemid  forfeited  two-thirds;  and  the 
whole  of  the  ager  Campantu,  the  richest  district  in  Italy, 
was  taken  from  the  inhabitants  of  Capua  on  the  capture  of 
their  city  after  its  revolt  to  Hannibal 

The  limds  thus  acquired  were  dispoeed  of  in  Tariona  waya. 
A  portion  of  them  was  frequently  sold  by  auction  to  meet 
the  immediate  necessities  of  the  state,  and  was  thus  con* 
veyed  in  perpetuity  to  the  purchasers.  The  disposal  of  tha 
remainder  depended  on  the  nature  and  condition  of  the 
land,  and  its  position  in  reference  to  the  bulk  of  the  com- 
munity* If  in  good  condition  and  at  no  great  distance 
from  the  city,  it  was  frequently  assigned,  in  small  allot- 
ments of  seven  jugera  (between  4  and  6  acres),  to  those  of 
the  poorer  citizens,  whose  services  in.war  gave  iJiem  a  daim 
upon  the  state;  while  in  hostile  districts  and  on  expoeed 
frontiers  milituy  colonies  were  planted,  eadi  colonist 
receiving  a  fixed  quantity  of  land.  In  both  these  cases 
the  land  so  assigned  ceased  to  form  part  of  the  public 
domain,  and  beoune  the  property  of  the  redpients.  In 
some  cases  the  land,  after  having  been  assumed  as  public 
property,  was  allowed  to  remain  in  the  hands  of  the  fomier 
owners,  who  became  the  tenants  of  the  state  for  a  fixed 
period,  and  paid  a  certain  rent  to  the  Boman  exchequer. 

The  preceding  remarks  refer  only  to  arable  or  meadow 
land,  vineyards,  or  olive-gardens,  wluch  could  be  turned  to 
immediate  advantage.  It  is  obvious,  however,  that  in  a 
countiy  the  greater  part  of  which  was  acquired  by  conquest, 
large  districts  must  have  been  laid  waste,  the  inhabitants 
witii  their  houses  destroyed,  and  ndther  cultivaton  nor 
the  means  of  cultivation  left  Arrangements  of  a  differ* 
cut  deecriptioii  were  therefore  neoeesaiy  for  Janda  in  this 
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[xnitidii  Wide  ranges  of  eoontry,  fit  only  for  pasture,  liad 
to  be  dhposed  of,  and  were  ayailable  xo  those  alone  wlio  were 
able  to  stock  them  with  flocks  and  herds,  and  to  provide 
slaves  to  attend  to  and  protect  their  property.  Hcnco  it 
was  nsnal  for  the  state  to  invito  persons  possessed  of  the 
necessary  means  to  enter  upon  the  occupation  of  such  lands 
OD  advantageous  terms;  an  invitation  with  which  the 
patricians,  as  being  the  wealthy  class,  could  alone  comply. 
The  ordinary  conditions  were,  that  after  the  land  was  again 
brought  into  cultivation,  the  occupants  should  pay  as  rent 
one-tenth  of  the  produce  of  the  corn-lands,  and  one-fifth  of 
the  vines  and  fruit-trees,  with  a  moderate  rate  per  head  for 
sheep  and  cattle  grazing  on  the  public  pastures.  The  lands 
were  not  assigned  for  any  definite  period;  the  occui>ants 
were  merely  tenants  at  -will,  liable  to  extrusion  whenever 
the  state  found  it  necessary  to  employ  the  laud  for  any 
other  purpose.  It  was  a  fundamental  principle  of  Roman 
Iav  that  prescription  could  not  be  pleaded  against  the 
state;  and  consequently,  though  the  right  of  occupancy 
might  not  only  be  transmitted  from  heir  to  heir,  but  might 
ilso  be  sold,  no  length  of  time  could  alter  the  precarious 
natare  of  the  tenure  by  which  the  lands  were  held.  The 
ftate  always  reserved  to  itself  the  power  of  resuming  pos- 
session when  it  thought  fit;  and  though  such  resumption 
might  in  man  j  cases  be  attended  by  individual  harcUhip, 
H  was  nevertheless  justified  by  the  original  contract. 

Much  of  the  obscurity  connected  with  the  Roman  agrarian 
laws  has  arisen  from  a  misapprehension  of  the  meaning  of 
the  words  possidere,  possessor,  and  possessio.  These  terms, 
when  used  in  a  strictly  legal  sense,  denote  merely  occupancy 
by  a  tenant,  and  never  imply  an  absolute  right  of  property. 
The  act  of  occupancy  was  termed  utut,  and  the  benefit 
deiiTed  by  the  state /rvrho. 

"The  aacr pubHeiu,**  aavs  Professor  Ramsay,  "having  been  rc- 
qoired  sod  occupied  as  explained  above,  numerous  abuses  arose  in 
process  of  time,  especially  amonr  the  tenants  belonging  to  the 
Hcond  class.  These  being,  as  we  nave  said,  in  the  earbcr  ages,,  ex- 
closirsly  patriciana,  who  at  the  same  time  monopolised  the  admin- 
i«tntiou  of  public  affairs,  thej  were  in  the  habit  of  defrauding  the 
itate,  either  by  neglecting  alto^lher  to  paj  the  stipulated  propor- 
tion of  the  produce,  or  by  paying  leas  tnan  waa  due ;  or,  nnaoly, 
by  claiming,  what  was  in  reality  offer  pxiilieus,  as  their  own  private 
property ;  it  being  easy,  of  course,  in  tiio  absence  of  all  strict  super- 
iBtendenee  and  of  scientific  surveys,  to  shift  the  land-marks  which 
leparated  public  from  private  property.  Meanwhile  the  deficiencies 
b  the  publio  treasury  were  msde  up  by  heavier  taxes ;  and  the 
plebeians  complained  that  they  were  impoverished  by  new  imposts, 
vhila  the  lanoa  belonging  to  the  community,  which  they  had  ac« 
qaired  by  their  blood,  if  fairly  managed,  would  yield  a  suificient 
letnm  to  meet  all  demands  upon  the  exchequer ;  or,  if  portioned 
oat  in  allotments  among  themselves,  afl'ord  them  tiie  means  of  sup- 
nortiDg  the  increased  burdens.  These  complaints,  unquestionably 
irapded  in  justice,  were  soon  vehemently  expresse<C  and  were 
rerived  from  time  to  time  more  or  less  loudly,  and  enforced  more 
or  less  eamestlj,  according  to  the  state  of  publio  feeling  and  the 
enerf7  of  the  popular  champions.  It  is  true  that  the  wt^althier 
plebeians  soon  became  tenants  of  the  agtr  puhlieus  as  well  as  the 
patridaos  ;  but  although  this  circunutance  materially  strengthened 
the  hands  of  the  orcupters,  it  did  not  improve  the  condition  of  the 
poor,  or  make  them  less  keenly  alive  to  tne  injustice  of  the  system 
against  which  they  protested.       (Jlantutl  of  Mom.  Antiq.  p.  228.) 

Assuming,  then,  that  the  agrarian  lawa  had  for  their 
lole  object  the  distribution  and  management  of  the  publio 
bnds  {offer  pttblicus),  their  effect  must  have  been  felt  in 
two  ways:--{l.)  In  enforcing  the  regular  payment  of  rent 
from  the  occupants,  preventing  them  from  exceeding  the 
limits  assigned  to  them,  and  compelling  the  surrender  of 
portions  for  division  among  the  poorer  citizens;  and  (2.) 
In  insisting  upon  the  immediate  application  of  newly- 
acquired  territories  to  the  establishment  of  colonics,  or  its 
assignment  to  individuals.  It  is  obvious  that  the  laws 
first  referred  to,  as  involving  long-established  interests, 
would  necessarily  lead  to  violent  contests. 

The  fiitt  agrarian  law,  properly  so  colled,  was  proposed  and 
peaed  by  Sp.  Gasiias  Viscellinns,  when  consul,  48tf  b.0.  (Liv.  iL 


41,  pionys.  viiL  76),  but  respecting  th»  p^vNion*  ut  thie  we  hov#»  no 
pre  MS*  information.  Cossius  was  himself  a  patrician,  and  we  mar 
therefore  infer  that  the  law  did  not  encroach  upon  the  just  right » 
of  the  dominant  class  to  which  he  belonged.  It  is  not  the  objects! 
thie  article  to  trace  in  detail  tlie  various  measures  which  were  pre- 
powd,  and  the  agitations  with  which  they  were  severally  attend*  d 
Thne  *uch  a«»  recorded  during  the  4th  century  B.a  {lAv,  It.  SC. 
47»  48) ;  but  by  far  tho  most  important  measure  of  this  cla»,  an>* 
that  which  served  as  the  model  of  nearly  oU  subsequent  agrariat 
laws,  was  that  carried  by  C.  lidnius  Btolo,  when  tribune  of  th> 
people,  in  307  B.o.  (Ur,  vi  42 ».  The  provisions  of  this  law  wcr* . 
(1.)  That  no  one  should  occupy  more  than  600  ingcrs  (about  338 
acres)  of  the  publio  land ;  (2.)  That  none  should  have  more  than 
100  large  and  500  small  cattle  grazing  on  the  public  pnstures  ;  and 
(3.)  That  every  occupant  of  the  publio  lands  should  employ  a 
certain  propoition  of  free  labourers  in  cultivating  it  Kubuhr 
(voL  iii.  p.  11,  ke.  Eng,  iranah)  has  endeavoured  to  sutply  tho 
other  details ;  but  these  can  be  received  merely  as  ingenious,  and 
it  may  be  successful,  conjectures.  For  an  able  controversy  as  to 
this  law  see  Class,  JIu.^ntmt  vol.  il. 

After  the  excitement  ocuuioned  by  thr  passing  of  the  Ucinlan 
law  hod  subsided,  two  centuries  were  aUowed  to  pass  with  only  a 
sintjle  interference  (Yaler.  Max.  v.  4,  6  ;  Polyb.  iL  21)  with  th^ 
occupants  of  the  public  lands ;  and  during  that  time  large  additions 
had  been  made  to  the  possessions  of  ^e  state  by  the  confiscations 
consequent  upon  the  second  Punio  war.  In  the  meantime  the 
wealthier  families  had  extended  their  possessions  greatly  beyond  the 
limits  prescribed  by  the  Licinian  law ;  while  the  small  proprieton 
had  disappeared,  and  the  poor  continued  to  increase.  In  138  b.o., 
Tilicrius  Gracchus  proposed  and  carried  a  modification  of  ^e 
Ucinian  law  (Liv.  £jrit,  Iviii. ;  Am>ian.  i.  0),  which  his  premature 
death  prevented  from  being  carried  into  effect ;  and  a  similar  result 
attended  the  enactment  of  his  brother  (liv.  ipit.  Ix.)  Both  were 
set  aside  or  eluded  after  the  death  of  Caius.  During  the  period 
which  preceded  the  subversion  of  the  republic  various  other  kws 
were  passed  for  tho  distribution  of  the  punlio  lands  ;  but  these  it  is 
not  necessary  to  enumerate.  It  may  hs  mentioned,  in  conclusion, 
as  a  significant  fact,  that  the  prominent  advocates  of  the  agrarian 
laws,  Cassius,  Licinins,  and  the  Gracchi,  all  beloncped  to  the  class 
which  would  have  been  injured  by  their  operation  nad  they  led  to 
an  undue  interference  with  private  property.  (o.  F.) 

AGREDA,  a  town  of  Spain,  in  Uie  province  of  Old 
Castile,  23  miles  N.£.  of  Soria.  It  is  the  chief  town  of 
the  mountainous  district  of  the  same  name,  and  ia  built 
on  the  skirts  of  the  Sierra  Moncayo.  At  Agreda  the  river 
Queiles  ia  crossed  by  a  fine  stone  bridge  of  one  arch. 
Population,  3120. 

AGRICOLA,  Cnjeus  Jdlittb,  was  bom  at  Forum  Julii, 
now  Frtytu,  in  Provence,  37  A.D.,  and  was  in  Vespasian's 
time  made  lieutenant  to  Ycttius  Bolanus  in  Britain*  Upon 
his  return  he  was  ranked  by  that  emperor  among  the  patri- 
cians, and  made  governor  of  Aquitania.  This  post  he 
held  for  three  years ;  he  then  was  recalled  to  Rome,  and 
chosen  consul,  Britain  being  assigned  to  him  as  his  pro- 
vince (78  A.D.)  Here  he  reformed  many  abuses  created 
by  his  predecessors,  put  a  stop  to  extortion,  and  caused 
justice  to  be  impartially  administered.  In  the  spring  of 
79  he  marched  towards  the  north,  where  he  made  new 
conquests,  and  ordered  forts  to  be  built  for  the  Romans  to 
wiutor  in.  He  spent  the  following  winter  in  concerting 
schemes  to  bring  the  Britons  to  conform  to  the  Roman 
customs.  He  thought  the  best  way  of  diverting  them 
from  their  warlike  propensities  waa  to  soften  their  rough 
manners  by  proposing  to  them  new  kinds  of  pleasure,  and 
inspiring  them  with  a  desire  of  imitating  the  Roman  man- 
ners. He  encouraged  the  erection  of  magnificent  tomples, 
porticoes,  baths,  and  other  fine  buildings.  The  British 
nobles  at  length  had  their  sons  educated ;  and  they  who 
before  had  the  utmost  avepdon  to  the  Roman  language 
now  began  to  study  it  with  great  assiduity.  They  likewise 
adopted  the  Roman  dress :  and,  as  Tacitus  obswvea,  they 
were  brought  to  consider  those  things  as  marks  of  polite- 
ness which  were  only  so  many  badges  of  slavery.  Agri- 
cola,  in  his  third  campaign,  advanced  as  far  as  the  Solway; 
and  in  his  fourth  he  subdued  the  nations  betwixt  the  Sol- 
way  and  the  friths  of  Forth  and  Clyde,  into  which  the 
rivers  Bodotria  and  Olotta  discharged  themselves;  and 
here  he  built  a  chain  of  fortresses  to  check  the  nations  ye^ 
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anconqaered.  In  his  fifth  he  ^ed  gftnisons  along  the 
western  coasts,  over  against  Ireland.  In  his  sixth  cam- 
paign he  {Missed  the  river  Bodotria ;  ordering  his  fleet,  the 
first  whidi  the  Bomans  ever  had  in  those  parts,  to  row 
along  the  coasts  and  take  a  view  of  the  northern  parta 
The  fleet  sailed  round  by  the  northern  and  western  coasts, 
and  first  proved  Britain  to  be  an  island.  In  the  following 
spring,  the  Britons  raised  an  army  of  30,000  men,  nnder 
the  command  of  Qalgacus,  to  oppose  the  invaders.  In  the 
engagement  that  ensued  at  the  foot  of  the  Grampians  the 
BomAUS  gained  the  victory,  and  10,000  of  the  Britons  are 
said  to  have  been  killed.  This  happened  in  the  rei|pi  of 
the  emperor  Domitian,  who,  growing  jealous  of  the  glory 
of  Agricola,  recalled  him,  under  pretence  of  making  him 
governor  of  Syria.  Agricola  Was  in  Britain  fully  seven 
years,  from  78  to  85  a.d.  ;  and  he  died  on  the  23d  August, 
03  A.D.,  when  he  had  attained  the  age  of  55.  Agricola 
was  a  man  of  great  integrity ;  he  possessed  high  military 
talents,  together  with  acbninistrative  abilities  of  the  first 
rank.  The  Life  of  Agricola,  written  by  his  son-in-law, 
the  historian  Tacitus,  is  a  model  of  simple  and  dignified 
biography. 

AQBICOLA,  Chbibtoph  Lxn>wia,  landscape-painter, 
was  bom  at  Begensburg  on  the  5th  Nov.  1667,  and  died 
at  the  same  place  in  1719.  He  spent  a  great  part  of  his 
life  in  travel,  visiting  England,  Holland,  and  France,  and 
residing  for  a  considerable  period  at  Naples.  His  numer- 
ous landscapes,  chiefly  cabinet  pictures,  are  remarkable 
for  fidelity  to  nature,  and  especially  for  their  skilful  repre- 
sentation of  varied  phases  of  cUmate^  In  composition 
his  style  shows  the  influence  of  Caspar  Poussin,  while 
in  light  and  colour  he  imitates  Claude  Lorraine.  His 
pictures  are  to  be  found  in  Dresden,  Brunswick,  Vienna, 
Florence,  Naples,  and  many  other  towns  of  both  Qennany 
and  Italy. 

AGBICOLA  (originally  Llsduanv),  Gbobo,  a  famous 
mineralogist,  bom  at  Glauchau  in  Saxony,  on  the  24th 
Marqh  1494.  After  studying  at  Leipsic  and  in  Italy,  he 
practised  for  some  time  as  a  physician  at  Joachimsthal  in 
Bohenu  .  In  1531  he  was  enabled  to  gratify  his  natural 
inclination  towards  the  study  of  geology  and  mineralogy 
by  removing  to  the  mining  district  of  Chemnits  in  Saxony, 
where  he  had  been  appointed  professor  of  chemistry.  The 
results  of  his  laborious  investigations  are  chiefly  to  be  found 
in  his  great  work  De  He  MdaUicd  (Basle,  1546),  which 
describes  minutely  the  various  metlioas  of  mining,  of  rais- 
ing and  dressing  the  ore,  and  of  smelting,  and  contains  a 
number  of  curious  woodcuts.  It  has  b^n  sewral  times 
reprinted,  and  a  Grerman  translation  by  Lehmann  appeared 
at  Freybeig  in  1806-10.  He  also  wrote  2)tf  OHu  et 
CauM  SvUerrofieorum,  De  AtUmatUibus  Svbterraneorum, 
Jh  Natura  Fottilium,  besides  other  works.  Agricola  was 
the  first  to  raise  mineralogy  to  the  dignity  of  a  science, 
and  he  developed  it  to  such  an  extent  that  no  substantial 
advance  was  made  upon  his  results  until  the  middle  of 
the  18th  centoiT.  He  died  at  OiemnitE  on  the  21st  Novem- 
ber 1555. 

AGBICOLA,  JoHAinr  Fbibdbio^  musician,  was  bom 
at  Dobitschen  in  Saxe-Altenburg,  on  the  4th  Jan.  1720, 
and  died  in  1774.  While  a  student  of  law  at  Leipsic  he 
studied  music  under  John  Sebastian  Bach.  In  1741  he 
went  to  Berlin,  where  he  placed  himself  under  Quanz  for 
instrootion  in  musical  composition.  He  was  soon  gene- 
rally recognised  as  one  of  the  nvoet  skilful  organists  of  hit 
time.  In  1759,  on  the  death  of  Graun,  he  was  appointed 
kapellmeister  to  Frederick  IL  He*  composed  several 
operas  of  great  merit,  as  well  as  instrumental  pieces 
and  church  music.  His  reputation  chiefly  nsts,  how- 
ever, on  his'  theoretical  and  critical  writings  on  musical 
sulyecti. 


AGBICOLA  (originally  BcBHXfTXB  or  ScmnmsRX 
JoHANKBS,  one  of  the  foremost  of  the  Qerman  refomien, 
was  bom  on  the  20th  April  1492,  at  Eisleben,  whenoe  he 
is  sometimes  called  MagitUr  ItUbiiu.  He  studied  at 
Wittenberg,  where  he  soon  gained  the  friendship  of  Luther. 
In  1519  he  accompanied  laither  to  the  great  assembly  of 
German  divines  at  Leipsic,  and  acted  as  recording  secre- 
tary. After  teaching  for  some  time  in  Wittenberg,  he  went 
to  Frankfort  in  1525  to  establish  the  worship  according 
to  the  reformed  religion.  He  had  resided  there  only  a 
month  when  he  was  induced  to  go  to  Eisleben,  where  ho 
remained  till  1526  as  teacher  in  the  school  of  St  Andrew, 
and  preacher  in  the  Nicolai  church,  enjoying  great  popu- 
larity in  the  latter  capacity.  In  1536  he  was  recalled  to 
Wittenberg  to  fill  a  professorial  chair,  and  was  welcomed 
hv  Luther.  Almost  immediately  afterward  however,  a 
controversy,  which  had  been  begun  ten  years  before  and 
been  temporarily  silenced,  broke  out  afresh  with  greater 
violence.  Agricola  was  the  first  to  teach  the  views  which 
Luther  was  the  first  to  stigmatise  by  the  now  well-known 
name  Aniinomictn,  He  held  that  while  the  unregenerate 
were  still  under  the  law.  Christians  were  entirely  free  fromi 
it,  being  under  the  gospel  alone.  He  denied  that  Chris- 
tians owed  subjection  to  any  part  of  the  law,  even  the 
Decalogae,  as  a  rule  of  life.  Luther  conducted  the  aigu 
ment  with  his  usual  vehemence,  and  there  was  in  the  heat 
of  controversy  probably  a  good  deal  of  misrepreaentatioc 
on  both  sides.  In  1540  Agricola  left  Wittenberg  secreUy 
for  Berlin,  where  he  published  a  letter  addressed  to  the 
elector  of  Saxony,  which  was  generally  interpreted  as  a  re- 
cantation  of  his  obnoxious  views,  Luther,  however,  aeeim 
not  to  have  so  accepted  it,  and  Agricola  remained  at  Ber* 
lin.  The  elector  Joachim  IL  of  Brandenburg  having 
taken  him  into  his  favour,  appointed  him  court  preachc/ 
and  general  superintendent  He  held  both  ofiELcoB  vnti? 
his  death  in  1566,  and  his  career  in  Brandenburg  wac  one 
of  great  activity  and  great  influence.  Along  witL  the 
Cati^olio  bishops  Yon  Aug  and  MiVha^l  Haldmg  he  pre- 
pared the  Augsburg  Interim  of  1548.  Agricola  wrote  a 
number  of  theological  works  which  are  now  of  little  in- 
terest He  was  ti^  first  to  make  a  collecti6n  of  German 
proverbs,  which  he  illustrated  with  an  appropriate  com- 
mentary. The  most  complete  edition  is  that  published  at 
Wittenberg  in  1592. 

AGBICOLA,  BoDOLPHUS  (originally  BosLor  Hnrs- 
mahn),  a  distinguished  scholar,  bom  at  Bafflo,  near  Gron- 
ingen,  in  1443.  He  was  educated  at  Louvain,  whece  ha 
graduated  as  master  of  arta  After  residing  for  some  time 
in  Paris,  he  went  in  1476  to  Ferrara  in  Italy,  and  attended 
the  lectures  of  the  celebrated  Theodore  Gaza  on  the  Gi«ek 
language.  Having  visited  Favia  and  Rome,  he  retained 
to  his  native  country  about  1479,  and  was  soon  afterwards 
appointed  syndic  of  Gioningen.  In  1482,  on  the  invita^ 
tion  of  Dalberg,  bishop  of  Worms^  whose  frienddnp  he 
had  gained  in  Italy,  he  accepted  a  professorship  at  Heidel- 
berg, and  for  three  years  delivered  lectures  in  that  oniveF: 
sity  and  at  Worms  on  the  literature  of  Greece  and  Roma 
By  his  personal  influence  much  more  than  by  his  wxitingi 
he  did  a  great  deal  for  the  promotion  of  learning  in  Ger- 
many. Hallam  says  that  *'no  German  wrote  so  pun  a 
style,  or  possessed  so  large  a  portion  of  classical  leanung;" 
and  the  praises  of  Erasmus  and  other  critics  of  the  genera- 
tion immediately  succeeding  Agricola's  are  wn^Aint4Mt  In 
his  opposition  to  the  scholastic  phfloeophy  he  seems  to  have 
in  some  degree  anticipated  the  coming  of  that  great  xerohi- 
tion  in  which  many  of  his  pupils  were  conspicuous  actora 
He  died  at  Heidelbeig  in  1485.  His  principal  work  is 
iheDelmfoUianeDiala^iieafUk  which  he  attempts  to  change 
the  sdiolastic  philosophy  of  the  day.  (See  Vila  H  JferUa 
Rudolphi  AgrieoliB,  by  T.  F.  Tresling,  Qrdningan,  1830)l 
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rwitald  be  interesting  to  know  liow  the  nations  of 
tntiqoity  tilled,  end  sowed,  and  reaped ;  what  crops 
thej  euItiTated,  and  by  what  methods  they  converted  them 
uto  food  and  raiment.  But  it  is  to  be  regretted,  that  the 
leooida  which  have  come  down  to  ns  are  all  but  silent  upon 
these  homely  topics. 

In  Mr  Hoskyn's  admirable  treatise^  we  have  an  excellent 
specimen  of  what  may  yet  be  done  to  recover  and  oonstmct 
an  aothentic  history  of  the  Agriculture  of  the  ancients, 
from  the  casual  allusions  and  accidental  notices  of  rural 
alTain  which  lie  thinly  scattered  through  the  body  of 
general  literature ;  and,  more  especially,  from  those  myste- 
rions  records  of  the  past,  which  are  now  being  rescued 
from  their  long  burial  under  the  ruins  of  some  of  the  most 
famoTis  cities  of  antiquity.  Although  comparatively  littie 
has  been  found  in  such  recrads  bearing  diractiy  upon  the 
(abject,  we  must  not  despair  of  the  learned  industry  and 
masterly  skill  of  an  advancing  and  searching  criticism, 
gathering  tc^ether  these  gleams  of  light,  and  making  them 
happily  converge  upon  the  darkness  which  has  hitherto 
interposed  between  us  and  a  circumstantial  knowledge  of 
the  methods  and  details  of  ancient  husbandry. 

Evaiy  reader  of  the  Bible  is  familiar  with  its  frequent 
reforenoes  to  Egypt  as  a  land  so  rich  in  com,  that  it  not 
only  produced  abundance  for  its  own  dense  population, 
bat  yielded  supplies  for  exportation  to  neighbouring  conn> 
trioa  Profane  histoiy  corroborates  theee  statements. 
Diodoms  Sieulus  bears  explicit  testimony  to  the  skill  of 
the  farmen  of  ancient  Egypt  He  informs  us  that  they 
were  asquainted  with  the  benefits  of  a  rotation  of  crops, 
and  were  skilful  in  adapting  these  to  the  soil  and  to  tiie 
Boaaona.  The  ordinary  annual  supply  of  com  furnished  to 
Borne  has  been  estimated  at  20,000,000  bushels.  From 
the  same  author  we  slso  learn  that  they  fed  their  cattie 
irith  hay  during  the  annual  inundation,  and  at  other  times 
tethered  them  in  the  meadows  on  green  clover.  Their 
flocb  were  ahom  twice  annually  (a  practice  common  in 
serexsl  Asiatic  countries),  and  their  ewes  yeaned  twice 
a  year.  For  religious  as  well  as  economical  reasons,  they 
vers  great  rearen  of  poultry,  and  practised  artificud 
hatching  as  at  the  present  day.  The  abundance  or  scarcity 
of  the  harveeta  in  Egypt  depended  chiefly  upon  the  height 
of  the  annual  inundation.  If  too  low,  much  of  the  luid 
eoold  not  be  sown,  and  scarcity  or  famine  ensued.  On 
the  other  hand,  great  calamities  befell  the  countiy  when 
the  Kile  roee  much  above  the  average  level  Cattle  were 
drowned,  villages  destroyed,  and  the  crops  necessarily 
moeh  diminished,  as  in  such  cases  many  of  the  fields 
were  still  under  water  at  the  proper  seed  time.  Tn 
1818  a  calamity  of  this  kind  took  pkoe,  when  the 
rxrer  rapidly  attained  a  height  of  3|  feet  above  the  proper 
leveL 

It  is  from  the  psintings  and  inscriptions  with  which  the 
ancient  Egyptians  decorated  their  tombs  that  we  get  the 
fullest  insight  into  the  state  of  agriculture  amongst  this 
remarkable  people.  Many  of  these  paintings,  after  the 
lapse  of  two  or  three  thousand  years,  retain  the  distinctness 
of  outline  and  brilliancy  of  colour  of  recent  productions. 
The  acquaintance  which  these  give  us  with  their  occupations, 
attainments,  and  habits  is  truly  marvellous,  and  fills  the 
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reader  of  such  works  as  Wilkinaon's  Jfyppt  with  perfect 
amazement.  Every  fresh  detail  seems  to  give  oonfirmatioD 
to  that  ancient  saying,  "  There  is  nothing  new  under  the 
sun."  The  pictures  referring  to  rural  affain  disdose  a 
state  of  advancement  at  that  early  date  whidi  may 
well  lead  us  to  ipesk  modestiy  of  our  own  attainments 
An  Egyptian  viua  comprised  aU  the  conveniences  of  a 
European  one  of  the  present  day.  Besides  a  mansion  with 
numerous  apartments,  there  were  gardens,  orchards,  fish- 
ponds, and  preserves  for  game.  Attached  to  it  was  a 
farm-yard,  with  sheds  for  cattie  and  stables  for  carriage 
horses.  A  steward  directed  the  tillage  operations,  supe^ 
intended  the  labourers,  and  kept  account  of  the  produce 
and  expenditure.  The  grain  was  stored  in  vaulte^chamben 
furnished  with  an  opening  at  the  top,  reached  by  steps, 
into  which  it  was  emptied  from  sacks,  and  with  an  aperture 
below  for  removing  it  when  required.  Hand-querns, 
similar  to  our  own^  were  used  for  grinding  com ;  but  they 
had  also  a  larger  kmd  worked  by  oxen.  In  one  painting, 
in  which  the  sowing  of  the  grain  is  represented,  a  plough 
drawn  by  a  pair  of  oxen  goes  first ;  next  comes  the  sower 
scattering  the  seed  from  a  basket;  he  is  followed  by  another 
plough;  whilst  a  roller,  drawn  by  two  horses  yoked  abreast, 
completes  the  operation.  The  steward  stands  by  super- 
intending the  whole.  Nothing,  however,  conveys  to  us  so 
full  an  impression  of  the  advanced  state  of  civilisation 
amongst  the  ancient  Egyptians  as  the  value  which  they 
attaehed  to  land,  and  the  formalities  which  they  observed 
in  the  transfer  of  it  In  the  time  of  the  Ptolemies,  their 
written  deeds  of  conveyance  began  with  the  mention  of  the 
reign  in*  which  they  were  executed,  the  name  of  the 
pi&dent  of  the  court,  and  of  the  clerk  who  drew  them. 
The  name  of  the  seller,  with  a  description  of  his  personal 
appearance,  his  parentage,  profession,  and  residence,  was 
engrossed.  •  The  nature  of  the  land,  its  extent,  situation, 
and  boundaries ;  the  name  and  appearance  of  the  purchaser 
were  also  included.  A  clause  of  warrandice  and  an  explicit 
acceptance  by  the  purchaser  followed,  and  finally  the  deed 
waa  attested  by  numerous  witnesses  ^so  many  as  sixteen 
occur  to  a  trifling  bargain),  and  l^  w»  president  of  the 
court 

The  nomades  of  the  patriarchal  ages,  like  the  Tartar, 
and  perhaps  some  of  the  Moorish  tribes  of  our  own,  whilst 
mainly  dependent  upon  their  flocks  and  herds,  practised 
also  agriculture  proper.  The  vast  tracts  over  which  they 
roamed  were  in  ordinary  circumstances  common  to  aU 
shepherds  alike.  During  the  summer  they  frequented  the 
mountainous  districts  and  retired  to  the  valleja  to  winter. 
Vast  flocks  of  sheep  and  of  goats  constitntM  the  chief 
wealth  of  the  nomades,  although  they  also  possessed 
animals  of  the  ox  kind.  When  tiiese  last  were  possessed 
in  abundance,  it  seems  to  be  an  indication  that  tillage 
was  practised.  We  learn  that  Job,  besides  immense 
possessions  in  flocks  and  herds,  had  500  yoke  of  oxen, 
which  he  emplbyed  in  ploughing^  and  a  *'vexy  great 
husbandry."  Isaac,  too,  coigoined  tillage  with  pastoral 
husbandry,  and  that  with  success,  for  we  read  that  he 
sowed  in  the  land  Oerar,  and  reaped  an  hundred-fold 
— a  return  which,  it  would  appear,  in  some  favoured 
regions,  occasionally  rewarded  the  labour  of  the  husband- 
man. In  the  parable  of  the  sower,  our  Lord  (grafting  his 
instructions  upon  the  habits,  scenery,  and  prcNiuctions  of 
Fidestine),  mentions  an  increase  of  thirty,  sixty,  and  an 
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hundred  fold,  finoli  indfMM,  althoogh  far  above  the  aToiage 
late,  was  sometimeB  even  greatly  exceeded,  if  we  take  the 
authority  of  Herodotus,  Sttabo,  and  Flinj. 

Along  with  the  Babylonians,  ilgypdans,  and  Eomans, 
the  Israelites  are  classed  as  one  of  iJie  great  agricultuial 
nations  of  antiquity.  The  sojourn  of  the  Israelites  in 
E^ypt  trained  them  for  the  more  purely  agricultural 
life  that  awaited  them  on  their  return  to  take  possee- 
sion  of  Oanaan.  Nearly  the  whole  population  were 
virtually  husbandmen,  and  personally  engaged  in  its  pni^ 
suits.  Upon  their  entrance  into  Canaan,  they  found 
the  country  occupied  by  a  dense  population  possessed  of 
walled  dties  and  innumerable  vifiages,  masters  of  great 
accumulated  wealth,  and  subsisting  on  the  produce  of  their 
highly  cultivated  soU,  which  abounded  with  vineyards  and 
oliveyards.  It  was  so  rich  in  grain,  that  the  invading 
army,  numbering  601,730  able-bodied  men,  with  their  wives 
and  children,  and  a  mixed  multitude  of  camp-followers, 
found  "  old  corn  "  in  the  land  sufficient  to  maintain  them 
from  the  day  that  they  passed  the  Jordan.  The  Mosaic 
Institute  contained  an  agrarian  law,  based  upon  an  equal 
division  of  the  soil  amongst  the  adult  males,  a  census  of 
whom  was  taken  just  before  their  entrance  into  Canaan. 
Provision  was  thus  made'  for  600,00)0  yeomen,  assign- 
ing (according  to  different  calculations)  from  sixteen 
to  twenty-five  acres  of  land  to  each.  Tma  land,  held  in 
4ireet  tenure  from  Jehovah,  their  sovereign,  was  strictly 
inalienable.  The  accumulation  of  debt  upon  it  was  pre- 
vented by  the  prohibition  of  interest,  the  release  of  debts 
every  seventh  yea)*,  and  the  reversion  of  the  land  to  the 
proprietor,  or  his  heirs,  at  each  return  of  the  year  of  jubilee. 
The  owners  of  these  sinall  farms  cultivated  them  with  much 
jare,  and  rendered  them  highly  productive.  They  were 
favoured  with  a  soil  extremely  fertile,  and  one  which  their 
skill  and  diligence  kept  in  good  condition.  The  stones  were 
carefully  elected  from  the  fields,  which  were  also  watered 
from  canals  and  conduits,  conmiunicating  with  the  brooks 
and  streams  with  which  the  country  *'was  well  watered 
everywhere,"  and  enriched  by  the  application  of  manures. 
The  seventh  year's  fallow  prevented  Uie  exhaustion  of  the 
soil,  which  was  further  enriched  by  the  burning  of  the 
weeds  and  spontaneous  growth  of  the  Sabbatioil  year. 
The  crops  chiefly  cultivated  were  wheat,  millet,  barley, 
beans,  and  lentiles ;  to  which  it  is  supposed,  on  grounds 
not  improbable,  may  be  added  rice  and  cotton.  The  ox 
and  the  ass  were  used  for  labour.  The  word  ''oxen," 
which  occurs  in  our  version  of  the  Scriptures,  as  well  as  in 
the  Septuagint  and  Vulgate,  denotes  the  species,  rather 
Chan  the  sex.  As  the  Hebrews  did  not  mutilate  any  of 
their  animals,  bulls  wore  in  common  use.  The  quantity 
of  land  ploughed  by  a  yoke  of  oxen  in  one  day  was  called 
^  yoke  or  acre.  Towards  the  end  of  October,  with  which 
month  the  rainy  season  begins,  seedtime  commenced,  and 
of  course  does  so  still  The  seedtime,  begun  *in  October, 
extends,  for  wheat  and  some  other  white  crops,  through 
November  and  December ;  and  barley  continues  to  be  sown 
until  about  the  middle  of  February.  The  seed  appears  to 
have  been  sometimes  ploughed  in,  and  at  other  times  to 
have  been  covered  by  harrowing.  The  cold  winds  which 
prevail  in  January  and  Febhiary  frequently  ii^ured  the 
crops  in  the  more  exposed  and  higher  districts.  The  rainy 
season  extends  from  October  to  April,  during  which  time 
refreshing  showers  fall,  chiefly  duxing  the  ni^t,  and  gene- 
sally  at  intervahi  of  a  few  days.  The  harvest  was  earlier 
or  later  as  the  rains  towards  the  end  of  the  season  were 
more  or  less  copious.  It,  however,  generally  commenced 
in  April,  and  oontinned  through  May  for  the  different  cropB 
in  succession.  In  the  south,  and  in  the  plains,  the  harvest, 
as  might  be  expected,  commenced  some  weeiks  eezHer  than 
in  the  northern  and  mountainous  districts.     Tho  slopes  of 


the  hills  were  carefully  terraeed  and  inigated  vdieraver 
pncticaUe^  and  on  these  slopes  the  vine  and  olive  were 
cultivated  with  great  success.  At  the  same  time  the  hill 
districts  and  neighbouring  deserts  afforded  pasturage  for 
numerous  flocks  and  herds,  and  thus  admitted  ^  the 
benefits  of  a  mixed  husbandbry.  With  such  political  and 
social  arrangements,  and  under  the  peculiarly  felieitoas 
climate  of  Judea,  the  country  as  a  whole,  and  at  the  mors 
prosperous  periods  of  the  commonwealth,  must  have  ex- 
hibited such  an  example  of  high  cultivation,  rich  and  varied 
produce,  and  wide-spread  plenty  and  contentment,  as  the 
world  has  never  yet  elsewhere  produced  on  an  equally 
extensive  scale.  Not  by  a  figure  of  speech  but  literally, 
every  Israelite  sat  under  the  shadow  of  his  own  vine  and 
fig-tree;  whikt  the  country  as  a  whole  is  described  (3 
Kings  xviiL  32)  as  "  a  land  of  com  and  wine,  a  land  of 
bread  and  vineyards,  a  land  of  oil-olive  and  of  honey.* 
An  interesting  Hlostration  of  the  advanced  state  of  agri- 
culture in  these  ancient  times  is  afforded  by  the  fact,  thai, 
ini^nng  allowance  for  climatic  differences,  the  numerous 
allusions  to  it  with  which  the  Scriptures  atxmnd  seem 
natural  and  appropriate  to  the  British  farmer  of  the  present 
day. 

The  unrivalled  literature  of  Qreeoe  affords  us  little  infor- 
mation regarding  the  practical  details  of  her  husbandly. 
The  people  who  by  what  remains  to  us  of  their  poetry, 
philosophy,  history,  and  fine  arts,  still  exert  such  an  in- 
fluence in  guiding  our  intellectual  efforts,  in  regulating 
taste,  and  in  moulding  our  institutions,  were  origiiuJly  the 
invaders  and  conquerors  of  the  territory  which  they  have 
rendered  so  famous.  Having  reduced  the  aboriginal  tribes 
to  bondage,  they  imposed  upon  them  the  labour  of  cultivat- 
ing the  soil,  and  hence  both  the  occupation,  and  those 
engaged  in  it,  were  regarded  contemptuously  by  the  domi- 
nant race,  who  addicted  themselves  to  what  they  regarded 
as  nobler  pursuits.  With  the  exception  of  certain  districts, 
such  as  Boeotia,  the  country  was  naturally  unfavourable  to 
agriculture.  When  we  find,  however,  that  valleys  were 
freed  from  lakes  and  morasses  by  drainage,  that  rocky 
surfaces  were  sometimes  covered  with  transported  soil,  and 
that  they  possessed  excellent  breeds  of  the  domesticated 
animals,  which  were  reared  in  vast  numbers,  we  infer  that 
agriculture  was  better  understood,  and  more  carefully 
practised,  than  the  allusions  to  it  in  their  literature  would 
seem  to  warrant. 

Amongst  -the  ancient  Romans  agriculture  was  highly 
esteemed,  and  pursued  with  earnest  love  and  devoted  atten- 
tion. "In  all  their  foreign  enterprises,  even  in  earliest 
time^*  as  Schlegel  reinarks,"they  were  exceedingly  covetous 
of  gain,  or  rather  of  land ;  for  it  was  in  land,  and  in  tho 
produce  of  the  soil,  that  tiieir  principal  and  almost  only 
wealth  connsted.  They  were  a  thoroughly  agricultural 
people,  and  it  was  only  at  a  later  period  thint  commerce, 
trades,  and  arts,  were  introduced  among  them,  and  even 
then  they  occupied  but  a  subordinate  plaoe.*^  Their 
passbn  for  agriculture  survived  veiy  long ;  and  when  at 
length  their  boundless  conquests  introduced  an  unheard-of 
luxury  and  oormption  of  morals,  the  noblest  min^^.t 
amongst  them  were  strongly  attracted  towards  the  andcnt 
virtue  of  the  purer  and  simmer  agricultural  times.  Several 
facts  in  Boman  history  afford  convincing  proof,  if  it  wero 
required^  of  the  devotion  of  this  ancient  people  to  a^EDcol- 
tore,  in  their  best  and  happiest  times.  Whilst  thsir  arts 
and  sciences,  and  general  literatare,  ware  bonowed  fiKon 
the  Greeks,  they  created  an  original  liteiatore  of  theb  own, 
of  which  rural  affiairs  f onned  the  substance  and  inspiraticm. 
Schlegel  and  Mr  Hoakyn  notice  also  the  striking  fset^  that 
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whilst  mmong  the  Greek*  the  namee  of  their  iUastrioua 
CamiUeB  are  borrowed  from  the  heroes  and  gods  of  their 
mythology,  the  most  famous  honses  amongst  the  ancient 
Romans,  such  as  the  Pisones,  Fabii,  Lentuli,  &&,  have 
taken  their  names  from  their  favoaiito  crops  and  vegetables. 
Perhaps  it  is  not  too  much  to  assert,  that  many  of  those 
qualities  which  fitted  them  for  conquering  the  world,  and 
perfecting  their  so  celebrated  jurisprudence,  were  acquired, 
or  at  all  events  nourished  and  matured,  by  the  skill,  fore- 
sight, and  persevering  industry,  so  nSedful  for  th^  intelligent 
and  successful  cultivation  of  the  soiL  The  words  which 
Cicero  puts  into  the  mouth  of  Cato  give  a  fine  picture  of  the 
ancient  Roman  enthusiasm  in  agriculture.  "  I  come  now 
to  the  pleasures  of  husbandry,  in  which  I  vastly  delight. 
They  are  not  interrupted  by  old  age,  and  they  seem  to  me 
to  be  pursuits  in  which  a  wise  man's  life  should  be  spent. 
The  earth  does  not  rebel  against  authority ;  it  never  gives 
back  but  with  usury  what  it  receives.  The  gains  of  hus- 
bandry are  not  what  exclusively  commend  it.  I  am  charmed 
with  the  nature  and  productive  virtues  of  the  soil  Can 
those  old  men  be  called  unhappy  who  delight  in  the  culti- 
vation of  the  soil !  In  my  opinion  there  can  be  no  happier 
life,  not  only  because  the  tillage  of  the  earth  is  salutary  to 
all,  but  from  the  pleasure  it  jrields.  The  whole  establish- 
ment of  a  good  and  assiduous  husbandman  is  stored  with 
wealth ;  it  abounds  in  pigs,  in  kids,  in  lambs,  in  poultry, 
in  milk,  in  cheese,  in  honey.  Nothing  can  be  more 
profitable,  ijlothing  more  beautiful,  than  a  well-cultivated 
farm." 

In  ancient  Rome  each  citizen  received,  at  first,  an  allot- 
ment of  about  two  English  acres.  After  the  expulsion  of 
the  kings  this  allotment  was  increased  to  about  six  acres. 
These  small  inheritances  must,  of  course,  have  been  culti- 
vated by  hard  labour.  On  the  increase  of  the  Roman 
territory  the  allotment  was  increased  to  fifty,  and  afterwards 
even  to  five  hundred  acres.  Many  glimpses  into  their 
methods  of  cultivation  are  found  in  those  works  of  Roman 
authors  which  have  survived  the  ravages  of  time.  Cato 
speaks  of  irrigation,  frequent  tillage,  and  manuring,  as 
means  of  fertilising  the  soil  Mr  Hoskyn,  from  whose 
valuable  contribution  to  the  History  of  Agriculture  we  have 
drawn  freely  in  this  historic  summary,  quotes  the  following 
interesting  passage  from  Pliny,  commenting  on  Virgil  -} — 
"  Our  poet  is  of  opinion  that  alternate  fallows  should  be 
made,  and  that  the  land  should  rest  entirely  every  second 
year.  And  this  is,  indeed,  both  true  and  profitable,  pro- 
vided a  man  have  land  enough  to  give  the  soil  this  repose. 
But  how,  if  his  extent  be  not  sufficient  t  Let  him,  in  that 
case,  help  himself  thus.  Let  him  sow  next  year's  wheat-crop 
on  tibe  field  where  he  has  just  gathered  his  beans,  vetches, 
or  lupines,  or  such  other  crop  as  enriches  the  ground.  For, 
indeed,  it  is  worth  notice  that  some  crops  are  sown  for  no 
ether  purpose  but  as  food  for  others,  a  poor  practice  in  my 
estimation."  In  another  place  he  tells  us,  ''Wheat,  the 
later  it  is  reaped,  the  better  it  casts;  but  the  sooner  it  is 
reaped,  the  fairer  the  sample.  The  best  rule  is  to  cut  it 
down  before  the  grain  is  got  hard,  when  the  ear  begins  to 
have  a  reddish-brown  appearance.  'Better  two  days  too 
Boon  than  as  many  too  late,'  is  a  good  old  maxim,  and  might 
pass  for  sn  orade."  The  following  quotation  from  the 
same  author  is  excellent: — "Cato  would  have  this  point 
especially  to  be  considered,  that  the  soil  of  a  farm  be  good 
snd  fertile;  also,  that  near  it  there  be  plenty  of  labourers, 
and  that  it  be  not  far  from  a  large  town:  moreover,  that  it 
have  Bufiident  means  for  transporting  its  produce,  either  by 
water  or  land.  Also,  that  the  hou$e  he  toell  built,  and  the 
land  about  it  as  wdl  managed.     But  I  observe  a  great 
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error  and  self -deception  which  many  men  commit^who  hold 
opinion  that  the  negligence  and  ill-husbandry  of  the  former 
owner  is  good  for  his  successor  or  after-purchaser.  Now, 
I  say,  there  is  nothing  more  dangerous  and  disadvantageous 
to  the  buyer  than  land  so  left  waste  and  out  of  heart ;  and 
therefore  Cato  counsels  well  to  purchase  land  of  one  who 
has  managed  it  well,  and  not  rashly  and  hand-over-head  to 
despise  and  make  light  of  the  skill  and  knowledge  of 
another.  He  says,  too,  that  as  well  land  as  men,  which 
are  of  great  charge  and  expense,  how  gainful  soever  they 
may  seem  to  be,  yield  little  profit  in  the  end,  when  aU 
reckonings  are  made.  The  same  Cato  being  asked,  what 
was  the  most  assured  profit  rising  out  of  land!  made  this 
answer,-!-'  To  feed  stock  well.'  Being  asked  again, '  What 
was  the  next V  he  answered,  ' To  feed  toiih  moderation* 
By  which  answer  he  would  seem  to  conclude  that  the  most 
certain  and  sure  revenue  was  a  low  cost  of  production.  To 
the  same  point  is  to  be  referred  another  speech  of  his, 
'  That  a  good  husbandman  ought  to  be  a  seller  rather  than 
a  buyer ,-'  also, '  that  a  man  should  stock  his  ground  early 
and  well,  but  take  long  time  and  leisure  before  he  be  a 
builder  i  for  it  is  the  best  thing  in  the  world,  according  to 
the  proverb,  '  to  make  use,  and  derive  profit,  from  other 
men's  foUies.'  Still  when  there  is  a  good  and  convenient 
house  on  the  farm,  the  master  will  be  the  closer  occupier, 
and  take  the  more  pleasure  in  it ;  and  truly  it  is  a  good 
saying,  that '  the  master's  eye  is  better  than  his  heel' " 

"  It  is  curious,"  says  Mr  Hoskyn,  "to  read  such  passages 
as  these,  and  to  find  the  very  same  subjects  still  handled, 
week  after  week,  in  fresh  and  eager  controversy  in  the 
agricultural  writings  and  periodicals  of  the  present  day, 
eighteen  centuries  after  those  opinions  were  written." 

In  the  later  ages  of  the  empire  agriculture  was  neglected, 
and  those  engaged  in  it  regarded  with  contempt.  Many 
fair  regions  once  carefully  cultivated,  and  highly  productive, 
were  abandoned  to  nature,  and  became  a  scene  of  desolation, 
the  supplies  of  overgrown  Rome  being  drawn  from  £gyi)t, 
Sicily,  and  other  provinces,  which  became  notable  as  tlie 
granaries  of  the  empire. 

Under  the  Goths,  Vandals,  and  other  barbarian  con- 
querors, agriculture  in  Europe,  during  the  middle  ages, 
seems  to  have  sunk  into  the  lowest  condition  of  neglect  and 
contempt  We  owe  its  revival,  like  that  of  other  arts  and 
sciences,  to  the  Saracens  of  Spain,  who  devoted  themselves 
to  the  cultivation  of  that  conquered  territory,  with  heredi- 
tary love  for  the  occupation,  and  with  the  skilful  application 
of  the  experience  which  they  had  gathered  in  other  lands 
in  which  they  had  established  their  power.  By  them,  and 
their  successors,  the  Moors,  agriculture  was  carried  in  Spain 
to  a  height  which  perhaps  has  not  yet  been  surpassed  in 
Europe.  It  is  said,  that  so  early  as  the  tenth  century  the 
revenue  of  Saracenic  Spain  alone  amounted  to  £6,000,000 
sterling, — probably  as  much  as  that  of  all  the  rest  of 
Europe  at  that  time.  The  ruins  of  their  noble  works  for 
the  irrigation  of  the  soil  still  attest  their  skill  and  industiy. 
and  put  to  shame  the  ignorance  a:nd  indolence  of  their 
successors.  The  same  remark  applies  to  the  Spanisli 
dominions  in  South  America.  In  the  ancient  empire  of 
Peru  agriculture  seems  to  have  reached  a  high  degree  of 
perfection.  The  ruins  of  basins  and  canals,  frequently 
carried  through  tunnels,  prove  their  industry  and  skill  iu 
irrigation.  One  of  their  aqueducts  is  said  by  Mr  Prescott' 
to  have  been  traced  by  its  ruins  for  nearly  500  miles. 
They  cultivated  the  sides  of  moimtains,  by  means  of 
terraces,  which  retained  forced  soil,  and  were  skiUed  in  the 
application  of  manure.  That  on  which  they  chiefly  de- 
pended was  guano,  and  their  Incas  protected  the  penguins, 
by  which  it  was  deposited,  by  strict  laws,  which  made  it 
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liighly  penal  to  kill  ooe  of  these  birds,  or  to  set  foot  on  the 
islands  ftt  breeding  timeu  The  Spaniards  thus  obtained 
possession  of  two  good  patrimonies,  and  have  wasted  them 

The  influence  of  the  crust^es  upon  the  agrienltore  of 
this  period  is  not  to  be  overlooked.  The  dreadful  oppression 
of  the  feudal  system  received  at  that  time  a  shock  most 
favourable  to  the  liberties  of  man,  and,  with  increasing 
liberty,  more  enlightened  ideas  began  to  be  entertained, 
and  greater  attention  to  be  paid  to  the  cultivation  of  the 
soil. 

But.  during  this  long  interval,  the  population  of  Europe 
was  divided  into  two  great  classes,  of  which  by  far  the 
larger  one  was  composed  of  bondmen,  without  property,  or 
the  power  of  acquiring  it,  and  small  tenants,  very  Uttle 
superior  to  bondmen ;  and  the  other  class,  consisting  chiefly 
of  the  great  barons  and  their  retainers,  was  more  frequently 
employed  in  laying  waste  the  fields  of  their  rivals  than  in 
improving  their  own.  The  superstition  of  the  times,  which 
destined  a  large  portion  of  the  land  to  the  support  of 
the  churclf,  and  which,  in  some  measure,  secured  it  from 
predatory  incursions,  was  the  principal  source  of  what  little 
skill  and  industry  were  then  displayed  in  the  cultivation 
of  the  soil.  "  If  we  consider  the  ancient  state  of  Europe," 
says  Mr  Hume,^  "  we  shall  find  that  the  far  greater  part 
of  society  were  everywhere  bereaved  of  their  personal  liberty, 
and  liv^  entirely  at  the  will  of  their  masters.  Every  one 
that  was  not  noble  was  a  slave ;  the  peasants  were  not  in 
a  better  condition ;  even  the  gentry  themselves  wore  sub- 
jected to  a  long  train  of  subordination  under  the  greater 
barons,  or  chief  vassals  of  the  crown,  who,  though  seemingly 
placed  in  a  high  state  of  splendour,  yet,  having  but  a 
slender  protection  from  law,  were  exposed  to  every  tempest 
of  the  state,  and  by  the  precarious  condition  on  which  they 
lived,  paid  dearly  for  the  power  of  oppressing  and  tjrrannia- 
ing  over  their  inferiors." — ''The  villains  were  entirely 
occupied  in  the  cultivation  of  their  master's  land,  and  paid 
their  rents  either  in  com  or  cattle,  and  other  produce  of 
the  farm,  or  in  servile  offices,  which  they  performed  about 
the  baron's  family,  and  upon  farms  which  he  retained  in 
his  own  possession.  In  proportion  as  agriculture  improved 
and  money  increased,  it  was  found  that  these  services, 
though  extremely  burdensome  to  the  villain,  were  of  Uttle 
advantage  to  the  master ;  and  that  the  prodCtce  of  a  large 
estate  could  be  much  more  conveniently  disposed  of  by  the 
peasants  themselves  who  raised  it,  than  by  the  landlord  or 
his  bailiff',  who  were  formerly  accustomed  to  receive  it  A 
commutation  was  therefore  made  of  rents  for  services,  and 
of  money-rents  for  those  in  kind ;  and  as  men  in  a  subso- 
quent  age  discovered  that  farms  were  better  cultivated  where 
the  farmer  enjoyed  security  in  his  possession,  the  practice 
of  granting  leases  to  the  peasant  began  to  prevail,  which 
entirely  broke  the  bonds  of  servitude,  already  much  relaxed 
from  the  former  practices.  The  latest  laws  which  we  find 
in  England  for  enforcing  or  regulating  this  species  of 
servitude  were  enacted  in  the^  reign  of  Henry  VIL  And 
though  the  ancient  statutes  on  this  subject  remain  still 
unrepealed  by  Parliament,  it  appears  that  before  the  end 
of  Elizabeth  the  distinction  between  villain  and  freeman 
was  totally,  though  insensibly,  abolished,  and  that  no 
person  remained  in  the  state  to  whom  the  former  laws 
oould  be  applied." 

But  long  before  the  1 5th  century,  it  is  certain  that 
there  was  a  class  of  tenants  holding  on  leases  for  Uves,  or 
far  a  term  of  years,  and  paying  a  rent  in  land  produce,  in 
services,  or  in  money.  Whether  they  gradually  sprung  up 
from  the  dass  of  bondmen,  according  to  Lord  Karnes,'  or 

1  ffistory  ^  Xngland,  elutp.  zziU. 
*  KaniM's  Lsno  Tractt, 


existed  from  the  earliest  period  of  the  leadal  conatitntioo, 
according  to  other  writers,'  their  number  cannot  be  sappoeed 
to  have  been  considerable  during  the  middle  ages.  The 
stock  which  these  tenants  employed  in  cultivation  com- 
monly belonged  to  the  proprietor,  who  received  a  proportioii 
of  the  produce  as  rent, — a  system  which  still  exists  in 
France  and  in  other  parts  of  the  Continent,  where  sach 
tenants  are  called  metayert,  and  some  vestiges  of  which 
may  yet  be  traced  in  the  aeedrbow  of  the  law  of  Scotland. 
Leases  of  the  13th  century  still  remain,*  and  both  the 
laws  and  chartularies*  clearly  prove  the  existence  in 
Scotland  of  a  dass  of  cultivators  distinct  from  the  serfr  or 
bondmen.  Yet  the  condition  of  these  tenants  seems  to 
have  been  very  different  from  that  of  the  tenants  of  the 
present  day;  and  the  lease  approached  nearer  in  its  form 
to  a  feu-charter  than  to  the  mutual  agreement  now  in  use. 
It  was  of  the  nature  of  a  beneficiary  grant  by  the  propticUw^ 
under  certain  conditions,  and  for  a  limited  period;  the 
consent  of  the  tenant  seems  never  to  have  heen.  doabted. 
In  the  common  expression  "  granting  a  lease,"  we  have 
retained  an  idea  of  Uie  original  character  of  the  deed,  even 
to  the  present  time. 

The  com  crops  cultivated  during  this  period  seem  to  have 
been  of  the  same  spedes,  though  all  of  them  probably  much 
inferior  in  quality  to  what  they  are  in  the  present  'day. 
Wheat,  the  most  valuable  grain,  must  have  bome  a  small 
proportion,  at  least  in  Britain,  to  that  of  other  crops  ;  the 
remarkable  fluctuation  of  price,  its  extreme  scardty,  indi- 
cated by  the  extravagant  rate  at  which  it  was  sometimes 
sold,  as  well  as  the  preparatory  cultivation  required,  may 
convince  us  that  its  consumption  was  confined  to  the  higher 
orders,  and  that  its  growth  was  by  no  means  extensiveL 
Rye  and  oats  furnished  the  bread  and  drink  of  the  great 
body  of  the  people  of  ^Europe.  Cultivated  herbage  and 
roots  were  then  unknown  in  the  agriculture  of  Britain.  It 
was  not  till  the  end  ot  the  rdgn  of  Henry  VIIL  that  any 
sahids,  carrots,  or  other  edible  roots  were  produced  in 
Englfljid.  The  little  of  these  vegetables  that  was  used 
was  formerly  imported  from  Holland  and  Flanders  Queen 
Catherine,  when  she  wanted  a  salad,  was  obliged  to  despatch 
a  messenger  thither  on  purpose.* 

The  ignorance  and  insecurity  of  those  ages,  which  neces- 
sarily confined  the  cultivation  of  com  to  a  comparatively 
small  portion  of  country,  left  all  the  rest  of  it  in  a  state  of 
nature,  to  be  depastured  by  the  inferior  animals,  then  only 
occasionally  subjected  to  the  care  and  control  of  man. 
Cultivators  were  crowded  together  in  miserable  hamlets ; 
the  ground  contiguous  was  kept  continually  under  tillage ; 
and  beyond  this,  wastes  and  woodlands  of  a  much  greater 
extent  were  appropriated  to  the  maintenance  of  their  flocks 
and  herds,  which  pastured  indiscriminatdy,  with  little 
attention  &om  their  owners. 

The  low  price  of  butcher-meat,  though  it  was  then  the 
food  of  the  oonmion  people,  when  compared  with  the  price 
<rf  com,  has  been  justly  noticed  by  several  writers  as  a 
dedsive  proof  of  the  small  progres9  of  dviliaation  and 
industry. 

One  of  the  earliest  and  greatest  agricultural  grievanoes 
WBS  the  levying  of  Purveyance.  Tlus  originaUy  oompie- 
hended  tiie  necessary  provisions,  carriages,  Ssc,  which  the 
nearest  farmers  were  obliged  to  furnish  at  the  cnneat 
prices  to  the  king's  armies,  houses,  and  castles,  in  time  of 
war.  It  was  called  the  great  pitrveya$^ee,  and  the  oflioen 
who  collected  those  necessaries  were  called  purveyors.  The 
smaller  purveyance  induded  the  necessary  providona  for 
the  household  of  the  king  when  travelling  throng^  the 

'  Bril*»  IWa^iM  Ml  Lttttn. 

«  sir  John  CaUnm't  Siitorf  and  AMifttitia  ttfUamki  (A(/Ui^ 

■  Gbalmon'  CdUioniBLt  book  It.  «.  <. 

*  Hmms's  BiOofy  i^Bftf^ani,  cbap^  xxlii. 
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loDgdom,  and  theae  the  tenants  on  the  king's  demesne  lands 
were  obb'ged  to  fumiah  gratis,  a  practice  that  came  to  be 
adopted  by  the  barons  and  great  men  in  every  toiir  which 
ibey  thought  proper  to  make  in  the  country.  These 
exactions  were  so  grieyous,  and  leried  in  so  high-handod  a 
manner,  that  the  fanners,  when  they  heard  of  the  court's 
approach,  often  deserted  their  houses,  as  if  the  country 
had  been  invaded  by  an  enemy.  ''Purveyance,"  says 
Dirom,^  "was  perhaps  for  many  centuries  the  chief  obstruc- 
tion to  the  agriculture  and  improvement  of  Great  Britain. 
Many  laws  were  made  for  the  reformation  and  regulation  of 
purveyance,  but  without  effect ;  and  the  practice  continued 
down  to  so  late  a  period  as  the  reign  of  James  the  First." 

By  statute  1449,  the  tenant  was  for  the  first  time 
secured  in  possession,  during  the  term  of  lus  lease,  against 
a  purchaser  of  the  land;  and  in  1469  he  was  protected 
from  having  his  property  carried  off  for  the  landlord's 
debts,  beyond  the  amount  of  rent  actually  due ;  an  enact- 
ment which  proves  his  miserable  condition  before  that  time. 

Soon  after  the  beginning  of  the  16th  century  agriculture 
partook  of  the  general  improvement  which  followed  the 
iDvention  of  printing,  the  revival  of  learning,  and  the  more 
settled  authority  of  government ;  and  instead  of  the  occa- 
■ioDal  notices  of  historians,  we  can  now  refer  to  regular 
treatises,  written  by  men  who  engaged  eagerly  in  this 
neglected  and  hitherto  degraded  occupation.  We  shaU 
therefore  give  a  short  account  of  the  principal  works,  as 
veil  as  of  the  laws  and  general  policy  of  Britain,  in  regard 
to  agriculture,  from  the  early  part  of  the  16th  century  to 
the  Revolution  in  1688,  when  a  now  era  commenced  in 
the  legislation  of  corn,  and  soon  after  in  the  practice  of  the 
eultivator.' 

Eakly  Wobks  on  Aoszcultukx. 

The  first  and  by  far  the  best  of  our  early  works  is  the 
Booko/lfttsbandry,  printed  in  1534,  eommonly  ascribed 
to  Fitzherbert,  a  judge  of  the  Common  Pleas  in  the  reign 
of  Uenxy  YIIL  This  was  followed,  in  1539,  by  the  Book 
ofSwmejfiAg  and  Improvementt,  by  the  same  author.  In 
the  former  treatise  we  havo  a  clear  and  minute  description 
of  the  rural  practices  of  that  period,  and  from  the  latter 
may  be  learned  a  good  deal  of  the  economy  of  the  feudal 
system  in  its  decline.  The  Book  of  Husbandry  has  scarcely 
been  excelled  by  any  later  production,  in  as  far  as  concerns 
the  subjects  of  which  it  treats ;  for  at  ^lat  time  cultivated 
herbage  and  edible  roots  were  still  unknown  in  England. 
The  author  writes  from  his  own  experience  of  more  than 
forty  yeani ;  and,  with  the  exception  of  passages  denoting 
his  belief  in  the  superstition  of  the  Roman  writers,  there 
is  very  little  of  this  valuable  work,  in  so  far  as  regards  the 
culture  of  com,  that  should  be  omitted,  and  not  a  great  deal 
that  need  be  added,  even  in  a  manual  of  husbandry  adapted 
to  the  present  tim^  Fitzherbert  touches  on  almost  every 
department  of  the  art,  and  in  about  a  hundred  octavo  pages 
has  contrived  :o  condense  more  practical  information  than 
will  be  found  scattered  through  as  many  volumes  of  later 
times ;  and  yet  he  is  minute  even  to  the  extreme  on  points 
of  real  utility.  There  Ij  no  reason  to  say,  with  Mr  Harte, 
that  he  had  revived  the  husbandry  of  the  Romans ,  he 
merely  describes  the  practices  of  the  age  in  which  ho  lived ; 
and  from  his  commehtary  on  the  old  statute  extaUa  manerii, 
in  his  Book  of  Surveying,  in  which  ho  docs  not  alludo  to 
any  recent  improvements,  it  is  probable  that  the  manage- 
ment which  he  details  had  been  long  established.  But  it 
may  surprisie  some  of  the  agriculturists  of  the  present  day 
to  be  told,  that,  after  the  lapse  of  almost  three  centuries, 
Fitzherbert's  practice,  in  some  material  particulars,  has  not 


*  /nfirtry  into  tAs  Com  Latet,  &e.,  p.  9. 
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been  improved  upon ;  and  that  in  leveral  dietricta  abuset 
until  recently  existed,  which  were  as  clearly  pointed  out  by 
him  at  that  early  period  as  by  any  writer  of  the  present  aga. 
The  Book  of  JIutbandry  begins  with  the  plough  and 
other  instruments,  which  are  concisely  and  yet  minutely 
described;  and  then  about  a  third  part  of  it  is  occupied 
with  the  several  operations  as  they  succeed  one  another 
throughout  the  year.  Among  other  things  in  this  part  of 
the  work,  the  following  deserve  notice : — 

"  Somme  (plonghs)  wyll  tonmthe  theld  bredith  at  every  Isndeend^^ 
end  plows  ul  one  war ;"  the  same  kind  of  ploufh  that  is  now 
foona  so  aaefttl  on  hilly  groonda.  Of  wheeUploufha  he  obeerreai 
that  "they  be  good  on  eren  groonde  that  lyetl  Tyghte;"  and  on 
raeh  lands  thoy  are  still  moat  commonly  employed.  Cart-wheels 
i^ra  sometimes  bound  with  iron,  of  which  ne  greatly  approves. 
On  the  much  agitated  question  about  the  employment  of  horses  or 
oxen  in  labour,  th^nost  important  arguments  are  diatinctir  stated. 

"In  some  places,"  he  says,  "a  horse  plough  is  better,  and  in 
others  an  oxen  plough,  to  which,  npon  the  whole,  ho  girea  the  pre- 
ference, and  to  this,  considering  the  practices  of  that  period,  tney 
were  probably  entitled.  Beans  and  peas  seem  to  hare  been  common 
crops.  He  mentions  the  different  kmds  of  wheat,  barley,  and  oats  ; 
and  after  describing  the  method  of  harrowing  "all  maner  of 
oornnos,**  we  find  the  roller  employed.  "They  used  to  role  their 
barley  crounde  after  a  shoMT  of  rarne,  to  make  the  grounde  eren  to 
mowe.*  Under  the  article  "To  ulowe,"  he  obaenrea,  "the greater 
elottes  (clods)  the  better  wheate,  for  the  clottcs  kepe  the  wheat 
warme  all  wynter ;  end  at  llarch  they  will  melte  and  breake  and 
fal  in  manye  small  peces,  the  whirbe  is  a  new  dongynge  and 
refreshynge  of  the  corne."  This  is  agreeable  to  the  present  practice, 
founded  en  the  Tsry  same  reasons.  "In  May,  the  shepe  folde  is  to 
be  set  out ;"  but  r  ttzherbert  doee  not  much  approve  of  foldine^ 
and  points  out  its  disadvantages  in  a  very  judicioue  manner.  "  In 
the  latter  end  of  May  and  tho  begynoynge  of  June,  is  tyiue  to  wede 
the  come ;"  and  then  we  have  an  accurate  description  of  the 
diiTerent  weeds,  and  the  instruments  and  mode  of  weeding.  Vext 
comes  a  second  ploughing  of  the  lallow  ;  and  afterwards,  in  the 
latter  end  of  June,  the  ijiowiDg  of  the  meadows  begins.  Of  this 
operation,  and  of  the  forks  and  rakes,  and  the  haymalcing,  there  is 
a  very  good  account  The  com  harvest  naturally  follows :  lye  and 
wheat  were  usually  Mhom,  and  barley  and  oats  cut  with  the  ecythe. 
This  mtelligeut  writer  does  not  approve  of  the  practice,  which  still 
prevails  in  some  places,  of  cutting  wheat  higb^,  and  then  mowing 
the  stubbles.  "  In  Somersetshire, '  he  says,  "  they  do  shere  thevr 
wheat  very  lowo  ;  and  the  whesto  straws  that  they  purpose  to  make 
thackt  of,  tliey  do  not  threshe  it,  but  cut  off  the  ears,  and  bynd  it  in 
sheves,  and  call  it  rede,  and  therewith  tliey  thacke  theyr  houses." 
He  recommends  the  practice  of  setting  up  com  in  shocks,  with  two 
sheaves  to  cover  eicht,  instead  of  ten  sheaves  ss  at  present; 
probably  owing  to  tie  straw  being  then  shorter.  The  com  was 
commonly  houaed;  but  if  there  be  a  want  of  room,  he  advises  that 
the  ricks  be  built  on  a  scaffold,  and  noi;  upon  the  flroond.  Cora- 
stacks  are  now  beginning  to  be  built  on  pillars  and  frames.  The 
fallow  received  a  tliini  ploughing  in  September,  and  was  so*vn 
about  Michaelmas.  "  Wheat  is  moost  commonlye  sowr.o  under  the 
forowe,  that  is  to  say,  cast  it  nppon  the  falowe,  and  then  plows  it 
under  ;"  and  thia  branch  of  his  subject  is  concluded  with  directions 
about  throkhing,  winnowing,  and  other  kinds  of  bara->York. 

Fitahorbort  n«xt  proceed  to  live  stock.  "An  housbande^*'  he 
says,  "can  not  well  thryue  by  his  corne  without  he  have  other 
cattell,  nor  by  his  cattell  without  corao.  And  bycause  that  shepe, 
in  mvnc  opynyon,  is  tho  mooato  profytablcst  cattell  that  any  man 
can  n£.ue,  therefore  I  pourpose  to  spcake  fyrst  of  chepe.  His 
remarks  on  this  subject  are  so  accurate,  tha^  one  might  imagine 
they  came  from  a  storcmastcr  of  the  present  day  ;  and  the  minutia 
which  he  details  are  exactly  T/hat  the  writer  of  thla  article  has  aeen 
prartuod  in  the  hilly  parts  of  tlm  country.  In  come  places  at 
present,  "they  neucr  seuor  their  lambcs  from  their  dxonmes;" 
"and  the  poore  of  the  pecke  (high)  countreyo,  and  such  other 
places,  where,  as  they  vse  to  mylke  thoyr  ewes,  they  vee  to  wayne 
tlioyr  lambcs  at  12  weokcs  olde,  and  to  mylko  their  ottcs  fine  or 
syze  woekes  ;"  but  that,  he  observes,  "is  grcato  hurto  to  the  ewee, 
and  wyll  cauce  them  that  they  wyll  not  take  the  ramme  at  the 
tyme  of  the  yere  for  pouertyc,  but  goo  barroyna'*  "In  June  b 
tyme  to  shere  shepe  ;  and  ere  they  be  shorne,  thoy  must  be  verve 
well  waahon,  the  which  shall  be  to  the  ovmer  grcato  profyte  in  the 
sale  of  his  wool,  and  also  to  tho  clothc-makor."  It  appears  that 
hand  tocuhinj  was  then  a  common  practice  ;  and  yet  in  the  west  and 
north  of  Scotland  its  introduction  is  of  comparatively  recent  date. 
His  lomarks  on  horuca,  cattle,  &c,  are  not  Icca  interesting ;  and 
there  is  a  very  good  account  of  the  diseases  of  each  niocics,  and 
some  just  obccrvations  on  the  advantage  of  mixing  difiercnt  kinds 
on  the  same  pasture.  Svine  and  boos  conclude  this  branch  of  the 
work. 
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Th«  autnor  to«ii  wfiits  oat  the  great  advantaMs  of  indorare ; 
noommenda  "  qaycjcaettyn^  dychynge,  and  nedgeyn^;"  and 
giyea  particular  directiont  about  $eUett  and  the  methM  oT  training 
a  hedge,  as  well  as  conoemin^  the  plantinff  and  managem^t  of 
trees.  We  hare  then  a  short  information  "for  a  yonge  ^tylman 
that  intendeth  to  thxTue,*'  and  "a  proloage  for  the  wines  occa- 
pation,'*  in  some  instances  rather  too  nomely  for  the  present  time. 
Among  other  things,  she  is  to  "make  her  husband  and  herself 


Domme  clothes  ;'*  and  "  she  maye  haue  the  lockes  of  the  shepe  eyther 
to  make  blankettee  and  courlottos,  or-bothe."  This  is  not  so  much 
omiss ;  but  what  follows  will  bring  the  learned  jud^  into  disrepute 
eve^  with  our  most  industrious  housewires.  "It  is  a  wyues  occu- 
pation," he  says,  "to  wynowe  all  maner  of  comes^  to  make  malte, 
to  wai^  and  wirnge,  to  make  heye,  shere  come,  and,  in  time  of 
node,  to  helpe  hor  husbands  to  fyll  the  mncke  wayne  or  dounge 
carte,  diyae  the  plooghe,  to  loode  heye,  come,  and  suche  other ; 
and  to  go  or  ride  to  the  market  to  eel  butter,  chese,  mylke,  egges, 
chekyns,  capons,  hennes^  ^7gg^  g^se,  and  all  maner  of  com^" 
The  rest  of  the  book  contains  some  useful  advioes  about  diligence 
and  economy ;  and  concludes,  after  the  maimer  of  the  sge^  with 
matiy  pious  exhortations. 

Such  ia  Fitzherbert'B  JBooh  ofSiuhandry,  and  snch  was 
the  state  of  agriculture  in  England  in  the  early  part  of  the 
I6th  oentory,  and  probably  for  a  long  time  before;  for  he 
nowhere  speaka  of  the  practices  which  he  describes  or 
recommends  as  of  recent  introduction. 

The  Book  qf  Surveying  adds  considerably  to  our  knowledge 
of  the  rural  economy  of  that  age.  "  Four  maner  of  com- 
mena"  are  described;  several  kinds  of  milla  for  com  and 
other  puzposes,  and  also  "  quemes  that  goo  with  hand  /' 
di£fiBrent  orders  of  tenants,  down  to  the  "  boundmen,"  who 
'Un  some  places  contyntie  as  yet  /'  "  and  many  tymes,  by 
colour  thereof,  there  be  many  freemen  taken  as  boundmen, 
and  their  lands  and  goods  is  taken  from  them.'*  Lime  and 
marl  are  mentioned  as  common  manures;  and  the  former 
was  sometimes  spread  on  the  surface  to  destroy  heath.  Both 
draining  and  imgation  are  noticed,  though  the  latter  bnt 
slightly.  And  the  work  conohides  with  an  inquiry  "  how  to 
make  a  township  that  is  worth  XX.  marke  a  yere,  worth 
XX.  IL  a  year/'  from  which  we  shall  give  a  specimen  of  the 
ahthor's  manner,  as  well  as  of  the  economy  of  the  age. 

*'It  is  undoubted,  that  td  erecy  townshTppe  that  stsndeth  in 
tylloge  In  the  playne  countreY,  thexe  be  OTraDle  landes  to  plows  and 
sowe,  and  leyse  to  tye  or  tedder  theyr  horses  and  mares  upon,  and 
common  pasture 'to  kepe  and  pasture  their  catell,  beestes,  and 
shepe  apon ;  end  slso  th^  have  medowe  grounde  to  get  theyf  hey 
upon.  Than  to  let  it  be  known  how  many  acrA  of'eirable  lande 
eneiy  man  hath  in  tyllage,  and  of  the  same  acres  in  euexy  felde  to 
channflo  with  his  neyehbpurs,  and  to  leys  them  toguyther,  and  to 
make  hym  one  seuenul  doee  in  euery  felde  for  his  errable  lands ; 
and  his  leyse  in  eneiy  felde  to  lore  them  togrther  in  one  felde,  and 
to  make  one  seuerall  doee  for  them  alL  And  also  another  seuerall 
oloee  for  his  ^rtion  of  his  common  pasture,  snd  slso  his  pordon  of 
his  medowe  m  a  seuerall  dose  by  itselfe^  and  al  kept  m  seuerall 
both  in  wynter  and  somer;  and  euery  cotUge  shall  haue  his 
portion  assigned  Kym  acoordTnge  to  }u8  rent^  and  than  shall  nat 
the  ryche  man  ouororosss  tne  poore  man  with  his  cattell ;  and 
euery  man  may  eate  his  oun  dose  at  his  pleasure.  And  Tndoubted, 
that  hay  and  straws  that  will  fiad  one  bMSt  in  the  house  wyU  finde 
two  beestes  in  the  doee,  and  better  they  shall  lyke.  For  those 
beeetis  in  the  house  hsTe  short  hears  and  thynne,  and  towards 
March  thsy  will  pylle  and  be  bare ;  and  therefore  they  may  nat 
aByde  in  the  fylde  before  the  heerdmen  in  winter  tyme  for  colde. 
And  those  that  lye  in  a  dose  under  a  hedge  haue  longs  heare  and 
thyck,  and  they  will  nener  pylle  nor  be  bsre ;  and  by  this  resson 
ths  husbands  mays  kepe  twyss  so  many  catell  ss  he  did  before. 

"  This  is  the  canss  of  this  approwment.  Nowe  euery  husbande 
hath  sizs  seuerall  doses,  whereof  ill.  be  for  come,  the  fourthe  for 
his  leyse,  the  fyfte  for  his  common  pastures,  and  ths  sizte  for  his 
hays :  and  in  wynter  time  thexe  is  but  one  occupied  with  come, 
and  tnan  hath  the  husbonde  other  i^e  to  occupy  tyll  lente  come, 
and  that  he  hath  his  falowe  fdde,  his  ley  felde^  snd  his  pasture 
felde  si  sommer.  And  when  he  hath  mowen  hia  medowe^  then  he 
hath  his  msdowo  croonde,  soo  that  if  he  hath  say  weyke  catell 
that  wold  be  amended,  or  dyrers  maner  of  catdl,  he  may  put  them 
in  wy  dose  he  wyll,  the  which  is  a  great  advantsge ;  and  if  all 
shnlcfe  lye  oommen,  than  wolde  the  edyche  of  jthe  come  fddes  and 
the  afWmath  of  all  the  medowes  bs  eaten  in  X  or  XII.  dayes. 
And  ths  xych  msn  that  hath  moche  catell  wold  hare  the  adrantafe, 
and  the  poore  man  can  hare  no  helpe  nor  relefe  in*  wynter  when  lie 
hath  moete  nede ;  and  if  an  acre  ofiande  be  worthe  si-xe  pen%  cr  it 


be  endoeed.  it  will  be  worth  TIIL  pens,  when  it  is  endond  \m 
reason  of  the  compostying  snd  don^^yng  of  the  catell  that  diaO 
go  and  lye  upon  it  both  day  and  ni^te ;  and  if  any  of  his 
thrs  doses  that  he  hath  for  his  come  be  wome  or  ware  bare, 


than  he  may  breke  and  plowe  xtp  his  dose  that  he  hsdda  for  his 

layse,  or  the  dose  that  he  hsddi 

and  sowe  them  with  come,  and  let  the  other  lye  lor  a  time^  and  ce 


pastnra^ 
for  a  til 


or  botfa^ 


shall  hs  hays  alway  reist  grounde,  the  which  will  beer  moche  cocne 
with  lytd  donge ;  and  also  he  shall  harcr  a  great  nrofyte  of  the  wod 
in  the  hedges  whan  it  is  growen ;  and  not  only  tneae  piofytes  and 
adrantajiies  beforesaid,  but  he  ahall  says  moche  mors  than  a! 
these,  mr  by  reason  of  thess  closes  he  shall  saye  meat^  driake^ 


and  wages  of  a  shepherde.  the  wsges  of  the  heerdmen,  and  ths 
_  a  of  \he  swins  herde,  the  which  may  fortune  to  be  ss  charaeaUs 
ss  all  his  holle  rent ;  and  else  his  come  shall  be  better  sayed  fron 


wsges  of  \he  swins  herde,  Uie  which  may  fortune  to  be  ss  c 
ss  all  his  holle  rent ;  and  else  his  come  shall  be  better  s 
eatinge  or  destroyeng  with  cateL  For  dout  ye  nat  but  ] 
with  their  catell,  shepeherdes  with  their  shepe^  and  tieng  of  bones 
and  mares,  dtetroyeth  moch  come,  the  whica  the  hedges  wold  saye. 
Paraduentnie  some  men  would  say,  that  this  shuld  hb  sgainst  the 
common  weale,  bicauss  the  shepeherdes,  heerdmen,  and  swyiie> 
heides,  shuld  than  be  put  out  of  w^^  To  that  it  may  be 
answered,  though  these  occupationa  be  not  used,  there  be  aa  many 
newe  oocnnations'^t  were  not  used  before  ;  as  ^tting  of  quidce- 
settea.  dic^iing,  hedginj^  and  plashing  the  which  the  same  men 
may  uss  snd  oecupye." 

The  next  author  who  writes  professedly  on  agiienltora 
is  Tusser,  whose  ^itfe  Hundred  PoinU  of  Etabandry, 
published  in  1563,  was  formerly  in  such  high  repute  aa  to 
be  recommended  by  Lord  Molesworth  to  be  taught  in 
schools.^  The  edition  of  1604  is  the  one  we  make  use  of  herei 
In  it  the  book  of  hu«bandzy  consists  of  118  pages,  and 
then  follows  the  Points  of  ffoutewifrie,  occupying  42  pages 
more.  It  is  written  in  Terse.  Amidst  a  vast  heap  of 
rubbish,  there  are  some  useful  notices  concerning  the  state 
of  agriculture  at  the  time  in  different  parts  of  England. 
Hops,  which  had  been  introduced  in  the  early  pert  of 
the  16th  century,  and  on  the  culture  of  which  a  treatise 
was  published  in  1074  by  Refolds  Scott,  are  mentioned 
as  a  well-known  crop.  Buckwheat  was  sown  after  barley. 
Heibp  and  flax  are  mentioned  as  common  crops.  *  Indoanrea 
must  haye  been  nuineroua  in  aeyeral  countiea ;  and  there 
ia  a  very  good  compariaon  between  ''champion  (open  fielda) 
country,  and  aereral,''  which  Elythe  afterwarcla  tranacribed 
into  lua  Improver  Improved.  Cairota,  cabbagen,  tomipe, 
and  rape,  are  mentioneid  among  the  herbs  and  roots  for  the 
kitchen.  There  is  nothing  to  be  found  in  Tusser  about 
serfs  or  bondmen,  as  in  Fitzherbert's  works.  Thia  antlior'a 
diviaion  of  the  crop  ia  rather  curioua,  though  probably  quite 
inaccurate,  if  he  means  that  the  whole  rent  mi^t  be  paid 
by  a  tenth  of  the  com. 

"  One  part  cast  forth  for  rent  due  out  of  hand, 
Ono  other  part  for  seed  to  sow  thy  land. 
Another  part  leaye  parson  for  his  tith. 
Another  part  for  luurect,  adds  snd  slth. 
One  part  for  ploughwrite,  cartwrite,  knscker,.  and  smith. 
One  part  to  uphold  thy  teemes  that  draw  therewith. 
Anotner  pert  for  seryant  and  workman's  wsges  Isisu 
One  part  likewise  for  filbeUie  dale  by  d«e. 
One  part  thy  wife  for  needi^  things  doth  craysi 
Thyself  and  thy  child  the  last  part  would  hays.** 

The  next  writer  ia  Bamaby  Googe,  whose  WkoU  Art  c/ 
fftabandry  was  printed  in  1678,  and  again  by  Markhani 
in  1614.  The  first  edition  is  merely  a  transIatioQ  ol  a 
Qerman  work ;  and  yery  little  is  said  of  English  huabandzy 
in  the- second,  though  Markham  made  some  trifling  inter- 
polations, in  order,  as  it  is  alleged,  to  adapt  the  Qeroiaa 
husbandly  to  the  English  dimate.  It  is  for  the  most  part 
made  up  of  gleanings  from  the  ancient  writers  of  Qreeca 
and  Rome,  whose  eirqra  are  faithfully  retained,  with  hers 
and  there  some  deacription  of  the  practices  of  the  age,  in 
which  there  ia  little  vpf  norelty  or  importance.  Googe 
mentions  a  number  of  Engliah  writers  who  liyed  about  the 
time  of  iitzherbert,  whoee  works  haye  not  been  preeerred. 
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For  more  than  fifty  jean  after  this,  or  till  near  the 
middle  of  the  17  th  oenttuy,  there  are  no  Bystematic 
worke  on  hnsbandij,  though  seyeral  treatisea  on  particular 
departmenta  of  it  Froiji  theae  it  la  evident  that  all  the 
different  operationa  of  the  farmer  were  performed  with  more 
care  and  oorrectnesa  than  formerly ;  that  the  fallowa  were 
better  worked,  the  fields  kept  freer  from  weeda,  and  much 
more  attention  paid  to  manures  of  eyeiy  kind.  A  few  of 
the  writers  of  thia  period  deaerre  to  be  ahortly  noticed 

Sir  Hugh  Flat,  in  his  Jewel  House  of  Art  and  Nature, 
printed  in  1594  (which  Weston  in  his  catalogue  erroneoualy 
ascribea  to  Gabriel  Flattes),  makes  some  useful  obaenrationa 
on  manures,  but  chiefly  collected  from  other  writers.  His 
oensure  oi  the  practice  of  leaving  farm  dung  lying  scattered 
about  is  among  the  most  valuable. 

Sir  John  Norden's  Surveyor' t  Dialogue,  printed  in  1607, 
and  reprinted  with  additions  in  1618,  ia  a  work  of  con- 
aidcrable  merit.  The  first  three  books  of  it  relate  to  the 
righta  of  the  lord  of  the  manor  and  the  varioua  tenures  by 
trhich  landed  property  waa  then  held,  with  the  obligations 
which  they  imposed.  Among  others,  we  fiild  the  singular 
costom,  so  humorously  described  in  the  Spectator,  of  the 
incontinent  widow  riding  upon  a  ram.  In  the  fifth  book 
there  are  a  good  many  judicioua  observations  on  the 
"  different  natures  of  grounds,  how  they  may  be  employed, 
kow  they  may  be  bettered,  reformed,  and  amended."  The 
famous  meadowa  near  Saliabury  are  mentioned ;  and  when 
cattle  hare  fed  their  fiU,  hogs,  it  ia  pretended,  ''  axe  made 
fiat  with  the  remnant — namely,  with  the  knota  and  aappe 
of  the  graase."  "  Clouer  gtaase,  or  the  graase  honey  suckle" 
(white  clover),  ia  directed  to  be  sown  with  other  hay  seeds. 
**  Carrot  rootea"  were  then  raised  in  several  parts  of  England, 
and  aometimea  by  farmera.  London  street  and  stable  dung 
waa  carried  to  a  distance  by  water,  though  it  appears  from 
later  writers  to  have  been  got  for  the  trouble  of  removing. 
And  leases  of  21  years  are  recommended  for  persona  of 
amall  capital,  as  better  than  'employing  it  in  purchasing 
land, — an  opinion  that  prevails  very  generally  among  our 
present  farmers. 

Bees  seem  to  have  been  great  favourites  with  these  early 
writers ;  and  among  others,  there  is  a  treatise  by  Butler, 
a  gentleman  of  Oxford,  called  the  Femmme  Monarchic,  or 
the  Ifistory  of  Beet,  printed  in  1609,  full  of  all  manner  of 
quaintness  and  pedantiy. 

We  shall  pasa  over  Markham,  Maacall,  Gabriel  Flattea, 
and  several  other  authora  of  thia  period,  the  best  part  of 
their  writings  being  preserved  by  Blythe  and  Hartlib,  of 
whom  we  shiedl  say  a  little  immediately.  In  Sir  Richard 
Wealon'a  JHtcourte  on  the  Htubandry  of  Brabant  and 
FUmdere,  published  by  Haitlib  in  1645,  we  may  mark  the 
dawn  of  the  vast  improvementa  which  have  since  been 
effected  in  Britain.  Thia  gentleman  waa  ambassador  from 
England  to  the  elector  palatine  and  king  of  Bohemia  in 
1619,  and  had  the  merit  of  being  the  first  who  introduced 
the  great  ehver,  as  it  waa  then  called,  into  Engliah 
agriculture,  about  1645,  and  probably  tumipa  alsa  Hia 
directions  for  the  cultivation  of  clover  are  better  than  vras 
to  be  expected.  It  thrives  best,  he  says,  when  you  sow  it 
on  the  worst  and  barreneat  ground,  such  aa  our  worst 
heath  ground  is  in  England.  The  ground  ia  to  be  pared 
and  burnt,  and  unslacked  lime  must  be  added  to  the  ashes. 
It  ia  next  to  be  well  ploughed  and  harrowed;  and  about 
ten  ponnda  of  clover  aeed  must  be  sown  on  an  acre  in 
April  or  the  end  of  March.  If  you  intend  to  preserve  aeed, 
then  the  second  crop  must  be  let  stand  till  it  come  to  a  full 
and  dead  ripeness,  and  you  ahall  have  at  the  least  five 
bnahela  per  acre.  Being  once  aown,  it  will  last  five  years; 
and  then  being  ploughed,  it  will  yield,  three  or  four  years 
U^gether,  rich  cropa  of  wheat,  and  after  that  a  crop  of  oata, 
wUh  which  dover  seed  is  to  be  sown  a^pain.    It  is  in  itself 


an  excellent  manure^  Sir  Richard  adds;  and  so  it  should 
be,  to  enable  land  to  bear  this  treatment.  In  less  than  ten 
years  after  its  introduction,  that  is,  before  1655,  the  cul- 
ture of  clover,  exactly  according  to  the  present  method, 
seems  to  have  been  well  known  in  England,  and  it  had 
also  made  its  way  to  Ireland. 

A  great  many  works  on  agriculture  appeared  during  the 
time  of  the  Commonwealth,  of  which  Blythe'a  Improver 
Improved  and  Hartlib'a  Legacy  are  the  most  valuable. 
The  first  edition  of  the  former  was  published  in  1649,  and 
of  the  latter  in  1650;  and  both  of  them  were  enlarfed  in 
subsequent  editions.  In  the  first  edition  of  the  Improver 
Improved,  no  mention  is  made  of  clover,  nor  in  the  aecond 
of  turnips,  but  in  the  third,  published  in  1662,  clover  is 
treated  of  at  some  length,  and  turnips  are  recommended 
aa  an  excellent  cattle  crop,  the  culture  of  which  ahould 
be  extended  from  the  kitchen  garden  to  the  field.  Sir 
Richard  Weston  must  have  cultivated  tumipa  before  this; 
for  Blythe  says,  that  Sir  Richard  affirmed  to  himself  he 
did  feed  his  swine  with  them.  They  were  first  given  boiled, 
but  afterwards  the  swine  came  to  eat  them  raw,  and  would 
run  after  the  carts,  and  pull  them  forth  aa  they  gathered 
them, — an  expression  which  conveys  an  idea  of  their  being 
cultivated  in  the  fields. 

Blythe's  book  is  the  first  systematic  work  in  which  there 
are  some  traces  of  the  alternate  husbandry  so  beneficiaUy 
eatabliahed  since,  by  interposing  clover  and  turnip  between 
culmiferous  crops.  Ho  is  a  great  enemy  to  commons  and 
conmion  fields,  and  to  nrtaining  land  in  old  pasture,  unlesa 
it  be  of  the  best  quality.  Hia  description  of  the  different 
kinds  of  plougha  ia  interesting ;  and  he  justiy  recommends 
such  as  were  drawn  by  two  horsea  (some  even  by  one 
horse),  in  preference  to  the  weighty  and  clumsy  machines 
which  required  four  or  more  horses  or  oxen.  Almost  all 
the  manurea  now  used  seem  to  have  been  then  well 
known,  and  he  brought  lime  himaelf  from  a  distance  of 
20  miles.  He  speaka  of  an  instrument  which  ploughed, 
sowed,  and  harrowed  at  the  same  time ;  and  the  aetting  of 
com  was  then  a  subject  of  much  discussion.  "It  waa 
not  many  years,"  saya  Blythe,  "  since  the  famoua  city  of 
London  petitioned  the  Parliament  of  England  against  two 
anusancies  or  offensive  commodities,  which  were  likely  to 
come  into  great  use  and  esteem ;  and  that  waa  Newcastle 
coal,  in  re^ud  of  their  stench,  Ac,  and  hops,  in  regard  they 
would  spoyle  the  taste  of  drink,  and  endanger  the  people." 

HartiiVa  Legacy  ia  a  very  heterogeneous  performance, 
containing,  among  some  veiy  judicious  directions,  a  great 
deal  of  raah  speculation.  Several  of  the  deficiencies 
which  the  writer  complaina  of  in  Engliah  agriculture' 
must  be  placed  to  the  account  of  our  dimate,  and  never 
have  be^  or  can  be  supplied.  Some  of  his  recommen- 
dationa  are  quite  unsuitable  to  the  state  of  the  countiy, 
and  display  more  of  general  knowledge  and  good  inten- 
tion than  o£  either  the  theoiy  or  practice  of  agriculture. 
Among  the  subjects  deserving  notice  may  be  mentioned 
the  practice  of  steeping  and  liming  seed  com  aa  a  preven- 
tive of  smut ;  changing  every  year  the  epeoia  of  gram,  and 
bringing  aeed  com  from  a  distance ;  ploughing  down  green 
crops  as  manure ;  and  feeding  horsea  with  brdcen  oats  and 
chak  Thia  writer  seems  to  differ  a  good  deal  frdm  Blythe 
about  the  advantage  of  interchanging  tillage  and  pasture. 
"  It  were  no  losse  to  this  island,"  he  says,  "  if  that  we 
should  not  plough  at  all,  if  so  be  that  we  could  certainly 
have  com  at  a  reasonable  rate,  and  likewise  vent  for  all  our 
manufacturea  of  wool;"  and  one  reason  for  this  is^  that 
pasture  employeth  more  handa  than  tillage,  instead  of  de- 
populating the  countiy,  as  was  commonly  imagined.  The 
grout,  which  he  mentions  ''aa  coming  over  to  us  in  Hol- 
land ships,"  about  which  he  desiree  inf omoation,  was  pio- 
baUlj  the  aamo  with  oar  present  shelled  barlej;  and  mills 
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for  igannfactoxixig  it  were  intaroduoed  into  Scodaiid  from 
HoQand  towards  the  beginning  vf  the  last  century. 

To  the  third  edition,  publi^ed^  1656,  are  eabjoined 
Dr  Bea,tie*B'^nnUaUoju  with  the  jrriter  of  the  Legcue^t 
ans^tfto,  both  of  them  ingenioos,  and  sometimes  inatruc- 
tiye. "  But  this  cannot  be  said  of  Qabriel  Flattes's  Mcrc^- 
riut  ZctUjiccmtf  also  added  to  this  edition,  which  is  a  mout 
extraTagant  production.  There  are  also  several  communi- 
catione  from  HartliVs  different  xorrespondents,  of  which 
the  most  interesting  are  those  on  the  early  cultivation  and 
great  value  of  clover.  Hartlib  himself  does  not  appear 
much  in  this  ooUectioi^  \  but  he  seems  to  have  been  a  very 
useful  person  in  editing  the  works  of  others,  and  as  a 
collector  of  miscellaneous  information  on  rural  subjects. 
It  is  strange  that  neither  Blythe  nor  Hartlib,  nor  any  of 
Hartlib's  correspondents,  seem  ever  to  have  heard  ol 
fltzherberf s  worka. 

Among  the  oth%r  writers  previous  to  the  Bevolution,  We 
shall  6nly  mention  Kay  the  botanist,  and  Evelyn,  both  men 
of  great  talent  and*  research,  whose,  works  are  still  in 
high  estimation.  A  new  edition  of  Evelyn's  Siltfa  and 
Terra  was  published  in  1777  by  Dr  Hunter,  with  large 
notes  and  elegaht  engravings,  and  reprinted  in  1812. 

The  preceding  review  commences  with  a  period  of  feudal 
anarchy  and  deepotiBm,  and  comes  down  to  the  time  when 
the  ezertiona  of  individual  interest  were  protected  and  en- 
oouraged  by  the  firm  udministration  of  equal  laws;  when  the 
prosperity  of  Great  Britain  was  no  longer  retairded  by  in- 
ternal odmmotione,  nor  endangered  by  hostile  invasion. 

Laws. 

The  laws  of  this'poriod,  in  ^  far  aa  they  relate  to  agri- 
culture and  rural  economy,  display  a  similar  progress  in 
improvement. 

Erem  the  beginning  of  the  reign  of  Henry  YIL  to  the 
end  of  Elizabews,  a  number  *of  statutes  were  made  for 
the  encouragement  of  tUlage,  though  probably  to  little 
purpose,  l^e  great  grievance  of  those  days  was  the 
practice  of  laying  arabU  land  to  pasture,  and  suffering  the 
farm-houses  to  fall  to  ruin.  **  'Where  in  some  towns,*'  says 
the  statute  4th  Henry  YIL  (1488),  ''two  hundred  persons 
were  occupied  and  lived  of  their  lawful  labours,  now  there 
are  occupied*  two  or  three  herdsmen,  and  the  residue  fall 
into  idleness  f  therefore  it  is  ordained,  that  houses  which 
within  three  years  have  been  let  for  farms,  with  twenty 
acres  of  land  lying  in  tillage  or  husbandry,  shall  be  upheld, 
under  the  penalty  of  half  ^e  profits,  to  be  forfeited  to  the 
kiog  or  the  lord  of  the  fee.  Almost  half  a  century  af ter^ 
waida.  the  practice  had  become  stiU  more  alarming ;  and 
in  1634  a  new  Act  was  tried,  applu«ntjy  with  as  little  suc- 
cess. ''Some  have  24,000  sheep,  tome  20,000  sheep, 
some  10,000,  some  6000,  some  4000,  and  some  more  and 
somelees;*  and  yet  it  is  alleged  the  price  of  wool  had 
nearly  doiabled,  "sheep  being  come  to  a  few  persons' 
hands.*  A  penalty  was  therefore  imposed  on  all  who 
kept  above  2000  dieep;  and  no  person  was  to  take  in 
farrn'moro  than  two  tenements  A  husbandry.  By  the 
39th  Elisabeth  (1697),  amble  land  made  pasture  since  the 
1st  Elisabeth  shall  be  again  converted,  into  tillage^  and 
what  is  arable  shall  not  be  converted  into  pasture. 

Hany^ws  were  enacted  duiii^  this  period  against  va- 
gabonds, as  they  were  oaUed ;  an<2  persons  who  could  ikot 
find  employment  seem  to  have  been  sometimes  confounded 
with  those  who  really  preSferred  idleness  and  plunder. 
The  dissolution  of  the  feudal  system,  and  the  suppression 
of  the  monasteries,  deprived  a  great  part  of  the  rural 
population  of  the'  means  of  support  They  could  not  be 
employed  in  cultivating  the  soil,  for  there  was  no  middle 
dass  of  fazmen  posMssed  of  capital  to  be  vested  in 
impioveBkents;  and  what  little  disposable  capital  was  in  the 


hands  of  great  proprietors  could  not,  in  thoee  rude  timei, 
be  so  advanta^usly  embarked  in  the  expensive  and  pre- 
carious labours  of  growing  com,  as  in  pasturage,  which 
required  much  less  skill  and  superintendence.  Besides, 
there  was  a  constant  demand  for  wool  on  the  Continent ; 
while  the  com  market  was  not  only  confined  by  Uwi 
against  exportation,  but  fettered  by  restrictions  on  the 
internal  trade."-  The  laws  regarding  the  wages  of  labour  and 
the  price  of  provisions  are  a  further  proof  cl  the  ignorance 
of  the  age  in  regard  to  the  proper  subject  of  legislation. 

By  the  statute  1662  it  is  declared,  that  any  person  that 
shall  buy  merchandise,  victual,  Ac,  coining  to  market, 
or  make  any  bargain  for  buying  the  same,  before  they  shall 
be  in  the  market  ready  to  be  sold,  or  shall  make  anj 
motion  for  enhancing  the  price,  or  dissu^  any  perauu 
from  coming  to  market,  or  forbear  to  bring  any  of  the 
things  to  market,  &c,  shall  be  deemed  ^firedaller.  Any 
per^n  who  buys  and  sells  again  in  the  same  market,  or 
within  four  miles  thereof,  shall  be  reputed  a  regroUT.  Any 
person  buying  com  growing  in  the  fields,  or  any  other 
com,  with  intent  to  sell  again,  shall  be  reputed  an  unlaw- 
ful ingroaacr.  It  was  also  declared,  that  no  person  shall 
sell  cattle  within  five  weeks  after  he  had  bought  them. 
Licenses,  indeed,  were  to  be  granted  in  certain  cases,  and 
particularly  when  the  price  of  wheat  was  at  or  under  6a.  8d. 
a  quarter,  and  other  kinds  of  grain  in  that  proportion. 

The  laws  regarding  the  exportation  and  importation  of 
com  during  this  period  could  have  had  little  effect  in 
encouraging  agriculture,  though  towards  the  latter  part  of 
it  they  gradually  approached  that  system  which  was  finally 
established  at  and  soon  after  the  Revolution.  From  the 
time  of  the  above-mentioned  statute  against  forestallers, 
which  effectually  prevented  exportation,  as  well  as  the 
freedom  of  the  home  trade,  when  com  was  above  the 
price  therein  specified,  down  to  1688,  there  are  at  least 
twelve  statutes  on  this  subject;  and  some  of  them  are  ao 
nearly  the  same,  that  it  is*  probable  they  were  not  veiy 
carefully  observed.  The  price  at  which  wheat  was  allowed 
to  be  exported  was  raised  from  68w  8d.  a  quarter,  the  price 
fixed  by  the  1st  and  2d  of  Philip  and  Maiy  (1553),  to  10s. 
in  1662:;  to  20s.  in  1593;  to  26a.  8d.  in  1604;  to  328.  in 
1623;  to  40s.  in  1660;  to  48s.  in  1663;  and  at  kat,  in 
1670,  exportation  was  virtually  permitted  without  limita- 
tion. Certain  duties,  however,  were  payable,  which  in 
some  oases  seem  to  have  amounted  to  a  prohibition ;  and 
until  1660  importation  was  not  restrained  even  in  yean 
of  plenty  and  cheapness.  In  permitting  exportation,  the 
object  appears  to  have  been  revenue  rather  than  the 
encouragement  of  production. 

The  first  statute  for  levying  tolls  at  tumpikes,  to  make 
or  repair  roads  in  England,  passed  in  1662. 

Of  the  state  of  agriculture  in  Scotland  in  the  16th  and 
the  greater  part  of  the  17th  century  very  little  is  known; 
no  professed  treatise  on  the  subject  appeared  till  after  the 
Revolution.  The  south-eastern  counties  were  the  earliest 
improved,  and  yet  in  1660  their  condition  seems  to  have 
been  very  wretched.  Bay,  who  made  a  tour  along  the 
eastern  coast  in  that  year,  says,  "  We  observed  little  or  ae 
faUaw  j/ratmd  in  Scotland ;  some  ley  ground  we  saw,  which 
they  manured  with  sea  wreck.  The  men  seemed  to  be 
very  lasy,  and  may  be  frequently  observed  to  plough  in 
their  doaks.  It  is  the  faohion  of  them  to  wear  doaks 
when  they  go  abroad,  but  especially  on  Sundays.  They 
have  neither  good  bread,  cheye,  nor  drinik.  They  cannot 
make  them,  nor  will  they  learn.  Their  butter  is  very 
indifferent,  and  one  would  wonder  how  they  could  contrive 
to  make  it  so  bad.  They  use  much  'pottage  made  of  coal- 
wdH,  which  they  call  hatl^  sometimes  broth  of  deoortieated 
barley.  The  ordinary  country-houses  are  pitiful  oots,  built 
ol  stone  and  covered  with  turfs,  Having  i^  them  but  one 
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•oom,  muiy  of  them  no  ehinraoyiy  tihe  windowB  Toiy  nnall 
iiolaB,  and  not  glased.  Tlie  gnnmd  in  the  Talleya  and 
plains  bean  Teiy  good  oom,  bat  espedaDy  bean  barley  or 
biggOy  and  oata,  bat  nrely  wheat  and  lye."^ 

It  18  probable  that  no  great  change  had  taken  phice  in 
Scothind  from  the  end  of  the  IMh  oentozy,  except  that 
tenants  gradnaUy  became  poaaeeaed  of  a  Httle  atoek  of 
their  own,  instead  of  haTing  theb  farm  atocked  by  the 
landloid.  "The  minority  of  Jamea  Y.,  the  reign  of  Maiy 
Stuart,  the  infancy  of  her  aon,  and  the  dyil  wan  of  her 
grandaon  Charlea  L,  were  aJl  perioda  of  lasting  waste. 
The  Ymj  laws  which  were  made  daring  sncceasiTe  reigns 
for  protecting  the  tillen  of  the  aoQ  from  apoil,  are  the 
best  proofs  of  the  deplonble  state  of  the  hnsbandman."' 

Yet  in  the  17th  eentaiy  were  those  laws  made  which 
pared  the  way  for  the  present  improved  system  of  agri- 
coltore  in  Scotland.  By  statate  1633,  landholden  were 
enabled  to  have  their  tithea  Talned,  and  to  bay  them  either 
at  nine  or  six  years'  porchase,  according  to  iJie  nature  of 
the  property.  The  statate  1686,  conferring  on  kndlords 
a  power  to  entail  their  estates,  was  indeed  of  a  very  dif- 
ferent tendency  in  regard  to  its  effects  on  agricaltnre. 
Bat  the  two  Acts  in  1695,  for  the  diTision  of  commons, 
and  separation  of  intermixed  properties,  hays  fiicilitated 
in  an  eminent  degree  the  progress  of  improrement 

FEOOBIS8  OF  AOBICUIAXrBB  WBOU  1688  TO  1760. 

From'the  Berolntion  to  the  accession  of  George  IH  the 
progress  of  agricaltare  was  by  no  means  so  considerable  as 
we  ahoald  be  led  to  imagine  from  the  great  exportation  of 
covn.  It  ia  the  opinion  of  well-informed  writen,*  that 
▼ery  little  improrement  had  taken  place,  either  in  the 
eolttTation  of  the  soil  or  in  the  management  of  live  stock, 
from  the  Restoration  down  to  the  middle  of  last  oentnry. 
Even  doyer  and  tamips,  the  great  support  of  the  prseent 
improved  system  of  agricnltare,  were  confined  to  a  few 
dirtricta,  and  at  the  latter  period  were  scarcely  cnltiTated 
at  all  I7  common  farmen  in  the  northern  part  (tf  the 
island.  Of  the  writen  of  this  period,  theref ors^  we  shall 
notice  only  sach  as  describe  some  improTement  in  the 
modes  of  cnltue,  or  some  extension  of  the  practicea  that 
were  formerly  little  known. 

In  Houghton's  CoUeetions  of»  ffwbandrp  <md  Trade,'  a 
periodical  work  bc^;an  in  1681,  we  have  the  first  notice 
of  tomipa  being  eaten  by  sheep : — "Some  in  Essex  have 
their  fallow  after  tamips,  which  feed  their  sheep  in  winter, 
by  which  means  the  tamips  are  scooped,  and  so  made 
capable  to  hold  dews  and  rain  water,  which,  by  corrapting, 
imbibee  the  nitre  of  the  ur,  and  when  the  shell  breaks  it 
nms  about  add  fertiliaea.  By  feeding  the  sheep,  the  land 
is  dunged  as  if  it  had  been  folded;  and  those  tumips, 
thou^  few  or  none  be  carried  off  for  human  use,  are  a 
very  excellent  improvement,  nay,  some  reckon  it  so  though 
they  only  plough  the  tumips  in  without  feeding."^  TUs 
was  written  in  February  1694 ;  but  ten  yean  b^ors^  Wor- 
lidge^  one  of  his  correspondents,  obeerveSi  "Sheep  fatten 
very  well  on  turnips,  wMch  prove  an  excellent  nourish- 
ment for  them  in  hard  winten  when  fodder  is  scarce ;  for 
they  will  not  only  eat  the  greens,  but  feed  on  the  roots  in 
the  ground,  and  scoop  them  hollow  even  to  the  very  akin. 
Ten  acrea  (he  adds)  sown  with  clover,  turnips,  Ac,  will 
feed  aa  many  sheep  as  one  hundred  acrsa  thereof  would 
before  have  done."^ 

^StUctBtmabiB^fJolmBag.    Lond.  1760. 
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At  this  time  potatoes  were  beginning  to  attract  notieei 

"TIm  potsto,"  mf  Houhton,  "is  a  laeMnmt  hirt^  wifii 
moulmU  rooti^  besring  wingea  Imvm  and  a  bell  flower. 

"Tbii,  I  have  bMn  inftmntd,  wm  brooglit  flnt  out  of  YfagNa 
by  Sir  Waltv  Bslei^^ ;  and  be  stoppiiur  at  Irdiad,  mom  wm 
sUatad  thcn^  wbara  it  thri^pd  vwr  wall  and  to  good  poiposa 
for  in  their  sQOoaedinff  WarL  when  all '*  *        "'^ 


in  their  loooeeding  Wan^  when  all  the  oom  abore  the  \^ 
was  deotroyed,  thia  supported  them ;  for  the  aohUen,  anleaa  thay 
had  dug  up  all  the  ground  where  th^  grew,  and  ahnoat  dftid  i^ 

I  whenea 


ooold  not  aztiipate  tham;  from 


they  wire  hraii|^  to 


Laacaahir%  where  they  are  vny  nmiien>ii%  and  now  they  bMjftt  to 
apraad  all  the  UngdoaL  over.  They  are  a  'deaeant  fooa  boued  or 
roaated,  and  eaten  with  hotter  and  aogar.  There  ia  a  aort  hrot^t 
from  Bndn,  that  are  of  a  longer  f onn,  and  are  more  lisoiooa  than 
oma ;  they  are  mnoh  aet  by,  and  sold  for  aizpenaa  or  eJc^K^enoo 

The  next  writer  is  Mortimer,  whose  Wkcte  Art  of  Ifu»' 
handrp  was  published  in  1706,  and  has  since  run  through 
several  editions.  It  is  a  regular,  systematio  work,  of  eoo- 
siderable  merit ;  and  will  even  now  repay  perusal  by  the 
practical  agriculturists  From  the  third  edition  of  HartliVa 
Zeffoey,  we  learn  that  clover  was  out  green,  and  given  to 
cattle ;  and  it  appean  that  this  practice  of  wiimff,  aa  it  is 
now  called,  had  become  very  common  about  the  b^gimuqg 
of  last  century,  wherever  clover  waa  cultivated.  Ryehgrass 
was  now  sown  along  with  it  Tumipa  were  hand-hoed^and 
extensively  employed  in  feeding  sheep  and  cattle,  in  the  same 
manner  as  at  present 

The  first  considenble  improvement  in  the  practioe  of  Hiat 
period  was  introduced  by  Jethro  Tull,  a  gentleman  of  Beotk- 
shire,  who  b^gan  to  drill  wheat  and  other  crops  about  the  year 
1701,  and  whoae  ITorae-hoemg  HuAandry^  published  in 
1731,exiubitB  the  first  decided  stepin  advance  upon  the  prin- 
dplea  and  practices  of  his  predeceesora.  Not  contented  with 
acareful  attention  to  details,  Tull  set  himself,  with  adminbb 
skill  and  perseverance,  to  investigate  the  growth  of  plants^ 
and  thus  to  arrive  at  a  knowledge  of  the  principles  by  which 
the  cultivation  of  field-crops  should  be  regulated.  Having 
arrived  at  the  conclusion  that  the  food  of  plants  consiBtB  of 
minute  partidea  of  earth  taken  up  by  their  rootlets,  it  fd- 
lowedy  tiiat  the  more  thoroughly  the  soQ  in  which  they 
grew  was  disintegrated,  the  more  abundant  would  be 
the  ''pasture^  6i8  he  called  it),  to  which  their  fibres  would 
have  access.  He  was  thus  led  to  adopt  that  system  of 
sowing  his  crops  in  rows  or  drills,  so  wide  i^iart  as  to 
admit  of  tillage  of  the  intervals,  both  by  ploughing  aHul 
hoeing,  being  continued  untQ  they  had  weU-ni^  arrived 
at  maturity. 

As  the  distance  between  lua  rows  appeared  much  greater 
than  was  necessary  for  the  range  of  the  roots  of  the  plants^ 
he  begins  by  showing  that  these  roots  extend  much  lar- 
iher  than  is  commonly  believed,  and  then  proceeds  to  inquire 
into  the  nature  of  theirfood.-  After  examining  several  hypo- 
theses, he  decides  this  to  be  fine  particles  of  eartk  The 
chief,  and  almost  the  only  use  of  dung,  he  thinks^  ia  to 
divide  the  earth,  to  dissolve  ''this  terrestrial  matter,  whjeh 
affords  nutriment  to  the  mouths  of  vegetable  roots;"  and  this 
can  be  done  more  completely  by  tillage.  It  is  therefore  ne- 
cessary not  only  to  pulverise  the^soil  1^  repeated  ploughinga 
before  it  be  seeded,  but,  as  it  becomes  gradually  more  aad 
more  compressed  afterwaids,  recourse  must  be  had  to  tillags 
while  the  plants  are  growing;  and  this  is  hoemg,  which  also 
destroys  the  weeds  tibat  would  deprive  the  plimts  of  their 
nourishment 

The  leading  f  eatnrea  of  Tull's  husbandry  are  Ids  practioe 
of  laying  the  land  into  narrow  ridges  of  five  or  six  feet,  and 
upon  the  middle  of  these  drilliag  one^  two,  or  three  rows, 
distant  from  one  another  about  seven  inches  when  there 
were  thres^  and  ten  when  only  twa    The  distance  of  the 
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plants  on  one  ridge  from  those  on  the  contlgnoos  one  lie 
called  an  interval ;  the  distance  between  the  rows  on  the 
same  ridge,  a  space  or  partition;  the  former  was  stirred 
repeatedly  hj  the  horse-hoe,  the  latter  by  the  hand-hoe. 

The  extraordinary  attention  this  ingenious  person  gave 
to  lus  mode  of  culture  is  perhaps  without  a  parallel ; — 

"  I  fonntrlj  wu  at  mnch  pains,"  he  laya,  "and  at  soma  chaiga 
in  improTing  mr  drills  for  pmnting  the  rows  at  raiy  near  distancwa, 
and  had  broa|;ht  them  to  such  jiorfoctioD,  that  one  hone  would 
draw  a  drill  with  elovon  shnros,  making  the  rows  at  three  inches 
and  a  half  distance  from  one  another ;  and  at  the  same  time  sow  in 
them  three  rerj  diflTorent  sorts  of  seeds,  which  did  not  mix ;  and 
these,  too,  at  differont  d(n)ths.  As  the  barley-rows  were  seron  inches 
asunder,  the  barley  lay  four  inchea  deep.  A  little  more  than  throe 
inches  abo?e  that,  Id  the  some  channels,  was  clorer  ;  betwixt  ereiy. 
two  of  these  rows' was  a  row  of  St  Foin,  corered  half  an  inch  deep 

'*  1  hod  a  |ood  crop  of  barley  the  first  year  ;  the  next  year  two 
crops  of  broad  clorer,  where  that  was  sonn  ;  and  where  hop-doTer 
was  sown,  a  mixed  crop  of  that  and  St  Foin  ;  but  I  am  since,  by 
experience,  so  fully  convinced  of  the  folly  of  these,  or  any  other 
mixed  crops^  i^d  more  especially  of  narrow  spaces,  that  I  hare 
demolidied  these  instmmonts,  in  their  full  perfection,  as  a  vain 
curiosity,  the  drift  and  use  of  them  being  contrary  to  the  true* 
prindpM  and  practice  c^horso-hoeing."^ 

In  the  culture  of  wheat,  he  began  with  ridges  six  feet 
broad,  or  eleven  on  a  breadth  of  66  feet ;  but  on  this  he 
afterwards  had  fourteen  ridges.  After  trying  different  num- 
bers of  rows  on  a  ridge,  he  at  last  preferred  two,  with  an 
intervening  space  of  about  10  inches.  He  allowed  only 
three  pecks  of  seed  for  an  acre.  The  first  hoeing  was  per- 
formed by  turning  a  furrow  from  the  row,  as  soon  as  the 
plant  had  put  forth  four  or  five  leaves;  so  that  it  was 
done  before  or  at  the  beginning  of  winter.  The  next  hoeing 
was  in  spring,  by  which  the  earth  was  returned  to  the 
plants.  The  subsequent  operations  depended  upon  the 
circumstances  and  condition  of  the  land  and  the  state  of 
the  weather.  The  next  year's  crop  of  wheat  was  sown 
upo^  the  intervals  which  had  been  unoccupied  the  former 
year ;  but  this  he  does  not  seem  to  think  was  a  matter  of 
much  coilsequence. 

"My  field,"  he  observes^  "whereon  is  now  the  thirteenth  crop 
of  wheat,  has  shown  that  the  rows  may  successfolly  stand  upon 
any  part  of  the  ground.  The  ridges  of  this  field  were,  for  the 
twelfth  crop,  changed  from  six  feet  to  four  feet  six  indies.  In 
order  for  this  alteration  the  ridges  were  ploughed  down,  and  then 
the  next  ridses  were  laid  out  the  same  way  as  the  former,  bat  one 
foot  six  indies  narrower,  and  the  doable  rows  drilled  on  their 
tops ;  whereby,  of  consequence,  there  most  be  some  rows  standing 
on  every  port  of  the  groand,  both  on  the  former  partitions  and  on 
ereiy  port  of  the  intervals.  Notwithstanding  this,  there  was  no 
manner  of  difference  in  the  goodness  of  the  rows ;  and  the  whole 
field  was  in  every  part  of  it  eaaal,  and  the  best^  I  believe,  that 
ever  grew  on  it  It  is  now  the  thirteenth  crop,  likdy  to  be  good, 
though  the  land  was  not  ploughed  croesways.'  ' 

It  follows,  from  this  singular  management,  that  Tull 
thought  a  succession  of  crops  of  different  species  altogether 
unnecessary;  and  he  labours  hard  to  prove  against  Dr 
Woodward,  that  the  advantages  of  such  a  change  under  his 
plan  of  tillage  were  quite  chimerical,  though  he  seems  to 
admit  the  benefit  of  a  change  of  the  seed  itself. 

In  cultivating  turnips  he  made  the  ridges  of  the  same 
breadth  as  for  wheat,  but  only  one  row  was  drilled  on  each* 
His  management,  while  tDie  crop  was  growing,  differs  very 
little  from  the  present  practice.  When  drilled  on  the  level,  it 
IB  impossible,  he  observes,  to  hoe-plough  them  so  well  as  when 
they  are  pknted  upon  ridges.  But  ike  seed  was  deposited 
at  different  depths,  the  half  about  four  inches  deep,  and 
the  other  half  exactly  over  that,  at  the  depth  of  half  an  inch. 

"That  planted,  let  the  weather  be  never  so  diy,  the  deepest 
seed  will  come  up^  but  if  it  ntineth  immediately  after  planting, 
the  shallow  will  come  up  first  We  also  make  it  come  up  at  four 
times,  by  mixing  our  seed  half  new  and  half  old,  the  new  coming 
up  a  day  quicker  than  the  old.    These  four  comings  up  give  it  so 

^  JTom-keting  Bu»bandiy,  p.  62.    Lond.  1762.     •  Ibid.  ^  424 


many  chances  for  cscapins  the  fly ;  it  heinir  often  seen  that  the  end 
sown  over  night  will  m  doatroyod  by  the  fly,  when  that  sown  the 
next  mominff  will  escape^  and  vies  vtna :  or  you  may  hoe-ploii|;h 
them  when  ue  fly  ii  like  to  devour  them ;  this  will  bary  the  gresteit 
part  of  these  enemies  :  or  else  you  may  drill  in  another  row  witkcat 
new-ploughing  the  land." 

Drilling  and  horse  and  hand  hoeing  seem  to  have  been  in 
use  before  the  publication  of  Tull's  book.  "Hoeing,*  he  sayi, 
''  may  be  divided  into  deep,  which  is  our  horse-hoeing ;  and 
shallow,  which  is  the  English  hand-hoeing;  and  abo  the 
shallow  horse-hoeing  used  in  some  pbces  betwixt  rows, 
where  the  intervals  are  very  narrow,  as  16  or  18  inchea 
This  is  but  an  imitation  of  the  hand-hoe,  or  a  succedaneum 
to  it,  and  can  neither  supply  the  use  of  dung  nor  fallow, 
and  may  be  properly  called  scratch^Jioeing.''  But  in  his 
mode  of  forming  ridges  his  practice  seems  to  have  been 
original ;  his  implements  display  much  ingenuity ;  and  his 
claim  to  the  tiUe  of  father  of  the  present  horse-hoeing 
husbandly  of  Great  Britain  seems  indisputable.  A  trans- 
lation of  TuU's  book  was  undertaken  at  one  and  the  same 
time  in  France,  by  three  different  persons  of  conaideratioa, 
without  the  privity  of  each  other.  Two  of  them  afterwards 
put  their  papers  into  the  hands  of  the  third,  M.  du  Hamd 
du  Monceau,  of  the  Royal  Academy  of  Sciences  at  Puis, 
who  published  a  treatise  on  husbandly,  on  the  prindples 
of  Mr  Tull,  a  few  years  after.  But  Tull  seems  to  have  had 
very  few  followers  in  England  for  more  than  thirty  yeara 
The  present  method  of  drilling  and  horse-hoeing  tumipc 
was  not  introduced  into  Noi^umbedand  till  about  the 
year  1780;*  and  it  was  then  borrowed  from  Scotland,  the 
farmers  of  which  had  the  merit  of  first  adopting  Tull'i 
management  in  the  culture  of  this  root  about  1760.  From 
Scotland  it  made  its  way,  but  slowly,  into  the  southern 
parts  of  the  island. 

Tull's  doctrines  and  practices  being  quite  in  advance  of 
lus  own  times,  were,  as  is  usual  in  such  cases,  vehemently 
opposed  by  his  contemporaries^  He  was,  in  consequence, 
involved  in  frequent  controversy,  in  conducting  whieh  hs 
occasionally  showed  an  asperity  of  temper  which  exdtci 
our  regret,  but  which  is  not  to  be  wondered  at,  when  we 
consider  the  trials  of  patience  which  he  encountered  from 
the  unreasonable  opposition  of  the  agricnltural  oommunity 
to  his  improvements ;  the  thwarting  of  his  experiments  hj 
his  own  labourers,  who,  in  their  ignorant  seal  against  inno- 
vations, wilfully  broke  his  machines,  and  disregarded  his 
orders;  and  from  acute  and  protracted  bodily  diseasa 
The  soundness  of  lus  views  and  practice,  as  regards  turnip 
culture,  came  by-and-by  to  be  acknowledged,  and  have 
since  been  generally  adopted.  But  it  was  only  some 
twenty-five  years  ago  that  his  fuU  merit  began  to  be  under 
stood.  The  Rev.  Mr  Smith,  in  his  Word  in  Season,  about 
that  time  recalled  attention  to  Tull's  peculiar  system  of 
wheat  culture  in  a  way  that  starded  the  whole  oommunity; 
while  Professor  Way,  in  a  series  of  eloquent  lectures 
delivered  before  the  Royal  Agricultural  Society,  showed 
that  lus  science  was  true  in  the  main,  and  even  more  strik- 
ingly ahead  of  his  times  than  his  practice. 

Among  the  English  Friters'of  this  period  may  be  men- 
tioned Bradley,  Lawrence,  Hales,  Miller,  EUia,  Smith, 
Hill,  Hitt,  Lisle,  and  Home.  Most  of  their  works  went 
through  several  editions  in  a  few  years, — at  onoa  a  proof 
of  the  estimation  in  which  they  were  held,  and  of  the 
direction  of  the  public  mind  towards  investigating  the 
prindples  and  practice  of  agriculture. 

Of  the  progress  of  the  art  in  Scotland,  till  towards  the 
end  of  the  17  th  centuxy,  we  are  almost  entirely  ignorut 
The  first  work,  written  by  Donaldson,  was  printed  in  1697, 
under  the  title  of  JIuAandry  AnatomiMed;  or,  a»  Infurjf 
mio  ih$  Pruent  Manner  of  Teiling  and  MamBring  tk 


*  V^rfkuieilbmiamd  AcrMy,  p.  lOOl 


flUlOCA&T.] 


AGRICULTURE 


301 


Ground  m  SeotlcauL  It  appears  from  this  tnatise,  that 
the  atate  of  the  art  was  not  more  advanced  at  that  time  in 
North  Britain  than  it  had  been  in  England  in  the  time  of 
Fitzherbert  Farms  were  divided  into  infield  and  oatfield ; 
com  eropa  followed  one  another  without  the  interventioii 
of  fallow,  cultivated  herbage,  or  turnips,  though  something 
is  said  about  fallowing  the  outfield ;  indosures  were  very 
ran ;  the  tenantry  had  not  b^gun  to  emerge  from  a  state 
of  great  poverty  and  depression ;  and  the  wages  of  labour, 
compared  with  the  price  of  com,  were  much  lower  than  at 
present ;  though  that  price,  at  least  in  ordinary  years,  must 
appear  extremdy  moderate  in  our  times. .  Leases  for  a  term 
fd  years,  however,  were  not  uncommon ;  but  the  want  of 
capital  rendered  it  impossible  for  the  tenantry  to  attempt 
any  spirited  improvements. 

Donaldson  first  points  out  the  common  management  of 
that  period,  which  he  shows  to  have  been  very  unproduc- 
tive, and  afterwards  recommends  what  he  thinks  would 
be  a  more  profitable  coursei 

'*0f  the  dale  gnrand,"  he  tnjn,  "that  is,  anch  lands  as  an  partly 
hills  and  partly  valleys,  of  which  sorts  may  be  comprehendod  the 
sreAtest  part  of  arable  gnmnd  in  thij  kingdom,  I  shall  suppose  a 
lanDer  to  have  a  lease  or  tack  of  three  score  acres,  at  three  hundred 
marks  of  rent  per  annnm  (£18,  28a  4d.  sterling).  Perhaps  some 
who  are  not  aoqoaintod  with  rural  affairs  may  think  this  cheap; 
bat  those  who  are  the  possessors  thereof  think  otherwise,  and  find 
diffleolty  enoa^^  to  get  the  same  paid,  according  to  their  preeent 
way  of  manuring  thereofl  But  that!  may  proceed  to  the  compariion, 
I  soall  show  how  commonly  this  lam-room  is  managed.  It  is  com- 
monly divided  into  two  parts,  viz.,  one-third  croft,  and  two-thirds 
outfield,  as  it  is  termed.  The  croft  is  usually  divided  into  three 
ports:  to  wit,  one-third  barley,  which  is  always  dunged  that  vear 
bailey  is  sown  thereon;  another  third  oats;  and  the  last  third 
peaau  The  outside  field  is  divided  into  two  parts,  to  wit,  the  one 
lialf  oats,  snd  the  other  half  grasa,  two  years  successively.  The 
product  which  may  be  snppoeMl  to  be  on  each  acre  of  croft,  fonr 
bolb  (three  Wluchester  quarters),  and  that  of  the  outfield,  three  (2| 
qoarten);  the  quota  is  seven  score  bolls,  which  we  shall  also 
reckon  at  fife  pounds  (8s.  4d)  per  boll,  cheap  year  and  dear  year 
one  with  another.  This,  in  all,  is  worth  £700  (£58,  6a  8d. 
sterling). 

•  "  Then  let  us  see  what  profit  he  can  make  of  his  cattle.  Accord- 
ing to  the  division  of  his  Unds  there  is  20  acre*  of  grass^  which 
cannot  bo  expected  to  be  very  good,  because  it  gets  not  leave  to 
lie  above  two  years,  and  therefore  cannot  be  well  swarded.  How- 
ever, usually,  besides  four  horses,  which  srs  kept  for  ploughing 
the  said  land*  ten  or  twelve  nolt  are  also  kept  upon  a  sarm-room 
of  the  above-mentioned  bounds ;  but,  In  respect  of  the  badness  of 
the  grass,  as  said  is,  little  profit  is  had  of  them.  Perhaps  two  or 
three  stone  of  butter  is  the  most  that  can  be  made  of  the  milk  of 
his  kina  the  whole  summer,  and  not  above  two  heffers  brought  up 
each  year.  As  to  what  profit  may  be  made  by  bringing  up  yoong 
hones,  I  shall  say  nothings  supposing  he  keeps  his  stock  good,  by 
those  of  his  own  upbrinffing.  The  whole  product^  then,  o(  his 
cattle  cannot  be  reckoned  abovd  fifty  merks  (£2,  15a  6d.)  For,  in 
respect  his  beasts  are  in  a  manner  half-starved,  they  are  generally 
small ;  so  that  soaioe  may  a  heffer  be  sold  at  above  twelre  ponndi 
(XI  steiUng).  The  whole  product  of  his  fsrm-room,  therefore, 
exceeds  not  the  value  of  £788  (£01,  la  8d.  sterling),  or  thereabout'* 

The  labourers  employed  on  this  farm  were  two  men  and 
one  woman,  besides  a  herd  in  summer,  and  other  servants 
in  lianrest 

Donaldson  then  proceeds  to  point  out  a  different  mode 
of  management,  which  he  calculates  to  be  more  profit- 
able; but  no  notice  is  taken  of  either  clover  or  turnips 
as  crops  to  be  raised  in  his  new  course,  though  they  are 
incidentally  noticed  in  other  parts  of  the  work. 

'*  I  also  raoommend  potatoes  as  a  vsry  profitable  root  for  husband- 
mem  and  others  that  have  numerous  uunilies.    And  becanse  there 


is  »  peculiar  way  of  planting  tliis  root,  not  commonly  known  in  this 
coTxntiy,  1  shall  here  show  what  way  It  is  ordinary  planted  or  set 
The  ground  must  be  drv ;  and  so  much  the  better  it  is  if  it  have  a 


eood  soard  of  grasa  The  beds  or  riggs  are  made  about  eight  foot 
broad,  good  store  of  dung  being  laicTupon  your  ground;  horse  or 
■heap  dnng  is  the  proper  AUknure  for  thenu  Throw  each  potatoe  or 
sett  (for  they  were  somotimes  cut  into  setts)  into  a  knot  of  dunft 
mad  afterwiuds  die  earth  out  of  the  fimows,  and  oover  them  aU 
over,  about  some  vobb  or  fimr  inches  deep;  the  Iuitows  left  between 
foar  riggi  must  be  about  two  foot  bread,  and  little  leas  will  they 


be  in  depth  before  your  potatoes  be  uovereo.  Yon  need  not  plant 
this  root  in  your  garden ;  thejf  are  commonly  set  La  the  fields,  sod 
wildest  of  gronnC  for  enriching  of  it"  As  to  their  consumption, 
they  were  sometimes  "  boiled  and  broken,  and  stirred  with  butter 
sna  new  milk ;  slso  roasted,  and  eaten  with  butter ;  yea,  some  make 
bread  of  them,  by  mixing  them  with  oat  or  barlqr  meal ;  others 
parboil  them  and  bake  with  them  apples,  after  the  manner  of 
tarta" 

There  is  a  good  deal  in  this  little  treatise  about  sheep, 
and  other  branches  of  husbandry;  and,  if  the  writer  was 
well  informed,  as  in  most  instances  he  appears  to  have 
been,  his  account  of  prices,  of  wages,  and  generally  of  the 
practices  of  that  period,  is  very  interesting. 

The  next  work  on  the  husbandry  of  Scotland  is.  The 
CourUryman's  Bttdimentt,  or  an  advice  to  the  Farmen 
ht  East  Lothian^  how  to  labour,  and  improve  their  grounde^ 
said  to  have  been  written  by  Lord  Belhaven  about  the 
time  of  the  Union,  and  reprinted  in  172^  In  this  we 
have  a  deplorable  picture  of  the  state  of  agriculture  in 
what  is  now  the  most  highly  improved  county  in  Soot- 
land.  Hii  lordship  begins  with  a  very  high  encomium 
on  his  own  performance.  "I  dare  be  bold  to  say, 
there  was  never  such  a  good  easy  method  of  husbandry 
as  this,  so  succinct,  extensive,  and  methodical  in  all  its 
parts,  published  before."  And  he  bespeaks  the  favour 
of  those  to  whom  he  addresses  himself,  by  adding,  ''neither 
shall  I  affright  you  with  hedging,  ditching,  marling, 
chalking,  paring,  and  burning,  draining,  watering,  and 
such  like,  which  are  all  very  good  improvements  indeed, 
and  very  agreeable  with  the  soil  and  situation  of  East 
Lothian  \  but  I  know  ye  cannot  bear  as  yet  a  crowd  of 
improvements,  this  being  only  intended  to  initiate  you  in 
the  true  method  and  principles  of  husbandry."  The  farm- 
rooms  in  East  Lothian,  as  in  other  districts,  were  divided 
into  infield  and  outfield. 

"The  infield  (where  wheat  is  sown)  is  generally  divided  by  the 
tenant  into  four  divisions  or  breaks,  ss  tney  call  them,  vis,  one 
of  wheat  one  of  barley,  one  of  pease,  snd  one  of  oats,  so  that  the 
wheat  is  sowd  after  the  pease,  the  barley  after  tl)e  wheat  <Ad  the 
oats  after  the  barley.  The  outfield  land  is  ordinarily  made  use  of 
promiscuously  for  feedinff  of  their  cows,  horse,  sheep,  and  oxen; 
tts  also  dunged  by  their  sneep  who  lay  in  earthen  folds ;  and  some- 
times, when  they  have  much  of  it  they  fauoh  or  fallow  a  part  of  it 
yearly." 

Under  this  management  the  produce  seems  to  have  been 
three  times  the  seed ;  and  yet,  says  his  lordship,  '<  if  in 
East  Lothian  they  did  not  leave  a  higher  stubble  than  in 
other  places  of  the  kingdom,  their  grounds  would  be  in  a 
much  worse  condition  than  at  present  they  are,  though  bad 
enongL" — ''  A  good  crop  of  com  makes  a  good  stubble, 
and  a  good  stubble  is  the  equalest  muckmg  that  i&* 
Among  the  advantages  of  inclosiires,  he  observes,  ''you 
will  gain  much  more  labour  from  your  servants,  a  great 
part  of  whose  time  was  taken  up  in  gathering  thistles  and 
other  garbage  for  their  horses  to  feed  upon  in  their  stables ; 
and  thereby  the  great  trampling  and  pulling  up,  and  other 
destruction  of  the  corns,  while  they  are  yet  tender,  will  be 
prevented."  Potatoes  and  turnips  are  recommended  to  be 
sown  in  the  yard  (kitchen-garden)i  Clover  does  not  seem 
to  liave  been  in  usa  Rents  were  paid  in  com ;  and,  for 
the  largeet  farm,  which  he  thinks  should  employ  no  more 
than  two  ploughs,  the  rent  was  about  six  chalders  of  victual 
"  when  the  ground  is  very  good,  and  four  in  that  which  is 
not  so  good.  But  I  am  most  fully  convinced  they  should 
take  long  leases  or  tacks,  that  they  may  not  be  straitened 
with  time  in  the  improvement  of  their  rooms ;  and  this  is 
profitable  both  for  master  and  tenant* 

Such  was  the  state  of  the  husbandry  of  Scotland  in  the 
early  part  of  last  century.  The  first  attempts  at  improvement 
cannot  be  traced  &rther  back  than  1723,  when  a  number  of 
land-holders  formed  themselves  into  a  society,  under  the  title 
of  the  Society  of  Improvere  ta  the  KnoiMge  o/AffrieuUwe 
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M  ScoUcmd.  The  Earl  of  Stair,  one  of  their  motfc  active 
memberSy  fai  aaid  to  have  boen  the  first  who  cuItiTated 
tiiriii|»  in  that  countrj.  The  Seled  Traruadumi  of  Uub 
society  were  coUocted  and  published  in  1743  by  Mr  Maxwell, 
who  took  a  large  part  in  its  proceedings.  It  is  evident 
from  this  book  that  the  societj  had  exerted  itself  in  a  very, 
laudable  manner,  and  apparenUy  with  considerable  success, 
in  introdiidng  cultivated  herbage  and  turnips,  as  well  as 
in  improving  the  former  methods  of  cultura  But  there  is 
reason  to  believe  that  the  influence  of  the  example  of  its 
numerous  members  did  not  extend  to  the  common  tenantry, 
who  a*^  always  unwilling  to  adopt  the  practices  of  those 
irho  are  p  laoed  in  a  higher  rank,  and  supposed  to  cultivate 
laud  for  pleasure  rather  than  profit  Though  this  society, 
the  earliest  probably  in  the  United  Kingdom,  soon  counted 
upwards  of  300  members,  h  existed  little  more  than  20 
years.  Maxwell  delivered  lectures  on  agriculture  for  one 
or  two  sessions  at  Edinburgh,  which,  from  the  specimen 
he  has  left,  ought  to  have  been  encouraged. 
'  In  the  introductory  paper  in  Maxwell's  collection,  we 
are  told,  that — 

"The  piuctioe  of  droininA  inclosing,  sommsr  Callowing,  flowing 
flii3^  hem)s  rape,  tamip  ana  graae  seeda,  planting  cabbages  after, 
and  potatoes  with,  the  plough,  in  fields  of  ^preat  extent,  is  introdaced ; 
and  that,  according  to  the  general  opinion,  more  com  grows  now 
jfarly  where  it  was  ntfrer  known  to  orow  before,  these  twenty  jean 
last  i«*t,  than  perhaps  a  sixth  of  aJl  that  the  kingdom  was  in  use 
to  produce  at  any  time  before." 

In  this  work  we  find  the  first  notice  of  a  threshing- 
machine  :  it  was  invented  by  Mr  Michael  Menzies,  advo- 
cate, who  obtained  a  patent  for  it  Upoh  a  representation 
made  to  the  society  that  it  was  to  be  seen  working  in 
several  places,  they  appointed  two  of  their  number  to  in- 
spect it ;  and  In  their  report  they  say,  that  one  man  would 
be  sufficient  to  manage  a  machine  wMch  would  do  the  work 
of  six.  One  of  the  machines  was  ''moved  by  a  great 
water-wheel  and  triddles,"  and  another  "  by  a  little  wheel 
of  three  feet  diameter,  moved  by  a  small  quantity  of  water.** 
This  machine  the  society  recommended  to  all  gentlemen 
and  farmers. 

The  next  work  is  by  the  same  Mr  Maxwell,  printed  in 
1757,  and  entitled  the  PractiedL  Hutbandman;  being  a 
eoUeetion  of  mitcdlaneoftt  paper$  on  fftubandryf  ko.  In 
this  book  the  greater  part  of  the  Select  TroHtactiom  is  re- 
published, with  a  number  of  new  papers,  among  which,  an 
£stay  on  the  ffutbandry  of  Scotland,  with  a  proposal  for 
the  improvement  of  it,  is  the  most  valuabl&  In  this  he 
lays  it  down  as  a  rule,  that  it  is  bad  husbandry  to  take 
two  crops  of  grain  successively,  which  marks  a  consider- 
able progrees  in  the  knowledge  of  modem  husbandry; 
though  he  adds,  that  in  ScolJand  the  best  husbandmen 
after  a  fallow  take  a  crop  of  wheat ;  after  the  wheat,  peas ; 
then  barley,  and  then  oats;  and  after  that  they  fallow 
again.  The  want  of  inclosures  was  jrtill  a  matter  of 
complaint  The  ground  continued  to  be  cropped  so 
long  as  it  produced  two  seeds;  the  best  farmers  were 
contented  with  four  seeds,  which  was  more  than  the 
general  producei 

The  first  Act  of  Parliament  for  collecting  tolls  on  the 
highway  in  Scotland  was  passed  in  1750,  for  repairing 
the  road  from  Dunglass  bridge  to  Haddington.  In  ton 
years  after,  several  Acts  followed  for  the  counties  of  Edin- 
burgh and  Lanark,  and  for  making  the  roads  between 
Edinburgh  and  Glasgow.  The  ben&t  which  agriculture 
iias  derived  from  good  roads  it  would  not  be  easy  to  esti- 
mate. The  want  of  them  was  one  great  cause  of  the  slow 
progress  of  the  art  in  former  times. 
-  The  Revolution  in  1688  was  the  epoch  of  that  system  of 
eom  laws  to  which  very  great  influence  has  been  ascribed, 
both  on  the  practice  of  agricnltore  and  the  general  pvch 


sperity  of  the  country.  But  for  an  acoount  of  theae  and 
later  statutes  on  the  Qibject,  we  must  refer  to  the  article 
CornLawk 

The  exportation  of  wool  was  prohibitod  in  1647,  in 
1660,  and  in  1688;  and  the  prohibition  strictly  enforced 
by  subsequent  statutes.  The  effect  of  this  on  its  price, 
and  the  state  of  the  wool  trade,  from  the  earliest  period 
to  the  middle  of  last  century,  are  distinctly  exhibited  by 
the  learned  and  labotioos  author  of  Ifemain  «»  Wool, 
printed  in  1747. 

CHAPTER  n, 

KEOXtn  BBrnSH  AGSICfULTUlK 

Sedum  1. — Progrete  during  the  Eighteenth  Cenivry. 

Before  entering  upon  a  description  of  the  agricnltore  of 
Qreat  Britain  at  the  present  day,  it  may  hdp  to  set  matten 
in  a  clearer  light  if  we  take  just  so  much  of  a  ntn&pKt 
as  will  serve  as  a  back-ground  to  our  pictura 

At  the  beginning  of,  the.  18th  century  the  agriculture 
of  our  country  was  still  of  the  rudest  kind.  With  the 
exception  cl  certain  parts  of  England,  the,  land  was  still 
for  the  most  part  unenclosed,  the  live  stock  of  each 
township  grazing  together,  and  the  arable  land  being 
occupied  in  common  field  or  run-rig.  The  practise  of 
fallowing  annually  a  portion  of  the  arable  land,  and  of 
interposing  a  crop  of  peas  betwixt  the  cereal  ciopa^  was 
becoming  a  common  practice,  and  was  a  great  improvement 
upon  the  previous  and  yet  common  usage  of  growing 
successive  corps  of  white-corn  until  the  land  was  utterly 
exhausted,  when  it  was  left  to  recruit  itself  by  resting  in  a 
state  of  nature,  while  other  portions  were  nndeigoing  the 
same  procesa  Clover  and  turnips  bad  been  introdnoed 
before  this  date,  and  were  coming  gradually  into  cultivation 
as  field  crops  in  the  more  advanced  parts  of  En^and. 
Potatoes  were  commonly  grown  in  gardens,  but  had  not 
yet  found  their  way  to  the  fields. 

The  gradual  advance  in  the  price  of  farm  produce  aoon 
after  the  year  1 760,  occasioned  by  the  increase  of  population 
and  of  weslth  derived  from  manufactures  and  oommtece^ 
gave  a  powerful  stimulus  to  rural  industry,  augmented 
agricultural  capital,  and  called  forth  a  more  ski&ol  and 
enterprising  race  of  farmers.  The  arable  lands  of  the 
country,  which,,  under  the  operation  of  the  feudal  ■yatem, 
had  be^  split  up  into  minute  portions,  cultivated  ij  the 
tenants  and  their  families  without  hired  labour,  began  now 
to  be  consolidated  into  laiger  holdings,  and  let  to  those 
tenants  who  possessed  most  energy  and  substance.  Thia 
enlargement  of  farms,  and  in  Scotland  the  letting  of  them 
under  leases  for  a  considerable  term  of  years,  continued  to 
be  a  marked  feature  in  the  agricultuial  progress  of  the 
countiy  until  the  end  of  the  century,  and  is  to  be  regarded 
boUi  as  a  cause  and  a  consequence  of  that  progresa  Hie 
passing  of  more  than  3000  inclosure  bills  during  the  naga 
of  Ceo.  m,  before  which  the  whole  number  was  but  26, 
shows  how  rapidly  the  cultivation  of  new  land  now 
proceeded.  l$e  disastrous  American  war  for  a  time 
interfered  with  the  national  prosperity;  but  with  the  return 
of  peace  in  1783,  the  cultivation  of  the  country  made  more 
rapid  progress.  The  quarter  of  a  century  immediately 
following  1760,  is  memorable  in  our  agricultural  annals  for 
the  intrMluction  of  various  important  improvementa  It 
wasduring  this  period  that  the  genius  of  Bakewell  prodneed 
such  an  extraordinary  change  in  the  character  of  our  mors 
important  breeds  of  live  stock;  but  especially  by  the 
perfecting  of  a  new  race  of  she6p--the  well-known  LeicestsR 
— ^whidi  have  ever  since  proved  such  a  boon  to  the  conntiy, 
and  have  added  so  much  to  its  wealth.  Bskewell's  lune 
as  a  breeder  was  for  a  time  enhanced  by  the  improvtaoent 
which  he  effected,  on  the  loqg-homed  cattle^  then  the 
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preiTttliiig  breed  of  the  midland  counties  of 
Theae^  hoivever,  were  ere  long  rivaUed,  and  have  now  been 
entiralj  enpeneded  bj  the  ehortJiotn  or  Durham  breed, 
which  the  brothen  Colling  obtained  from  the  ueefuT  raoe 
of 'caMle  that  had  long  enisted  in  the  valley  of  the  Teea,  by 
^plying  to  them  the  principle  of  breeding  which  BakeweU 
had  already  establiahed.  A  more  rational  syBtem  of 
cropping  now  began  Tory  genenUy  to  supersede  the  thriftlees 
and  barbarous  pzactioe  just  ref eired  to  of  sowing  snocesstTe 
crops  of  com  until  the  land  was  utterly  ezhanstedy.and 
then  leaving  it  foul  with  weeds,  to  recover  its  power  by 
an  indefinite  period  of  rest  Qreen  crops,  such  as  turnips, 
dover,  and  lyegress,  began  to  be  alternated  with  grain 
crops,  and  hence  the  name  aUemate  husbandry ^  by  which 
this  improved  system  is  generally  known.  Tbe  land  was 
now  alao  generally  rendered  dean  and  mellow  by  a  summer 
Callow  before  being  sown  with  dorer  or  gnsseai 

Hitherto  the  husbandry  of  England  had  been  very 
soperior  in  every  respect  to  that  of  Scotland.  Improvements 
now,  however,  made  rapid  progress  in  the  latter.  Mr 
Dawson,  at  Frogden,  in  Boxburgfashire,  is  believed  to  have 
been  the  first  who  grew  turnips  as  a  field  crop  to  any 
eztenL  This  enterprising  farmer  having  heard  of  the 
auocees  with  which  this  crop  was  cultivated  in  certain  parts 
ol  England,  took  the  precaution  of  seeing  for  himself  the 
most  approved  mode  of  doing  so  before  attempting  to 
introduce  it  on  his  own  farm.  He  accordingly  went  to 
Leicestershire,  and  presenting  himself  to  the  celebrated 
BakeweU  in  the  garb  of  a  Scotch  ploughman,  hired  himself 
to  him  for  six  months  in  that  capadty.  Having  in  this 
thoroughly  practical  way  acquired  the  knowledge  he  was 
in  quest  of,  he  told  his  employer  (who  would  favi  haye 
retained  him  longer)  that  it  vras  fuQ  time  for  him  to  be 
home  to  his  own  large  farm.  The  season  was  too  advanced 
to  admit  of  his  doing  more  that  year  than  sow  a  few 
experimental  drills,  but  the  very  next  year  he  is  said  to 
have  sown  70  acres.  We  have  been  unaUe  to  ascertain 
the  exact  date  of  this  occnrrance^  but  it  is  on  recqrd  that 
as  early  as  1764  Mr  Dawson  had  100  acres  of  drilled 
turnips  on  his  farm  in  one  year. 

A  few  yean  after  tius  the  Meesn  Culley— one  of  them 
also  a  pupil  of  Bakewdl — left  their  paternal  property  on 
the  banks  of  the  Teee,  and  settled  on  the  Northumbrian 
side  of  the  Tweed,  bringing  with  them  the  valuable  breeds 
of  live  stock  and  improved  husbandry  of  their  natiye 
district  The  improvements  introduced  by  these  energetic 
and  skilful  fsrmers  spread  rapidly,  and  exerted  a  most 
beneficial  influence  upon  the  border  counties.  An  Act 
passed  in  1770,  which  relaxed  the  rigour  of  strict  entails, 
and  afforded  power  to  landlords  to  grant  leases  and  other- 
wise improve  their  estates,  had  A  beneficial  effect  on  Scottish 
agriculture.  From  1784  to  1795  improvements  advanced 
with  steady  steps.  This  period  was  dil^tinguished  for  the 
aeneral  adoption  and  industrious  working  out  of  ascortaiaed 
improvements.  Small's  swiog  plough,  ud  Meikle's  thrash- 
ing-machine, although  inyented  some  yean  before  this, 
were  now  perfected  and  brought  into  general  use,  to  the 
great  furtherance  of  agridnlture.  Two  important  additions 
were  about  tlus  time  made  to  the  fidd  crops,  vis.,  the 
Swedish  turnip  and  potato  oat  The  latter  vras  accidentally 
discovered  in  1788,  and  both  soon  came  into  genend 
cultivation.  In  the  same  year  Merino  sheep  were  intro- 
dooed  hy  his  Majesty,  George  IH,  who  vras  a  zealous 
&nner.  For  a  time  this  breed  attracted  much  attention, 
and  sanguine  expectations  were  entertahied  that  it  vrould 
prove  of  tifffV^ff^*  importance  Its  unfitness  for  the  pro- 
duction of  muttop,  and  increasing  supplies  of  fine  dothing 
wool  from  other  countries,  soon  led  to  its  total  rejection. 

In  Scotland,  the  opening  up  of  the  country  hy  the 
Mni5tmction  of  practicable  roads,  and  Hie  endosing  and 
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fobdividlng  of  farms  by  hedge  and  ditch,  was  now  in  active 
progress.  The  former  admitted  of  the  general  use  of 
wheel-carriages  of  the  ready  conveyance  of  produce  to 
markets,  and  in  particuhir,  of  the  extended  use  of  lime, 
the  appUcation  ox  which  was  immediatdy  followed  by  a 
great  increase  of  produoei  The  latter,  besides  its  more 
obvious  advantages,  speedily  freed  large  tracts  of  country 
from  stsgnant,  water,  and  their  inlubitants  from  ague, 
and  prepued  the  way  for  the  under-ground  draining  which 
soon  after  began  to  be  practised. 

Sectum  2.^£emarhabU  prcgrm  from  1795  to  181ft. 

The  agriculture  of  the  country  vras  thus  steadily  improv 
iog,  when  suddenly  the  whde  of  Europe  became  involved 
in  the  wan  of  the  French  Revolution.  In  1795,  under 
the  joint  operation  of  a  defident  harvest,  and  the  cutting 
off  of  foreign  supplies  of  grain  by  the  policy  of  Napoleon, 
the  price  of  wheat,  which,  for  the  twenty  preceding  years, 
had  been  under  50b.  a  quarter,  suddenly  rose  to  81a  6d., 
and  in  the  following  year  reached  to  96a  In  1797  the 
fear  of  foreign  invadon  led  to  a  panic  and  run  upon  the 
banks,  in  which  emergency  the  Bank  Restriction  Act, 
suspending  cash  payment,  vras  passed^  and  ushered  in  a 
systam  of  unlimited  credit  transactiona.  Under  the  un 
natural  stimulus  of  these  extraordinary  events,  every 
branch  of  industry  extended  vrith  unexampled  rapidity. 
But  in  nothing  was  this  so  apparent  as  in  agriculture ;  the 
high  prices  of  produce  holding  out  a  great  inducement  to 
improve  landa  then  arable,  to  reclaim  othen  that  had 
previoudy  lain  waste,  and  to  bring  much  pasturfr-land 
under  the  plough.  Nor  did  this  increased  tillage  interfere 
with  the  increase  of  live  stock,  as  the  green  crops  of  the 
alternate  husbandry  more  than  compensated  for  the  dimi- 
niahed  pasturage.  This  extraordinary  state  of  matten 
lasted  from  1795  to  1814;  the  prices  of  produce  even 
increasing  towards  the  dose  of  that  period.  The  average 
price  of, wheat  for  the  whole  period  vres  89a  7d.  pei 
quarter;  but  for  the  last'  five  yean  it  was  107a,  and  in 
1812  it  reached  to  126s.  6d.  The  agriculture  of  Great 
Britain,  as  a  whole,  advanced  with  rapid  strides  during 
this  period;  but  nowhere  vres  the  diange  so  great  as  in 
Scotland.  Indeed,  its  progress  there,  durine  these  twenty 
years,  is  probably  vrithout  paraUd  in  the  mstoiy  of  any 
other  country.  This  is  accounted  for  by  a  concurrence  df 
drcumstancea  Previous  to  this  period,  the  husbandry  of 
Scotland  was  still  in  a  backward  state  as  compared  with 
the  best  districts  of  England,  where  many  practices,  only 
of  recent  introduction  in  the  north,  had  been  in  general  use 
for  generations.  Thu  disparity  made  the  subsequent 
contrast  the  more  striking.  The  land  in  Scotland  was 
now,  witii  trifliog  exceptions,  let  on  leases  for  terms  varying 
from  twenty  to  thirty  years,  and  in  farms  of  suffident  eke 
to  employ  at  the  least  two  or  three  ploughs.  The  unlimited 
issues  of  Qovemment  paper,  and  tiie  security  afforded  by 
these  leases,  induced  the  Scotch  banks  to  sfford  eveiy 
facility  to  landlords  and  tenants  to  embark  capital  in  the 
improvement  of  the  land.  The  substantial  education 
supplied  by  the  parish  schools,  of  which  nearly  tiie  who!  3 
population  could  then  avail  themselves,  had  diffused  through 
all  ranks  such  a  measure  of  intelligence  as  enabled  them 
promptiy  to  discern,  and  skOfully  snd  eneigeticaUy  to  take 
advantage  of  this  spring-tide  of  prosperity,  and  to  profit 
by  the  agricultural  information  now  plentiKdly  furnished 
l^  means  of  the  Bath  and  West  df  Ihi^^d  Society, 
established  in  1777,  the  Highland  Sodety,  instituted  in 
1784,  and  the  National  Board  of  Agriculture,  in  1793— 
of  which,  however,  more  anon.  As  one  proof  of  the 
astonishing  progress  of  Scottish  husbandry  during  this 
period,  we  may  mention  that  the  rental  of  hmd,  which  in 
1795  amounted  to  X3.000.000.   had  in  1815  rivn  to 
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£5,278,686,  or  oonndtrably  more  Uian  double  in  twenty 
jean. 

But  of  the  causes  wHch  haye  influenced  the  agriculture 
of  the  period  %nder  review,  none  have  been  bo  powerful  as 
the  extraordixiaiy  increase  of  our  population,  which,  in 
round  numbers,  has  twice  doubled  during  the  past  seventy 
years.  Not  only  are  there  four  times  as  many  people 
requiring  to  be  fed  and  clad  now  as  there  were  then>  but 
from  the  increased  wealth  and  altered  habits  of  the  people, 
the  individual  rate  of  consumption  is  greater  now  than 
formerly.  This  Lb  particularly  apparent  in  the  case  of  butcher> 
meat,  the  consumption  of  whidi  has  increased  out  of  all 
proportion  to  that  of  bread-con.  To  meet  this  demand, 
thero  behoved  to  be  more  green  crops  and  mora  live  stock ; 
»knd  from  that  has  resulted  mora  wool,  more  manure,  and 
Ibore  com.  While  this  ever-growing  demand  for  farm- 
produce  has  stimulated  agricultural  improvement,  it  has 
«lso  operated  in  another  way.  The  productiveness  of  the 
soil  has  been  greatly  increased,  and  will  no  doubt  be  still 
more  so  in  future ;  but  the  area  of  the  country  cannot  be 
increased.  Irand — ^the  raw  material  from  which  food  is 
produced — ^being  thus  limited  in  amount  and  in  increasing 
demand,  has  necessarily  risen  in  prica  So  much  is  this 
the  cade,  that  whereas  the  average  price  of  wheat  for  the 
five  yean  preceding  1872  was  £2,  16a.  per  quarter,  or 
X2,  7s.  6d.  less  than  during  the  fiYe  years  preceding 
1815,  the  rent  of  land  is  much  higher  now  than  it  was 
then.  The  raw  material  of  the  food-grower  having  thus 
risen  in  price,  hia  only  resource  has  been  to  fall  upon  plans 
for  lowering  the  cost  of  producing  his  crops  and  for 
increasing  their  amount  To  such  an  extent  has  he 
succeeded^  that  the  produce  market  has  been  kept  full, 
and  prices  have  decreased.  The  business  of  farming  has 
in  the  main  been  a  less  prosperous  one  than  most  other 
branches  of  national  industiy,  and  yet  agriculture,  as  an 
art  and  as  a  science,  has  made  steady  progress.  We 
believe  it  is  only  in  this  way  that  the  contemporaneous 
existence  of  two  things  apparently  so  incompatible  as  a 
steady  rise  in  the  rent  of  land,  and  a  steady  decrease  in  the 
price  of  its  produce,  can  be  satisfactorily  accounted  for. 

PBOOSKSS  8INCI  1815. 

Section  3. — Lawi  afeetinff  Agrieulture, 
The  abundant  crop  of  1813,  and  restored  communication 
with  the  continent  of  Europe  in  the  same  year,  gave  the 
first  check  to  these  unnaturally  exorbitant  prices  and  rents. 
The  restoration  of  peace  to  Europe,  and  the  re-enactment 
of  the  Corn  Laws  in  1815,  mark  the  commencement  of 
another  era  in  the  history  of  our  national  agiicultur&  It 
was  ushered  in  with  a  time  ol  severe  depression  and 
suffering  to  the  agricultural  community.  The  immense 
fall  in  the  price  of  farm-produce  which  then  took  place 
was' aggravated,  first,  by  the  unpropitious  weather  and 
deficient  harvest  of  the  years  1816,  1817 ;  and  still  more 
by  the  passing  in  1819  of  the  Bill  restoring  cash  payments, 
which,  coming  into  operation  in  1821,  causal  serious 
embaiTassment  to  all  persons  who  had  entered  into  engage- 
ments at  a  depreciated  currency,  which  had  now  to  be  met 
with  the  lower  prices  of  an  enhanced  on&  The  much- 
debated  Com  Laws,  after  undergoing  various  modifications, 
and  proving  the  fruitful  source  of  business  uncertainty, 
social  discontent,  and  angry  partisanship,  were  finally 
abolished  in  1846,  although  the  Act  was  not  consummated 
until  three  years  later.  Several  other  Acts  of  the  Legis- 
lature, passed  during  this  period,  have  exerted  an  important 
infiuenoe  on  agriculture.  Of  these,  the  first  in  date  and 
importance  is  the  Tithe  Commutation  Act  of  1836.  All 
writere  on  agriculture  had  long  concurred  in  pointing  out 
the  injurious  effects  on  agriculture  of  the  tithe  system  as 
U  thm  stood.    The  resnlta  of  the  change  have  amply 


verified  the  anticipations  of  those  who  were  instmnMDtal 
in  procuring  it  Since  the  removal  of  this  lonmdaUs 
hindrance,  improvement  has  been  stimulated  by  those  Acts 
under  which  the  Qovemment  has  been  empowered  to 
advance  money  on  certain  conditions  for  the  draining  of 
estates.  An  important  feature  in  these  advances  is,  that 
the  6^  per  cent  of  interest  charged  upon  them  provides  s 
sinking  fund  by  which  the  debt  is  extinguished  in  twenty- 
two  years.  Additional  facilities  have  also  been  granted 
by  the  Act  passed  in  1848  for  disentailing  estates,  and  for 
burdening  such  as  are  entailed  with  a  share  of  the  oost  of 
certain  specified  improvements^ 

Seetitm  i.-^atOe  Murrain  and  Potato  Di$ecue, 

Another  class  of  outward  events,  which  has  had  an 
important  influence  upon  agriculture,  requires  our  notics. 
We  refer  to  those  mysterious  diseases  affecting  both  the 
animal  and  vegetable  kingdoms,  the  causes  and  zemedies 
for  which  have  alike  baffled  discoveiy.  The  muziain,  or 
**  vesicular  epirootic,*'  appeared  first  in  1841,  having  been 
introduced,  as  is  supposed,  by  foreign  cattl&  It  spread 
rapidly  over  the  country,  affecting  all  our  domesticated 
animals,  except  horses,  and  causing  everywhere  great  alaim 
and  loss,  although  seldom  attended  by  fatal  results.  It 
has  prevailed  ever  since,  in  a  greater  or  less  degne,  and 
has  been  more  widely  diffused  as  well  as  more  vvnlent  in 
1871  and  1872  than  ever  before  It  was  soon  followed 
by  the  more  terrible  lung-disease,  or  plenro-pneumonia, 
which  continues  to  cause  serious  mortality  among  onr 
herds.  In  1865  the  rinderpest,  or  steppe  mumin,  origi- 
nating amongst  the  vast  herds  of  the  Busstan  steppes, 
where  it  would  appear  to  be  never  altogether  wanting, 
had  spread  westward  over  Europe,  until  it  was  brou^t  to 
London  by  foreign  cattle.  Several  weeks  dapeed  before 
the  trae  dbaracter  of  the  disease  was  known,  and  in  thii 
brief  space  it  had  already  been  carried  by  animals  purchased 
in  Smithfield  market  to  all  parts  of  the  countiy.  After 
causing  the  most  frightful  losses,  it  was  at  last  stamped 
out  by  the  resolute  iJaughter  of  all  affected  animals  and  d 
all  that  had  been  in  contact  with  them.  In  the  antomn 
of  1872  this  cattle  plague  was  again  detected  in  sevenl 
cargoes  of  foreign  cattle  brought  to  our  ports.  Happily  the 
stringent  provisions  of  the  Contagious  Diseases  (Animals) 
Act  had  the  effect  of  preventing  its  entrance,  except  in  the 
case  of  one  cargo  brought  to  Hull,  from  which  the  plague 
was  conveyed  to  several  herds  in  the  adjacent  parts  of 
Yorkshire,  and  caused  considerable  losses  before  it  was 
again  stalnped  out  Severe  as  have  been  the  losses  in  onr 
flocks  and  herds  from  these  imported  diseases,  they  have 
been  as  nothing  in  comparison  with  the  effects  of  the 
mysterious  potato  blight,  which,  first  appearing  in  1845, 
has  since  pwvaded  the  whole  of  Europe,  and  in  Ireland 
especially  proved  the  sad  precursor  of  famine  and  pestilence. 
This  seemingly  insignificant  blight  for  a  time  weU-nigh 
withdrew  from  cultivation  one  of  our  most  esteemed  fidd 
crops ;  it  influences  the  business  of  farming  in  a  way  that 
baffles  the  shrewdest  calculators,  and  is  producing  social 
changes  of  which  no  man  can  predict  the  issue. 

Section  5. — Leading  Improvement 

We  can  here  do  little  more  than  enxmierete  some  of  ths 
more  prominent  improvements  in  practical  agriculture  whidi 
have  taken  place  during  the  period  under  review.  Befon 
the  close  of  the  past  century,  and  during  the  first  quarter 
of  the  present  one,  a  good  deal  had  been  done  in  the  waj 
of  draining  the  land,  either  by  open  ditches,  or  bj  ElkiDg- 
ton's  system  of  deep  covered  drainsL  This  system  has  now 
been  superseded  by  one  altogether  superior  to  it  both  in 
principk  and  practice.  In  1835,  James  Smith  of  Deanstos 
(honour  to  his  memory !)  promul^ted  his  now  weU-4aiowa 
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system  of  tiiozoiigli  draining  and  deep  plougliingi  It 
has  been  carried  out  already  to  such  an  extent  as  to 
alter  the  very  appearance  and  character  of  whole  districts 
of  our  oonntiy,  and  has  prepared  the  way  for  all  other 
improyementa.  The  words  "Portable  Manures"  indicate 
at  once  another  prominent  feature  in  the  agriculture  of  the 
timesL  Early  in  the  present  century,  ground  bones  began 
to  be  used  as  a  manure  for  turnips  in  the  eastern  counties 
of  EIngland,  whence  the  practice  spread,  at  first  slowly,  and 
then  yeiy  rapidly,  over  Uie  whole  countiy.  It  was  about 
1825  that  bones  began  to  be  generaUy  used  in  Scotland.  In 
1841  the  still  more  potent  guano  was  introduced  into  Qreat 
Britain ;  and  about  the  same  time,  bones,  under  the  new 
form  of  superphosphate  of  lima  By  means  of  these 
invaluable  fertilisers,  a  stimulus  has  heea  giyen  to  agri- 
culture which  can  Bcuceij  be  oyer-rated. 

The  labour  of  agriculture  has  been  greatly  lightened,' 
and  its  cost  curtailed,  by  means  of  improyed  implements 
and  machines:  The  steam-engine  has  taken  the  place  of 
the  jaded  horses  as  a  thrashing  power.  This  was  first 
done  in  East  Lothian  by  Mr  Aitduson  of  Drumore,  who 
about  1803  had  his  thrashing-machinery,  tJt  his  distillery 
and  farm  of  Clement's  Wells,  attached  to  a  steam-engine, 
which  was  erected  for  him  a  few  years  preyiously  by  Bolton 
and  Watt,  for  the  works  of  the  distillery.  About  1818-20 
seyeral  steam-engines  on  the  condensing  principle  were 
erected  in  East  Lothian,  solely  for  the  propelling  of 
thrashing-machinery.  One  of  these,  put  up  by  Mr  Reid 
of  Drem,  at  a  cost  of  £600,  is  still  doing  its  work  there, 
and,  strange  to  say,  after  the  lapse  of  fif^-fiye  years,  looks 
as  well  and  is  as  efficient  as  when  first  erected.  It  would 
be  tedious  to  particularise  other  instances  in  this  department, 
as  it  will  be  treated  of  fully  in  its  proper  placa  It  is 
especially  in  this  department  that  the  influence  of  the  eyer- 
memorable  Exhibition  of  the  Industry  of  all  Nations  in 
1851  has  told  upon  agriculture.  Reaping  by  machinery 
may  yirtually  be  regarded  as  one  of  the  fruits  of  that  great 
gathering. 

The  railways,  by  which  the  countiy  is  now  intersected 
in  all  directions,  hays  proyed  of  great  seryice  to  farmers, 
by  conyeying  their  bulky  produce  to  distant  markets 
cheaply  and  quickly,  and  by  making  lime  and  other  manures 
available  to  the  occupiers  of  many  inland  and  remote 
districts.  In  nothing  has  this  benefit  been  more  apparent 
than  in  the  case  of  fatted  liye  stock,  which  is  now  inyariably 
transported  by  this  means,  with  manifest  economy  to  all 
concerned. 

During  the  whole  of  this  period  there  has  been  going  on 
great  improyement  in  all  our  breeds  of  domesticated  animaU 
This  has  been  manifested  not  so  much  in  the  production  of 
individual  specimens  of  high  merit — in  which  respect  the 
Leicesters  of  Bakewell,  or  the  short-horns  of  Colling,  have 
perhaps  not  yet  been  excelled — as  in  the  diffiision  of  these 
and  other  good  breeds  over  the  country,  and  in  the  improved 
quality  of  our  live  stock  as  a  wholeu  -  The  fattening  of 
^wjmala  ii  now  couducted  on -more  scientific  principles. 
Increased  attention  has  also  been  successfully  bestowed  on 
the  improvement  of  our  field  crops.  Improved  varieties, 
obtained  by  cross-impregnation,  either  naturally  or  arti- 
ficially brought  about,  have  been  carefully  propagated,  and 
generally  adopted.  Increased  attention  is  now  bestowed 
on  the  cultivation  of  ilie  natural  grasses.  The  most 
important  additions  to  our  list  of  field  crops  during  this 
period  have  been  Italian  rye-grass,  winter  beans,  white 
Belgian  carrot,  sugar  beet,  and  akike  clover. 

Skiion  6. — Increate  and  Diftuion  of  AgrieuUurcU 
Knowledge, 

I^et  us  look  now  at  the  means  by  which,  during  this 
period,  agricultural  knowledge  has  at  once  been  increased 


and  diffused.  Notice  has  already  been  taken  of  the 
institution  of  the  Highland  Bodety  and  the  National  Board 
of  Agriculture^  These  patriotic  societies  were  the  means  o£ 
collecting  a  vast  amount  of  statistical  and  general  informa- 
tion connected  with  agriculture,  and  by  their  publications 
and  premiums  made  known  the  practices  of  the  best-farmed 
districts  of  the  countiy,  and  encouraged  their  adoption 
elsewhere.  These  national  associations  were  soon  aided 
in  their  important  labours  by  numerous  local  societies 
which  sprang  up  in  all  parts  of  the  kingdouL  After 
a  highly  useful  career,  under  the  sealous  presidency  of 
Sir  John  Sinclair,  the  Board  of  Agriculture  was  dissolved, 
but  has  left  in  its  Statistical  Account,  county  surveys,  and 
other  documents,  much  interesting  and  valuable  iof  ormation 
regarding  the  agriculture  of  that  period.  In  1800  the 
original  Farmer^  Maganne  entered  upon  its  useful  career 
under  the  editorship  of  Robert  Brown  of  Markle,  the 
author  of  the  well-known  treatise  on  Rural  Affaire,  The 
Highland  Society  having  early  extended  its  operations  to 
the  whole  of  Scotland,  by-and-by  made  a  corresponding 
addition  to  its  title,  and  as  the  Highland  and  Agricultural 
Society  of  Scotland  continues  to  occupy  its  important 
sphere  with  a  steadily  increasing  membership,  popularity, 
and  usefulness.  As  its  revenue  and  experience  increased, 
it  gradaally  extended  its  opcrationa  In  1828,  shortlj 
after  the  discontinuance  of  the  FartMri  Magaxine,  its 
Prite  £etajf$  and  TrcmaaeUom  began  to  be  issued  statedly 
in  connection  with  the  Quarterly  Journal  of  Agriculture,  a 
periodical  which  until  recently  occupied  a  prominent  place 
in  our  professional  literature.  This  society  early  began  to 
hold  a  great  annual  show  of  live  stock,  implements,  d:&, 
the  popularity  of  which  continues  unabated.  In  1842,  Mr 
John  Finnie  at  Swanstone,  near  Edinburgh,  having  sug- 
gested to  some  of  his  neighbours  the  desirableness  of 
obtaining  the  aid  of  chemistry  to  guide  farmers  in  many 
departments  of  their  business,  the  hint  was  promptly  acted 
upon,  and  these  Mid-Lothian  tenant-farmen  had  the  merit 
of  originating  an  Agricultural  Chemistiy  Association  (the 
first  oi  its  kind),  by  which  funds  were  raised,  and  an 
eminent  chemist  engaged,  for  the  express  purpose  of  con- 
ducting such  investigations  as  the  title  of  the  society  implioa 
After  a  successful  tnal  of  a  few  years  this  association  was 
dissolved,  transferring  its  functions  to  the  Highland  and 
Agricultural  Society,  which  has  ever  since  devoted  much 
of  its  attention  to  this  subject  The  nature  and  impor- 
tance of  the  services  which  labourers  in  this  department 
of  science  have  rendered  to  agriculture  may  be  gathered 
from  the  society's  Transactions,  and  numerous  other  pub- 
lications of  a  similar  kind.  The  Highland  Society  has  of 
late  years  established  itself  on  a  broader  basis,  and  imparted 
new  energy  to  its  operations  by  lowering  its  admission- 
fee  in  behalf  of  tenant-farmers,  who  have  in  consequence 
joined  it  in  great  .numbers,  and  now  take  an  miportant 
part  in  the  conduct  of  its  business.  The  practice  adopted 
by  it,  about  the  same  time,  of  holding  periodical  meetings 
for  the  discussion  of  inlportant  practical  questions,  by  means 
of  essays,  prepared  by  carefully  selected  writers,  cQd  good 
serviqe,  too,  to  the  cause  of  agricultural  progress. 

The  adoption  by  Government  of  a  proposal  made  by 
this  society,  to  collect  the  agricultural  statistics  of  Scotland, 
showed  at  once  how  thoroughly  it  enjoyed  the  confidence 
of  the  tenantry,  and  how  easily,  and  by  what  simple  and 
inexpeiisive  machineiy,  this  most  important  and  interesting 
inquiry  could  be  conducted.  Through  an  unfortunate 
nusunderstanding  between  the  Qovemment  and  the  society 
on  a  mere  technical  point,  this  most  useful  inquiry  came 
to  an  abrupt  termination,  after  having  been  conducted  for 
five  years.  This  brief  experiment  had,  however,  proved  so 
conclusively  the  value  of  such  statistics,  and  the  ease  with 
which  they  oould  be  collected,  that  the  Qovemment  soon 
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after  took  the  matter  in  hand,  and  has  erer  aince,  throng 
the  agency  of  the  offioere  of  Inland  Bevenne,  obtained 
annual  retoms  of  cropping  and  liye  stock  for  the  whole  of 
Great  Britain. 

The  obyions  snccees  of  this  Katbnal  Scottish  Soctetj  has 
icd  to  the  formation  of  similar  ones  in  England  and  in 
Ireland.  The  former,  iostitated  in  1838,  and  shortly 
afterwards  incorporated  by  royal  charter,  at  once  entered 
upon  a  career  of  usefulness,  the  extent  of  which  cannot 
well  be  over-rated.  Its  membership— comprising  the  most 
influential  persons  in  the  kingdom — and  its  rerennes  are 
now  so  large  as  to  enable  it  to  conduct  its  proceedings  on 
a  scale  befitting  its  position  and  objects.  These  are  of  a 
yaried  character,  but  its  efforts  are  concentrated  upon  its 
journal  and  annual  show.  The  former,  published  twice 
a-year,  is  chiefly  composed  of  the  essays  and  reports  to 
which  the  liberal  prizes  of  the  society  have  been  awarded, 
and  undoubtedly  stands  at  the  head  of  our  present  agri- 
cultural  periodicals.  At  the  annual  shows  of  the  society, 
a  prominent  place  is  assigned  to  implements  and  machines. 
Such  as  admit  of  it,  are  subjected  to  compaxatiye  trials, 
which  are  conducted  with  such  skill  and  pains  that  the 
awards  oonmiand  the  entire  confidence  of  ezhiMtors  and 
their  customers.  The  extent  and  rapidity  of  the  im- 
provement in  agricultural  machinery  which  the  society 
has  been  mainly  instrumental  in  effecting  are  altogetber 
extraordinaiy. 

There  are  few  market  towns  of  any  importaiice  that  have 
not  their  organised  club  or  occasional  gathering  of  the 
farmers  in  their  neighbourhood,  for  the  discniwion  of 
professional  topics.  We  have  now  also  a  goodly  list  of 
agricultural  periodicals,  both  weekly  and  monthly,  most  of 
them  ably  conducted,  which  are  extensively  read,  and  are 
the  means  of  collecting  and  diffnsiTig  much  valuable  know- 
le^^  wLich,  but  for  them,  would  often,  as  in  former  times, 
pendi  with  its  authors,  or  be  confined  to  comers.  The 
facilities  now  afforded  by  railways  for  cheap  and  expeditious 
travelling,  induce  most  farmers  to  take  an  occasional  peep 
at  what  is  going  on  beyond  their  own  neighbourhood. 
This,  more  than  anything,  deals  death-blows  to  prejudices, 
and  extends  good  husbandry. 

The  literature  of  agriculture  has  been  enriched  by  the 
contributions  of  many  able  writers.  Some  deserve  to  be 
particularly  mentioned.  The  volumes  of  the  late  David 
Low,  Esq.,  on  Practical  AffrictUture,  Landed  Property  and 
£conomy  of  Landed  £ttatet,  and  Lomettieated  Animale, 
must  ever  be  of  standard  authority  on  their  respective 
subjects.  Mr  Henzy  Stephens'  Book  of  the  Farm,  and  Mr 
J.  GL  Morton's  Cyclopadia  of  AgricuUvre,  are  invaluable 
to  the  agricultural  student  for  their  fulness,  and  for  the 
minuteness  of  their  details.  Mr  Caird's  Engliik  Agriculture 
supplies  the  means  for  a  most  interesting  comparison  with 
the  descriptions  left  to  us  by  Arthur  Young.  Mr  Hoskyn's 
History  of  Agriculture  and  ChnmicUt  of  a  Clay  Farm  are 
the  very  gems  of  our  professional  literature.  In  a  series 
of  essays  on  our  Farm  Crops  by  Professors  John  Wilson 
of  Edinburgh,  the  scientific  and  the  practical  are  most 
happily  combined.  Among  the  more  recent  publications 
of  value  may  be  mentioned  Loudon's  Encydopcedia ;  How 
Crops  Grow,  by  Mr  Johnson;  M'Combie's  Cattle  and 
CattU-Breeders  ;  Uecbi*B  How  to  Farm  Profitably;  Horier's 
,  Practical  Remarks  on  Agricultural  Drainage;  Todd's 
American  Wheat  Culturist,  &a  Johnston,  Anderson,  Way, 
and  Voelcker,  have  done  admirable  service  in  expound- 
ing the  chemistry  of  agriculture;  Touatt,  Spooner,  and 
Vasey,  ito  zoology ;  and  Smith,  Farkes,  Webster,  Bailey, 
Denton,  Scott  Bum,  and  Statforth,  its  engmeering, 
mechanics,  and  architocturei 

In  reviewing  the  history  of  our  national  agriculture  for 
the  past  sixty  years,  it  is  pleasing  to  note  the  growing 


intelligenoe  displayed  by  our  agrimiltiirista  in  the  prase 
ention  of  their  calling.  It  is  curious,  also,  to  observe  ths 
analogy  between  the  order  of  that  progress,  and  that  iriuch 
is  usually  observed  in  individual  mii^  For  a  long  time 
we  see  agricultural  societies  and  writers  occupying  them- 
selves chiefly  about  the  practical  details  and  statistics  cf 
husbandry, sind  attaching  much  importancetoempirioal  ralsa 
Qradually,  however,  we  observe,  abng  with  a  nalons 
collecting  of  facts,  a  growing  disposition  to  investigate 
the  eattses  of  things,  and  desire  to  know  the  reason  why  one 
praotioe  is  preferable  to  another.  When,  therefore,  the 
Boyal  Agricultural  Society  adopted  as  its  motto^  **  Practice 
wiUi  Sdence,"  it  expressed  not  more  the  objects  to  be  aimed 
at  in  its  own  proceedings,  than  the  characteristic  feature  ci 
our  present  stage  of  agricultural  prpgressL 

CHAPTER  ni 

PKAOnCB  OF  ERZnaH  ▲OSICULTUK& 

We  shall  now  endeavour  to  present  a  picture  of  British 
agriculture  in  its  present  stata  In  doing  this^  we  shall 
take  much  the'same  course  which  we  should  pursue,  if  we 
were  asked  to  conduct  a  visitor  over  our  own  farm,  and  to 
give  him  a  detailed  account  of  its  eultivatum  and  manage- 
ment In  the  case  supposed,  we  should,  fbat  of  all,  explain 
to  him  that  the  farm  comprises  a  great  diversity  of  joiZr; 
that  its  fields  are  very  vanonsly  circumstanced  as  regards 
climate,  altitude,  exposure,  and  distance  from  the  home- 
stead; and  that  in  its  tillage,  cropping^  and  general 
management,  n^gard  must  be  had  to  these  diversities, 
whether  natural  or  ardfidaL  We  should  then  conduct 
him  through  the  homestead,  pointing  out  the  position  and 
uses  of  the  various  farm  buddings  and  of  the  wuMehsMery 
and  implements  contained  in  them.  From  thence  we 
should  proceed  to  the  fields  to  examine  their /«icei  and  the 
tillage  operations.  With  some  obaervationa  about  the 
succession  of  crops,  and  the  manures  applied  to  them,  there 
would  follow  an  examination  <^  the  cultivated  crops,  pastures, 
and  meadows,  of  the  live  stock  of  the  farm,  and  of  the 
measures  adopted  in  reclaiming  certain  waste  lands  bebng- 
ing  to  it  This  survey  being  completed,  there  would 
naturally  follow  some  diiBcussion  about  the  tenun  of  land, 
the  capital  required  for  its  profitable  cultivation,  the  con- 
dition olfarm  labourers,  the  necessity  for  devoting  mofe 
attention  to  the  education  of  the  agricultural  community, 
and  the  duty  of  the  Legislature  to  remove  certain  o6i(n»- 
tions  to  agricultural  improvement 

Section  l.SoOs. 
The  soil  constituting  the  subject-matter  on  which  the 
husbandman  operates,  its  character  necessarily  regulates 
to  a  large  extent  the  nature  of  his  proceedings  The  soil 
or  surfiice  covering  of  the  earth  in  which  plants  are 
produced  is  exceedingly  varied  in  its  qualities.  Being 
derived  from  the  disintegration  .and  decomposition  of  the 
rocks  which  constitute  the  solid  crust  of  the  £^obe^  with  a 
mixture  of  vegetable  and  animal  remains,  soils  take  their 
character  from  that  of  the  rocks  from  which  thej  havo 
cldefiy  been  derived.  There  is  thus  a  generally  prevailing 
resemblance  between  the  soils  of  a  disUict  and  the  rocks 
over  which  they  lie,  so  that  a  knowledge  of  the  compositioD 
of  the  one  affords  a  key  to  the  character  of  the  othet 
But  this  connection  is  modified  by  so  many  drcumatanoea, 
that  it  is  altogether  impossible  by  the  mere  study  of 
geology  to  acquire  an  easy  and  certain  rule  for  detennining 
the  agricultural  character  of  the  soil  of  any  i^y^^lftF 
district  or  field,  as  it  has  been  the  fashion  with  some  writeia 
of  late  years  to  assert  ''When,  indeed,  we  regard  a 
considerable  tract  of  land,  we  can  for  the  moat  part  trace 
a  connection  between  the  subjacent  deposits  and  the 
subsoil,  and  consequently  the  soil    lims^  u  a  cooutry  of 
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«ndstone  and  arenaeaoiis  beds,  we  ihall  find  tbe  soil  study; 
in  one  of  limestone,  more  or  less  calcareous;  in  one  of 
<chiBtose  rocks,  more  or  less  clayey.  But  even  in  tracts  of 
the  same  geological  formation,  there  exist  great  dilTerences 
in  the  upper  stratum,  arising  from  the  prevalence  of  one  or 
other  member  of  the  series,  or  from  the  greater  or  less 
inclination  of  the  strata,  by  which  the  debris  of  the 
different  beds  are  more  or  less  mixed  together  on  the 
snrf accL  The  action  of  water,  too,  in  denuding  the  surface 
at  one  part,  and  carrying  the  debris  in  greater  or  smaller 
quantity  to  another,  exercises  everywhere  an  important 
influence  on  the  character  of  soila.  Thus  the  fertility  of  a 
soil  on  the  higher  ground,  from  which  the  earthy  particles 
are  washed,  b  found  to  be  very  different  from  that  of  the 
valley  to  which  thefe  particles  are  carried.  It  is  seen 
accordingly,  that  within  the  limits  of  the  same  geological 
formation,  soils  are  greatly  varied,  and  that  the  mere 
knowledge  of  the  formation  will  not  enable  us  to  predicate 
the  chancter  of  the  soil  of  any  given  tract,  either  with 
respect  to  its  texture,  its  composition,  or  its  produrtivenesa'"^ 
Even  a  very  limited  acquaintance  with  the  geology  of 
Great  Britain  serves,  however,  to  account  for  the  exceed- 
ingly diversified  character  of  its  soUs.  The  popular  defini- 
tions of  soils — and  to  these  it  is  safest  for  practical  farmers 
to  adhere — have  respect  to  their  most  obvious  qualities. 
Thus  they  are  designated  from  their  composition,  as  elayt, 
loanu,  Mtmdi,  gratdi,  chalkt,  or  peats;  or  £x>m  their  texture, 
ia  which  respect  those  in  which  day  predominates  are 
called  heavy,  ttif^  or  impervious;  and  the  others  U^ht, 
friable^  or  porous.  From  the  tendeocy  of  the  former  to 
retain  moisture  they  are  often  spoken  of  as  imI  and  eoH 
and  the  latter,  for  the  opposite  reason,  as  dry  and  warm. 
According  to  their  measure  of  fertility,  they  are  also 
described  as  rich  or  poor.  The  particular  crops  for  the 
production  of  which  they  are  respectively  considered  to  be 
best  adapted  have  also  led  to  clays  being  spoken  of  as 
wheat  or  bean  soils,  and  the  friable  ones  as  harUy  and  turnip 
soils.  This  latter  mode  of  discriminating  soils  is,  however, 
becoming  every  day  less  appropriate;  as  those  of  the 
lighter  class,  when  sufficiently  enriched  by  suitable 
manuring,  are  found  the  most  suitable  of  all  for  the  growth 
of  wheat;  while  the  efforts  of  agriculturists  are  now 
successfully  directed  to  the  production  of  root  crops  on 
soils  so  strong  as  heretofore  to  have  been  reckoned  unfit 
for  the  purpose^  But  still,  such  extreme  diversities  as  we 
everywhere  meet  with  in  our  soils  must  necessarily 
lead  to  a  corresponding  diversity  in  their  agricultural 
treatment,  and  hence  the  necessity  for  keeping  this  fact 
prominently  in  view  in  every  reference  to  British  agriculture 
as  a  wholcL 

Section  2. — Influence  of  Climate. 

But  if  diversity  of  soil  necessarily  modifies  the  practice 
»f  the  husbandman,  that  of  climate  does  so  far  more 
powerfully.  The  soils  of  the  different  parts  of  the  globe 
do  not  very  materially  differ  from  each  other,  and  yet  their 
vegetable  products  vary  in  the  extreme.  This  is  chiefly 
owing  to  difference  of  temperature,  which  decreases  mora 
or  less  regularly  as  we  recede  from  the  equator,  or  ascend 
from  the  sea-leveL  Places  in  the  same  latitude  and  at  the 
aame  elevation  an  found,  however,  to  vary  exceedingly  in 
temperature,  according  to  their  aspect,  the  provailing  winds 
to  which  they  ara  exposed,  their  proximity  to  seas  or 
mountains,  and  the  condition  of  their  surface.  The  different 
parts  of  Qreat  Britain  ara  accordingly  found  to  possess  very 
different  climates.  In  passing  from  south  to  north,  its 
mean  temperature  may  be  taken  to  decrease  one  degree 
Fahrenheit  for  every  80  miles  of  lat^de,  and  the  same 
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for  every  300  feet  of  elevation.  The  temperatura  of  the 
west  side  of  our  island  also  diffen  matenally  from  that 
of  tlie  east,  being  more  equal  throughout  the  year.  This 
is  owing  to  the  pravalence  of  mild  westerly  winds  charged 
with  moisture^  which,  while  they  equalise  the  temperature, 
cause  the  average  fall  of  rain  on  the  west  side  of  Britain 
to  be  in  many  cases  double,  and  in  some  nearly  three 
times  that  on  the  oppoeite  side.  In  the  central  parts 
of  England  cultivation  is  carried  on  at  1000  feet  of 
elevation,  but  800  may  be  taken  as  the  ordinaiy  limit 
In  Scotland  the  various  crops  are  usually  from  two  to  three 
weeks  later  in  coming  to  maturity  than  in  England.  In 
both  divisions  of  the  island  the  western  counties,  owing  to 
their  mild  and  humid  climate,  are  chiefly  devoted  to 
pasturage,  and  the  eastern,  or  dry  ones,  to  tillage.  Aa 
compareid  with  the  continent  of  Europe,  our  summen  are 
neither  so  hot,  our  winten  so  cold,  nor  our  weather  so 
steady.  We  want,  therefore,  many  of  its  rich  products, 
but,  on  the  other  hand,  our  milder  winter  and  moister 
cliinate  ara  eminently  favourable  to  the  production  of 
pasturage  and  other  cattle  crops,  and  admit  of  agricultural 
operations  being  carried  on  mora  regularly  throughout  the 
year.  Indeed,  looking  to  the  immense  varieties  of  the 
products  of  our  soil,  ihera  is  probably  no  other  country  so 
favourably  circumstanced  for  a  varied  and  successful  agri- 
culture. 

Section  3. — Influence  of  PopuUuicn,  Ae^ 

Besides  those  variations  in  the  agricultural  practice  of 
this  country  which  arise  from  divenities  of  soil  and  climate, 
there  ara  othera  which  ara  due  to  the  distribution  of  the 
population.  The  proximity  of  cities  and  towns,  or  of 
populous  villages,  inhabited  by  a  manufacturing  or  mining 
population,  implies  a  demand  for  dairy  produce  and  vege- 
tables, as  well  as  for  provender  and  litter,  and  at  the  same 
time  affords  an  ample  supply  of  manuro  to  aid  in  their 
reproduction.  Such  conmiodities,  from  Ihei  r  bulk  or  perish- 
able nature,  do  not  admit  of  bug  carriaga  The  supplies 
of  these  must  therefore  be  drawn  from  comparatively 
limited  areas,  and  the  character  of  the  husbandry  pursued 
there  is  determined  apart  from  those  general  inflnencoe 
previously  referred  ta  From  these  and  other  causes  there 
is  a  diversity  in  the  practice  of  British  agriculture  which 
increases  the  difficulty  of  describing  it  accurately.  Indeed, 
it  is  so  well  known  that  there  are  peculiarities  of  cha- 
racter attaching  to  almost  every  individual  field  and 
farm,  and  still  more  to  every  different  district  or 
county,  which  demand  corresponding  modifications  of 
treatment  in  order  to  their  successful  cultivation,  that 
a  prudent  man,  if  required  to  take  the  management  of 
a  farm  in  some  district  greatly  inferior  in  its  general 
system  of  farming  to  that  which  he  may  have  left,  will 
yet  be  very  cautious  in  innovating  upon  specific  practices 
of  the  natives. 

To  such  peculiarities  it  is  obviously  impracticable  to  refer 
in  such  a  treatise  as  the  present  They  ara  referred  to 
now  because  they  suggest  an  explanation  of  some  of  those 
discrepances  in  the  practice  and  opinions  of  farmers, 
equally  suecessfnl  in  their  respective  localities,  which  we 
constantly  meet  with ;  and  because,  in  proceeding  to  deli- 
neate the  practice  of  Berwickshire,  where  our  personal 
experience  has  been  gained  by  upwards  of  forty  yean  of 
actual  farmings  we  would  deprecate  the  idea  of  claiming 
for  its  modes  a  superiority  over  those  of  other  districts. 
Its  geographical'  position,  and  the  mixed  husbandry  pur- 
sued in  it,  would  justify,  in  some  measure,  its  being 
refened  to  as  a  fair  sample  of  the  national  agricultiira 
But  it  is  on  the  spedfio  ground  that  it  is  best  to  speak 
from  actual  experience  as  far  as  that  will  serve,  that  we 
vindicate  this  selection. 
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CHAPTER  Vf. 

PAIUI-BUILDING& 


SeeUan  1. — QeMral  RequwUi. 

In  punuanoe  of  tho  plan  already  indicated,  let  ub  now 
refer  for  a  little  to  FarmrBuUdinga,  We  have  spoken  of  the 
Boil  as  the  raw  material  upon  which  the  fanner  operates : 
his  homestead  may,  in  like  manner,  be  regarded  as  his 
manufactory.  That  it  may  serve  this  purpose  in  any  good 
vneasure,  it  is  indispensable  that  the  accommodation 
afforded  by  it  be  adequate  to  the  extent  of  the  farm,  and 
adapted  to  the  kind  of  husbandry  pursued  upon  it  It 
should  be  placed  upon  a  dry,  sunny,  sheltered  site,  have  a 
good  supply  of  water,  and  be  as  near  as  possible  to  the 
centre  of  the  farm.  The  buildings  should  be  so  arranged 
as  to  economise  labour  to  the  utmost  It  should  be  con- 
structed of  substantial  materials,  so  as  to  be  easily  kept  im 
repair,  and  to  diminish,  to  the  utmost,  risk  from  fira 

The  most  cursory  examination  of  existing  homesteads 
will  suffice  to  show  that  in  their  construction  these  obvious 
oonditions  hare  been  sadly  neglected.  For  one  farm 
really  well  equipped  in  this  respect,  hundreds  are  to  be 
met  with  in  all  parts  of  the  kingdom,  and  more  espedaUy 
in  England,  most  wretchedly  deficient  Wherever  this  is 
the  case,  it  is  impossible  that  the  fanner,  however  skilful 
or  industrious,  can  make  the  most  of  his  materials,  or 
compete  on  equal  terms  with  his  better  furnished  neigh- 
bours. As  the  agricultural  community  becomes  more 
generally  alive  to  the  importance  of  economising  labour 
by  a  judicious  arrangement  of  buildings,  and  of  reducing 
the  cost  of  the  production  of  beef  (and  adding  to  the 
amount  and  fertilising  power  of  the  home-made  manure)  by 
the  manner  in  which  the  live  stock  is  housed,  we  may 
hope  that  improvement  in  this  department  will  make  rapid 
progress.  Tenants  will  refuse  to  embark  their  capital,  and 
waste  their  skill  and  labour,  on  farms  unprovided  with 
suitable  apparatus  for  cultivating  them  to  the  best  advan- 
tage. Landlords  and  their  agents  will  by-and-by  find 
that  until  this  is  done,  they  must  put  up  with  an  inferior 
tenantry,  an  antiquated  husbandly,  and  with  lower  and 
worse-paid  rents. 

Section  2.^Plan8. 

In  erecting  new  homesteads,  or  in  making  considerable 
additions  to  or  alterations  upon  existing  ones,  it  is  of 
much  importance  to  call  in  the  aid  of  an  architect  of  ascei^ 
tained  experience  in  this  department  of  his  art,  and  then 
to  have  the  work  performed  by  contracts  founded  upon  the 
plans  and  specifications  which  he  has  furnished.  A 
reasonable  sum  thus  expended  will  be  amply  returned  in 
the  cost,  trouble,  and  disappointment,  whi^  it  usually 
sayes  toboth  landlord  and  tenant  It  isto  be  hoped  that 
in  future  a  greater  number  of  thoroughly  qualified  architects 
will  devote  themselves  to  this  department  of  their  profession, 
and  that  they  will  meet  with  adequate  encouragement  It 
is  not,  therefore,  with  the  view  of  superseding  their 
services,  but  simply  to  illustrate  our  references  to  ATiafing 
practices,  that  wo  subjoin  a  plan  of  farm-buildings. 

While  protesting  against  the  uUer  rudeness  and  inade- 
quacy of  the  great  majority  of  homesteads,  we  must  also 
deprecate  the  hurtful  expenditure  sometimes  lavished  in 
erecting  buildings  of  an  extent  and  style  altogether 
disproportionate  to  the  sice  of  the  farm,  and  out  of  keep- 
ing with  its  homely  purposes.  When  royalty  or  nobility, 
with  equal  benefit  to  themselves  and  their  country,  make 
agriculture  their  recreation,  it  is  altogether  befitting  that 
in  such  cases  the  farm-yard  should  be  of  such  a  style  as  to 
adorn  the  park  in  which  it  is  situated.  And  even  those 
intended  for  plain  everyday  fanning  need  not  benn- 
nfiitly;  for   uglinesi   is   sometimee   mot^  costly  than 


elegance.  Let  utility,  economy,  and  comfort,  first  be 
secured,  and,  along  with  these,  as  much  as  possible  of 
that  pleasing  effect  which  arises  from  just  proportions, 
harmonious  arrangement,  and  manifest  adaptation  to  the 
use  the  buildings  are  designed  for. 

Section  Z.-^PrincipUa  of  Arrangement 

The  bam,  with  its  thrashing-machinery,  and  other 
appurtenances,  naturally  forms  the  nucleus  of  tho  home- 
stead, and  regulates  the  distribution  of  the  other  buildings^ 
The  command  of  water-power  will  often  determine  the 
exact  site  of  the  bam,  and  indeed  of  the  whole  buildings. 
The  cheapness  and  safety  of  this  motive-pNOwer  render  it 
well  worth  while  to  make  considerable  sacrifices  to  secure 
it,  when  a  really  sufficient  and  regular  supply  of  it  can  be 
had.  But  the  difficulty  of  securing  this  when  the  adjoining 
lands  are  thoroughly  drained,  and  the  great  efficiency  and 
facility  of  application  of  steam-power,  are  good  reasons 
why  precarious  supplies  of  water-power  should  now  be 
rated  yeiy  differently  than  they  were  when  a  hoise-vrheel 
or  windimll  were  the  only  alternatives.  A  very  usual  and 
suitable  arrangement  is  to  have  the  whole  buildings, 
forming  a  lengthened  parallelogram,  facing  south  or  south- 
east; the  bam  being  placed  in  the  centre  of  the  north 
range,  with  the  engine-house  behind  it,  and  the  straw- 
house  at  right  angles  in  front,  with  doors  on  both  sides  f oi 
the  ready  oonveyance  of  litter  and  fodder  to  the  yards,  &c. 
It  is  always  advantageous  to  have  the  bam  of  sufiicient 
height  to  afford  ample  accommodation  to  the  thrashing  and 
wiimowing  machinery.  When  the  dispoeition  of  the  ground 
admits,  it  is  a  great  convenience  to  have  the  stackyard  on 
a  level  with  the  upper  bam,  so  that  the  unthrashed  con 
may  be  wheeled  into  it  on  barrows,  or  on  a  low-vrheeled 
tmck  drawn  by  a  horse.  Failing  this,  the  sheaves  are 
nsujeJly  pitched  in  at  a  wide  opening  from  a  framed  cait 
The  space  on  which  the  cart  stands  while  this  is  going  on 
is  usually  payed,  that  loose  ears  and  scattered  grain  may 
be  gathiffed  up  without  being  soiled ;  and  it  is  a  further 
improvement  to  have  it  covered  by  some  simple  rool,  to 
protect  the  sheayes  from  sudden  cain. 

It  is  a  good  arrangement  to  have  the  straw-bam  fitted 
up  with  a  loft,  on  the  level  of  the  opening  at  which  the 
straw  is  dischai^  from  the  thrashing-mill,  so  as  to  admit 
of  fodder  being  stored  above  and  Uttor  below.  A  sparred 
trap-door  in  front  of  the  shaker  retains  the  straw  aboye,  er 
lets  it  fall  to  the  ground  as  required.  TMs  upper  floor  of 
the  straw-bam  is  the  most  convenient  place  for  fixing  a 
chaff-cutter  to  be  driven  by  the  thnwhing-power.  The 
granary  should  communicate  with  the  upper  bam,  that  the 
dressed  grain  may  be  raised  to  it  by  machinery. 

A  loft  over  the  engine-room,  communicating  with  the 
upper  bam  and  granary,  forms  a  suitable  place  for  fixing  a 
grinding-mill,  bruising  rollers,  and  cake-breakers,  as  it  affords 
opportunity  for  having  these  machines  easi]^  coimected  with 
the  steam-power.  It  suits  well  to  have  the  house  in  which 
cattle  food  is  cooked  attached  to  and  under  the  same  roof 
as  the  engine-house.  One  coal  store  and  chimney  thus 
serves  for  botL  Over  this  cooking-house,  and  communi- 
cating with  the  grinding-loft,  may  advantageously  be  placed 
a  kiln,  to  be  heated  by  the  waste  steam  from  the  engine. 
An  open  shed  outside  the  bam,  for  the  accommodation  of  a 
circular  saw,  is  also  a  desideratum.  By  the  aid  of  the  latter 
machine  and  a  handy  labourer,  the  timber  required  for  ordi- 
nary repairs  on  the  farm  may  be  cut  out  at  trifling  A^pani*^ 

The  cattie-houaing^  of  whatever  description,  where  there 
are  the  largest  and  most  frequent  demands  for  straw,  is 
placed  nearest  to  the.  straw-house^  and  in  oommunioatioo 
with  the  turnip-stores,  and  the  house  (if  any)  in  which  food 
is  cooked  or  otherwise  prepared.  Woere  cattle  ars  bred, 
the  oow-house  and  oalf-honse  are  kept  together    A  rnoij 
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irorking  court  u  always  %  great  conTenionce,  oiid  it  suits 
well  to  hare  the  stable  q)eaing  to  it,  and  the  cart-shed  and 
tool-house  occupying  another  side.  Costly  machines,  sach 
as  corn-drills  and  reaping  machines,  require  to  be  kept  in  a 
locked  place,  to  preserve  them  from  the  collisions,  and  the 
loss  or  derangement  of  their  minute  parts,  to  which  they 
are  exposed  in  an  open  cartshed. 

An  abundant  supply  of  good  water  ia  a  most  important 
matter.  The  best  sotiroe  is  from  springs,  at  such  an 
elevation  as  to  admit  of  its  being  brought  in  a  pipe,  with 
a  continuous  flow.  Failing  this  a  well  and  pump  is  the 
osual  alternative,  although  it  is  sometimes  necessary  to 
collect  the  rain-water  from  the  roofs,  and  presr  ye  it  in  a 
capacious  and  carefully-made  tank.  In  ever/  case  it  is 
desirable  to  have  a  regulating  cistern,  from  which  it  is 
distributed  by  pipe  to  every  part  of  the  homestead  where 
it  is  required.  It  is,  in  every  case,  of  importance  to  have 
the  eaves  of  the  whole  buildings  spouted,  and  the  rain- 
vsiter  carried  where  it  can  do  no  mischief.  Where  fattening 
cattle  are  kept  in  open  yards  with  sheds,  by  spouting  the 
eaves,  and  dightly  hoUowing  the  yards  towards  their 
centres,  the  urine  to  a  large  extent  is  absorbed  by  the  litter, 
aad  retained  in  the  manure;  The  effectual  way,  however, 
is  to  have  the  whole  of  the  yards  roofed  over.  The  waste 
of  food  and  litter,  and  the  damage  sustained  alike  by  cattle 
and  manure, 'from  the  excessive  rainfall  of  winter  1872-3, 
bas  probably  done  more  than  any  amount  of  argument 
could  do  to  convince  farmers  of  this.  If  stall  feeding  is 
practised,  a  pit  is  required,  into  which  the  solid  dung  is 
wheeled  and  the  liquid  conveyed  by  drains.  Liquid  manure 
tanks  are  at  present  in  universal  repute,  but  we  shall 
endeavour  to  show,  when  treating  of  manures,  that  they  are 
not  such  an  indispensable  appendage  to  a  fiirm-yard  as  is 
generally  asserted.  In  Scotland  it  ia  customary  to  carry 
the  dung  from  the  byres  into  a  yard  in  which  young  cattle 
are  kept,  where  it  is  daily  spread  about  and  subjected  to 
further  treading,  along  with  such  quantities  of  fresh  litter 
!  as  are  deemed  necessary.  That  from  the  stables  is  carried 
into  the  adjoining  feeding-yard,  and  it  is  usually  remarked 
that  the  cattle  occupying  it  make  more  rapid  progress 
than  thoir  neighbours. 

An  important  part  of  the  buildings  of  a  farm  are  the 
cottages  for  its  labourers.  It  is  in  idl  cases  expedient  to 
have  the  people  required  for  the  ordinary  working  of  a  farm 
resident  upon  it;  and  it  is  always  much  better  to  have 
families,  each  in  its  own  cottage,  than  a  number  of  young 
people  boarded  in  the  farm-lutchen,  or  with  the  farm- 
overseer.  These  cottages  are  usually  a  little  removed  from 
the  other  farm-buildings,  and  it  is,  on  various  accounts, 
better  to  have  them  so.  There  is,  however,  an  advantage 
in  having  the  cottages  of  the  fan|i-Bteward  and  cattleman 
either  within  the  courtyard,  or  close  to  its  entrance,  that 
these  responsible  functionaries  may  at  all  times  be  near 
their  charge,  and  especially  that  they  may  be  at  hand 
when  any  of  the  live  stock  require  night  attendanca  As 
there  are  manifold  advantages  in  having  but  one  main 
entrance  to  the  homestead,  and  that  closed  by  a  gate  which 
can  be  locked  at  night,  it  will  be  obviously  necessary 
to  have  the  keeper  of  the  key  dose  at  hand  to  open  the 
gate  by  night  if  required.  Much  more  attention  than 
formerly  is  now  paid  to  the  construction  of  cottages.  The 
apartments  are  better  floored,  higher  in  the  roof,  and  so 
arranged  as  to  secure  comfort  and  decency.  Besides  a 
small  garden,  ^/ch  cottage  is  usually  provided  with  a  pig- 
sty and  ash-pit^  and  in  some  cases  with  a  coal-plaoe  and 
privy  besides. 

The  position  and  style  of  the  farmer's  dwelling  also 
claims  a  remark  hera  The  approved  mode  used  to  be,  to 
place  ft  either  directly  in  front  or  rear  of  the  farm-yard,  on 
the  ground  that  the  fanner  would  thus  have  his  prenuses 


and  cattle  under  his  eye  even  when  in  his  parlour  or  bed- 
room. As  has  been  well  remarked,  "  The  advantages  of 
this  parlour-farming  are  not  very  apparent,  the  attendant 
evils  glaringly  sa  If  the  condition  of  ready  conmiunication 
be  obtained,  the  farm-house  should  be  pUiced  whe/e  the 
amenities  of  a  country  residence  can  be  best  enjoyed.  "^  On 
all  hands  we  now  hear  it  urged,  that  it  is  only  by  men 
possessed  of  capital  and  inteUigence  that  the  Irasincss  of 
farming  can  be  rendered  remunerative.  Those  who  desire 
to  have  such  men  for  tenants  will  be  more  likely  to  succeed 
by  p^roviding  a  commodious  and  comfortable  farmery, 
pleasantly  placed  among  trees  and  shrubs,  than  by  aettinf 
it  down  in  the  precincts  of  the  dung-heap^ 

CHAPTER  V. 

FENCES. 

Section  l.^BeneJU  of  Fences, 
The  fences  by  which  farms  are  generally  enclosed  and 
subdivided  form  another  part  of  what  may  be  termed  their 
fixtures,  and  may  therefore  be  suitably  noticed  here.  When 
lands  are  let  to  a  tenant,  the  buildings  and  fences  are 
usually  put  into  sufficient  repair,  and  he  is  taken  bound  to 
keep  and  leave  them  so  at  the  issue  of  his  occupancy. 
Although  there  are  some  persons  who  advocate  the  total 
removal  of  subdivision  fences,  it  is  admitted  on  all  hands 
that  the  farm  as  a  whole,  and  the  sides  of  public  thorough- 
fares which  may  intersect  it,  should  be  guarded  by  suffidept 
fences  of  some  kind.  The  general  belief  has  hitherto  been, 
that  there  is  a  farther  advantage  in  having  the  land 
subdivided  by  permanent  fences  into  endosures-of  moderate 
size.  The  use  of  such  partition  fences  is  not  only  to  confine 
the  live  stock  to  particular  fidds,  or  restrain  them  from 
trespassing  on  the  other  crops,  but  to  afford  shelter  from 
cutting  winds.  It  is  now  frequently  urged,  that  the  heavier 
cattle  should  never  be  turned  to  pasture  at  all,  biit  kept  on 
roots  and  green  forage  the  whole  year  round,  and  that  slieep 
can  be  managed  satisfactorily  by  means  of  movable  hurdles. 
It  is  highly  probable  that  the  practice  of  soiling  will 
become  more 'general,  as  it  undoubtedly  deserves  to  da 
Still,  this  does  not  necessarily  call  for  the  total  removal  of 
subdivision  fences,  which  we  cannot  but  regard  as  an 
imprudent  proceeding.  It  is  probable  that  those  who  have 
adopted  it  have  done. so  very  much  owing  }o  the  prevalence 
of  tlie  opposite  extrema  There  are  large  portions  of  the 
finest  land  in  England  so  encumbered  with  hedges  and 
hedgerow  trees,  as  to  be  utterly  incapable  of  profitable 
cultivation.  In  many  cases  the  fields  are  so  small  and  the 
trees  so  kige  that  their  roots  actually  meet  from  the 
opposite  sides,  and  pervade  the  entire  surface  soil  of  the 
area  endosed  by  theuL  When  numure  is  applied  to  such 
fidds,  it  is  monopolised  by  these  freebooters  from  the  hedges, 
and  tiie  crops  uf  grain  or  hay,  such  as  they  are,  are  so 
screened  from  the  sun  and  wind  that  there  is  great  risk  of 
their  being  spoiled  in  the  harvesting.  If  drains  are  made 
in  such  fidds,  they  are  speedily  filled  up  by  the  rootlets, 
and  thus  rendered  usdess.  It  has  been  computed  that  not 
less  than  one  and  a  quarter  million  acres  are  occupied  by 
hedgerows  in  England  and  Wales,  and  that  if  the  land 
overshaded  and  plundered  by  roots  be  indudod,  the  amount 
is  three  millionsL  In  Devonshire  one-fourth  of  the  en- 
closures in  many  parishes  are  under  tuio  acres ;  more  than 
one-third  under  three  acres ;  and  nearly  two-thirds  under 
four  aa-es.  Two  millions,  at  least,  of  tiiese  acres  might  be 
redeemed,  and  what  a  p^^rgin  is  here  available  for  increased 
production!  The  land  thus  wasted  would  probably  yidd 
a  sum  equal  to  county  and  poor  rates,  and  perhaps  znalt-tax 

1  For  Airther  ioformatioa  on  Fann  Boildiagi,  see  also  Morto»*» 
0^ekpetd4n  ^  AgHcitUur$,  ntitHi^  <*VanD  BnikUngs,"  sod  nu  Bool 
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loo.^  In  such  circomstances,  it  u  no  wonder  that  sealouB 
agiicultural  improvers  should  look  upon  hedgerows  much 
as  American  settlers  do  upon  their  forests,  and,  like  them, 
be  sometimes  indiscriminate  in  their  clearings.  We  belieye 
that  there  is  an  advantage  in  having  land,  whether  for 
pasture  or  tillage,  subdivided  into  parallel-sided  fields  of 
f rum  ten  to  forty  acres  each,  according  to  the  sice  of  the 
farm,  by  means  of  permanent  fences  of  a  kind  adapted  to 
the  lociJity. 

Section  2. — Varieties  o/Fencet, 

When  the  soil  and  climate  are  favourable  to  the  growth 
of  the  common  white  thom^  hedges  formed  of  it  combine 
efficiency,  economy,  and  ornament,  in  a  greater  degree  than 
any  other  fence.  But  to  have  a  really  efficient  thorn 
hedge,  much  attention  must  be  paid  to  its  planting,  rearing, 
and  after  management  In  proceeding  to  run  a  new  line 
uf  thorn  hedge,  care  must  be  taken  that  the  soil  is  dean 
aud  in  good  heart,  and  that  the  subsoil  is  porous  and  dry. 
When  these  conditions  do  not  obtain^  they  must  be  secured 
by  fallowing,  manuring,  draining,  and  trenching.  The 
j'OTmg  quicks  should  be  stout  and  well  rooted ;  not  taken 
indiscriminately  as  they  stand  in  the  nurserymen's  beds, 
but  of  uniform  stoutness.  Such  selected  plants  are  always 
to  be  had  for  a  small  additional  price,  which  will  be  found 
to  be  well  repaid  in  the  superior  progress  of  such  plants, 
when  contrasted  with  that  of  others  taken  as  they  chance 
to  come  to  hand.  The  embryo  fence  must  be  kept  free 
of  weeds,  and  secured  from  the  encroachments,  of  cattle  by 
a  line  of  rails  on  both  sides.  Some  persons  advise  that  the 
young  hedge  should  from  the  first  be  trimmed  into  line  by 
using  the  pruning-hook  after  each  year's  growth.  It  is 
certfunly  better  not  to  touch  it  with  the  knife,  or,  at  least, 
only  to  restrain  an  occasional  shoot  that  unduly  overtops 
its  neighbours,  until  the  centre  stems  are  at  least  a  couple 
of  inches  in  diameter.  If  the  plants  are  then  headed  over 
fence-high,  and  the  lateral  shoots  pruned  to  a  straight  line, 
a  close  fence  with  a  substantial  backbone  in  it  is  secured; 
whereas  by  pruning  annually  from  the  first,  a  fence  is 
obtained  that  pleases  the  eye,  but  which,  consisting  only  of 
a  mass  of  spray,  presents  no  effectual  barrier  to  cattle. 
AVhen  a  thorn  hedge  has  reached  the  stage  just  referred  to, 
the  protecting  rails  may  be  removed,  and  the  hedge  kept  in 
ia  neat  and  efficient  state  by  annual  pruning.  On  good, 
deep  soil,  thorns  will  stand  this  constant  removal  of  the 
annual  growth  of  spray  for  many  years  without  injuiy, 
especially  if  the  pruning  is  delayed  until  the  leaf  has  fallen. 
In  loss  favourable  circumstances,  it  is  found  necessary  from 
time  to  time  to  withhold  the  priining-knif e  for  a  few  years 
together.  When  the  hedge  has  been  reinvigorated  by  such 
periods  of  unrestraint  growth,  it  can  again  be  cut  back  to 
the  centre  stems,  and  subjected  anew  to  a  course  of  annual 
pruning.  To  insure  a  dose  fence,  the  bottom  of  the  hedge 
must  at  all  times  be  kept  dear  of  tall  weeds.  The 
constant  use  of  the  weeding-iron  is,  however,  objectionable  3 
for,  besides  being  expensive,  it  injures  the  bark  of  the  thorns 
and  thereby  impairs  their  health.  It  is  quite  suffident  to 
out  the  weeds  dose  to  the  surface  twice  a  year  by  means 
of  a  reaping-hook  or  short  scythe. 

In  arable  lands,  by  this  plan  of  keeping  hedges  about 
four  feet  high,  and  cutting  down  the  weeds  as  required, 
an  effident  and  ornamental  fence  is  maintained  at  com- 
fian^tivdy  small  cost,  and  with  little  injury  to  the  ad- 
joining crops  from  shading,  or  the  harbouring  of  weeds 
and  vermin. 

Although  the  white  thorn  forma  a  better  hedge  than  any 
shrub  yet  tried  for  the  purpose  in  this  country,  there  are 
many  upland  situations  where  the  beech  and  hornbeam  grow 
more  fredy,  and  are  to  be  preferred  either  alone  or  in 
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mixture  with  it.  These  plants,  and  also  orab  or  sloe^  sxe 
sometimes  useful  in  filling  a  gap  occasioned  by  the  reiDOTal 
of  a  hedgerow  tree  or  the  death  of  a  portion  of  thorn  hedga 

In  exposed  situations,  where  thorns  do  not  thrire, 
dryetone  wUU  are  the  most  usual  substituta  Whea 
carefully  oonstmcted,  of  stones  suitable  for  the  purpoie, 
they  last  a  long  time,  and  form  an  excellent  fenoa  Their 
durability  is  much  enhanced  by  having  the  oope^tones  set 
in  lime-mortar.  A  layer  along  the  centre  of  ^  wall,  and 
an  external  pointing,  of  lime-mortar  will  also  repay  the 
additional  first  cost  thus  incurred.  A  wall  of  this  kind 
four  feet  high,  exdusive  of  the  cope,  while  quite  suffident 
to  restrain  cattle  and  the  heavier  kinds  of  sheep,  is  no 
barrier  to  the  mountain  breeds,  which  can  easily  dear  a 
six-foot  walL 

A  simple  and  very  effective  fence  has,  however,  come 
much  into  use  of  late  years.  It  is  composed  of  iron  wire 
(No.  8  bdng  the  size  most  commonly  used),  which  is 
attached  by  small  staples  to  common  stakes,  such  as  are 
used  for  wooden  railings,  driven  firmly  into  the  ground 
about  five  feet  apart  The  wire  is  drawn  out  of  the  coil, 
and  the  ends  of  the  various  lengths  or  threade  are  neatlj 
joined  by  first  heating  them,  and  then  twisting  the  one  into 
the  other,  until  the  quantity  required  for  the  stretch  of  fence 
is  run  out  It  is  then  attached  to  eveiy  third  or  fonrih 
stake  by  a  staple,  Which  must  not  be  driven  home;  Hie 
other  lines  of  wire  are  then  treated  in  the  same  manner, 
each  being  attached  to  the  stakes  at  such  width  apart  aa 
has  been  determined  upon,  and  marked  upon  the  stakes. 
A  ready  way  of  doing  this  ia  by  stretching  along  the  stakes 
a  common  gardener's  line  which  has  been  previoudy  nibbed 
with  chalk,  or  a  charred  stick,  and  striking  it  against  the 
stakes  at  the  required  hdghts,  in  the  way  that  sawyers  mark 
a  plank.  When  the  requisite  number  of  wires  has  thus  been 
loosely  attached,  they  are  pulled  as  tight  as  posdble  by  the 
hands  of  the  workmen,  after  which  a  screw  or  lever  is  applied 
to  each  in  turn  until  it  is  made  perfectiy  tight  Aa  the 
effidency  of  this  kind  of  fence  is  wholly  dependent  on  perfect 
tightness  being  obtained,  a  stout  straining-post  must  be  fixed 
securdy  in  the  ground  at  the  end  of  each  line  of  fence 
Thia  serves  the  double  puipose  of  furnishing  a  fulcrum  for 
the  stretching  instrument^  and  a  secure  attachment  for  the 
ends  of  the  wires.  When  the  straining  is  accomplished, 
each  wire  is  stapled  to  eadi  stake;  .  The  gates  are  usually 
hung  upon  theee  straining-posta.  Although  wooden  strain- 
ing-posts are  commonly  used,  some  persons  prefer  iron  ones, 
fixed  into  large  blocks  of  stone;  Five  wires  thus  stretched, 
at  an  average  width  of  six  inches,  form  an  effectual  fence 
for  the  wildest  sheep.  They  could,  indeed,  easily  dear  it  so 
far  as  height  is  concerned,  but  they  are  afraid  to  leap  at 
an  object  which  they  cannot  see  until  they  are  dose  upon  it 
They  may  be  seen  at  fiiat  walking  along  the  line  anzionaly 
looking  for  an  opening,  and  if  one  more  bold  than  the  othen 
makes  a  run  at  it,  he  ia  sure  to  catch  such  a  fall  aseffectosllj 
deters  him  from  repeating  the  attempt  With  these  chttp 
and  portable  matends,  which  any  labourer  of  ordioaiy  i^ 
telligence  can  easiiy  put  together,  a  fence  admirably  adi^ted 
for  endosing  or  subdividing  mountain  pastures  is  now  qute 
attainable  by  every  sheep-farmer,  and  will  well  repay  its  cost 
It  ia  equally  available  for  protecting  young  thorn  hedges, 
and  generally  for  all  purposes  for  which  wooden  railing  m 
used.  As  a  fence  for  cattie  or  horses,  it  is  advisable  to  add 
asingle  rail  of  wood  nailed  ;{a<  along  thetopof  the  stikea, 
which  must  be  sawn  off  evenly  for  thia  purposst  Ascom- 
pared  with  wooden  railing,  wire  ia  much  cheaper  and  mors 
durable,  and  more  easily  kept  in  repair.  It  is  cheaper  slso 
than  stone  walls,  available  in  many  dtoatUHia  where  ta^ 
are  not,  and  a  more  certain  barriertoagileahaep;  bnlitv 
lees  durable,  and  affords  no  shdtar. 

The  latter  defeat  can  in  some  dtoatioiia  be  tmomm  0* 
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/using  a  low  moitnd  d  turf,  miming  the  wire-fenoe  along 
the  top  of  thllB  moond,  and  sowing  on  it  the  seeda  of  the 
common  whin. 

We  have  already, noticed  that  the  fences  of  a  fann  are 
osoally  erected  by  the  landlord  and  kept  in  repair  1>y  the 
tenant  The  latter  ia  at  least  ncnally  token  boond  in  his 
lease  to  keep  and  leaye  them  in  good  order;  but  as.  this 
obligation  is  often  very  indifferenUy  perf ormeid,  and  much 
danmge  and  vexation  occasioned  in  oonsequenoey  it  is  always 
expedient  that  a  person  should  be  appointed  by  the  landlord 
to  attend  to  the  fences,  and  the  half  of  his  wages  charged 
against  the  tenant  By  such  a  course,  dilapidation  and  dis- 
putes are  effectually  guarded  against,  and  the  eyesore  of 
defective,  ill-kept  fences  ia  wholly  removed. 

CHAPTER  VI 

UACHnnsa  akd  dcplements  of  hubbandbt. 

Section  1. — Hecent  ImprovemerUi. 

That  the  cultivation  of  the  soil  may  be  carried  on  to  the 
best  advantage,  it  is  necessary  that  the  farmer  be  provided 
with  a  sufficient  stock  of  machines  and  implements  of 
the  best  construction.  Very  great  improvement  has 
of  late  years  taken  place  in  this  department  of 
mechanics.  The  great  agricultural  societies  of  the 
kingdom  have  devoted  much  of  their  attention  to  it ; 
and  under' their  auspices,  and  stimulated  by  their 
premiums,  exhibitions,  and  competitive  trials,  manu- 
facturers of  akill  and  capital  have  embarked .  largely 
in  the  business.  In  many  instances  the  quality  of 
the  article  has  been  improved  and  its  cost  reduced. 
There  has  hitherto  been  a  tendency  to  produce  imple- 
ments needlessly  cumbrous  and  elaborate,  and  to  in- 
troduce variations  in  form  which  are  not  improvements. 
The  inventors  of  several  valuable  implements,  the  exclusive 
manufacture  of  which  they  have  secured  to  themselves  by 
patent,  appear  to  have  retsurded  their  sale,  and  marred  their 
own  profits  by  the  exorbitant  prices  which  they  have  put 
upon  them.  Some,  however,  have  become  alive  to  the  advan- 
ti^es  of  looking  rather  to  large  sales  with  a  moderate  profit 
on  eadi  article,  and  of  lowering  prices  to  secure  this.  A 
most  salutary  practice  has  now  become  common  of  inventors 
of  implements  of  ascertained  usefulness  granting  licence  to 
other  parties  to  use  their  patent-right  on  reasonable  terms, 
and  thus  removing  the  vemptation  to  evade  it  by  introducing 
some  alteration  which  is  trumpeted  as  an  improvement, 
although  really  the  reverse. 

The  extended  use  of  iron  and  steel  in  the  construction 
}f  agricultural  implements  is  materially  adding  to  their 
durability,  and  generally  to  their  efficiency,  and  is  thus  a 
source  of  considerable-  saving.  While  great  improvement 
has  taken  place  in  this  deportment,  it  too  commonly  happens 
that  the  village  mechanics,  by  whom  a  large  portion  of  this 
class  of  implements  is  made  and  repaired,  are  exceedingly 
onskilled,  and  lamentably  ignorant  of  the  principles  of  their 
art  They  usually  furnish  good  mateHals  and  substantial 
workmanship,  but  by  their  unconaciouB  violation  of  mecha- 
nical laws,  enormous  waste  of  motive  power  is  continually 
incurred,  and  poor  results  are  attained.  This  can  probably 
be  remedied  only  by  the  construction  of  the  more  costly  and 
complex  machines  being  carried  on  in  extensive  factories, 
where,  under  the  combined  operation  of  scientific  superin- 
tendence, ample  capital,  and  skilled  labour,  aided  by  steam- 
power,  the  work  can  be  so  performed  as  to  combine  the 
maximTim  of  excellence  with  the  minimnTn  of  cost 

SedioH  Z^riought. 
We  begin  our  brief  notice  of  the  implements  of  the  fann 
with  those  used  for  the  till|ige  of  the  soil     Of  these  the 
Mst  place  is  unquestionably  due  to  the  plough.     A  history 
ti  this  implements  tracing  its  cradual  progress  from  the  I 


ancient  jSorets  to  its  most  impidVed  form  at  tfie  present  day, 
is  necessarily  a  history  of  agriculture.  So  mndi  is  this  the 
case,  that  a  tolerably  correct  estimateof  the  progress  of  the 
art  in  any  countiy,  whether  in  ancient  or  modem  times, 
may  be  formed  by  ascertaining  the  stmctnre  of  the  ^o^j^ 
Much  attention  has  been  paid  to  its  construction  in  Britain 
for  the  last  hundred  years,  and  never  more  than  at  the  present 
day.  After  all  that  has  been  done,  it  is  still,  however,  an 
unsettled  point  which  is  the  best  plough  for  different  soils 
and  kinds  of  work ;  and  accordingly,  many  varying  forms 
of  it  are  in  use  in  those  parts  of  the  kingdom  which  have 
the  repatation  of  being  most  skilfully  cultivated.  Everainoe 
the  introduction  of  Small's  improved  twing-plaugh,  the 
universal  belief  in  Scotland,  and  to  a  considerable  extent  in 
England,  has  been  that  this  is  the  best  form  of  the  imple- 
ment Wheel-ploughs  have  accordingly  been  spoken  of  by 
Scottish  agriculturists  in  the  most  depreciatory  terms,  and 
yet  it  turns  out  that  this  has  been  nothing  better  than  au 
unfounded  prejudice ;  for  when  subjected  to  careful  com- 
parative trial,  as  has  been  frequently  done  of  late,  tha 
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balance  of  excellence  is  undoubtedly  in  favour  of  the 
plough  with  wheeK  Its  advantages  are,  that  it  is  easierof 
draught ;  that  the  quality  of  ita  work  ia  better  and  greatly 
more  uniform  than  can  be  produced  by  a  swing  plough ; 
that  in  land  rendered  hard  by  drought,  or  other  causes,  it 
will  enter  and  turn  over  even  furrows  where  its  rival  either 
cannot  work  at  all,  or  at  best  with  great  irregularity  and 
severe  exertion  to  the'  ploughman;  and,  lastly,  that  its 
efficiency  is  independent  of  still  in  the  ploughman.  This 
last  quality  has  indeed  been  usually  urged  as  an  objection 
to  wheel-ploughs,  as  their  tendency  is  said  to  be  to  produce 
an  inferior  class  of  workmen.  Those  who  know  the  diffi- 
culty of  getting  a  field  ploughed  uniformly,  and  especially  uf 
getting  the  depth  of  furrow  specified  by  the  master  adhered 
to  over  a  field,  and  by  all  the  ploughmen,  can  best  appreciate 
the  value  of  an  implement  that,  w*hen  once  properly  adjusted, 
will  cut  every  furrow  of  an  equal  width  and  depth,  and  lay 
them  all  over  at  exactly  the  same  angla  The  diversity  in 
the  quality  of  the  wprk  at  those  ploughing  competitions,  to 
whidL  only  the  picked  men  of  a  neighbourho^  are  sent, 
and  where  each  may  be  supposed  to  do  his  very  best,  shows 
conclusively  how  much  greater  it  must  be  on  individual 
farms,  even  under  the  most  vigilant  superintendenca  In 
every  other  art  the  effect  of  improved  machinery  is  to 
supersede  manual  dexterity;  and  it  does  seem  absurd  to 
count  that  an  objection  in  agriculture  which  is  an  advantaga 
in  everything  elsei  There  is  more  force  in  the  objection 
that  wheel-ploughs  are  inferior  to  swing  ones  in  ploughing 
cloddy  ground,  or  in  crossing  steep  ridges,  and  that  they 
cannot  be  used  for  forming  dnus  for  turnip  or  other  crops. 
This  objection  vanishes  when  it  is  known  that  in  the  moat 
improved  wheel-ploughs,  the  wheela  can  be  laid  aside  at 
pleasure,  and  that  they  can  then  be  used  in  all  respects  as 
swing-plougha.  A  mould-board,  somewhat  higher  and 
wider  behind  than  that  best  adapted  for  ordiuaiy  work,  is 
required  for  forming  tnmipHlriUa.  This,  however,  is  easDy 
muiaged  hy  having  two  distinct  mould-boards  for  each 
plough^  or,  better  Bm,  by  using  only  the  double  mould  huard 
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nr  baDdng  plough  for  drilling.  An  important  feature  In 
the  Bngliah  ploughs  is,  that  they  are  fitted  with  cast-iron 
iharea,  which,  being  case-hardened  on  their  under  surface, 
wear  unequally,  and  so  presenre  a  sharp  edge.  The  necessity 
for  daily  recourse  to  the  smithy  is  thus  removed,  and  along 
with  it  that  irregularity  in  the  quality  of  the  work  and 
draught  of  the  plough,  which  so  often  arises  from  witting 
or  unwitting  alterations  being  made  in  the  «d  of  the 
share  in  the  course  of  its  unceasing  journeys  thither.  These 
cast-iron  shares  are  slightly  more  brittle  than  those  made 
of  malleable  iron  with  steel  points ;  but  it  is  of  importance 
in  determining  their  comparatiTO  merits  to  bear  in  mind 
that  the  prime  cost  of  the  former — lOd.  to  la  each — ^is  so 
small  as  to  render  them  at  the  year's  end  the  least  expensive 
of  the  two.  When  it  h  desired  to  turn  a  veiy  deep  furrow, 
a  plough  IB  used  differing  from  the  oonmion  one  only  in 
bong  somewhat  larger  and  stronger  in  all  its  parts,  with 
four  horses  to  draw  it 

Ploughs  which  break  and  stir  the  subsoil,  without  bringing 
it  to  the  surface,  by  following  in  the  wake  of  the  common 
plough,  are  now  much  used.  The  first  of  the  kind — ^the 
invention  of  the  late  Mr  Smith  of  Deanston — ^lb  a  ponderous 
implement,  requiring  at  least  four  good  horses  to  draw  ii 
II  is  well  adapted  for  displacing  and  aiding  in  the  removal 
of  earth-fast  stones.  The  inventor  has  happily  described 
its  operation  by  terming  it  a  "  horse  pick."  Read's  subsoil- 
plough  is  a  much  lighter  implement,  which  can  usually  be 
drawn  by  two  horses.  Since  the  introduction  of  thorough 
draining,  it  is  found  beneficial  to  loosen  the  soil  to  a  much 
greater  depth  than  was  formerly  practicable,  and  this  dass 
of  implements  ia  well  fitted  for  the  work.  It  ia  always  ad- 
visable to  use  this  implement,  and  to  mark  and  dig  out  the 
huge  stones  encountered  by  it,  before  introducing  steam 
cultivation. 

Broadshare  or  paring-ploughs  are  much  used  in  various 
parts  of  England  in  the  autumn  cleaning  of  stubble.  A 
broad-cutting  edge  ia  made  to  penetrate  the  soil  to  the  depth 
of  three  or  four  inches,  so  as  to  cut  up  the  root-weeds  which 
at  that  season  lie  for  the  most  part  near  the  surface. 
These,  as  well  as  the  stubble,  being  thus  detached  from  the 
firm  soil,  are  removed  by  harrowing  and  raking ;  after  which 
the  land  is  worked  by  the  common  plough.  An  implement 
of  this  kind  is  frequently  used  in  carrying  out  the  operation 
of  paring  and  burning.  Bentall's  Broadshare  has  the 
reputation  of  being  the  best  of  its  class ;  but  we  can  con- 
fidently recommend  the  common  plough,  stripped  of  iu 
mould-board  and  fitted  with  a  share  twelve  inches  broad, 
as  not  only  the  cheapest,  but  decidedly  the  most  efficient 
scarifier  that  has  yet  been  used. 

An  ingenious  Aberdeenshire  mechanic,  Mr  Pirie  of 
Kinmundy,  has  recently  invented  a  double-furrow  plough, 
on  an  entirely  new  principle,  which  has  met  with  general 
approval,  and  has  already  been  adopted  by  all  the  great 
plough  makers.  By  canTing  the  plough  on  three  wheels, 
one  on  the  land  and  two  bevelled  ones  in  the  angle  of  the 
furrow,  ^Ir  Pirie  dispenses  with  both  soles  and  side  plates, 
and  thereby  lessens  the  friction,  and  avoids  that  hurtful 
glazing  and  hardening  of  the  bottom  of  the  furrow  which 
attends  the  use  of  other  ploughs.  So* much  is  the 
draught  lessened  by  this  improvement,  that  three  horses 
and  one  man  with  this  double-plough  can  perform  as 
much  work  in  a  day  as  four  horses  and  two  men  with 
two  ordinary  ploughs.  For  a  seed-furrow  or  level  field 
of  free  soil,  ttpo  horses  are  quite  able  to  work  the  double- 
plough. 

Various  implements  of  the  plough  type,  so  modified  as 
to  adapt  them  for  particular  processes,  have  from  time  to 
time  been  offered  to  public  notice,  but  have  failed  to  meet 
with  general  favour.  We  limit  our  notice  to  those  of 
ascertained  utility,  and  refer  the  reader  who  desires  fuller 


information  to  Rantomie  ImpUmttiJU  of  Affriadimre^  and 
the  more  recent  work  by  Messrs  Stephens  and  Scott 
Bum,  where  he  will  find  descriptions  of  the  most  intereiv 
ing  of  them. 

Section  3. — Orubhert,  ise. 

Next  in  importanoe  to  the  plough  is  the  dass  of  imple- 
ments variously  called  grubbers,  cultivators,  drags,  or  scari- 
fiers. To  prepare  the  soil  for  the  crops  of  the  husbandman, 
it  is  necessary  to  pulverise  it  to  a  sufficient  depth,  and  to 
rid  it  of  weeds,  llie  appropriate  function  of  the  plough  is 
to  penetrate,  break  up,  and  reverse  the  firm  surface  of  the 
field.  This,  however,  is  only  the  first  step  in  the  process, 
and  does  but  prepare  for  the  more  thorough  disintegraticD 
which  has  usuaUy  been  accomplished  by  harrowing,  rolling, 
and  repeated  ploughings.  Now,  however  excellent  in  its 
own  place,  the  plough  is  a  cumbrous  and  tedious  pul- 
veriser, besides  needlessly  exposing  a  fresh  surface  at  each 
operation,  and  cutting  the  weeds  into  minute  portions, 
which  renders  their  removal  more  difficult  Tliese  defects 
were  long  felt,  and  suggested  the  desirableness  of  harin^j 
some  implement  of  intermediate  character  betwixt  the 
plough  and  harrow,  which  should  stir  the  soil  deeply  and 
expeditiously  without  reversing  it,  and  bring  the  weeds 
unbroken  to  the  surface.  The  whole  tribe  of  grubbers, 
&a,  has  arisen  to  meet  this  demand,  and  we  s^U  now 
consider  the  comparative  merits  of  the  more  prominent  of 
the  group.  The  first  notice  is  due  to  Finlayson's  harrow, 
whic£,  as  improved  by  Scoular,  was,  until  recently,  the 
best  implement  of  its  kind.  Its  faults — and  they  attach 
equally  to  Kirkwood's  and  Wilkie's — are,  that  it  is  scTert 
work  for  two  horses,  is  liable  to  choke  in  turfy  or  foul 
ground,  and  that  it  consolidates  the  bottom  of  the  furrow, 
while  producing  a  fine  tilth  on  the  surface.  Finlayson's 
grubber,  in  its  improved  form,  weighs  about  five  cwt, 
and  costs  as  many  pomids. 

Another  useful  implement  of  this  class  which  enjojs  s 
hirge  reputation  in  England  is  Biddle's  scarifier.    It  'm 


BiiUlle'H  Scari&er,  %»  uiaJe  by  Kansome  &  Co. 
mounted  on  four  wheels— two  small  ones  in  front  and  two 
much  larger  behind.  The  frame  and  tines  are  of  ca^t- 
iron,  and  can  be  raised  and  depressed  at  pleafure  by 
means  of  two  levers  which  regulate  the  depth  to  which  tbs 
tines  shall  penetrate.  The  tines  are  prepared  to  reccire 
case-hardened  cast-iron  points  of  different  widths,  or  steel 
hoes  of  nine  inches  width,  so  that  the  implement  can  be 
used  for  breaking  up  and  paring  the  surface,  or  for 
grubbing  out  weeds  and  pulverising  the  soil,  as  inay  be 
required.  An  important  feature  in  this  scarifier  is,  that 
it  keeps  its  hold  of  a  hard  surface  much  better  than  a 
plough.  It  weighs  half  a  ton,  is  drawn  by  four  or  six 
horses,  and  costs  about  XI 8. 

»  TU  ImplemtnU  </  AgricuUun,  by  J.  AUra  Rumum.  Usi 
1848.  TKt  Bock  nf  /Virw  ImpUmnUt  mid  Machi»€t,  by  ileniy 
StepUen*  and  B.  Sooit  Bum.  Edio. 
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The  Dude  or  Uley  cultivator  has  many  features  in 
common  with  Biddle's,  and  although  brought  forward  as 
an  improvement  upon  it,  has  not  established  its  title  to  be 
80  regarded.  Tho  great  weight,  high  price,  and  amount 
of  horse-power  required  to  work  them,  are  serious  objec- 
tions to  all  these  implements. 

Of  jnore  recent  notoriety  than  these,  and  contrasting 
with  them  favourably  in  these  respects,  is  on  implement 
invented  by  the  late  Mr  John  Tennant,  at  Shields,  near 
Ayr,  and  now  popularly  known  as  Tcnnant's  grubber.  Its 
constmction,  as  the  annexed  cut  will  show,  is  simple  in  the 
extrcma    Its  weight  is  about  two  cwt.|  its  price  £i,  10&, 


Tensant*!  Grabber,  as  improved  by  T.  Brown,  Edington. 

lud  its  draught  easily  overcome  by  two  horses.  The  depth 
at  which  it  works  is  regulated  by  raising  or  lowering  tho 
shank  which  supports  its  wheels  in  front  Its  tines  can  be 
easily  moved  on  their  supporting  bars,  and  it  may  be 
worked  with  five  or  seven  as  desired.  By  substituting  a 
shorter  hind  bar,  and  setting  tho  tines  more  closely  to- 
gether, it  makes  a  most  efficient  drill-grubbcr.  We  sLill 
have  occasion  to  refer  to  this  implement  froquontly  in 


treating  of  tillage  operations.  The  improvement  which 
Mr  T.  Brown  has  made  on  Tennanfe#gmbbcr  consist»^ 
mainly  in  the  mode  of  attaching  tho  tines  to  the  bars.  This 
attachment,  which  the  cut  explains,  has  the  merit  of  bcin^* 
at  once  very  simple  and  very  effectual  The  tines  when 
thus  fixed  are  as  rigid  as  if  wdded  to  the  bars,  and  yet,  by 
merely  slackening  the  screws  and  driving  out  the  wedges, 
they  can  with  ease  and  rapidity  be  either  ac^usted  at 
varying  widths  apart,  or  detodied  for  repair. 


A,  Tine  ;  B,  Keeper ;  C,  Wedge,  J  Actual  Size. 

Section  A.^Steam-Power  Tillage  ImpUnunts. 

Such  are  tho  most  important  of  those  implcmcnte  Vy 

which  the  tilling  of  the  soil  has  hitherto  been  accomplished, 

and  upon  which  the  farmer  must  continue  to  rely  so  long  as 

ho  xusoa  the  muscular  force  of  animals  as  hid  motive  power 


Fovrlor's  Locomotive  Engine,  with  Clip  Diiim. 


Bat  the  progress  of  invention  has  at  last  made  the  steam- 
engine  prac^cally  available  for  this  purpose,  and  accordingly 
we  here  introduce  some  notice  of  what  has  now  been  accom- 
plished, in  applying  steam  power  to  the  cultivation  of  the 
soil 

After  many  abortive  attempts  to  do  this  by  moving 
the  engine  itsdf  over  the  land  to  be  operated  upon,  it  is  now 
admitted  on  all  hands  that  the  only  available  method  is  to 


communicate  the  power  from  the  engine  to  tho  implements 
by  means  of  steel  wire-ropes  and  windlassea  This  is  done 
in  a  variety  of  ways,  some  of  the  most  prominent  of  which 
we  shall  now  describe.  The  systems  actually  in  opemtion 
fall  under  tw  j  general  classes,  which  are  known  severally  as 
the  "  Direct^  and  the  "  Roundabout"  The  first  of  these  is 
the  system  introdnosd  by  Messrs  John  Fowler  A  Ca  of 
Comhilly  Londotti  and  now  lo  well  known  in  connection  with 
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their  name.  The  kte  Mr  Jolm  Fowler's  first  efforts  were 
directed  to  the  production  of  a  draining  apparatos,  and  it 
was  after  succeeiding  in  this  apparently  more  arduous  effort 
that  he  adapted  his  tackle  to  the  hauling  of  tillage  imple- 
ments. After  yarious  tentative  changes,  Mr  Fowler  settled 
on  the  form  which  is  still  in  extensiye  use.  It  consists  of 
a  single  locomotiye  engine,  usually  of  12  or  H  horse-power, 
with  a  windlass  attached  to  it  under  the  boiler.  Around 
this  windlass  an  endless  steel  wire-rope  passes  with  a  single 
turn  in  a  groove,  which,  by  means  of  hinged  dips,  lays  hold 
of  nearly  tiie  entire  circumference  of  the  rope,  and  that  with 
a  force  proportioned  to  the  strain  upon  the  rope,  which  thus 
obtains  cuffident  grip  to  convey  the  necessary  hauling 
power  without  risk  of  slipping  upon  the  drum.  This  wire- 
rope,  whicli  requires  to  be  just  twice  as  long  as  the  field  to 
be  tUled  is  wide,  passes  round  a  sheave  upon  a  self-acting 
anchor  placed  at  tiie  farther  side  of  the  field  opposite  to  the 
engine.  This  anchor  is  a  prominent  feature  in  Mr  Fowler's 
apparatus.  It  consists  of  a  low  truck  on  four  wheels,  with 
sharp  disc  edges,  which  cut  deeply  into  the  soil,  and  thus 
obtain  a  hold  sufficient  to  resist  the  strain  of  the  wire  rope. 
A  box,  loaded  with  stones,  is  fixed  on  the  outer  side  of  this 
truck  to  hinder  it  from  canting  over.  The  sheave  mounted 
upon  this  truck,  besides  serving  its  primary  use,  gives  motion 
when  required  to  a  drum,  which  winds  up  a  rope,  the  other 
end  of  which  is  fixed  well  a-head  in  the  direction  in  which 
the  truck  is  required  to  move.  Thus  the  apparatus  warps 
itself  along  the  headland  as  the  ploughing  progresses,  and  is 
kept  always  vif-d^  to  the  engine,  which  moves  itself  forward 
by  its  own  locomotive  power  at  every  bout  of  the  ploughs^ 


and  keeps  abreast  of  them.  That  the  rope  may  not  dng 
upon  the  ground,  friction  rollers  or  rope-  orters,  as  they  m 
called,  are  placed  at  suitable  intervals.  These  beingmaanted 
on  wheels  and  strung  upon  the  rope,  are  now  in  a  good 
measure  self-acting,  as  the  tautness  of  the  rope  keeps  then 
in  its  own  line.  The  ploughs  are  fixed  to  a  balance  frame 
carried  on  two  wheels,  and  are  in  duplicate,  pointing  to  each 
other,  so  that  when  the  set  at  one  end  of  the*  frame  is  in 
work,  the  opposite  set  i»  carded  aloft  in  the  air.  The  plough 
frame  is  thus  hauled  to  and  fro  across  the  field,  between  the 
engine  and  movable  anchor,  *  y  reversing  the  action  of  \h» 
windlass;  and  it  is  adapted  for  taking  from  two  to  eight 
furrows  at  once,  according  ta  the  power  of  the  engine  em 
ployed,  or  the  nature  of  &e  sofl  that  is  operated  upon. 

Messrs  Fowler  have  made  this  form  of  their  appantos 
more  generdly  available  by  adapting  it  for  attachment  to 
the  ordinary  S-horse  power  thrashing-engine.  When  tins 
used  the  dip-drum  is  mounted  on  a  separate  frame  sod 
connectad  with  the  engine,  which  being  stationed  in  a  comei 
of  the  field  to  be  ploughed,  the  ropo  b  carried  to  two  mI!* 
acting  anchors,  one  at  each  side  of  the  fidd,  and  thus  enclosei 
a  trian^e.  The  plough  is  drawn  to  and  fro  betwixt  these 
anchors,  and  as  it  gradually  approaches  the  engine  at  esch 
successive  bout,  the  gearing  on  tiid  plough-frame  tightens  op 
the  rope  and  accommodates  it  to  the  diminishing  length 
requited. 

To  work  Fowler's  apparatus  there  is  required  one  engine* 
driver,  one  ploughman,  a  stout  lad  to  attend  to  the  an^or, 
two  boys  to  shift  the  rope-porters,  and  a  hoise  and  bojr  tn 
supply  the  engine  with  water  and  fud. 


FowWs  SteamfPloagh  as  at  work. 


About  1865  Messrs  Fowler  made  an  important  addition 
to  their  apparatus  by  substituting  a  second  engine  for  their 
movable  anchor.  In  thi5  arrangement,  now  well  known  as 
the  "  Double  Engine  system,''  a  pair  of  locomotive  engines, 
each  having  a  plain  winding  drum  instead  of  the  clip-drum, 
are  placed  opposite  to  each  other  at  the  ends  of  the  fidd  to 
be  operated  upon ;  the  rope  of  eadi  of  the  engines  is  attached 
to  the  plough,  or  other  tillage  implement,  which  is  drawn 
to  and  fro  betwixt  them  by  each  working  in  turn.  While 
the  engine  in  gear  is  coiling  in  its  rope  and  drawing  the 
plough  towards  itself,  the  rope  of  the  other  engine  is  paid 
out  with  merdy  so  much  drag  on  it  as  to  keep  it  from  kinking 
or  getting  ravelled  on  the  drum.  The  advantages  daimed 
for  this  system  are,  economy  of  power  from  the  direct  pull 
of  the  engines  on  the  implement ;  the  facility  and  rapidity 


with  which  the  engines  move  themsdvos  and  the  whole 
apparatus  from  fidd  to  fidd,  or  farm  to  f aim,  and  take  up 
their  podtions  and  get  to  work  without  the  aid  of  horses; 
and  the  few  hands  required  to  work  it  Its  drawbacks  sre 
the  large  first  cost,  and  corresponding  charge  for  wear  sod 
tear,  depreciation,  andinterest;  itsunsuitablenessforworking 
in  small  and  irregularly  shaped  fidds ;  and  the  injury  done 
to  headlands  in  wet  wither.  Its  special  adaptation  is  f  oi 
large  farms,  and  for  working  for  hire;  and  for  these  it  is 
undoubtedly  without  a  rivaL 

Mr  William  Smith  of  Woolston.  Bedfordshire,  mayfairlj 
be  regarded  as  the  pioneer  of  cultivation  by  steam  powet 
At  the  meeting  of  the  Royal  Agricultural  Sooety  of  England 
at  Oarlide  in  1855,  he  witnessed  the  peiformanoe  of  the  Isir 
John  Fowler's  steam  draining-plough,  and  then  contrsctod 
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with  him  to  construct  for  him  a  windlaas  and  other  tilling 
apparatufly  with  which  he  got  to  work  on  his  own  farm  in 
the  autumn  of  that  year.  These  two  leaders  in  steam- 
cultivation  did  not  long  work  together.  They  had  decided 
and  diverse  opinions  as  to  the  best  road  to  success,  and 
accordingly  each  for  the  future  took  his  own  course.  Mr 
Smith's  merit  is  not  largely  that  of  an  original  inventor  of 
machinery,  but  rather  that  of  a  lealous,  persevering,  and 
successful  applier  of  the  inventions  of  otlxers.  But  by  his 
own  example  and  his  vigorous  writings,  he  has  contributed 
very  largely  indeed  to  the  success  of  steam  cultivation.  He 
makes  use  of  the  ordinary  portable  engine,  such  as  is  em- 
ployed as  a  thrashing  power,  which  gives  motion  to  a 
detached  windlara  with  two  drums,  from  which  a  wire-rope 
is  carried  round  the  area  to  be  operated  upon,  and  hence 
the  name  "  Roundabout"  applied  to  this  systeuL  This  rope 
being  attached  by  a  turning  bow  to  a  powerful  grubber,  the 
implement  is  drawn  to  and  fro  across  the  field  by  reversing 
as  required  the  action  of  the  windlass,  the  slack  half  of  the 
rope  being  uncoiled  from  the  one  drum  as  the  part  in  work  is 
wound  up  upon  the  other.  His  mode  of  working  is  to  break 
up  the  ground  by  using  a  three-tined  grubber,  and  then  to 
go  over  it  again  with  a  seven-tined  one,  working  at  right 
angles  to  the  first    Mr  Smith  zealously  advocates  the  supe- 


riority of  grubbing  to  ploughing,  l)eing  of  opinion  that  if 
the  soil  is  thoroughly  brokui  up  to  a  sufficient  depth,  it  b 
better  not  to  reverse  the  surface,  as  weeds  are  thus  kept 
on  the  top,  and  the  removal  of  them  thereby  greatly 
facilitated. 

Mr  Smith  soon  made  an  important  addition  to  his  system 
of  tillage  by  means  of  an  implement  which  he  caUs  a  Bidder 
and  SubtmUr.  By  means  of  it  the  soil,  after  bemg 
thoroughly  smashed  up  by  the  steam-grubber,  is  thrown 
into  36-inch  ridges,  the  tine  at  the  same  time  penetrating 
and  loosening  the  subsoil  in  each  furrow  several  inches 
deeper.  His  clay  soil  treated  thus  immediately  after  harvest 
is  put  into  the  best  possible  condition  for  benefiting  by  the 
alternations  of  wintry  weather,  for  allowing  rain-water  to 
pass  readily  and  beneficially  to  the  drains,  and  for  yielding 
a  friable  seed-bed  in  spring.  It  has  enabled  him  altogether 
to  dispense  with  dead  fallows ;  to  grow  abundant  crops  of 
wheat  and  beans  alternately  for  a  number  of  successive  years, 
at  an  average  annual  cost  of  8a.  6d.  per  acre  for  tillage ; 
and  to  keep  his  land  perfectly  clean  under  this  constant 
cropping.  He  has  the  high  merit  not  only  of  being  the 
first  man  who  successfuUy  used  steam  power  for  the  cultiva- 
tion of  a  farm,  but  of  demonstrating  that  this  can  be  done 
with  manifest  economy  even  by  the  occupiers  of  small  farms, 
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Smith'!  Steam  CnhlTator  as  at  work. 


fleeing  that  his  own  farm  extends  to  but  180  acres  of  arable 
land.  After  the  lapse  of  eighteen  years  there  is  probably 
no  one  who  yet  practises  steam  cultivation  with  as  great 
success  and  economy.  At  the  end  of  this  period  he  reports 
that  his  engine  and  tackle  are  in  excellent  condition. 

Mr  SmiSi's  apparatus  was  for  a  time  manufactured  by 
the  weU-known  firm  of  J.  A  F.  Howard  of  Bedford,  and 
more  recently  by  Barford  A  Perkins  of  Peterborough. 
Since  1860  tiie  Messrs  Howard  have  sent  out  a  tackle  of 
their  own,  in  which  the  main  features  of  Smith's  system 
ATO  retained,  but  to  these  they  have  themselves  added 
from  time  to  time  various  improvementa  By  means  of  a 
self-acting  windlass  and  self -moving  anchors,  their  tackle 
ttn  now  be  worked  by  one  eiigineman  (who  also  attends 
to  the  windlass),  one  ploughman,  and  two  porter-boyi. 

Although  the  earliiest  in  date  of  invention,  the  most 
Mcent  in  actual  operation  is  the  tackle  of  Measrs  Fisken, 


which  has  features,  peculiar  to  itself,  A  single  traction 
engine  is  stationed  at  any  convenient  pomt  on  the 
margin  of  or  near  to  the  field  to  be  operated  upon,  the 
preference  always  being  given  to  a  site  whore  there  u 
water,  whence  it  can  supply  itself  either  by  pumping 
or  by  the  patent  iigector.  llie  other  parts  of  the  apparatus 
are  two  self-moving  anchor  windlasses,  which  are  placed 
opposite  to  each  other  on  two  sides  of  the  field,  occupying 
the  place  and  doing  the  work  of  the  two  engines  in  the 
double-engine  system.  These  windlasses  are  mounted  on 
four  diso  wheels^  and  have  also  a  spud  which  cuts  into  the 
soil  to  give  the  necessary  resistance  to  the  side  pull 
They  each  carry  a  winding-drum  with  the  necessary  length 
of  wire-rope,  and  th^  windlass-drums  wind  up  and  pn  y 
out  alternately  in  precisely  the  same  way  as  in  Fowlari 
double  engines.  They  also  have  each  a  winding-forward 
drum  with  wire-rope  and  anchor  fixed  a-head,  by  means  of 
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which  they  warp  themseWes  forward  &nd  keep  abreast  as 
the  work  progresses.  Power  is  communicated  from  ^e 
engine  to  these  windlasses  by  means  of  a  light  hemp  rcpe, 
trayeUlng  at  the  speed  of  the  fiy-wheel,  whldi  is  carried  all 
round  the  field,  and  takes  a  double  turn  round  a  grooved 
pulley  on  each  windlass.  A  set  of  anchor  pulleys  on 
whe^  carry  this  rope  roimd  the  comers  of  the  field; 
another  set  of  pulloys,  on  stakes  driven  into  the  ground  at 
suitable  points,  carry  it  off  the  ground;  and  a  tension 
anchor  mounted  on  four  wheels,  and  having,  like  the 
windlasses,  an  apparatus  by  which  it  warps  itself  forward, 
and  keeps  the  hemp-rope  taut  as  the  length  out  varies  with 
the  progress  of  the  work.  The  windlasses  have  each  a 
self-acting  dutch,  which  stops  the  implement  when  any 
obstrucdpn  is  encountered,  and  by  which  the  attendants 
stop  it  at  the  turnings,  or  when  otherwise  necessary,  with- 
out in  any  case  requiring  to  stop  the  engine.  By  these 
arrangements  the  engine-driver  does  not  require  to  have 
the  implement  in  sight,  his  duty  being  merely  to  drive  lus 
.engine  at  a  uniform  speed,  as  neither  stopping  nor  revers- 
ing are  required.  The  advantages  claimed  for  Fisken's 
tadde  are  those  which  it  has  in  common  with  the  other 
Roundabout  systems,  and,  in  addition,  the  use  of  a  light 
hemp  rope  to  convey  power  from  engine  to  implement  with 
loss  friction  and  cost  than  in  other  systems;  great  adapta- 
bility to  fields  of  any  sise,  or  shape,  or  inequity  of  surface ; 
and  a  capacity  in  certain  circumstances  of  being  worked  by 
a  fixed  steam-engine  or  water  power. 

The  Boyal  Agricultural  Society  of  England  has  from  the 
first  devoted  much  attention  and  large  funds  to  the  promo- 
tion of  steam  cultivation,  by  the  prizes  offered  at  its  annual 
phows,  and  by  the  reports  published  in  its  Journal  from  year 
to  year.  In  the  prolonged  trial  of  steam-ploughs  which  took 
pUice  at  Leeds  in  July  1861  under  its  auspices,  the  competi- 
tion was  mainly  betwixt  Fowler's  and  the  modification,  by 
Howard,  of  what  is  popularly  known  as  Smith's  system. 
The  award  of  the  judges  was  as  follows :— "  The  £100 
prize  offered  for  the  most  economical  application  of  steam 
power  to  the  cultivation  of  the  soU,  was  awarded  to  Mr 
Fowler  for  his  12-hor80  power  engine,  moving  anchor- 
age, and  plough;  and  of  the  £100  offered  for  the  most 
eoonomical  application  of  the  ordinary  thrashing-engine  of 
the  farm  to  steam  cultivation,  X75  was  given  to  Mr  Fowler, 
and  £25  to  Mr  Howard.  Besides  these  a  silver  medal  is 
given  to  Mr  Hayes,  for  his  clever  windlass  for  the  same 
purpose ;  and  the  same  to  Mr  Boby  for  his  combined  engine 
and  windlass.*' 

During  the  summer  and  autumn  of  1861,  Mr  J.  C. 
Morton,  editor  of  the  Agricultural  Goiette,  personally  in- 
Bpected  the  farms  of  many  of  these  parties,  and  published 
from  time  to  time  m  that  paper  detailed  accounts  of  his 
own  observations  and  of  the  infcnrmation  supplied  to  him  in 
regard  to  each  case.  In  his  ITew  Farmer't  Almanac  for 
1862,  he  condensed  these  reports,  and  from  it  we  give  the 
following  extracts  :— 

"  Little  Woodoote  Farm  lies — a  tract  of  open  country 
and  light  calcareous  soil  of  various  depth — ^upon  the  chalk, 
about  a  mile  from  the  Carshalton  station  on  the  London  and 
Epsom  railway.  Mr  Amot  h£i3  had  Fowler's  10-horse 
power  steam-engine  and  ploughing  apparatus  since  the 
harvest  of  1 859.  His  apparatus,  rope, and  enginecost £700. 
He  works  a  three-furrow  plougL  The  work  done  each 
year  by  tho  steam-plough  on  his  400  acre  farm  has  thus 
been  393  acres  in  1859-60,  and  389  acres  in  1860-61.  It 
has  been  done  at  the  rate  of  six  or  seven  acres  a  day  for 
ordinary  ploughing,  and  three  acres  a  day  (one  acre  per 
furrow)  when  at  the  10  and  12-inch  deep  work.  It  may 
average  on  the  whole  five  acres  a  day,  including  all  stoppages 
and  removals,  and  has  thu»  taken  close  upon  eighty  days 
Cor  its  accomplishment     Boaides  this,  however,  150  acres 


have  been  ploughed  during  the  tune  for  ne^hboon  at  s 
charge,  including  everything,  of  12a  an  acrei  The  engine 
is  also  used  for  thrashing  purposes,  and  220  acres  at  home 
and  250  acres  elsewhere  are  thus  thrashed  out  for  hirei 

"  The  cost  of  repairs  has  been  uncommonly  small— in- 
cluding a  new  cog-wheel,  repacking  cylinders,  and  athorough 
overhaul  and  cleaning  of  the  whole  apparatus  at  the  end  of 
two  years — ^besides  the  replacement  of  shares  and  sharpening 
of  coulters  for  the  plough,  and  the  gradual  wearing  of  the 
rope-porters.  In  all  it  has  not  nearly  reached  £10  a  year, 
at  which,  nevertheless,  we  put  it  The  tear  and  wear  of 
rope  is  reported  as  follows : — A  new  400-yard  zype,  lately 
bought,  costing  £35,  has  made  the  stock  stronger  and  better 
than  it  was  at  the  beginning.  This  charge  may  therefore 
be  put  against  more  than  two  years'  work,  and  is  equal  to 
about  £15  a  year.  The  weekly  cost  of  labour  when  at  work 
is  as  follows : — Engineer,  18a  ;  ploughman,  14& ;  anchor 
hul,  9a ;  two  porter  lads,  6a  each ;  horse  and  water  cart, 
about  248.  weekly— in  aU,  £3, 17a  weekly,  or  as  nearly  as 
possible  12a  a  day.  The  cost  for  oil  is  la  a  day,  and  for 
fuel,  at  nine  or  ten  cwt  a  day,  it  may  be  put  at  lOs.  daOy. 
The  charge  for  depreciation  at  10  per  cent  is  £70  a  year, 
and  for  interest  of  capital  £35  a  year.  Hie  whole  annual 
cost  may  thus  be  estimated : —  ' 

lAbour,  80  dsya  ....  £48 

Fuel  and  oil        ...  •  44 

Bepain  and  rope  ...  86 

Depreoiation  aad  interest  of  capital        •  105 


Total 


£S8S 


«But  500  acres  of  thrashing,  and  70  or  80  acres  per  annum 
of  steam  ploughing  for  hire,  equal  in  all  to  at  least  forty 
days'  work  per  annum,  are  also  done  by  this  engina  And 
the  profits  of  this  work  should  be  deducted  from  this  sum 
before  Mr  Amot's  experience  of  his  investment  can  be 
accurately  described.  The  sum  of  £222,  at  which,  if  there 
had  been  no  other  use  for  engine  and  apparatus,  his  cost 
must  have  been  estimated,  is  equal  to  11a  per  acre  over  the 
work  accomplished,  much  of  which,  however,  was  12  inches 
deep.  But  if  the  proper  share  of  the  interest  and  depreciation 
of  capital  be  charged  upon  its  work  elsewhere  for  hire»  the 
cost  of  steam  ploughing  will  not  exceed  £190,  or  lOs.  6d 
an  acre.  But  Mr  Amot  would  contend  that  the  engine 
is  not  £30  worse  than  when  he  purchased  it  two  years  ago ; 
and  ono-half  of  this,  with  interest  of  capitol,  will  amount  to 
£50,  two-thirds  only  of  which  should  be  charged  against  the 
plough-work ;  and  £1 50  would  thus  appear  to  be  the  annual 
cost  of  ploughing  400  acres,  or  7a  6d.  an  acre.  In  fact,  he 
might  very  well  claim  that  this  sum  should  be  still  further 
reduced  by  all  the  profit  oi  his  hire  elsewhere,  which  can 
hardly  be  put  at  loss  than  20a  a  day,  and  this  on  forty 
days  per  annum  wilt  amount  to  £40  or  more ;  so  that  the 
net  cost  to  him  of  his  machinery  has  not  been  more  than 
£110  a  year,  or  5&  6d.  an  acre  over  his  ploughing. 

"  What  did  it  use  to  cost  him  when  he  worked  thirteen 
horses  on  his  farmt  He  now  works  six  horses.  His 
horses  get  2}  bushels  of  oats,  and  2}  trasses  of  hay  weekly 
each,  during  seven  months : — 

80  woeka  at  lla.  amount  to         •  £18  10    0 

22  weoks  on  clover,  &&,  at  fia.    •  8  10    0 

Tho  annual  food  per  hoiae  coets  £22  0  0 
"  The  annual  chaige  for  depreciation,  farrier,  blacksmith, 
saddler,  and  implements,  is  at  least  £5  per  horse,  and  for 
interest  of  capital  in  horse  and  implements  at  leaat  £3 
more.  This  makes  the  annual  cost  of  each  horse  £29. 
The  wages  paid,  in  cash  and  cottage,  to  ploughmen  is  at 
least  £32  per  pair,  or  £16  per  horse,  and  tile  whole  coat  is 
thus  equal  \o  £45  per  horse  per  annum ;  which  over  seven 
horses  amounts  to  £315  per  annum-^ne-half  more  than 
the  expenditureb  even  on  the  highest  estimate,  upon  tha 
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engine  which  has  displaced  them,  aud  nearly  doable  what 
Mr  Ainot  has  octnailj  incurred  when  he  deducts  his 
profits  on  its  hir& 

"  A  day  land  farm  near  Bedford  (the  Woolston  or  Bed- 
foid  apparatus),  the  Tithe  Farm  of  Stevington,  occupied  by 
Mr  William  I^e,  is  a  tract  naturally  of  poor  clay  soil 
The  extent  fanned  by  Mr  Pike  has  tiU  ktely  been  about 
475  acre8»  of  which  35.7  were  arable ;  and  fifteen  hoza^ 
were  employed  in  five  S-horse  teams  upon  this  extent 
Nowy  about  600  acres  are  farmed,  of  which  420  acres  are 
arable;  and  the  whole  is  managed  with  ten  horses  and  on 
8-hoc8e  power  engine,  working  grubbers  on  the  Wool- 
ston system.  If  the  additioiud  land  requires  the  same 
horse-power  per  100  acres  as  was  needed  on  the  original 
farm,  then,  in  place  of  ten  horses,  seventeen  or  eighteen 
must  havo  been  needed,  and  probably  Mr  Pike's  mere 
saving  by  the  use  of  his  8  horse  engine  and  cultivating 
apparatus  does  not  fall  short  of  £300  a  year. 

"The  present  cropping  of  the  land  is  as  follows  ^^125 
acres  aro  in  wheats  of  whidi  105  were  partly  after  beans, 
cross-grubbed  by  steam-power  before  sowing,  and  partly 
after  dover,  having  been  cross-grubbed  also  by  steam-power 
more  than  once  before  the  previous  harvest  time,  and  then 
horse  scarified  and  harrowed.  The  remainder  was  after 
horse  cultivation.  There  are  60  acres  of  beans  after  wheat, 
its  stubble  having  been  dressed  with  farm-yard  dung,  and 
then  ploughed  by  horse  power.  There  are  60  acres  of 
grass  and  dover ;  20  acres  now  in  vetches  have  been  croBs- 
grubbed  after  a  manuring;  25  acres  in  mangolds  and 
tunips  have  been  cross-grubbed  in  autumn,  and  again 
steam-ecarified  and  crossed  in  spring;  50  acres  in  barley, 
and  25  acres  in  oats,  make  up  the  extent  of  the  farm,  and 
were  got  in  after  steam  cultivation.  By  'cross-grubbing' 
it  is  meant  that  the  operation  was  repeated. 

"  More  horse  cultivation  than  usual  was  done  in  1860. 
Gay  land  was  fit  only  on  rare  ocasions,  and  both  horse 
and  steam  power  were  then  used  to  the  utmost  Mr  Pike 
has  had  Mr  Smith's  grubber  worked  by  an  ordinary 
thrashing-engine  since  July  1858.  Since  that  time  731 
acres  have  been  cross-grubbed,  i«:,  doubly-worked.  In 
addition  to  this  Mr  Pike  informs  me  that  he  has  also 
cross-grubbed  for  hire  300  acres  of  land.  For  this  he 
charges  25&  an  acre,  the  cools  being  supplied  to  the 
employer. 

"Exduding  this  item  from  our  consideration  in  the 
meantime,  and  assuming  that  730  acres— double  cultivated 
between  July  1858  and  June  1861^^x)rre8pond  to  250 
acres  annually,  the  average  performance  of  the  engine,  in- 
dading  all  stoppages  except  removals,  has  been  six  acres 
daily  once  cultivated.  To  do  250  acres  twice  would  there- 
fore occupy  at  least  eighty-three  days ;  adding  three  dajrs 
for  remo^reJs,  there  are  eighty-six  days'  work  of  the  steam- 
engine  to  be  charged  upon  the  steam  cultivation  of  the 
farm.  The  following  is  the  labour  and  its  cost  per 
wedc: — 1  engineer,  16&;  1  ploughman,  11&;  2  men  shift- 
ing anchors,  22& ;  1  man  at  windlass,  12s. ;  1  porter-boy, 
Ga ;  1  boy  and  horse  with  water  cart,  24a :  the  whole 
amounts  to  £3,  19&,  or  13a  2d.  daily.  In  addition  to 
this  we  add,  the  cost  of  coals,  10  cwts.  at  19a  a  ton  on 
the  ground,  or  9a  6d.  daily.  The  oil  at  5a  a  gallon  costs 
about  la  a  day. 

**  The  daily  cost  thus  comes  to  23a  6d.,  and  this  over 
eighty-six  days  amounts  to  about  £100.  Against  the 
engine  and  apparatus,  costing  about  £510,  we  must  put 
10  per  cent,  or  £51,  for  depreciation,  and  5  per  cent,  or 
£25,  10a,  for  interest  of  capital  The  cost  of  repairs  may 
perhaps  be  satLsfied  by  an  annual  charge  of  £15 ;  and  for 
tear  and  wear  of  rope  we  have  the  following  items :  1400 
yards  of  iron  wire-rope  originally  purchased,  £50 ;  sted 
ropcsy  UOO  yards,  suioc  purchased^  £60.     Probably  the 


annual  charge  needed  to  maintain  this  may  be  made  ou 
the  theory  that  the  rope  will  hxst  three  ycai-Sjand  £25  a 
year  may  suffice  for  this  particular.  Adding  up  these 
items,  we  have  a  sum  total  of  £216, 10a  to  bo  charged 
against  the  farm  for  steam  cultivation.  Putting  £210 
against  500  acres  once  grubbed  in  the  course  of  the  year, 
we  have  a  diarge  of  about  8a  7d.  an  acre  for  the  grubbing. 
Mr  Pike  informed  me  that,  during  the  three  vcars  of  hu 
steam  cultivation,  on  several  cf  the  ten  fields  already 
specified,  he  has  not  used  the  plough  at  all  Even  the 
mixing  of  manure  with  the  soil  is  done  by  the  grubber. 
No  plough  is  used  to  bury  it  It  is  laid  uix)n  the  Iniid, 
and  grubbed  to  and  fro,  and  thereby  mixed  sufficiently. 
The  cleaimess  of  the  land,  too,  is  a  fair  testimony  to  the 
quality  of  cultivation  by  implements  which  stir,  but  do 
not  overturn  the  soil 

"  Mr  Pike  has  till  ktely  used  the  grubber  invented  by 
Mr  Smith  of  Woolston,  with  the  tunibow  apparatus  for 
turning  the  tool  at  the  land's  end.  Latterly  he  has  used 
the  ciUtivator  of  Messrs  Howard,  each  tine  of  which  is 
double,  pointing  both  fore  and  aft,  so  that  no  turning  at 
all  is  needed,  tiie  claw  which  follows  in  the  wake  of  the 
working  tooth  as  it  goes  coming  into  operation  in  its  turn 
as  it  comes  back  again." 

Mr  Pike  thus  writes  to  Messrs  Howard,  of  date 
December  2, 1861  :-* 

"GsNTLXicxN,— I  have  cnltiyatod  my  farm  by  steam-power  for 
the  last  four  yean,  and  therefore  fed  myself  in  a  position  to  speak 
positivdv  of  the  merits  of  the  system. 

"  My  farm,  bdonffing  to  the  Duko  of  Bedford,  consists  princii»lljr 
of  poor,  strong,  hilly,  day  land,  whidi,  before  I  entered  npon  i^ 
was  laid  np  in  three  yard  ridges^  with  water  gutters  drawn  acrou 
the  ridges  to  take  off  the  water.  Since  I  have  steam  cultiyatGd  it, 
I  have  done  away  with  ridges  snd  furrows  entirely ;  my  fields  of 
40  snd  50  acres  each,  which  are  steep  in  placca,  are  all  laid  on  the 
flat,  and  during  the  wettest  season  I  have  never  eccn  any  water 
stand  upon  them.  I  am  conrinced  if  land  is  broken  np  a  good 
depth  by  the  cultivator,  and  under  drained,  there  is  no  need  of  any 
foiTows,  if  it  is  ever  eo  strong. 

"I  am  enabled  to  manage  my  Csrm  with  about  hdf  the  number  of 
horses.  I  do  it  with  less  trouble  to  myselfl  I  am  dways  more 
forward  with  my  work,  and  the  horses  I  do  keep  cost  miich  Uss  per 
head  than  formerlv,  as  dl  the  ?iard  icork  is  done  by  steam. 

**  The  eflcct  of  deep  stirring  this  soil  is  vexv  apparent  in  the  crops ; 
my  land  is  naturally  very  poor,  so  that  very  large  yields  are  out  of 
the  question;  but  1  am  convinced  1  can  grow  much  more  com  by 
steam  than  by  horSe  cultivation,  and  i  can  also  grow  a  laigor 
breadth  of  root  crops.  I  also  find  that  by  constant  deep  tillage 
my  land  moves  easier  every  year,  consequently  it  is  less  expense  to 
autirate.  I  seldom  use  toe  plough,  except  my  horses  have  got 
nothing  else  to  do. 

"I  break  np  my  clover  lays  before  harvest,  and  make  a  bcuiard 
fallow  of  them.  I  am  convinced  this  is  the  surest  way  of  getting  a 
good  wheat  crop  on  strong  soil ;  and,  besides  deaning  the  land,  it 
has  this  advantage,  it  does  not  leave  so  much  work  to  do  at 
Michaelmas.  I  abo  break  up  my  tare  land  before  harvest,  so  that 
after  harvest  I  have  nothing  to  do  but  cultivate  my  bean  and 
wheat  stnbblea 

"  I  put  away  my  tackle  sa  soon  as  possible  after  we  have  heavy 
rams,  the  ktter  part  of  October  or  be^^ing  of  November,  and  do 
not  bring  it  out  sgain  until  the  turnip  land  is  ready  to  break  np 
for  barley.  My  object  is  to  mske  the  best  use  of  the  summer  and 
the  early  autumn. 

"When  I  commenced  cultivating  by  steam,  I  used  to  set  down  to 
little  pieces,  but  1  found  that  too  much  trouble,  therefore  increased 
the  length  of  my  ropes,  as  I  found  it  made  very  little  diflerenoe  to 
my  8-horse  engine  whether  I  had  out  a  long  or  short  length  of  rope. 
I  have  now  suffident  to  do  a  60  acre  field,  without  moving  either 
engine  or  windlass ;  this  is  my  largest  field ;  I  dug  a  pond  at  one 
end,  and  I  do  the  whole  without  moving  from  the  pond.  When  I 
can,  I  set  my  engine  and  windlass  in  an  adjoining  field,  so  as  to 
finiah  heodlands  and  all  complete^  without  going  mto  it  Wutvr 
carting  is  a  great  expense,  and  in  a  wet  season  a  great  nuisance.  I 
therefore  have  du^  some  ponds,  and  sometimM  1  dam  np  a  ditch  or 
master  drain  to  obtain  a  supply. 

"I  am  particularly  pleased  with  the  new  apparatus  you  made  for 
me  last  spring.  The  windlass  is  much  easier  moved  about,  and  is 
Vtay  simple  ta,  manage.  The  cultivator  takes  less  time  at  land's 
en^  there  is  no  danger  of  overtuminff,  it  does  not  jump  so  much  in 
work,  sod fhs  hi^iddiares  caase  tha  land  to ky  looser,    ffo  piatter 
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how  hard  the  ground  H  will  Imak  H  np,  md  on  lidehflli  it  goes 
much  iloadier  and  better  than  my  old  one. 

"The  firat  steel  rape  I  had  did  above  2000  acree,  and  I  hare  a  amall 
{jortion  of  it  at  work  yet  If  people  mean  to  hare  tiieir  ropes  kat,  they 
must  keep  them  off  the  grooad,  and  attend  well  to  the  coiling  on 
the  windlus  drums.  I  like  your  new  rollers,  which  carry  the  rope 
further  from  the  ground. — I  am.  Gentlemen,  yours  Texy  truly, 

"  llessrs  J.  &  F,  Howard,  Bedford.  Willum  Piu." 

It  is  duo  to  Messrs  Howard  to  state  that  their  numeroiu 
otlior  customers  concur  in  teotifying  to  the  general  efficiency 
of  their  tackle,  its  little  liability  to  breakage  or  derange- 
ment, and  to  the  readiness  with  which  their  ordinary  fann 
labourers  have  learned  to  work  it  efficiently. 

By  this  time  cultivation  by  steam-power  had  been 
adopted  by  enterprising  individuals  in  nearly  every  county 
m  England,  and  was  making  steady  progress  in  the  face  oif 
many  hindrances.  In  every  instance  the  purchaser  and 
his  Morvants  had  to  learn  the  use  of  novel  and  somewhat 
complicated  machinery ;  much  of  which,  as  first  sent  out, 
proved  to  be  defective  both  in  structure  and  in  material  The 
fields  also,  through  lack  of  preparation,  often  presented 
obc^acles  which,  as  experience  was  gained,  were  seen  and 
remedied.  In  a  few  instances,  where  the  purchaser  of 
steam  tackle  was  either  unable  to  give  his  personal  super- 
intendence, or  lacked  the  needed  energy  and  perseverance 
to  cope  with  the  difficulties  of  a  new  enterprise,  it  proved 
a  failure.  But  with  rare  exceptions,  easiiy  accounted  for, 
it  was  everywhere  demonstrated  that  by  steam-power  and 
appropriate  implements,  the  tillage  of  ^e  soil  can  be  per- 
formed with  a  rapidity,  efficiency,  and  economy  lar 
excelling  what  is  practicable  by  animal  power  and  the  old 
imj^ementa. 

In  the  autumn  of  1866,  by  which  date  steam  tillage  had 
greatly  extended,  the  Royal  Agricultural  Society  of  England 
sent  out  three  sots  of  commissioners  to  inspect  and  report 
on  the  position  of  steam  cultivation  at  that  time.  The  reports 
obtained  were  published  in  the  Society's  Journal  for  1867, 
and  present  a  mass  of  most  interesting  and  instructive  in- 
formation on  the  whole  subject  The  commissioners  visited 
about  150  farms  situated  in  nearly  40  different  counties 
of  England,  and  a  few  in  East  Lothian,  containing  an 
aggregate  area  of  66,000  acres,  which  they  estimate  to 
be  about  a  third  of  the  whole  area  then  under  steam  cultiva- 
tion. They  amply  confirm  what  has  already  been  stated 
as  to  the  success  of  this  new  system  of  tillage,  and  make  it 
plain  that  the  changes  thus  brought  about  are  of  such  im- 
portance as  really  to  amount  to  a  revolution  in  modem 
agriculture. 

At  its  annual  show  in  1871,  at  Wolverhampton,  the 
English  Society  again  provided  for  a  careful  competitLTe  trial 
of  steam-tillage  machmeiy,  when  the  following  awards  were 
made: — 

Class  L — For  the  beat  combination  of  machinery  for  the  cultiva- 
tion of  the  soil  by  steam-power — 
Ist  Prise,  £100— Awanied  to  Messrs  J.  Fowler  k  Co.,  Leeds. 
2a  Prixe,  £50—  da  do.  da 

Class  II.— For  the  best  combination  of  maohinenr  for  the  cultiva- 
tion of  the  soil  by  steam-power,  the  wei|^t  of  the  steam-engine 
not  to  exceed  10  tone— 
1st  Prize,  £50— Awarded  to  Messrs  Fowler,  Leeds. 
2d  Prize,  £25— Awarded  to  the  Kavensthotpe  Engineering  Co. 
(Fisken  system  i. 
Clam  IIL— For  the  best  combination  of  machinery  for  the  critiva- 
tion  of  the  soil  by  an  ordinary  agricultural  engine,  whether 
self-piopelling  or  portable. 
1st  Prize,  £50— Awarded  to  Messrs  Fowler,  Leeds. 
2J  Prize,  £26— Awarded  to  Messrs  Howard,  Bedford. 
k  Silver  Cup,  value  £100,  offered  by  the  Bight  Hon.  Locd  Temon, 
president,  for  the  best  combination  of  machinery  for  the  culti- 
vation of  the  soil  by  steam-power,  the  cost  of  whieh  shall  not 
exceed  £700.     The  engine  to  be  locomotive,  and  adapted  for 
threshing   and    other   farm   porpoees.— Awarded   to    Mchkb 
Fowler  k  Ca,  Leeds. 

iSteam  cultivation  ha«  now  ceased  tu  be  a  pipvelty,  and  is 


making  rapid  progress  in  all  parts  of  Great  Bijtaiu  and  it 
foreign  countries.  In  March  1878,  at  an  agricidtural  mcvU 
iiig,  it  was  stated  by  Messrs  Fowler  «b  Ca  of  Leeds,  that 
they  are  turning  out  annually  from  their  works  about  1(  0 
sets  of  their  tadde  for  the  home  market,  and  from  50  to  CU 
for  foreign  countries.  Of  their  home  sales  about  half  are 
to  private  individuals,  and  half  to  persons  who  work  them 
for  hira  In  a  district  around  Mogdeburgh  fifty  sets  of 
their  tackle  are  employed  in  cultivating  the  soil  for  the 
growth  of  sugar-beet.  The  other  leading  makers  are  also 
doing  a  large  business,  with  the  certainty  of  its  l>ecoming 
larger  every  year.  The  expiry  of  several  patents  applicable 
to  steam  cultivating  tackle  is  gyring  an  additbnal  stimulos 
to  the  manufacture  of  such  machines.  Partly  in  this  way, 
and  also  by  contrivances  of  their  own,  the  Messrs  Hom-ani 
of  Bedford  have  recently  (1873)  made  very  considerable 
changes  and  progress  with  their  tackle.  Their  self-acting 
anchors,  and  their  turning  cultivator,  which  is  oonstructod 
on  an  entirely  new  principle^  are  said  to  bo  respectively  the 
best  of  their  kind. 

Section  5. — ITarrowt, 

When  a  field  has  been  broken  np  by  the  plon^  it  is 
usually  next  operated  upon  by  the  harrow,  whether  the  object 
be  to  prepare  it  for  and  to  cover  in  seeds,  or  to  bring  clods 
and  roots  to  the  surf  ace.  This  is  virtually  a  rake  dragged  by 
horseSb  In  its  most  ordinary  form,  the  framework  is  of 
wood  with  iron  tines,  of  which  each  harrow  contains  twenty. 
Formerly  each  horse  dragged  a  single  harrow,  although  two 
or  more  were  worked  abreast  Under  this  arrangement  the 
harrows  had  too  much  independent  motion,  and  were  liable 
to  get  foul  of  each  other.  This  has  been  remedied,  first, 
partially,  by  coupling  them  loosely  by  riders,  and  then  more 
effectufdly  by  a  hinge-like  joining,  which  ollows  a  separate 
vertical  motion,  but  only  a  combined  horizontal  one.  A 
rhomboidal  form  is  also  given  to  this  pair  of  harrows— 
usually  called  brake$ — so  that  when  properly  yoked,  no  two 
tines  run  in  the  same  track.  This  description  of  harrow 
is  now  frequently  made  entirely  of  iron. 

Howard's  patent  harrows  are  a  further  impiuvement  on 
this  implement    The  zig-zag  form  given  to  eeich  section  cu 


Howard's  Patent  Harrow. 

ables  the  whole  so  to  fit  in,  that  the  working  parts  are 
equally  distributed  over  the  space  operated  upon.  The 
number  of  times  is  75,  instead  of  40,  as  in  the  form  last 
noticed,  and  yet,  from  the  form  of  frame  and  manner  of 
coupling,  the  tines  are  well  apart,  and  have  each  a  separate 
line  of  action.  Practical  farmers  speak  Tflfy  highly  of  the 
affective  working  of  this  implement  By  an  exceedingly 
simple  contrivance,  the  centre  part  when  turned  on  its  back 
forms  a  sledge  on  which  its  f cdlows  can  be  piled  and  drawn 
along  from  one  field  to  another.  A  light  description  of 
harrows,  with  smaller  and  more  numerous  tines,  is  some- 
times used  for  covering  in  gtass-seeds,  If  a  harrow  is  to 
be  used  at  all  fpr  this  puipose^  Howard's  ii  a  veiy  soitablt 
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kind,  but  a  much  bettor  impI«nMiit  ii  Oartwrighf  s  chain- 
harrow,  which  abrades  the  sorfMe  over  which  tt  is  drawn 
to  a  de|;ree  that  could  not  be  anticipa^  from  a  men 
mspeetwn  of  the  implement  It  is  formed  by  attaching 
to  a  drauj^t-bor  pairs  of  square-linked  chains,  each7| 
feet  long;  connecting  them  Jby  cross  links,  and  keeping 
the  whole  expanded  by  two  movable  stretchersL  The 
old-fashioned  ponderous  break  harrow  is  now  entirely 
discarded,  and  the  more  efficient  cultiyator  used  in  its 
stead.  A  form  of  the  latter,  from  its  dose  resembknce 
to  harrows,  is  noticed  now  rather  than  before.  It  is  a 
▼ery  strong  iron  harrow,  with  the  tines  made  longer, 
sod  Tory  conslderaUy  curved  forwards.  An  iron  rod 
with  a  loop  handle  is  fixed  io  the  hind  bar,  by  means  of 
which  the  driver  can  easily  hitch  it  up  and  get  rid  of 
weeds,  kc  Two  such  hanows  are  coupled  together 
and  drawn  by  four  horses.  Its  pulverising  power  is 
veiy  considerabla  But  when  dods  have  been  brought 
to  the  surface,  they  ire  most  effectually  reduced  by  various 
kinds  of  rollers. 

SeeHon  e.—RoUen. 
Those  formerly  used  were  solid  cylinders  of  timber  or 
stone  attached  to  a  frame  and  shafts,  for  which  boUow  ones 
of  cast-iron  are  now  generally  subetitoted.  The  simplest 
form  of  these  has  a  smooth  surface,  and  is  cast  in  sections 
to  sdmit  of  more  easy  turning.  They  are  made  of  diverse 
weights^  so  as  to  be  adapted  fdr  the  draught  of  one  or  two 
bones  as  required.    Those  of  the  former  description,weigh- 
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Oambridge'a  roller  poMeeses  several  features  in  common 
with  Croaskill's,  and  is  used  for  similar  pnrposea     In  the 


Cambxidgt'i  PrtM-WliMl  Bolkr. 

I  form  in  which  it  was  first  brought  out  it  consisted  of  discs, 
i  fitting  close  to  each  other,  with  fluted  instead  cf  serrated 
edgea  In  its  recentiy  improved  form  the  discs  an  not 
made  of  uniform  diameter  as  formerly,  but  each  altomate 
one  in  the  set  is  raised  about  two  inches,  and  has  the  centre 
bole,  not  circular  and  oloeefltting  to  the  azle^  but  triangular 
and  wide;  Tlie  result  is  that  while  the  discs  press  uniformly 
on  the  surface  over  which  they  are  rolled,  the  larger  ones 
rise  above  their  fellows  with  a  jerking  motion,  which  gives 
a  most  efficient  self -cleaning  power  to  the  implement,  and 
thus  admits  of  its  being  used  when  other  rollen  would  bo 
dogged.  The  eccentric  discs  aro  now  made  either  with 
serrated  or  smooth  edges  as  customen  prefer. '  After  careful 
trial  we  have  come  to  the  conclusion  that  it  is  the  most 
useful  roller  for  general  purposes  which  we  yet  possess. 


Smooth  GMt-Iras  llald  BoU«r. 

ing  in  all  6  cwt,  and  costing  as  many  pounds  sterling;  are 
exceedingly  useful  for  all  purposes  where  expedition  rather 
than  heavy  pressure  is  wanted.  From  their  greater  dura- 
bility, smoother  surface,  and  less  liability  to  dog^  the  readi- 
ness with  which  they  can  be  cast  of  any  weight  that  is  re- 
quired, and  their  moderate  price,  it  is  probable  that  cast-iron 
^linden  wiU  speedily  supersede  all  others. 

Several  important  variations  on  the  conmion  smooth  roller 
have  been  introduced  of  late  years.  Of  these  the  first  notice 
b  due  to  Crosskill's  dod-crusher,  on  the  ground  both  of  its 
btrinsic  merit  and  the  date  of  its  introduction.  It  consists 
of  out-iron  discs  2}  feet  in  diameter,  with  serrated  edge  and 
a  series  of  sideway-projecting  teeth.  Twenty-three  of  these 
dises  are  strung  loosely  upon  a  round  axle,  so  as  to  revolve 
independentiy  of  each  other.  The  free  motion  thus  given 
to  each  disc,  and  which  has  latterly  been  increased  by  cast- 
ing each  alternate  one  of  greater  diameter  in  the  eye,  adds 
at  ouoe  to  the  pulverising  and  self-deaning  power  of  the 
roQcr.  Three  horses  yoked  abreast  are  requued  to  work 
it  The  axle  is  prolonged  at  each  end  suffidently  to  reodve 
travellinff  wheds,  on  which  it  is  transported  from  place  to 
places  Although  primarily  designed  and  actually  much  used 
for  breaking  dods,  it  is  even  more  in  requestforconsoUdating 
loose  soils,  checking  the  ravages  of  wire-worm,  and  covering 
in  dover  and  grass  seeds.  For  the  latter  purpoee,  its  action 
>•  perfected  by  attadung  a  few  bushes  to  it,  which  fill  up 
the  indentatitms,  and  leave  a  surface  so  beautifully  even  as 
to  rival  the  accuracy  and  neatness  of  a  wdl-raked  border. 
It  is  now  to  be  had  on  a  smaller  scale  adapted  to  4^e  draught 
oCtwohorsea 


Duu  of  Gambildge'a  BoUer,  aliowiog  Self-«]atniBg  Aotioa. 

Under  this  head  may  be  noticed  press  drills,  whidi,  by 
of  a  series  of  narrow  cylinders  with  conical  edgn, 
form  corresponding  grooves  in  loose  soil  Seeds  sown  brood- 
cast  over  a  surface  thus  treated  come  up  in  rows.    The 


land-prcsser  is  a  modification  of  the  press-roller.  It  is 
made  with  two.  or  three  conical  edged  cylinden  to  fit  iBto 
the  seams  of  as  many  plough  furrows^  the  other  end 
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ci  the  aile  on  which  they  are  fixed  bemg  sapportsd  by  a 
plain  carriage-wheeL  It  is  drawn  by  one  horse,  and  follows 
hi  the  wake-of  two  or  three  ploughs,  according  to  the  number 
01  its  cylinders.  When  wheat  is  sown  after  clover  lea^  this 
Implement  is  found  exceedingly  useful  in  closing  the  seams 
and  forming  a  uniform  seed-bed. 

The  Norwegian,  or,  as  it  should  rather  be  called,  the 
Swedish  harrow  is  strictlyadod-cruahing  implement  From 
its  radiating  spikes  penetrating  the  surface  over  which  it  is 
drawn,  it  has  been  called  a  harrow;  but  its  revolving  motion 
entitles  it  rather  to  bo  classed  with  rollers.  In  its  usual 
form  it  consists  of  three  rows  of  cast-iron  rowek  arranged 
upon  parallel  axles  fixed  in  an  iron  frame,  which  is  supported 
on  three  wheels, — one  in  front  and  two  behind.  The  out- 
line and  arrangements  are  in  fact  the  same  as  in  Finlayson's 
grubber,  only  substituting  parallel  rows  of  rowels  for  tines. 
There  is  also  the  same  leverage  for  raising  and  depressing 
the  framei  But  this  implement  has  recently  been  con- 
structed on  a  much  simpler  and  cheaper  plan,  in  which  thA 
wheels  and  lever  apparatus  are  discarded  altogether.  It 
thus  consists  of  a  simple  wrought-iron  frame  wi£  four  rows 
of  rowels.  A  few  boards  are  laid  across  the  frame,  forming 
a  platfonn  over  the  rowels,  on  which  the  driver  stands  when 
it  is  wished  to  increase  the  weight  and  effidenoy  of  the  im- 
plement On  the  upper  side  at  either  end  is  fiked  a  piece 
of  wheel-tire,  on  whidi  the  implement,  when  turned  on  its 
back,  can  slide  along,  sledge-fashion,  when  it  is  wished  to 
move  it  from  place  to  place.  As  thus  constructed  it  can 
be  made  for  about  £5,  This  is  the  best  implement  yet  in- 
troduced, for  breaking  moisi  dods. 

Section  7. — Brecut-Plough  and  TrenMng-Fcrk 

Before  leaving  the  implements  of  tillage,  it  may  be  proper 
to  notice  two,  whidi  have  been  a  good  deal  brought  under 
notice  of  late  years,  viz.,  the  breast-plough  and  trenching- 
fork.  The  former  is  extensively  used  in  carrying  out  the 
process  of  paring  and  burmng.  It  is  the  implement  known 
in  Scotland  as  tiie  flaughter  for  thin  turf)  spade.  In  using 
it  the  workman  guards  Ms  uiighs  with  a  piece  of  boar^ 
fastened  on  apron-wise,  and  with  this  presses  against  the 
cross-head  of  the  implement,  and  urges  forward  its  cutting 
edge.  When  a  thin  turf  has  thus  been  severed  from  the 
surface,  he  turns  it  over  by  a  jerk  of  his  arms.  The 
fork  is  used  in  giving  a  deep  autumn  digging  to  land  in 
preparation  for  root  crops.  Both  operations  can  ordinarily 
be  more  economically  p(»f  ormed  by  using  horse-power  with 
suitable  implements.  But  for  clearing  out  comers  of  fields, 
hedge  sides,  and  similar  places,  manual  labour  with  these 
tools  can  frequently  be  made  to  supplement  the  plough  to 
goodpurposci 

Section  8. — Im^piemenU  for  Sowing. 
A  hirg6  portion  of  the  grain  annually  sown  in  Great 
Britain  is  still  distributed  by  hand  from  the  primitive 
sowing-sheet 

*'Theaoweritalks 
With  measnrod  step^  and  liberal  throws  the  grain 
Into  the  fiiithfiil  bomm  of  the  groond." 

In  Scotland  a  deeided  preference  is  still  given  to  broadcast 
sowing,  for  which  purpose  a  machine  is  used  that  covers 
from  15  to  18  feet,  according  to  the  width  of  ridge 
adopted.  It  consists  of  a  long  seed-box,  carried  on  a  frame 
mounted  on  two  wheels.  From  these  motion  is  com- 
municated to  a  spindle  whidi  revolves  in  the  seed-box,  and 
expels  the  seed  by  means  of  cogs  or  brushes,  through 
openings  which  con  be  graduated  to  suit  the  required  rate 
of  seeding.  ^  It  is  drawn  by  a  single  horse,  is  attended  \fj 
one  man,  and  can  get  over  80  acres  a  day.  It  is  peculiarly 
adapted  for  the  regular  distribution  of  clover  and  grass 
•oeda     Now  that  reaping  by  machineiy  has  become  bo 


general,  there  is  an  obvious  advantage  in  having  the  fields 
as  level  and  with  as  few  open  forms  as  possible,  and  hence 
ol  having  a  marker  attached  to  the  sowing-machine.  In 
one  made  by  Sheriff  at  West  Bams,  by  an  ingeoioos 
apparatus  on  the  principle  of  the  odometer,  the  machine 
itoelf  is  made  to  register  the  space  which  it  travda  ofver, 
and  thus  to  indicate  the  rate  per  acre  at  which  it  is 
distributing  the  seed.  Excellent  results  have  been,  and 
still  are,  obtained  froni  broadcast  sowing.  Bat  as  tillage 
becomes  more  perfect,  there  arises  a  demand  for  greater 
accuracy  in  the  depth  at  which  seeds  are  deposited  in  the 
soil,  for  greater  precision  in  the  rate  and  regularity  of  their 
distoibution,  and  for  greater  facilities  for  removing  weeds 
from  amon^  the  growing  crop.  These  considerationa  led, 
at  a  comparatively  early  period,  to  the  system  of  sowing 
crops  in  rows  or  dzills,  and  hence  the  demand  for  machines 
to  do  this  expeditiously  and  accurately.  We  accordingly  find, 
in  our  best  cultivated  districts,  the  sowing  and  after-cniltura 
of  the  crops  now  conducted  with  a  precision  which  reminds 
the  spectator  of  the  processes  of  some  well-arranged  factory. 
This  is  accomplished  by  means  of  a  variety  of  drilling- 
mttiAinao^  the  luost  prominent  of  which  we  shall  now 
notice. 

The  Suffolk  drill  is  the  kind  in  most  general  use.  It  is 
a  complicated  and  oostiy  machine  by  which  manure  and 
seeds  can  be  simultaneously  deposited.  That  called  the 
''ffeoaral  purpose  drill**  can  sow  ten  rows  of  com,  with  or 
wuhout  manure^  at  aiqr  width  between  the  rows  from  4| 
to  10  inches,  and  at  any  rate  per  acre  between  two  pecks 
and  six  bushels.  It  can  be  arranged  alao  to  sow  clover 
and  grass  seeds, — ^the  heavko;  seeds  of  dover  being  thrown 
out  by  minute  cups, — and  ^  lighter  grass  seeds  brushed 
out  from  a  separate  compartment  It  is  further  fitted  for 
aowing  beans  and  turnips— the  latter  either  two  drills  at 
a  time  on  the  ridge,  or  three  on  the  flat  This  drill,  as 
most  recentiy  improved  by  Messrs  Homsby  of  Qrantham 
and  Qarrett  of  Leiston,  has  an  apparatus  for  preserving 
the  machine  in  a  levd  position  when  working  on  d<^pmg 
ground.  As  a  main  object  in  drilling  crops  at  all  is  to 
admit  of  the  use  of  the  hoe,  it  becomes  an  important  point 
to  accomplish  the  drilling  with  undeviating  straightnww, 
and  exact  parallelism  in  CAdi  successive  course  of  via  drilL 
This  is  now  obtained  by  means  of  a  fore^carriage^  wluch  an 
assistant  walking  alongside  so  controls  by  a  lever  as  easily 
to  keep  the  whed  in  the  same  mt  down  which  it  had 
previously  passed.^  Messrs  Homsby  have  also  introduced 
India-mbber  tubes  for  conducting  the  seed,  <n  place  of 
the  tin  f unnds  hitherto  used.  These  driUs  cost  about 
X42. 

The  Wobum  drill  of  the  Messrs  Hensman  is  simpler  in 
its  constraction  than  those  already  noticed.  "  In  all  other 
driUs,  the  coulters,  which  distribute  the  manure  or  seed, 
hang  from  the  carriage;  In  this  drill  the  carriage  rests 
upon  the  coulters,  which  are  like  the  iron  of  akates;  it  may 
be  said,  indeed,  to  run  on  four  pairs  ol  skates.  Hence  this 
drill's  power  of  penetrating  hard  ground,  and  of  giving  a 
firm  bed  to  the  wheat^eed  in  soft  ground.  Each  drill 
coulter,  however,  preserves  its  .independence  as  when 
suspended.  This  self-adjustment  is  required  by  the  in- 
equality of  tilled  ground,  and  is  thus  obtained :  each  pair 
of  coulters  is  fixed  to  the  end  of  a  balance  beam,  these 
again  to  others,  and  they  to  a  central  onei  Thus  each 
coulter,  in  wdl-poisod  rank,  gives  its  independent  share  of 
support  It  varies  from  the  generality  of  drills,  as  it  is 
drawn  from  the  centre  by  whipple-trees  instead  of  shafts; 
and  the  drill-man  behind  can  steer  or  direct  the  drill  with 
the  greatest  nicety.  The  corn-box  of  the  drill  is  entirely 
self-acting,  and  delivers  the  seed  equally  wdl  going  either 
up  or  down  hiU.  It  is  also  capable  ol  horse-hoeing,  hy 
attadiing  hoes  to  the  levers  instead  of  the  oonlter«harea 
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It  IS  drawn  by  «  pair  of  hones,  and  ths  piioa  ^^m  £18 
to  £2a»i 

Turnip  drUL — ^In  Scotland,  and  in  the  north  and  west 
of  England,  tornips  aie  nsnally  sown  on  the  ridge  by  a 
machine  which  sows  two  lows  at  a  timei  In  the  sonth- 
eastern  parts  of  England,  which  are  hotter  and  drier,  it  Is 
f oond  better  to  sow  them  on  the  flat,  for  which  poipoee 
machines  are  eonstmcted  which  sow  fonr  rows  together, 
depositing  mannre  at  the  same  tim&  Both  kinds  are 
adapted  for  sowing  either  tornips  or  mangold-wnnel  seeds 
as  required.  With  the  view  of  economising  seed  and 
manure,  what  are  called  drop-drills  have  recently  been 
introduced,  which  deposit  both — ^not  in  continnous  streams 
— ^bnt  in  jets,  at  such  intervals  apart  in  the  rows  as  the 
farmer  wishes  the  plants  to  stand.  What  promises  to  be  a 
more  nsefnl  machine  is  a  water-drill  invented  by  a  Wilt- 
shire fanner — Isii  Chandler  of  Market  Lavington.  **  His 
water-diill  pours  down  each  mannre-conlter  the  reqnirito 
amount  of  fluid,  mixed  with  powdered  manure,  and  thus 
brings  up  the  plant  from  a  mere  bed  of  dust  Having 
used  it  largely  during  three  years,  I  may  testify  to  its 
excellence.  Only  last  July,  when  my  boOiff  had  ceased 
tnmip  sowing  on  account  of  the  drought,  by  directing  the 
use  of  the  water-drill,  I  obtained  from  this  latter  sowing 
an  earlier  and  a  better  show  of  young  plants  than  from 
the  former  one  with  the  dust-drilL  Nor  is  there  any 
increase  of  expense  if  water  be  within  a  moderate  distance, 
for  we  do  not  use  powder^manures  alonei  They  must  be 
mixed  with  ashes,  that  they  may  be  diffused  in  the  sofl. 
Now,  the  expense  and  labour  of  supplying  these  ashes  are 
equal  to  the  cost  of  fetching  mere  water;  and  apart  from 
any  want  of  rain,  it  is  found  that  this  method  of  moist 
diffusion,  dissolving,  instead  of  mingling  only,  the  super- 
phosphate, quickens  its  action  even  upon  damp  ground, 
•ad  makes  a  little  of  it  go  further.** 

The  practice  of  top-dressing  wheat,  vetches,  clover,  or 
meadows,  with  guano  and  various  light  maaures,  has  now 
BO  much  increased,  and  the  inoonvenienoa  of  scattering 
them  over  the  surface  by  hand  is  so  great,  that  various 
machines  have  recently  been  invented  for  distributing 
than,  which  can  also  be  xised  for  sowing  such  manures 
over  turnip  drills,  covering  three  at  once.  Such  machines 
will  probably  be  used  in  future  for  distributing  lime,  which 
eaa  tlius  be  done  much  more  regularly  than  by  <art  and 
shovd,  especiaUy  when  it  ii  wished  to  appl^F-small  quan- 
titiea  for  the  destruction  of  slugs  or  for  odier  purposes 
It  seems  quite  practicable  to  have  this  or  a  similar  machine 
so  coDStructod  as  that  it  could  be  readily  hooked  on  to  the 
tail  of  a  csrt  containing  the  lime  or  other  substance  which 
it  is  desired  to  distribute  by  it  The  top^ressing  material 
eoald  by  such  an  arrangement  be  drawn  into  the  hopper  of 
the  distributor  as  it  and  its  tender  move  along,  lu^  the 
cart  when  emptied  be  replaced  by  a  full  one  with  little 
loflsof  timei 

A  cheap  and  effective  madiine^  capable  of  being  iiif  a 
similar  manner  attached  to  a  duog^sart,  whic^  could 
tear  asunder  fold-yard  manure,  and  distribute  it  evenly  in 
the  bottoms  of  turnip  drills,  would  be  a  great  boon  to 
fannsTB^  and  seems  a  fitting  object  to  be  aimed  at  1^ 
those  possesBod  of  the  inventive  fsiculty. 

SeeHon  10.— iTorM-JToet. 

It  has  already  been  remarked  that  the  great  inducement 
to  aow  grain  and  green  crops  in  rows  U  that  hoeing  may 
be  reeoited  to,  for  the  double  purpose  of  ridding  iham  of 

^  8e«MrIHue]r'tB«porta&Imia«inMti,fat]M/oiriM<a^|JWie0Mrf 
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weeds  and  stimulating  their  growth  by  frequent  stirring 
of  the  soil  It  is  now  upwards  of  a  century  since  Jethro 
Tull  demonstrated,  in  his  books  and  on  his  fields,  the 
facility  with  which  horse-power  could  be  thus  employed. 
Hii  system  was  early  adopted  in  regard  to  turnips,  and  led, 
as  we  have  seen,  to  a  complete  revolution  in  the  practice  of 
agriculture.  The  peculiar  manner  in  which  ho  applied  his 
system  to  grain  crops,  and  the  principles  on  which  ho 
grounded  his  practice,  have  hitherto  been  for  the  most  part 
repudiated  by  agriculturists,  who  have  thought  it  indispons- 
aUe  to  drill  ueir  grain  at  intervals  bo  narrow  as  to 
admit,  as  was  supposed,  of  the  use  of  the  hand-hoe  only. 
But  the  accuracy  with  Which  corn-drills  perform  their  work 
has  been  skilfully  taken  advantage  of,  and  we  now  have 
horse-hoes,  covering  the  same  breadth  as  tho  drill,  which 
can  be  worked  with  perfect  safety  in  intervals  of  but 
seven  inches*  width.  By  such  a  machine,  and  the  labour 
of  a  pair  of  horses,  two  men,  and  a  boy,  ton  acres  of  com 
can  be  hoed  in  as  many  hours.  Not  only  is  the  work 
done  at  a  fifth  of  the  expense  of  hond-hoeing,  and  far  more 
effectually,  but  it  is  practicable  in  localities  and  at  seasons 
in  which  hand-labour  cannot  be  obtained. 

Qorretf  s  horne-hoe  ia  admitted  to  be  the  best  implement 
of  ite  kind.  It  can  be  used  for  hoeing  either  beans,  tur- 
nips, or  eom,  as  the  lu)es  can  be  adapted  to  suit  any  width 
betwixt  rows,  and  the  axle-tree  being  movable  at  both 
ends,  the  wheels,  too,  can  be  shifted  so  as  to  be  kept 
between  the  rows  of  ylanta.  The  shafto  can  be  attached 
to  any  part  of  the  frame  to  avoid  ixgury  to  the  crop  by 
the  treading  of  the  horses.  Each  hoe  works  on  a  Urtt 
independent  of  the  others,  and  can  be  loaded  with  different 
weights,  on  the  same  principle  as  the  coulters  of  the  ootn- 
drill,  to  accommodate  it  to  uneven  surfaces  and  vaiying 
degrees  of  hardness  in  the  aoiL 

A  great  variety  of  implements,  under  the  general  names 
of  horse-hoes,  scufllers,  scrapers,  or  drill-grubbers^  fitted 
/or  the  draught  of  one  horse,  and  to  operate  on  one  drill 
at  a  time,  is  in  use  in  those  parte  of  the  country  where 
root  crops  are  chiefly  sown  on  ridgeleta  from  24  to  SO 
inches  apart  With  considerable  diversity  of  form  and 
effideney,  they  in  general  have  these  features  in  common, 
visL,  im>viBion  for  being  set  so  as  to  work  at  varying 
widtlu  and  depths,  and  for  being  armed  either  with  hoes 
or  tines,  according  as  it  is  wished  to  pare  the  surface  or 
stir  the  soil  more  deeply.  A  miniature  Norwegian  harrow 
is  sometimes  attached  to  drill-grubbers,  by  which  weeds 
are  detached  from  the  soil,  and  the  surface  levelled  and 
pulverised  more  thoroughly.  Tennanf  s  grubber,  with  ite 
tines  set  dose  together,  and  two  horses  yoked  to  it  abreast 
by  a  tree  long  enough  to  allow  them  to  walk  in  the  drills 
on  either'  nde  of  ths^  operated  upon,  is  the  most  effective 
implement  for  cultivating  between  the  rows  of  beans, 
potatoes,  turnips,  or  mangolds,  that  we  have  yet  seen  used 
for  this  poipose. 

Section  11. — Tum^TMnnen, 

It  sometimes  happens,  as  when  drought  prevails  while 
the  earlier  sowings  of  turnips  or  qiangoU  are  made^  and 
this  is  followed  by  copious  rains  and  forcing  weather,  that 
the  farmer  finds  it  impracticable  to  get  the  thipning-out  of 
the  seedlings  overtaken  as  fast  as  is  needful  To  aid  him 
in  such  emergencies,  a  dass  of  machines  has  been  brought 
out,  of  which  Hudnrale's  turnip-thinner  may  be  named  as 
a  typei  They  are  very  favounUy  reported  of  by  those 
who  have  used  theuL  Sudi  machines^  drawn  by  one  horse, 
and  made  to  operate  upon  either  one  or  two  rows  of  young 
turnip  plante,  have  first  a  pating  apparatus,  whidi  dears 
off  weeds  from  the  sides  of  the  rows,  and  along  with  this  a 
set  of  revolving  hoes  by  which  gaps  are  cut  in  the  rows  of 
turnip  plants,  and  tufta  of  them  are  left  standing  at  uiy 
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foquired  distance  apart  This  does  not  dispense  with  the 
after  use  of  the  hand-hoe  or  fingers  to  med  a  perfect 
singling  of  the  plants ;  but  as  a  huge  space  can  be  gone 
orer  in  a  day  at  small  oost,  it  enab£s  the  &nner  to  sare 
his  crop  from  getting  oveigrown  and  cholrad  until  he  can 
overtake  the  more  perfect  t^mtmng  of  it  ^le  next  dass 
that  daims  attention  is 

SeeUon  lH — SarveiUhg  ImpUmeHii. 

These,  till  litUe  more  than  twenty  yean  ago,  oompiiaed 
only  the  reaping-hook  and  si^the.  An  implement  by  means 
of  which  horse-power  conld  be  made  aTailable  for  this 
important  operation  has  long  been  eaged^rdesired  by  fanners. 
Repeatedly  dming  the  first  half  of  the  present  centnry  their 
hopes  had  been  excited,  only  to  be  disappointed,  by  the 
annooncement  of  sacoesefnl  inTentions  of  iMb  kind.  These 
hopes  were  rerived,  and  raised  to  a  Ugher  pitcb  than 
ever,  by  the  appearance,  in  the  Great  l^iibition  of  the 
Industry  of  all  Nations,  of  two  reaping-machines,  known 
as  M'Oormick's  and  Hussey*^,  from  the  United  States 
of  America,  where  for  several  yeor^  they  had  been  used 
extensively  and  saoceasfnllT.  These  implements  were 
subjected  to  repeated  trials  m  difierant  parts  of  England, 
on  crcfp  181^1,  but  never  in  dreumstanoes  which  admitted 
of  their  capabilities  being  tested  in  a  thoroug^y  satisf ao- 
tdy  manner. 

At  the  first  of  these  trials,  made  under  the  auspices  of 
the  Royal  Agiicultuzal  Society,  the  preference  was  given 
to  H'Cormidc's,  to  whidi  the  Exhibition  Medal  was  in 
consequence  awarded.  It  turned  out,  however,  that-set  this 
trial  Hussejr's  machine  had  not  a  fair  chance,  being 
attended  by  a  person  who  had  never  before  seen  it  at  worl^ 
for,  when  a  further  trial  took  place  before  the  Cleveland 
A^picultural  Society,  witli  1&  Hussey  himself  super- 
intending his  own  machine,  an  all  but  unanimous  decision 
was  given  in  his  fiivour.  Hussqr's  madilne  was  in  conse- 
quence adopted  hj  the  leading  implement  makers,  sudi  as 
Messrs  Gkrrett,  Crosskil],  4oj 

Early  in  1852,  a  very  important  commxmicatian  from 
the  pen  of  the  late  Mr  James  Slight,  curator  of  the 
museum  of  the  Highland  and  Agricultural  Society,  appeared 
in  the  Transactions  of  the  Sodety,  by  which  the  attention 
of  the  public  was  recalled  to  a  reaping-machine  of  borne 
production,  via.,  that  invented  by  the  Rev.  Fatriok  Bdl, 
minister  of  the  parish  of  CarmyUe  in  Forfarshire,  and  for 
whidi  a  premium  of  £50  had  been  awarded  to  him  by 
the  Highland  Sodety.  This  machine  attracted  mu^ 
attention  at  that  tim&  Considerable  numbers  were  made 
and  partially  used,  bat  from  various  causes  the  invention 
was  lost  sight  of,  until,  by  the  icrival  of  these  American 
machines,  and  the  notoriety  given  to  them  by  the  Great 
Exhibition,  with  concurring  causes  about  to  be  noticed, 
an  intense  interest  was  again  exdted  regarding  xeainng  by 
machinery.  From  Mr  Sight's  report,  the  public  learned 
that  the  identical  Bell's  madiine,  to  which  the  prize  was 
awarded,  had  for  the  previous  fourteen  years  been  statedly 
employed  on  tiie  farm  of  Inch-Michad  in  the  Oarse  of 
Qowrie,  occupied  by  Mr  George  Bdl,  a  brother  of  the 
inventor,  who,  during  all  that  period,  had  succeeded  in 
reaping,  on  the  average,  four-fifths  of  Mb  crop  by  means 
of  it'  every  year.  Mr  Slight  further  stated,  that  at  least 
/otf  r  spedmens  of  it  had  been  carried  to  America,  and  that 
from  tiie  identity  in  prindple  between  them  and  thoee  now 
brought  tbence,  witii  otiier  corroborating  droumstanoes, 
there  is  little  doubt  that  the  so^slled  American  inventions 
are  after  all  but  imitations  of  this  Scottish  machineL  When 
it  became  known  that  Bell's  madune  was  to  be  exhibited, 
and,  if  poasiUe,  subjected  to  public  trial,  at  the  meeting  of 
the  Highland  and  Agricultural  Society  at  Perth,  in  August 
1853,  the  event  was  looked  forward  to  hy  Scottish  fanners 


with  eager  interest  On  that  oocadon  it  was  aeoordia^ 
again  brought  forward,  with  several  important  improve- 
ments  made  upon  it,  by  Mr  George  Bell,  already  raf ened 
to,  and  was  fully  tested  in  oompetitiuc  with  Huasey's,  as 
made  by  CrosskilL  To  the  disappointment  of  many,  Mr 
M'Cotmick  did  not  think  fit  to  enter  the  lists  at  thia  or  ai 
some  subsequent  opportunities. 

Hie  Buooess  of  BeD's  machine  on  this  ooeasioo,  and  aft 
some  subsequent  pubUo  trials,  gave  it  a  high  dboe  in  public 
estimation,  and  accordingly  many  of  the  impLementv  manu- 
factured l^*  Mr  CrosskiU  of  BeviBdey,were  ^old  to  fazmers 
in  all  parts  of  Great  Britain,  and  especially  in  Scotland. 
After  a  hopeful  start  the  success  of  tiiis  machine  has  not 
been^K)  dedded  as  was  at  first  antidpated.  In  common 
with  other  reaping-madiines,  it  had  of  course  to  contend 
with  the  disadvantages  of  unprepared  fields  and  nnakilf  nl 
guides;  but  in  addition  to  this,  it  was  found  to  be  too  heavy 
in  draught,  too  liable  to  derangement,  and  (in  the  first 
issues  of  it)  too  easily  broken  in  some  of  its  parta  to  be 
fitted  for  general  usa  These  drawbadn  were,  to  a  greater 
or  less  extent,  obviated  by  subsequent  improvementa^  and 
the  madiine  continued  for  a  few  years  to  reodve  a  fair 
measure  of  public  patronaga  By-and-hy  it  was  in  a  great 
measure  superseded  by  otiier  self-ddiveoy  machines^  audi 
as  Burgess  &  Key's  M'Cormick,  with  its  Archimedean  screw, 
whidi,  like  Bdl's,  lays  off  the  reaped  grain  m  a  continuous 
swathe,  and  by  others  which,  by  means  of  revdving  rakes, 
lay  it  off  in  quantities  suitable  to  form  a  dieal  In  cmps 
of  moderate  Dulk  flmd  standing  erect,  these  sdf-deliveiy 
madiines  make  rapid  and  satisfactory  work,  but  when 
the  crop  is  lodged  and  twisted  they  are  nearly  useless.  The 
consequence  is  that  for  several  years,  and  especially  in  tiioes 
districts  where  reaping  by  machinery  i&  most  prac^iaed,  the 
preference,  is  given  to  manual-ddrvery  mafihines,  on  the 
ground  that  th^  are  lighter  of  draught,  lees  liable  to  derange- 
ment, less  costiy,  more  easily  mann^ged,  and  thus  more  to  be 
depended  upon  f orthe  regular  performance  of  a  fair  amount 
of  daily  work,  than  their  heavier  rivals.  And,  according, 
light  madiinea  on  Hussqr's  prindple,  but  with  endless 
variations,  are  at  present  most  m  demand. 

Before  leaving  this  subject,  a  remark  is  due  in  connection 
with  the  Marange  neglect  of  Bdl's  machine  for  twenty-five 
years,  and  the  enthusiasm  with  which  it  was  hailed  on  its 
reappearanoei  The  first  ii  so  far  aocountedfor  hj  the  fact 
noticed  by  Mr  George  Bdl,  that  such  spedmens  of  his 
brother's  machine  as  formerly  got  into  the  hands  of  fazmeEi 
were  so  imperf ectiy  constructed  that  th^  did  not  work 
satisfactorily,  and  tiiua  brought  discredit  on  his  inTeotiaa. 
13ie trueexplanation  seemstobe,  that  at  that  date  the  donntiy 
was  not  ready  for  such  a  madunei  Not  only  vraa  manual 
labour  then  abundant  and  dieap,  from  the  number  of  Irish 
labourers,  who  annually,  as  harvest  drew  near,  flocked  inte 
the  arable  districts  of  Great  Britain,  but  thorongji  drainiog 
had  made  little  progress,  and  the  land  waa  everywhere  bid 
into  high  ridges,  presenting  a  surfacepeculiarly  unfaTomaUe 
for  the  successful  workup;,  of  a  reaping-machine.  Now, 
however,  the  conditions  are  reversed.  Emigration  to  ^ 
colonies,  and  the  ever-growing  demand  for  kbomen  ia 
connection  with  factories,  mines,  docks,  and  railways,  have 
to  a  very  great  extent  withdrawn  tiie  dass  of  peorfe  tl^ 
used  to  be  available  for  harvest  work,  and  have  so  Jaigdy 
raised  the  rate  of  wagee  to  thoee  who  still  remain  aa  to  rsoda 

reaping-maehines  indispensable  to  the  f aimer.  Hie  «o- 
greraS  thorough  &ahiing  has  at  the  same  time  enabled  him 

to  dispense  wiST the  dd-Sahioned  ridges  and  funowa,  and 
to  lay  his  com  hmds  in  the  levd  state  BO  favourable  for  wag 
ing  and  other  operationa  of  husbandry.  In  iheae  altersd 
o^ditions  lies  the  true  explanation  of  the  f  (Miner  apathy 
and  subsequent  enthusiasm  manifested  by  our  faimeca  t» 
^mods  this  invention. 
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Sedum  IX'^Ifomng-Machinei, 
Another  class  of  hbonr-flaying  machines,  closely  allied 
to  those  we  hare  just  described,  for  wliich  we  are  indebted 
to  oar  American  coosina,  is  mowing-machine&  Sereral 
different  forms  of  these  were  introdnced  and  brought  into 
lomewhat  general  use  dnring  the  years  1858  and  1859. 
Haring  used  sneh  machines  for  the  past  fourteen  years  we 
can  testify  to  their  thorough  efficiency,  and  to  the  yeiy 
great  saving  of  labour,  and  still  more  of  time,  which  can  be 
eecored  by  means  of  them.  In  one  instance  30  acres  of 
clover — a  very  full  crop,  and  partially  lodged — were  mown 
in  32  hours,  and  this  under  all  the  disadvantages  of  a  first 
start  This  machine  being  of  veiy  light  draught,  a  pair  of 
horses  can  work  it  at  a  smart  pace  without  difficulty.  By 
employing  two  pairs  of  horses,  and  working  them  by  relay, 
it  can,  in  the  long  days  of  June  and  July,  be  kept  going 
uzteen  hours  a  day,  and  will  easily  mow  from  16  to  18  acres 
of  seeds  or  meadow  in  that  time,  making,  moreover,  better 
work  than  can  ordinarily  be  obtained  by  using  the  scythe. 
These  mowing-machines,  which  cost  from  £16  to  £25  each, 
have  proved  a  most  seasonable  and  truly  important  addition 
to  onr  list  of  agricultural  implements.  That  they  may  be 
used  to  advantage,  it  is  absolutely  necessary  to  have  the  land 
well  rolled  and  carefully  freed  from  stones. 

Section  li. — Eaymakert. 

Haymakers  are  valuable  implements,  and  well  deserving 
of  more  general  use.  They  do  their  work  thoroughly,  and 
enable  the  fanner  to  get  through  a  great  amount  of  it  in 
snatches  of  fsTOurable  weather.  Where  manual  labour  is 
scarce,  or  when,  as  in  Scotland,  haymaking  and  turnip- 
thinning  usually  come  on  hand  together,  the  mower  and 
hajmakcr  render  the  horse-power  of  the  farm  available  for 
an  important  process  which  cannot  be  done  well  unless  it  is 
done  rapidly  and  in  seosoa 

Section  15. — Eorte-Rakes, 

Horae-rakes  are  in  frequent  use  for  gathering  together  the 
stalks  of  com  which  are  scattered  durine  the  process  of 
reaping,  for  facilitating  the  process  of  haymaking,  and 
sl5o  for  collecting  weeds  from  fallows.  By  an  ingenious 
contrivance  in  the  most  improved  form  of  this  implement, 
the  teeth  are  disengaged  from  the  material  which  they 
have  gathered  vrithout  interrupting  the  progress  of  the 
horsa 

We  seem  to  be  yerging  on  the  time  when,  by  means  of 
machines  worked  by  horse-power,  farmers  will  be  enabled 
to  cut  and  cany  their  grass  and  grain  with  little  more  than 
the  ordinary  forces  of  their  farms. 

Stdion  H.-^WTteel-Carrioffei, 
The  cartage  of  crops,  manure,  kc,  upon  an  arable  farm, 
is  such  an  important  part  of  the  whole  labour  performed 
upon  it  (equal,  as  shown  by  a  recent  estimate,  to  one-half^,^ 
that  it  is  a  matter  of  the  utaiost  consequence  to  have  the 
work  performed  by  carriages  of  the  moat  suitable  kind.  It 
was  for  a  long  time  keenly  debated  by  agriculturists,  whether 
waggons  or  carts  are  most  economical  ThiR  question  is  now 
undoubtedly  settled.  Mr  Pusey  says,  •*  It  is  proved  beyond 
question  that  the  Scotch  and  Northumbrian  farmers,  by 
using  one-horse  carts,  save  one-half  of  the  horses  which  south 
country  ^umers  still  string  on  to  their  three-horse  nraggons 
and  three-horse  dung-carts,  or  dung-pots,  as  they  are  called. 
The  said  three-horse  waggons  and  dung-pots  would  also  cost 
nearly  three  times  as  much  original  outlay.  ^  Few,  I  suppose, 
if  sny,  farmers  buy  these  expensive  luxuries  now,  though 
it  is  wonderful  they  should  keep  them ;  for  last  year  at 
Grantham,  in  a  public  trial,  five  horses  with  five  carts  were 
matched  ag^inrt  fi^e  waggons  with  ten  horses,  and  the  five 
I  ^tnlTorUm't  OychpcBdia  qf  Agriculture,     Arttole  "  Cairtagei." 


horses  beat  the  ten  by  two  loads. '^  The  one-horse  carts 
here  referred  to  are  usually  so  constructed  as  to  be  easily 
adapted  to  the  different  purposes  for  which  wheel-carriages 
are  needed  upon  a  farm.  For  each  pair  of  wheels  and  axle 
there  is  provided  a  close-bodied  cart,  and  another  with 
sparred  sides  and  broad  shelvings,  called  a  long-cart,  or 
harvest-cart,  either  of  which  can  easily  be  attached  to  the 
wheels,  according  to  the  nature  of  the  oonunodities  to  be 
carried.  Sometimes  a  simple  movable  frame  is  attached  to 
the  close-body  to  fit  it  for  carrying  hay  or  straw;  but 
although  one  or  two  such  frames  are  useful  for  casual  pur- 
poses throughout  the  year,  they  are  inferior  for  hanreet 
work  to  the  regular  spcured  cart  with  its  own  shafts.  In 
some  districts  the  whole  of  the  close-bodied  carts  used  on 
the  farm  are  made  to  tipi  For  many  purposes  this  is  a 
great  convenience;  but  for  the  conveyance  of  grain  to 
market,  and  generally  for  all  road  work,  a  firm  frame  is 
much  easier  for  the  horse,  and  less  liable  to  decay  and  d& 
rangement  The  Berwickshire  practice  is  to  have  one  paii 
of  tip-carts  on  each  farm,  and  all  the  rest  firm  or  dormant- 
bodied,  as  they  are  sometimes  called. 

Maqy  farms  are  now  provided  with  a  water  or  tank  cart^ 
for  conveying  and  distributing  liquid  manure. 

Section  17. — Road-Engines, 

Although  many  attempts  have  beenmade  to  adapt  the  loco- 
motive steam-engine  for  the  conveyance  both  of  passengers 
and  goods  on  conunon  roads,  the  results  hitherto  have  not 
been  altogethte  satisfactory.  Progress  is,  however,  undoubt- 
edly being  made  in  this  dfort ;  and  in  not  a  few  instances 
sudi  engines  areactually  in  usefor  the  carriageof  heavy  goods. 
If  beet -sugar  factories  should  increase  in  Great  Britain,  th«> 
carriage  of  the  roots  from  the  farms  to  the  factories  will 
probably  be  performed  by  traction  engines ;  for  the  inex- 
pediency of  withdrawing  the  horse-power  of  the  farm  from 
its  other  urgent  work  at  the  season  most  suitable  for.  deliver 
ing  these  roots  to  the  sugar-maker  presents  at  present  a 
serious  hindrance  to  the  cultivation  of  this  crop. 

MACHIirES  FOB  PBBPAJUICO  OBOPS  ffOB  MABXXT. 
(Sections  18, 19,  SO.) 
Section  l^'-rSteam-Enffines, 
The  extent  to  which  steam-power  is  now  employed  for  the 
poipoees  of  the  farm  is  another  marked  feature  in  the  recent 


Portable  Steam-Engine.     (Clayton,  bbattlevorih,  k  Co.) 
progress  of  agriculture     We  have  already  referred  to  the 
value  of  water-power  for  propelling  agricultural  machinery 

•  Mr  Pasay*i  Report,  in  the  /ounud  of  tKe  Roifoi  A^ieuUwni 
Society  qf  EngluHiI  roL  liL  p.  617. 
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wLen  it  ean  be  hsA  in  sufficient  and  regular  supply.  As 
it  is  only  in  ezceptioual  cases  that  fanns  are  tlius  favoured, 
the  steam-engine  is  the  power  that  must  generally  be 
f  eckoned  upon,  and  accordingly  its  use  is  now  so  common 
that  a  tall  chimney  has  become,  over  extended  districts,  the 
prominent  feature  of  nearly  every  homestead.  It  has  been 
satisfaetozily  shown  that  grain  can  be  thrashed  and  dressed 
by  well-oonstmcted,  steam-propelled  machinery,  at  one- 
fourth  the  cost  of  thrashing  by  horse-power  and  dressing 
by  hand-fanners.  So  great,  indeed,  is  the  improvement  in 
steam-engines,  and  so  readily  can  tiie  amount  of  power  be 
accommodated  to  the  work  to  be  done,  that  we  find  them 
everywhere  superseding  the  one-horse  gin,  and  even 
manual  labour,  for  pumping,  churning,  coffee-grinding,  &c. 
Wherever,  then,  a  thra^iing-mill  is  used  at  all,  it  may  be 
safely  asserted  that,  next  to  water,  steam  is  the  cheapest 
power  by  which  it  can  bo  propelled.  The  portable  engine 
is  the  form  which  has  hitherto  found  most  favour  in  the 
southern  parts  of  the  kingdom.  Mr  Pusey  thua  states  the 
reason  for  which  he  reguds  them  as  preferable  to  fixed 
engines : — "  If  a  farm  be  a  large  one,  and  especially  if,  as 
is  often  the  case,  it  be  of  an  irregular  shape,  there  is  great 
waste  of  labour  for  horses  and  men  in  bringing  home  all 
the  com  in  the  straw  to  one  point,  and  in  again  carrying  out 
the  dung  to  a  distance  of  perhaps  two  or  three  miles.  It  is 
therefore  common,  and  should  be  general,  to  have  a  second 
outlying  yard.  This  accommodation  cannot  be  reconciled 
with  a  fixed  engine. 


PorUUe  Thraihlnff-MMhlji*.     (OUjton,  GOiatUeworth,  k  Co.) 

"  If  the  farm  be  of  a  moderate  size,  it  will  hardly — and 
if  small  will  certainly  not — bear  the  expense  of  a  fixed 
engine:  there  would  be  waste  of  capital  in  multiplying  fixed 
engines  to  be  worked  but  a  few  days  in  the  year.  It  is  now 
common,  therefore,  in  some  counties  for  a  man  to  invest  a 
small  capital  in  a  movable  engine,  and  earn  his  livelihood 
by  letting  it  out  to  the  farmer. 

"But  there  is  a  further  advantage  in  these  movable 
engines,  little,  I  believe,  if  at  all  known.  Hitherto  com 
has  been  thrashed  under  cover  in  bama ;  but  with  these 
engines  and  the  improved  thrashing-machines  we  can  thrash 
the  rick  in  the  open  air  at  once  as  it  stands.  It  will  be  said. 
How  can  you  thrash  out  of  doors  on  a  wet  day  t  The 
answer  is  simple.  Neither  can  you  move  your  rick  into 
3rour  bam  on  a  wet  day;  and  so  rapid  is  the  work  of  the 
new  thrashing-machines,  that  it  takes  no  more  time  to  thrash 
the  com  than  to  move  it  Open-air  thrashing  is  also  far 
pleasanter  and  healthier  for  the  labourers,  their  lungs  not 
being  choked  with  dust,  as  under  cover  they  are ;  and  there 
is,  of  course,  a  saving  of  labour  to  the  tenant  not  inconsider- 
able. Bat  when  these  movable  steam-engines  have  spread 
generally,  there  will  arise  an  equally  important  saving  to 
the  landlord  in  buildings.     Instead  nf  three  or  more  bams 


clustering  round  the  homestead,  one  or  other  in  constant 
want  of  repair,  a  single  building  will  suffice  for  dreesing 
com  and  for  chaff-cutting.  The  very  bam-floors  saved  will  be 
no  insignificant  item.  Now  that  buildings  are  required  for 
new  purposes,  we  must,  if  we  can,  retrench  those  buildings 
whose  objects  are  obsolete.  Open-air  thrashing  may  appear 
visionary,  but  it  is  quite  common  with  the  new  machinery ; 
nor  woiUd  any  one  perform  the  tedious  manoeuvre  of  setting 
horses  and  men  to  pull  down  a  rick,  place  it  on  carte,  and 
build  it  up  again  in  the  bam,  who  had  once  tried  the  simple 
plan  of  pitching  the  sheaves  at  once  into  the  thrashing- 
machine."* 

To  us 'these  reasons  are  inconclusive^.  A  fixed  engine 
can  be  erected  and  kept  in  repair  at  greatly  less  cost  Uian 
a  portable  one  of  the  same  power.  It  is  much  easier  to 
keep  the  steam  at  working  pressure  in  the  common  boiler 
than  in  the  tubular  one,  which,  from  its  cempactness,  is 
generally  adopted  in  portable  engines.  It  is,  no  doubt, 
very  conveiiient  to  draw  up  engine  and  machinery  alongside 
a  rick  and  pitch  the  sheaves  at  once  upon  the  feeding-board, 
and  very  pleasant  to  do  this  in  the  sunshine  and  "  caller  air ;  * 
but  we  should  think  it  neither  convenient  nor  pleasant  to 
have  engine  and  thrashing-gear  to  transport  and  refix  every 
tiihe  of  thrashing,  to  have  grain  and  chaff  to  cart  to  the  bam, 
the  thrashed  straw  to  convey  to  the  respective  places  of 
consumption,  and  all  this  in  circumstances  unfavourable  to 
accurate  and  cleanly  disposal  of  the  products,  and  excessive 
exposure  to  risk  of  weather.  Sudden  rain  will  no  doubt 
interrapt  the  carrying  in  of  a  rick  in  the  one  case  as  the 
thrashing  of  it  in  the  other ;  but  there  is  this  vast  difference 
in  favour  of  the  former,  that  the  partially  carried  rick  ia 
easily  re-covered;  machinery,  products  of  thrashing,  and 
work-people,  are  safely  under  cover;  and  the  en^e  is  ready 
by  a  sUght  change  of  gearing  forother  work,  such  as  bruising, 
grinding,  or  chaff-cutting. 

It  is  ui^ged  on  behalf  of  the  portable  engine,  that  in  districts 
where  the  farms  are  generally  small,  one  may  serve  a  good 
many  neighbours.  Now,  not  to  dwell  on  the  expense  and 
inconvenience  to  small  occupiers  of  frequently  transporting 
such  heavy  carriages,  and  of  having  as  much  of  their  crop 
thrashed  in  a  day  (there  being  manifest  economy  in  having 
at  least  a  day's  work  when  it  is  employed)  as  will  meet  their 
demands  for  fodder  and  litter  for  weeks  to  come,  we  are 
persuaded  that  on  farms  of  even  80  or  100  acres,  a  compact 
fixed  engine  of  two  or  three  horse-power  will  thrash,  bnuse 
grain,  cut  chaff,  work  a  chum,  and  cook  cattle  food,  Ac, 
more  economically  than  such  work  can  be  done  in  any  other 
way.  It  is  veiy  usual  to  find  on  such  farms,  especially  in 
dairy  districts,  an  apparatus  for  cooking  cattle  food  by  steam, 
or  by  boiling  in  a  large  copper,  where  as  much  fuel  is  used 
every  day,  and  as  much  steam  generated,  as  would  work 
such  an  engine  as  we  have  referred  to,  and  do  the  cooking 
over  and  above.  £ven  a  small  dairy  implies  a  daily  demand 
for  boiling  water  to  scrob  vessels  and  cook  food  for  oows. 
How  manifestly  economical,  then,  when  the  steam  is  up  at 
any  rate,  to  employ  this  untiring,  obedient  agent,  to  wilUng 
to  tum  Uie  hand  of  anything,  in  performing  Uie  heavy  work 
of  the  homestead  with  a  power  equal,  perhaps,  to  that  of  all 
the  men  and  horses  employed  upon  the  farm. 

Whenever  tillage  by  steam-power  is  f  airiy  available,  there 
will  undoubtedly  be  an  inducement  to  use  the  portable 
engine  as  a  thrashing-power  that  has  not  hitherto  existed, 
as  there  will  be  a  manifest  economy  in  having  both  opera- 
tions performed  by  the  same  engine.  Even  then,  however, 
there  is  a  high  probability  of  its  being  found  impracticable 
to  withdraw  the  engine  even  once  a  week  for  the  needful 
thrashing  during  the  six  or  eight  weeks  immediately  after 


*  Hr  Tvmf%  Bttpoit  on  Implements. — Jomrml  ^  Oe  Rcyai  Agri 
euZtwxU  Societjf  ^  England,  toL  xU.  pi  62L 
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hanreBt,  wLen  it  will  be  of  lacb  conBeqxienoe  to  make 
diligent  jue  of  every  ayailable  hour  for  pnehing  on  the 
tOUga 

!lie  kind  of  fixed  engine  most  approved  for  fann-work 
in  the  north  of  England  and  sonth  of  Scotland  is  the  over- 
head crank  engine,  attached  by  direct  action  to  the  spnr- 
vheel,  and  sometimes  'even  to  the  dmm  shaft  of  the 
Uirashing-machine.  Their  cheapness^  simplicity  of  con- 
stractiony  easy  management,  and  non-liabiUty  to  derange- 
ment, fit  these  engines  in  an  eminent  degree  for  farm-work.^ 

Section  lO.^Thraahtn^'IfaehiMi. 

It  is  noir  sixty-five  years  since  an  ingenions  Scotch 
mechanist,  Andrew  Xf  eiUe,  produced  a  thnshmg-machine 
so  perfect  that  its  essential  featnres  are  retained  unaltered 
to  the  present  day.  Indeed^  it  is  frequently  asserted  that, 
after  all  the  modifications  and  rupposed  improvements  of 
the  thrashing-machine  which  have  been  introduced  by 
various  parties,  the  mills  made  by  Meikle  himself  have  not 
yet  been  surpassed,  so  far  as  thorough  and  rapid  separation 
of  the  grain  from  the  straw  is  concerned.  The  unthrashed 
com  is  fed  evenly  into  a  pair  of  slowly  revolving  fluted 
roQers  of  cast-iron,  by  which  it  iff  presented  to  the  action 
of  a  rapidly  revolving  cylinder  or  drum  armed  with  four 
beaters,  wluch  are  square  spars  of  wood  faced  with  iron, 
fixed  parallel  to  its  axis,  and  projecting  about  four  inches 
from  its  drcumf  erenoei  The  drum  is  provided  with  a  dome 
or  cover,  and  the  com  being  partly  held  by  the  fluted  rollers 
u  it  passes  betwixt  the  drum  and  its  oover,  the  vapid  strokes 
of  the  beaters  detach  the  grain  from  the  ears,  and  throw 
the  straw  forward  upon  slowly  revolving  rakes,  in  passing 
over  which  the  loose  grain  is  shaken  out  of  the  straw,  and 
faUs  through  a  grating  into  the  hopper  of  a  winnowing  and 
riddling  machine,  which  rids  it  of  dust  and  chaff,  and 
leparates  the  grain  from  the  unthrflshed  ears  and  broken 
ttnM,  called  roughs  or  shorU.  The  grain  and  roughs  are 
discharged  by  separate  spouts  into  ^e  apartment  below  the 
thrashing-loft,  whence  the  com  is  fed  into  the  rollers,  and 
the  thrashed  straw  falls  from  the  rakes  into  the  straw  bam 
beyond  Since  Meikle's  time  further  additions  have  been 
made  to  the  machinery.  In  the  most  improved  machines 
driYen  by  steam  or  a  sufficient  water  power,  the  grain  is 
Ajsed  by  a  series  of  buckets  fixed  on  an  endless  web  into 
the  hopper  of  a  double  winnowing-machine,  by  which  it  is 
aepsrated  into  dean  com,  light,  whites  or  capes,  and  small 
leeds  and  sand  The  discharging  spouts  are  sufficiently 
elerated  to  admit  of  sacks  being  hooked  on  to  receive  the 
different  products  as  they  fall  When  barley  is  thrashed, 
it  ii  first  carried  by  a  separate  set  of  elevators,  which  can 
be  detached  at  pleasure,  into  a  ''  hummeller,"  in  which  it 
is  freed  fiom  the  awns,  and  then  raised  into  the  second 
fanners  in  the  same  manner  as  other  grain.  The  hummeUer 
is  a  hollow  cylinder,  in  which  a  spindle  fitted  with  transverse 
blunt  knives  revolves  rapidly.  The  rough  grain  is  poured 
in  at  the  top,  and,  after  being  acted  upon  by  the  knives,  is 
emitted  at  the  bottom  through  an  opening  which  is  enlarged 
or  diminished  by  a  sliding  diutter,  according  to  the  degree 
of  trimming  that  is  required.  A  large  set  of  elevators  is 
Dsually  employed  to  carry  up  the  roughs  to  the  feeding-board, 
that  they  may  again  be  subjected  to  the  action  of  the  drum. 
The  rongjis  are  emptied,  not  directly  on  the  feeding-board, 
but  into  a  riddle,  from  which  the  loose  grain  passes  by  a 
canvas  funnel  direct  to  the  winnower  in  the  apartment 
bebw,  and  only  the  unthrashed  ears  and  short  straw  are 
aUowed  to  fall  upon  the  board. 

The  alterations  that  h£Ve  been  made  upon  the  thrashing- 
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machine  stncelleikle's  time  chiefly  affect  the  dram.  Meikla 
himself  tried  to  improve  upon  his  beaters  by  fixing  a  project- 
ing ledge  of  iron  on  their  outer  edges,  so  as  to  give  tiiem 
a  Bcut<£ing  action  similar  to  that  of  flax-miUa.  This  strips 
off  the  grain  from  oats  or  barley  very  well  when  thinly  fed 
in ;  but  its  tendency  is  to  r^b  off  the  entire  ears,  especially 
of  wheat,  and  also  to  miss  a  portion  of  the  ears,  whenever 
there  is  rapid  feeding  in.  More  recent  trials  of  drams  on 
the  scutching  principle  show  them  to  be  on  the  whole  inferior 
to  the  plam  beater. 

We  have  already  referred  to  the  general  use  of  portaUa 
thrashing-machines  in  the  eastem  counties  of  England. 
These,  for  the  most  part,  have  drums  with  six  beaters  upon 
a  skeleton  frame,  which  revolve  with  great  rapidity  ^about 
800  times  per  minute,  hence  often  called  high-speed  oram)^ 
within  a  concave  or  screen,  which  encloses  the  drum  for 
about  one-third  its  circumference.  This  screen  consista 
alternately  of  iron  ribs  and  open  wire-work,  and  is  to  placed 
that  its  inner  surface  can  be  brought  into  near  contact  with 
the  edges  of  the  revolving  beaters,  and  admits  of  this  apace 
being  increased  or  diminished  by  means  of  screwa  Ko 
feeding-rollers  are  used  with  this  dram,  the  unthrashed  corn 
being  introduced  directly  to  it 

Another  form  of  dram,  acting  on  the  same  principle  aa 
that  just  referred  to,  but  cased  with  plate-iron,  and  having 
for  beaters  eight  strips  of  iron  projecting  about  one-fourth 
of  an  inch  from  its  surface,  and  which  works  within  a 
concave  which  embraces  it  for  three-fifths  of  its  circum- 
ference, is  in  use  when  it  is  desired  to  preserve  the  straw 
as  straight  and  unbroken  as  possibla  These  are  made  of 
sufficient  width  to  admit  of  the  com  being  fed  in  sideways, 
and  are  called  bolting  machines,  from  the  straw  being 
delivered  in  a 'fit.  state  for  being  at  once  made  up  into  holtt 
or  bundles  for  market  Although  the  term  heaters  is  retained 
in  describing  those  drams,  it  is  evident  that  the  process  by 
which  the  grain  is  separated  from  the  ears  is  robbing  rather 
than  beating.  This  necessarily  requires  that  only  a  narrow 
space  intervene  between  drum  and  concave,  and  that  the  com 
be  fed  in  somewhat  thinly.  Such  machines  thrash  dean, 
whether  the  ears  are  all  at  one  end  of  the  sheaf  or  not,  and 
deliver  the  straw  straight  and  uninjured ;  but  it  is  objected 
to  these  by  some  that  they  are  slower  in  their  operation 
than  those  with  the  beating  dram,  are  liable  to  choke  if  the 
straw  is  at  all  damp,  that  the  grain  is  sometimes  broken  by 
them,  and  that  they  require  greater  power  to  drive  them. 

A  further  and  more  recent  modification  is  the  peg-dram. 
In  this  case  the  drum  is  fitted  with  parallel  rows  of  iron 
pegs,  projecting  about  2}  inches  from  its  surface,  which  in 
its  revolutions  pass  within  one-fourth  of  an  inch  of  similar 
pegs  fixed  in  the  concave  in  rows  ranning  at  right  angles 
to  the  drum.  Qreat  things  were  at  first  anticipated  from 
this  invention,  which,  however,  it  has  failed  to  realise.  But 
iron  pegs  have  more  recently  been  added  to  the  common 
beater-drum  with  apparent  success.  The  beaters  in  this 
case  are  made  one-half  narrower  than  usual,  and  have  stout 
iron  pegs,  formed  of  square  rods,  driven  into  their  faces, 
angle  foremost,  and  slightly  rofiected  at  the  points.  ^Qiese 
act  by  a  combination  cl  beating  and  rippling,  and  are  said 
to  thrash  clean  and  to  be  easily  driven. 

There  is  thus  a  great  variety  of  thrashing-machines  to  be 
found  in  different  parts  of  the  country,  Uie  comparative 
merits  of  which  are  frequently  and  keenly  discussed  by 
agriculturista  The  extraordinary  discrepancies  in  the 
amount  and  quality  of  the  work  performed  by  different 
machinee,  and  in  l^e  power  required  to  effect  it,  are  due 
quite  as  much  to  the  varying  degrees  of  skill  with  which 
their  parts  are  proportioned  and  put  together,  as  to  varying 
merit  in  the  respective  plans  of  oonstraetion. 

In  the  best  examples  of  6-horse  power  stationary  steam- 
eqgines  and  thrashing-machinery,  as  found  in  the  Lothiansi 
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fifty  qiuurten  of  grain,  taking  the  averaga  of  wheat,  barley, 
and  oata,  are  thraahcd,  dreued,  and  aacked  np  ready  for 
market,  in  a  day  of  ten  hoars,  with  a  oonaomption  of  7| 
eirt  of  good  ooala,  and  a  gross  ezpenditore  for  wages, 
Talue  of  horae  labour,  fnel,  and  wear  and  tear  of  machineiy, 
of  9d.  per  qnarter. 

The  ezigenciea  of  the  labour  market  are  gifing  a  pow«r- 
fill  stimnlna  to  the  use  of  labonr-eaTing  eontriTanoea  of  all 
kinds ;  and  hence  the  recent  introdnction  of  straw  eloTatora, 
to  be  worked  either  by  horse-power  or  by  the  same  ateam- 
engine  that  is  driving  the  thrashing-machinery.  The  latter 
plaa  finds  most  faTour  in  England,  where  it  has  already 
been  adopted  to  a  considerable  extent 

The  Royal  Agricoltnral  Society  of  Enf^d  has  done 
mndii  towiurds  ascertaining  the  r^l  merits  of  the  Tariona 
^  thrashing-machinea  now  in  nse,  by  the  carefully  eondncted 
comparatiTe  trials  to  which  it  has  subjected  those  which 
have  been  presented  in  competition  for  its  liberal  priaea 
The  accuracy  of  these  trials,  and  the  value  of  the  recorded 
results,  have  been  much  enhanced  by  the  use  of  an 
ingenious  apparatus  invented  by  Mr  C  R  Amoe,  consulting 
engineer  to  the  Society,  which  is  figured  and  described  at 
pi  479  of  vol  XL  of  the  Society's  JciinuU.  A  pencil 
connected  with  this  apparatus  traces  a  diagram  upon  a 
sheet  of  paper,  recording  every  variation  cut  the  power 
employed  during  the  experiment  to  work  the  machine  under 
triaL  For  reasons  already  stated,  we  regard  it  as  unfor- 
tunate that  the  patronage  of  tMs  great  Society  has  hitherto 
been  so  exclusively  bestowed  upon  portable  machinea 

Section  20. — Winnomnff-Jfaehinet, 

We  have  already  referred  to  the  fanners,  which,  except 
in  portable  machines,  are  almost  invariably  found  in  com- 
bination with  thrashing-mochineiy,  so  tjs  to  deliver  the 
grain  into  the  corn-chamber  in  a  comparatively  dean  state ; 
and  we  have  also  noticed  the  further  contrivances  by  which, 
when  there  is  a  sufficient  motive  power  at  command,  the 
complete  dressing  of  the  grain  goes  on  simultaneously  with 
the  thrashing.  The  winnowers  used  in  such  casea  do  not 
differ  in  construction  from  those  worked  by  hand.  In- 
deed, it  is  usual  to  have  one  at  least  that  can  be  used 
in  either  way  at  pleasure^  In  these  machines  the  separa^ 
tion  of  the  dean  from  the  light  grain,  and  of  both  from 
dust,  sand,  and  seeds  of  weeds,  or  other  rubbish,  is  effected 
by  directing  an  artificial  blast  of  wind  upon  a  atream  of 
grain  as  it  faUs  upon  a  riddlei  There  is  thus  a  comtSnation 
of  fanning  and  sifting,  which  is  used  in  different  di)q;rees 
according  to  the^;RewB  of  the  mechanist  In  some  forms 
of  this  machine  ihe  benefit  of  the  artificial  blast  is  in  a 
great  measure  lost  through  an  iigudicioua  application  of  it 

Section  21. — Com-Bntuer  and  Orinding-MUl. 
The  now  frequent  use  of  various  kinds  of  grain  in  the 
fattening  of  live  stock  creates  a  necessity  for  machines  to 
prepare  it  for  this  purpose,  either  by  breaking,  bruising, 
or  grinding.  A  profusion  of  these,  to  be  worked  by  hand, 
is  evezywhere  to  be  met  with.  Such  machines  are  always 
most  economically  worked  by  ateom  or  water  power. 
When  that  can  be  had,  a  set  of  roUen  for  bruidng  oats  or 
linseed,  and  millstones  to  grind  the  inferior  grain  of  the 
farm,  form  a  most  valuable  addition  to  bam  machinery. 

Section  22.  ^Cake-Cruehert. 

Maehinea  for  breaking  linseed-cake  into  large  pieoea  for 
cattle,  or  amaller  onea  for  aheep,  are  now  in  general  usei 
T\m  breaking  is  performed  by  passing  the  cakes  between 
senated  rollers,  by  whidi  it  is  nipt  into  morsela  These 
are  usually  driven  by  hand ;  but  it  is  always  expedient  to 
have  a  pdley  attached  to  them,  and  to  take  advantage  of 
medianical  power  when  availaUa 


Section  2Z,-^Chaf'Cutter9. 
The  use  of  this  class  of  madiinea  has  increased  very 
much  of  late  yeara  Fodder  when  cut  into  lengths  of  from 
holf-an-inch  to  an  indi  is  somewhat  more  easily  masticated 
than  when  given  to  animab  in  ita  natural  state;  but  the 
chief  advantages  of  this  practice  are,  that  it  prevents  waste, 
and  admits  of  different  qualitiea— as  of  hay  and  straw, 
straw  and  green  forage,  or  chaff  and  pulped  roots — ^being 
BO  mixed  that  animals  cannot  pick  out  the  one  from 
amongst  the  other,  but  must  eat  the  mixture  aa  it  u 
presented  to  them.  Sueh  cut  fodder  also  forms  an 
excellent  yehide  in  which  to  give  meal  or  bruised  grsin, 
either  cooked  or  raw,  to  live  stock.  This  appliea  parti- 
cularly to  aheep  feeding  on- turnips,  as  they  then  require  a 
portion  of  dry  food,  but  waste  it  grievously  when  it  is  not 
thus  prepared.  Chaff-cuttera  are  constructed  on  a  variety  of 
plans ;  but  the  prindple  most  frequently  adopted  is  Uiat 
of  radial  knivea  bolted  to  the  arm  of  a  fly-whed,  ndiicli 
work  acroaa  the  end  of  a  feeding-box  fitted  with  rdlers, 
which  draw  forward  the  straw  or  hay  and  present  it  in  a 
compresaed  atate  to  the  action  of  the  knivea,  A  tn^Aliifin 
on  this  prindple,  made  by  Cornea  of  Barbridge,  has  gained 
the  first  premium  in  ita  dass  at  recent  meeticga  of  the 
Royal  A^cultural  Sodety  of  England.  Gilleta'  guillotine 
chaff-cutter  la  an  exciedingly  ingenioua  and  effidcnt 
machine,  performing  its  work  with  great  accuracy,  and 
without  frequent  diarpening  of  its  one  double-edged  knifa 
These  maehinea  are  most  economically  worked  by  the  power 
used  for  thrashing.  The  most  convenient  ute  for  them  is 
in  the  upper  loft  ^  the  straw-bam,  where  the  straw  can  be 
supplied  with  little  labour,  and  the  chaff  dther  shoved 
aside,  or  allowed  to  fall  as  it  is  cut  through  an  opening  io 
the  floor  into  the  apartment  bdow,  and  at  once  conveyed 
to  other  parte  of  the  homeetead.  The  practice  on  aome 
farms  where  there  is  a  fixed  steam-engine,  la  to  thrash  s 
stack  of  oats  in  the  forenoon,  and  to  cut  up  the  straw, 
and  bruise  or  grind  the  grain  aimultaneoudyy  in  the 
aftemoon. 

SectUm  ^L'—Tumip^JvtUn, 

Cattle  and  aheep  which  have  arrived  at  matunty  are 
able  to  scoop  tum^  rapidly  with  their  sharp,  gouge-like 
front  teeth,  and  so  can  be  fattened  on  this  Idnd  ol  food 
without  an  abonlnte  necesdty  of  slicing  it  for  them.  Even 
for  adult  animals  there  is,  however,  an  advantage  in 
redudng  tumipa  to  pieoea  which  they  can  easQy  take  Into 
thdr  moutha,  and  at  once  get  between  their  grindera  with- 
out any  preliminary  scooping ;  but  for  young  stock,  during 
the  period  of  dentition,  it  is  indisDensabla  to  their  bars 
subsistence.  It  is  largdy  through  the  use  of  dicing- 
maehinea  that  certain  breeds  of  sheep  are  fattened' on 
tumipa,  and  got  ready  for  the  butcher  at  fourteen  montha 
dd.  It  aeema  to  be  admitted  on  all  handa  that  Gardener's 
patent  turnip-cutter  is  the  best  that  has  yet  been  produced 
for  slicing  roots  for  sheep.  It  ii  now  made  entirdy  of  iron, 
and  ia  an  exceedingly  useful  machinei 

In  cattle  fbedLng  it  is  not  usually  thought  neoeasaiy  to 
divide  the  roota  given  to  them  ao  minuUly  as  for  sheep 
A  simple  machine,  fashioned  mudi  on  the  prindple  d 
nut-crackers,  by  which,  at  each  depression  A  the  lever 
handle,  one  tumip  is  forced  through  a  set  of  knivei 
whidi  divide  it  into  slices  each  an  inch  thick,  is  very 
generally^  used  in  Berwickshire  for  this  purposa  Ifsny 
persons,  however,  prder  to  have  the  tumipa  put  into  tli» 
cattle-trougha  whole,  and  then  tt>  have  them  eat  by  ■ 
simple  croes-bUided  hand-chopper,  which  at  each  Uov 
quartera  the  piece  atrack  by  it  The  mode  of  hoodng 
fattening  cattle  largdy  determines  whether  roota  ean  be 
most  eonvenicfiily  diced  before  or  after  being  pat  into  the 
Ctfeding-truagha^ 
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Seeticm  25.-^ Tumip-Ptdpers. 

An  opinion  now  obtains,  and  is  on  the  increase^  tluit  it 
is  adTontageoTis-  to  rasp  roots  into  minute  fragments  and 
mix  them  with  chaff  before  giving  them  to  cattle,  as  t^i* 
not  only  facilitates  mastication,  but  in  wintry  weather 
prevents  the  chilling  effects  of  a  bellyful  of  such  watery  food 
as  turnips  are  when  eaten  alonei  This  system  is  peculiarly 
appropriate  when  it  is  desired  to  give  a  few  roots  to  store 
cattle  which  are  being  fed  mainly  upon  straw  or  coarse  hay. 
When  a  few  turnips  or  mangolds  are  put  down  in  their 
natural  state  there  is  a  scramble  for  tiie  better  food,  in 
which  the  stronger  cattle  get  more  than  their  share,  and 
the  weaker  are  knocked  about  But  by  pulping  the 
roots  and  mixing  them  with  a  full  allowance  of  chaff,  every 
animal  gets  its  fill,  and  there  is  nothing  to  quarrel  about 

At  the  Carlisle  meeting  of  the  Royal  Agricultural  Society 
a  premium  was  offered  for  machines  to  perform  this  kind 
of  work,  under  the  somewhat  inappropriate  designation 
of  "pulping-machines."  The  prize  was  awarded  to  Mr 
Philips  for  his  machine,  which  reduces  roots  to  minute 
fragments  by  means  of  a  series  of  circular  saws.  We  learn 
from  parties  who  have  made  trial  of  most  of  the  machines 
of  this  class  yet  brought  out^  that  they  give  the  preference 
to  that  made  by  BentaQ  of  Maldon  in  Sussex. 

SeOum  26. — Steaming  Apparaiut/or  Cooking  CattU  FoocL 

We  have  sereral  times  alluded  to  the  cooking  of  food  for 
cattl&  This  is  performed  either  by  boiling  in  a  common 
pot,  by  steaming  in  a  cloee  vessel,  or  by  infusion  in  boiling 
water.  Varieties  of  apparatus  are  in  use  for  these  purposes. 
A  convenient  end  is  a  dose  boiler,  with  a  dstem  over  it^ 
from  which  it  supplies  itself  with  cold  water  by  a  self- 
actbg  stop-cock.  This  ia  alike  suitable  for  cooking  either 
by  steaming  or  infusing. 

Section  27. — Weiffhing-MoMnes, 

It  is  of  course  indispensable  for  eveiy  farm  to  be 
provided  with  beam  and  scales,  or  other  apparatus,  for 
ascertaining  the  weight  of  grain,  wool,  and  other  com- 
modities,  in  quantities  varying  from  1  Ibi  to  3  cwt  But^ 
besides  this,  it  is  very  desirable  to  have  a  machine  by 
vhich  not  only  turnips,  hay,  manure!^  ^kc.,  can  be  weighed 
in  cart-loads,  but  by  whidi  also  the  live  weight  of  pigs, 
shoep,  and  bullocks  can  be  ascertained.  Such  a  machine, 
conveniently  placed  in  the  homestead,  enables  the  farmer 
to  check  the  weighing  of  purchased  manure,  linseed-cake, 
coal,  and  similar  commodities,  with  great  facility.  It 
affords  the  means  of  conducting  various  experiments  for 
ascertaining  the  comparative  productiveness  of  crops,  the 
quantities  of  food  consumed  by  cattle,  and  their  periodic 
progress,  with  readiness  and  precision.  To  persons  unable 
to  estimate'  the  weight  of  cattle  by  the  eye  readily  and 
!ux;anitely,  such  a  machine  is  invaluable 

Section  28. — Concluding  Bemarkt  on  ImplemeiUi, 

We  have  thus  enumerated,  and  briefly  described,  those 
machines  and  implements  of  agriculture  which  may  be  held 
to  be  indispensable,  if  the  soil  Ib  to  be  cultivated  to  the 
best  advantagei  The  list  does  not  profess  to  be  complete ; 
but  enough  is  given  to  indicate  the  progress  whicli  has 
recently  taken  place  in  this  department  '  We  have  already 
referred  to  this  department  of  the  proceedings  of  the  Boyd 
Agricnltural  Society  of  Englandy  and  would  earnestly 
recommend  to  all  engaged  in  agriculture  the  careful  study 
of  the  reports  on  implements  contained  in  the  ninth  and 
subsequent  v(^umes  of  their  Joumaf.  The  care  with  which 
they  have  selected  their  judges,  and  the  skilful  manner  in 
which  those  entrusted  with  the  difficult  and  responsible 
office  have  discharged  their  duties,  are  truly  adaairable. 
k  few  extracts  from  these  reports  will  serve  to  show  the 


extent  and  value  of  this  department  of  the  Society's  labours 
In  the  report  for  1849,  Mr  Thomson  of  Moat-Uall  says— 
''  The  Society's  early  shows  of  implements  must  be  viewed 
chiefly  in  the  light  of  baxaars  or  expositiona  Keithei 
stewards  nor  judges  had  yet  acquinxl  the  experience 
requisite  for  the  adequate  discharge  of  their  office,  so  that 
such  men  as  Messrs  Qarrett,  Homsby,  Bansome,  and  a  fe^ 
others,  would  have  laughed  in  their  sloeves  had  they  been 
told  that  they  could  learn  anything  in  the  Society's  show- 
yard.  In  spite,  however,  of  a  creditable  display  on  the 
part  of  a  few  leading  firms,  the  minority  of  the  implements 
exhibited  at  these  early  shows  were  of  inferior  construction 
and  workmanship,  and  the  general  appearance  of  the 
exhibitions  meagre  and  unsatisfactory. 

"  The  attention  of  some  of  the  leading  members  of  the 
Society  (especially  of  the  late  lamented  Mr  Handley)  was 
earnestly  directed  to  the  improvement  of  this  department, 
and  they  soon  perceived  that  lltUe  was  gained  by  collecting 
implements  in  a  show-yard  for  people  to  gaze  at,  unless  an 
adequate  trial  could  be  made  of  their  respective  merits. 
To  attain  this  end  great  exertions  were  made,  and  every 
improvement  in  the  mode  of  trial  was  followed  by  so 
marked  an  increase  in  the  number  and  merit  of  the  imple- 
mente  brought  forward  at  subsequent  shows,  as  to  prove 
the  strongest  incentive  to  further  effort 

*'  At  the  Cambridge  and  Liverpool  meetings,  when  these 
trials  were  in  their  infancy,  their  main  attraction  consisted 
of  ploughing-matches  on  a  large  scale,  which  gratified  sight- 
seers, but  gave  no  results  that  could  be  depended  upon, 
and  therefore  disappointed  all  practical  men.  It  would 
occupy  time  unnecessarily  to  trace  the  gradual  changes 
which  have  led  to  the  discontinuance  of  these  showy  exhi- 
bitions, and  the  substitution  in  their  place  of  quiet^ 
business-like  trials,  in  the  presence  of  stewards  and  judges 
alona  Suffice  it  to  say,  that  what  they  have  lost  in  dis- 
play, they  have  gained  in  efficiency,  and  consequently  in 
fiivour  with  those  classes  for  whose  benefit  they  were  de- 
signed. At  the  Tork  meeting,  the  improved  mode  of  trying 
the  ♦■hrftnhing-ni^>infla  supplied  a  deficiency  which,  until 
that  time,  had  been  much  felt,  viz.,  the  absence  of  any 
means  of  ascertaining  the  amount  of  power  expended  in 
working  the  machines  under  trial;  and  it  may  now  btf 
asserted,  with  some  confidence,  that,  with  "the  exception 
of  an  occasional  error  or  accident,  the  best  implemente  are 
uniformly  selected  for  prises. 

**  It  now  remains  to  answer  the  question  proposed  for 
consideration,  viz.,  to  what  extent  the  great  improvement 
made  of  late  in  agricultural  implements  is  due  to  the 
exertions  of  this  Society;  and  with  this  view  a  tabular 
stetement  is  subjoined,  which  shows  the  relative  extent  4uid 
importance  of  the  Sodet/s  two  first  and  two  last  shows  of 
implemente  ^-T- 

18S9  Oxford      . 
1840  CaiAridge 

1848  York 

1849  Norwich  . 

<<From  this  it  will  be  seen  that  at  Cambridge,  where  the 
trial  of  implemente  was  confined  to  one  day,  and  was^  in 
other  respects,  so  immature  as  to  be  of  littie  practical  valuer 
the  number  of  exhibitors  was  only  thirty-six,  and  the  judges 
in  whom  a  certain  discretionary  power  was  vested,  awarded 
no  money  and  but  seven  medals,  in  consequence  of  the 
scarcity  of  objecte  deserving  of  reward;  whilst  at  York, 
eight  years  after,  when  trials  lasted  several  days,  and  had 
attained  a  considerable  degree  of  perfection,  the  number  of 
exhibitors  had  increased  f  our-f  okL  The  additional  amount 
offered  in  prizes  at  the  later  meetings  has  undonbtedl] 
assisted  in  crcoting  tlus  great  increase  of  ^eompetitioii,  but 
it  cannot  be  considered  the  principal  caiise^  since  the  impio 
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ment-maken  are  nnanimonB  in  deolAiing  that,  eren  when 
moet  micceasfnl,  the  prixee  the/  receive  do  not  reimbane 
them  for  their  ezpenMs  and  loss  of  timet  How,  then, 
are  the  increased  exortione  of  the  maohine-makerB  to  be  ac- 
counted for  t  Simply  by  the  fact  that  the  triala  of  imple- 
ments have  gradually  won  the  confidence  of  the  farmer,  so 
that,  when  selecting  implements  for  purchase,  he  gives  the 
preference  to  those  which  have  received  the  Sooie^s  mark 
of  approval  This  inference  is  corroborated  by  the  makers 
themselves,  who  readily  admit  that  the  winner  of  a  price, 
for  any  implement  of  general  utility,  is  sure  to  receive  an 
ample  amount  of  orders,  and  that  tiie  award  of  a  medal  is 
worth  on  an  average  £50.* 

In  reporting  upon  the  agricultural  implement  department 
of  the  Qreat  Exhibition,  Mr  Pusey  says — ''  The  yearly  shows 
and  trials  of  the  Royal  Agricultural  Society  have  certainly 
done  more  in  England  for  agricultural  machines  within  the 
last  ten  years,  than  had  been  attempted  anywhere  in  all 
former  time.  ....  It  seems  proved  that  since  annual 
oountiy  shows  were  established  by  Lord  Spencer,  Mr 
Handley,  and  others  yet  living,  old  implements  have  been 
improved,  and  new  ones  devised,  whose  performances  stand 
the  necessary  inquiiy  as  to  the  amount  of  saving  they  can 
effect  To  ascertain  that  amount  precisely  is  difficult ;  but, 
looking  through  the  successive  stages  of  management,  and 
seeing  that  the  owner  of  a  stock-fann  is  enabled,  in  the 
preparation  of  his  land,  by  using  lighter  ploughs,  to  cast  off 
one  horse  in  three,  and  by  adopting  other  simple  tools  to 
dispense  altogether  with  a  great  part  of  his  plouj^ldng, — 
that  in  the  culture  of  crops  by  the  various  drills,  horse  labour 
can  be  partly  reduced,  the  seed  otherwise  wanted  partly 
saved,  or  the  use  of  manures  greatly  economised,  while  the 
hone-hoe  replaces  the  hoe  at  one-half  the  expense, — ^that 
in  harvest  the  American  reapers  can  effect  thirty  men's  work, 
whilst  the  Scotch  cart  replaces  the  old  English  waggon  with 
exactly  half  the  number  of  horses, — ^that  in  preparing  com 
for  man's  food,  the  steam  thrashing-machine  saves  two-thirds 
of  our  former  expense, — and  in  preparing  food  for  stock, 
the  turnip-cutter,  at  an  outlay  of  1&,  adds  8&  a-head  in  one 
winter  to  the  value  of  sheep ;  lastly,  that  in  the  indispensable 
but  costly  operation  of  draining^  the  materials  have  been 
reduced  from  SOsl  to  15& — ^to  one-fifth,  namely,  of  their 
former  cost, — it  seems  to  be  proved  that  the  efforts  of  agri- 
cultural mechanists  have  been  so  far  successful,  <u  in  all 
tkeu  vMin  hranehet  of  farming  labour,  taken  together,  to 
effect  a  saving,  on  outgoings,  of  little  less  than  one-hali" 

Since  these  reports  were  xnade,  the  demand  for  improved 
agricultural  implements  and  machinery  has  increased 
enormously,  so  much  so  that  the  manufacture  of  them  is 
now  a  most  important  and  a  rapidly  increasing  branch  of 
our  national  industry,  and  we  quite  anticipate  that  in  a  short 
time  there  will  be  such  a  general  appreciation  of  the  benefits 
of  cultivation  by  steam  power,  and  such  a  demand  for  engines 
and  tackle  to  carry  it  out,  as  the  makers  and  manufacturers 
will  find  it  difficult  to  satisfy. 

Scottish  agriculturists,  in  reading  these  reports,  will  pro- 
bably note  with  self-gratulation,  that  some  of  the  improve- 
ments referred  to«s  di  recent  introduction  in  England,  vi&, 
two-horse  ploughs  and  one-horse  carts,  have  long  been  estab- 
liahed  among  tiiemselvea  Indeed,  they  will  find  graceful 
acknowledgment  of  the  fact  in  these  reports.  XXnlees  alto- 
gether blinded  by  prejudice,  they  will,  however,  see  that  our 
brethren  south  of  the  Tweed  have  alnady  outstripped  us  in 
many  particulars,  and  that  unless  our  national  Society,  our 
meohimiBts,  and  farmers,  exert  themselves  with  correspond- 
ing judgment  and  zedl,  we  must  henceforth  be  fain  to  follow, 
where  we  at  least  fancy  that  we  have  hitherto  been  leading. 
But  we  have  more  important  motives  and  encouragements 
to  exertion  than  mere  national  emulation.  The  extent  to 
whioh  the  cost  of  production  of  farm  produce  has  been 


lessened  by  recent  improvements  in  the  implements  of 
husbandly,  and  in  the  details  of  farm  management,  is  greater 
than  many  are  aware  ot  It  seems  to  be  in  this  directioB 
mainly  that  the  farmer  must  look  for  a  setoff  against  the 
steadily  increasing  cost  of  land  and  laboui:  If  by  further 
improvements  in  his  machinery  and  implements  he  is  enabled 
to  keep  fewer  horses^  to  get  his  deep  tillage  perfonned  by 
steam  power,  and  his  mowing  and  reaping  aooompliahed  by 
the  ordmary  forces  which  he  requires  throughout  the  year, 
the  reduction  upon  the  prime  cost  of  his  produce  will  he 
really  important  ^-  hopeful  element  in  this  anticipated 
progress  is  that  it  tends  directiy  to  elevate  the  condition  of 
the  rural  labourer.  Every  addition  to  the  steam  power  and 
labour-saving  machines  use4  npon  the  fann  impHea  an 
increased  demand  for  cultured  minds  to  guide  them,  s 
lessening  of  the  drudgery  heretofore  imposed  upon  humaa 
thews  and  sinews,  an  equalising  of  employment  throughout 
the  year,  and  a  better  and  steadier  rate  of  wages.  Believing, 
as  we  do,  that  on  every  farm  enormous  waste  of  motive 
power — mechanical,  animal,  and-  manual — ^is  continuouslj 
going  on  through  the  imperfection  of  the  implements  and 
machines  now  in  use,  we  would  urge  upon  all  oonoemed 
to  look  well  to  this  \  tot,  with  all  our  improvements,  there 
is  undoubtedly  yet  a  large  margin  for  retrenchment  hera 

Besides  the  bi:dky  and  costly  implements  now  enumerated, 
every  farm  must  bo  provided  with  a  considerable  assortment 
of  hand-implements  and  tools,  all  of  which  it  is  of  conse- 
quence to  have  good  of  their  kind.  Although  not  individu- 
ally coetiy,  they  absorb  a  considerable  ei^ital  in  the  aggre- 
gate.  When  not  in  use,  they  require  to  be  kept  under  lock, 
and  at  all  times  need  to  be  wdl  looked  aftec  Without 
waiting  to  desoiibe  these  in  detail,  let  us  nOw  see  how  the 
work  A  the  farm  is  conducted. 

CHAPTEB  VIL 

PBXPASATIOV  OF  THB  LAKD  VOS  TILLAOl  OFEEAnOVt. 

SeeUon  l.-^When  Begmred. 
Before  those  simple  tillage  operations  which  are  necessary 
in  every  instance  of  committing  seeds  to  the  earth  can  be 
gone  about,  there  are  more  cos^  and  elaborate  processes  of 
preparation  which  must  be  encountered  in  certain  circuzL- 
stances,  in  order  to  fit  the  soE  for  bearing  cultivated  crops. 
It  is  now  only  in  exceptional  cases  that  the  British  sgri- 
culturist  has  to  reclaim  land  from  a  state  of  nature.  The 
low-country  fanner  does  occasionally  meet  with  a  patch  of 
woodland,  or  a  bank  covered  with  gorse  or  brushwood,  which 
he  sets  about  converting  into  arable  land.  It  is  in  the 
higher  districts  that,  from  the  facilities  now  afforded  lor 
readily  enriching  poor  soils  by  portable  manures,  the  plough 
still  frequentiy  invades  new  portions  of  muir  and  bog,  and 
trjoisf orms  them  into'fields.  The  occupiers  of  land  in  these 
upland  districts  are  accordingly  still  familiar  with  the 
prooesses  of  paring  and  burning,  trenching,  removing  earth- 
fast  stones,  and  levelling  inequdities  of  surfaoei  In  bresk* 
ing  up  land  that  has  been  for  a  course  of  years  under 
pasturage,  paring  and  burning  are  also  frequent!^  resorted 
to  in  all  parts  of  the  country.  Hie  grand  improvement  of 
all,  thorough  underground  drainage,  Is  common  to  e?oiy 
district  and  class  of  soilsL 

Seeium  3. — Draining. 

From  the  moist  climate  of  Britain,  drainingis  undoubtedly 
the  all-important  preliminary  operation  in  setting  about  the 
improvement  of  the  soiL 

To  drain  land  is  to  rid  it  of  its  superfluous  moistum 
The  rivers  of  aoountry  with  their  tributary  brooks  and  rjDs 
are  the  natural  provision  for  removing  the  rain  water  whkh 
either  flows  directiy  from  its  surface^  or  which,  after 
percolating  tiuou^  porous  strata  to  an  indefinite  depth,  i> 
again  discharged  at  the  surface  by  sprinfL     The  latter  may 
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thoB  be  tegarded  as  tliA  outlets  of  a  natural  imdezgroiind 
dzamfiga  This  proviaion  for  dispoeing  of  the  water  that 
falls  finom  the  douds  is  usually  so  iiregular  in  its  distribu- 
tion, and  80  imperfect  in  xta  operation,  that  it  leaves  much 
to  be  aocompliahed  by  human  labour  and  ingenuity.  Hie 
art  of  the  drainer  accordingly  consists— 

lit.  In  improving  the  natural  outfalls  by  deepening, 
straightening,  or  ambanVing  rivers;  and  by  supplementing 
these,  when  necessary,  by  artificial  canals  and  ditches: 
and. 

'2d,  In  freeing  tbe  soil  and  subsoil  from  stagnant  water, 
by  means  of  artificial  underground  channels. 

The  firet  of  these  operations,  called  trwik  drainoffe^  is  the 
most  needful ;  for  until  it  be  accomplished  there  are  exten- 
tire  tracts  of  land,  and  that  usually  of  the  most  valuable 
kind,  to  which  the  secondary  process  either  cannot  be 
applied  at  all,  or  only  with  the  most  partial  and  inefficient 
resnltsL  Very  many  of  our  British  rivers  and  streams  flow 
vith  a  sluggish  and  tortuous  course  through  valleys  of  flat 
alluvial  soil,  which,  as  the  coast  is  approached,  expand  into 
extensiTe  plains,  but  little  elevated  above  the  level  of  the 
sea.  Here  the  course  of  the  river  is  obstructed  by  shifting 
shoaL  and  sand-banks,  and  by  the  periodic  influx  of  the 
tides.  Tbe  consequence  is,  that  immense  tracts  of  valuable 
land  are  at  all  times' in  a  water-logged  and  comparatively 
vorthless  state,  and  on  eveiy  recurrence  of  a  flood  are  laid 
entirely  under  water.  In  a  subsequent  chapter  on  '*  Waste 
Landi*  some  account  shall  be  given  of  the  extent  of  this 
(Til,  and  of  the  efforts  that  have  been  successfully  devoted 
to  its  remedy.  Some  of  these  fen-land  and  estuaiy  drain- 
age works  have  been  accompUshed  in  the  face  of  natural 
obstacles  of  the  most  formidable  character,  and  constitute 
trophies  of  engineering  talent  of  which  tiie  country  may  well 
be  proud.  Great  as  Uie  natural  difficulties  are  which  have 
to  be  eneouatered  in  such  cases,  there  are  others  of  a  differ- 
ent kind  which  have  often  proved  more  unpracticabla  It 
lias  been  found  easier  to  exclude  the  sea  and  restrain  land- 
floods,  than  to  overcome  the  prejudices  and  reconcile  the 
conflicting  interests  of  navigation  companies,  commissioners 
uf  sewers,  owners  of  mills,  and  landed  proprietors.  Although 
all  these  classes  suffer  the  most  serious  loHses  and  incon- 
Tenienoes  from  the  defective  state  of  many  of  our  rivers, 
it  is  found  extremely  difficult  to  reconcile  their  conflict- 
ing daims,  and  to  allocate  to  each  his  proper  share  of  the 
cost  of  improvements  by  which  all  are  to  benefit  A  most 
interesting  and  instructive  Ulustration  of  the  urgent  necessity 
for  improving  the  state  of  our  rivers,  of  the  difficulties  to 
be  encountered  in  doing  so,  and  of  the  incalculable  benefits 
thns  to  be  obtained,  has  been  given  in  an  essay  on  Trunk 
I)rainage,  by  John  Algernon  Clarke,  £sq.,  published  in 
▼oL  zv.  (port  first)  of  the  Journal  of  tha  Royal  AgrietUturcU 
Society  of  England,  Mr  Clarke,  after  some  most  important 
obserratious  on  trunk  drainage,  describes  in  detail  works 
projected  under  powers  granted  in  an  Act  of  Parlia- 
ment, passed  in  1852,  "constituting  commissioners  for 
the  improvement  of  the  river  Nene  and  the  navigation 
thereof." 

There  is  not  a  district  of  the  kingdom  in  which  works 
similar  in  kind  are  not  absolutely  indispensable,  before 
extensive  tracts  of  valuable  land  can  be  rendered  available 
f  )r  profitable  cultivation  by  means  of  underground  drainagCL 
Itis  interestingto  know  that  thenecessity  for  trunk  drainage, 
and  the  means  of  accomplishing  it.  were  distinctly  set  before 
the  public  200  years  ago  by  a  practical  draining  engineer, 
to  whoia  writings  the  attention  of.  the  agricultural  com- 
mnnity  has  been  frequently  directed  of  late  by  Mr 
IVkes,  Mr  Qisbome,  and  others.  From  the  third  edition 
(1652)  of  Tha  Improver  Improved,  by  Waiter  Blithe,  the 
author  referred  to,  in  which  the  true  principles  of  land 
l«fcag»  are  stated  as  distinctly,  and  urged  as  earnestly,  an 


by  any  of  our  modem  writers,  we  here  quote  the  foOowing 
remarks  >— 

**  A  strait  wstar-oooraa,  eat  a  ooosiderable  depth,  in  a  thoosaad 
parts  of  this  nation,  woold  be  more  advanta^ua  than  we  are 
aware  of^  or  I  will  taak  myself  here  to  dispute  Amher.  And  thongh 
many  peiaons  are  interested  therein,  and  some  will  agree,  and  others 
will  oppose ;  one  creek  lyeth  on  one  side  of  the  river,  in  one  lord's 
manor,  and  another  lyeth  on  the  other  side,  and  divivrs  men  own  the 
sama ;  why  may  not  one  neighbour  change  with  another,  when  both 
are  gainers  f  If  not,  v^y  may  they  notO€  eonipelUd  for  their  oum 
gooai  and  th*  eommonwealth't  advantafft  I  daresay  thousanda  of 
acres  of  very  rich  land  may  hereby  be  sained,  and  possibly  as  many 
more  much  amended,  that  are  almoat  Mstrored ;  bat  a  law  is  want- 
ing herein  for  the  present  which  I  hope  wiU  be  supplied  if  it  may 
appesr  advancement  to  the  public ;  for  to  private  interests  it  is  not 
possible  to  be  the  least  prqudice,  when  evary  man  hath  benefit,  and 
each  man  may  also  hare  an  equaU  allowance  if  the  least  prejudiced. 

'*  But  a  word  or  two  more,  and  so  shall  oonclnda  this  chapter — 
and  it  is  a  little  to  Author  this  improvement  through  a  great 
destruction  (aa  some  may  say) ;  it  is  the  remoring  or  the  destroying 
of  all  such  mills,  and  nons  else,  aa  drown  and  corrupt  more  lands 
than  themselvea  are  worth  to  the  commonwealth,  and  tiiev  are  auch 
aa  are  kept  up  or  dammed  so  high  sa  that  they  boggyne  all  the 
landa  that  lye  under  their  mill-head.  Bach  miUa  oa  are  of  little 
worth,  or  are  by  constant  great  chargea  maintained,  I  advise  to  be 
palled  down ;  the  advance  of  the  land,  when  the  ivater  is  let  run 
ms  course,  and  not  impoimded,  will  be  of  far  greater  value  many 
timea.  But  in  case  the  mills  diould  be  so  necessary  and  profitabie 
too,  and  far  moro  than  the  landa  they  ajpoil,  1  shall  then  advisp, 
that  under  thy  mill-dam,  so  many  yards  wide  from  it  as  may  prevent 
breaking  through,  thou  make  a  very  deep  trench  all  alon^  bo  far  as 
tiiy  Unas  are  putrefied,  and  thereinto  receive  all  the  iasum^  spew- 
ing water,  and  thereby  stop  or  cut  off  the  feeding  of  it  upon  thy 
meadow,  and  cany  it  away  oack  into  thy  back-water  or  false  course, 
by  aa  deep  a  trendi,  cut  through  the  most  low  and  convenient  imrt  ol 
thy  meads.  Bat  put  case  that  thoa  shouldst  have  no  convenient 
fall  on  that  aide  thy  mill-dam,  then  thou  must  make  some  course, 
cr  pkuU  »om$  trough  under  thy  mill-dain,  and  so  carry  it  under 
into  soma  lower  course  that  may  preserve  it  from  soaking  thy 
meadows  or  pasturea  under  it ;  and  oy  this  means  thou  maist  in  a 
good  measure  reduco  thy  land  to  good  soandneas,  snd  probably 
wholly  cure  it^  and  preserve  thy  mill  alsa" 

It  is  painful  to  reflect  that  after  the  lapse  of  two  cen- 
turies, we  should  still  see,  as  Blithe  did,  much  **  gallant 
land"  ruined  for  want  of  those  draining  operations  which  he 
BO  happily  describes. 

A  clear  outfall  of  sufficient  depth  being  secured,  the  ^ay 
is  open  for  the  application  of  underground  draining.  And 
here  it  may  be  proper  to  state,  that  there  ia  very  little  of 
the  land  of  Great  Britain  naturally  so  dry  as  not  to  be 
susceptible  of  improvement  by  artificial  draining ;  for  land 
is  not  in  a  perfect  condition  with  respect  to  drainage,  unless 
all  the  rain  that  falls  upon  it  can  sink  down  to  the 
minimum  depth  required  for  the  healthy  development  of 
the  roots  of  cultivated  crops,  and  thence  find  vent,  either 
through  a  naturally  porous  subsoil  or  by  artificial  channels. 
Much  controversy  has  taken  place  as  to  what  this  minimum 
depth  is.  Suffice  it  to  say,  that  opinion  is  now  decidedly 
.in  favour  of  a  greater  depth  than  was  considered  necessary 
even  a  few  years  ago,  and  that  the  best  authorities  concur 
in  stating  it  at  from  three  to  four  feet  There  are  penons 
who  doubt  whether  the  roots  of  our  ordinary  grain  or  green 
crops  ever  penetrate  to  such  a  depth  as  has  now  been 
specified.  A  careful  examination  will  satisfy  any  one  who 
makes  it,  that  minute  filamentary  rootlets  are  sent  down  to 
extraordinary  depths,  wherever  they  are  not  arrested  by 
stagnant  water.  It  has  also  been  questioned  whether  any 
benefit  accrues  to  crops  from  this  deep  descent  of  their 
roots.  Some  persons  have  even  asserted  that  it  is  only 
when  they  do  not  find  food  near  at  hand  that  they  thus 
wander.  But  it  must  be  borne  in  mind  that  plants  obtain 
moisture  as  well  as  nourishment  by  means  of  their  roots, 
and  the  fact  is  well  known  that  plants  growing  in  a  deep 
soil  resting  on  a  porous  subsoil  seldom  or  never  suffer  from 
drought  It  is  instructive,  too,  on  this  pointy  to  observe 
the  practice  of  the  most  skilful  gardeners,  and  see  thf 
importunce  which  they  attach  to  trenching,  the  great  depth 
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ttt  wbich  thej  often  deposit  manure^  and  the  itreM  wliich 
they  lay  upon  thorough  draiimga  On  the  other  hand,  it 
ia  well  known  that  soila  which  aooneat  beoomo  aatonted, 
and  nm  from  the  aorface  in  wet  weather,  are  preeiBflly 
Ihoee  which  parch  and  get  chapped  the  aooneat  in  drought 
The  effectual  way  to  aecore  our  crope  at  once  from  drown- 
hig  and  parching;  is  to  pat  the  land  in  a  tight  ocmdition 
with  respect  to  drainaga 

All  aoila  posaeea  more  or  less  the  power  of  abaorbing 
and  retaining  water.  Pore  days  haye  it  in  the  greateat 
degree,  and  giitty  afliceooa  onea  ia  the  smaSeat  In  dry 
weather  this  power  of  attracting  moirture  ia  constantly 
operating  to  supply  from  below  the  loss  taking  place  by 
evaporation  at  the  sor&oe.  In  heavy  rains,  as  soon  aa  the 
entire  mass  has  drank  its  fill,  the  excess  begins  to  flow  off 
below ;  and  therefore  a  deep  stratum,  through  which  water 
can  percolate,  but  in  ^hich  it  can  nerer  stagnato— that  is, 
never  exceed  the  point  of  saturation — ^ii  precisely  that  in 
which  plants  are  most  secure  from  the  extremes  of  drought 
and  drowning. 

If  a  perfect  condition  of  the  soil  with  req>eot  to  drainage 
ii  of  importance  for  its  influence  in  preeerving  it  in  a  right 
condition  as  respects  moisture,  it  is  still  more  so  for  its 
effects  npon  its  tmnperaiwr.  All  who  are  conversant  with 
raral  affiedrB  are  familiar  with  that  popular  dassiflcation  of 
toils  in  virtue  of  which'such  as  are  naturally  dry  are  also 
invariably  qwken  of  as  toarm  and  Mrlp;  and  conversely, 
that  wet  soils  are  invhTiably  described  as  being  cold  snd 
late.  This  classification  is  strictly  accurate,  and  the  explana- 
tion of  it  ii  simple.  An  excess  of  water  iu  soQ  keepRdown 
its  temperature  in  various  way&  In  paastng  into  the  state 
of  vapour  it  rapidly  carriea  off  the  heat  which  the  coil  has 
obtained  from  the 'sun's  rays.  Water  poaseeses  also  a  high 
radiating  power;  so  that,  when  present  in  the  soil  io  excess, 
and  in  a  stagnant  state,  it  is  constantly  carrying  off  heat  by 
evaporation  and  radiation.  On  the  other  hand,  f  tagnant 
water  conveys  no  heat  downwards ;  for  although  tiio  siuf  ace 
is  warmed,  the  portion  of  water  thus  heated  being  lightest, 
remains  floating  on  the  surface^  and  will  give  back  its 
heat  to  the  atmoi^ere,  but  conveys  none  downwards. 
When  the  surface  of  stagnant  water  becomea  colder  than  the 
general  mass,  the  very  opposite  eftect  immediately  ensues; 
for  as  water  cools  its  density  increases,  and  thus  causea  an 
instant  sinking  of  the  portion  that  haa  been  cooled,  and  a 
rising  of  a  warm  portion  from  below  to  take  its  place — this 
movement  continuing  until  the  whole  has  been  lowered  to 
40*,  at  which  point  water  reaches  its  maTimum  density, 
while,  if  the  temperature  be  reduced  a  few  degreea  more, 
water  will  begin  to  freese.  It  is  thus  that  soil  snrchaiged 
with  water  is  kept  at  a  lower  temperature  than  sinfilar  soil 
that  has  a  sufficient  natural  or  artificial  drainage. 

But  whiltf  the  presence  of  stagnant  water  in  a  soQ  has 
this  iigurions  power  of  lowering  its  temperature,  a  very 
different  effect  ensues  when  rain  water  can  aink  freely  into 
it  to  a  depth  of  several  feet,  and  then  find  a  ready  exit  hf 
drainage ;  for  in  this  case  the  rain  water  carries  down  with 
it  the  heat  which  it  has  acquired  from  the  atmosphers  and 
from  the  sun-heated  surface,  and  imparts  it  to  tlra  subsoil 
There  is  as  yet  a  lack  of  published  experiments  to  show  the 
ordinary  increase  of  temperature  at  various  depths  and  in 
different  soils,  as  the  result  of  draining  wet  hmd.  Those 
conducted  by  Mr  Farkes,  in  a  Lancashire  bog  in  June  1837, 
showed,  as  the  mean  of  thirty-five  observations,  that  the 
drained  and.  cultivated  soil  at  seven  inches  from  the  surface 
was  10*  warmer  than  the  adjoining  imdrained  bog  in  its 
natural  state  at  the  same  depth.  It  is  undersUxid  that 
kter  experiments  conducted  1^  the  same  gentleman  on  an 
extended  scale  fully  establish  the  fact^  that  an  increased 
temperature  of  the  soil  is  an  unfailing  accompaniment  of 
(borough  draining.    The  importance  of  this  result  cannot 
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weQ  be  over-rated.  The  temperature  and  other  oonditioBs 
of  the  atmo^here,  which  we  call  dimate,  are  placed  beyond 
human  control ;  but  this  power  oi  raising  the  tesnpentue 
of  all  wet,  and  consequenuy  cold  soils,  becomes  tantamount 
in  some  of  its  results  to  a  power  of  improving  the  cHmaia 
There  are^  accordingly,  good  grounds  for  stating  that  io 
nnmeroiis  cases  grain  crops  have  ripened  sooner  by  ten  or 
twelve  days  than  they  would  have  done  but  for  the  draining 
of  the  land  on  which  they  grew. 

The  points  which  we  have  thus  briefly  tondud  upon  are 
so  essential  to  an  intelligent  appreciation  of  the  solgeet, 
that  we  have  felt  constrained  to  notice  them,  however 
meegrely.  But  our  ^aoe  forbids  more  thanamereenaniera- 
tion  of  some  of  the  many  evils  inseparable  from  the  preeence 
of  stagnant  water  in  the  aoil,  and  of  the  benefits  that  flow 
from  its  removal.  Wet  land,  if  in  grass,  produces  only  the 
coarser  grasses,  and  many  sub^uatic  plants  and  mosses, 
which  are  of  littie  or  no  value  for  pasturage;  ita  herbage 
is  lata  of  coming  in  spring,  and  fails  early  in  autumn  ;  the 
animals  grased  upon  it'are  unduly  liable  to  disease,  and 
shero,  espedalfy,  to  the  fatal  rot  When  land  is  need  ss 
arable,  tillage  operations  are  easily  intempted  by  rain,  and 
the  period  always  much  limited  in  whidi  they  can  be 
proseented  at  all;  the  compactness  and  toughness  of  such 
land  renders  each  operation  mors  arduous,  and  more  of 
them  necessary,  than  in  the  case  of  dry  land.  The  sniface 
must  necessarily  be  thrown  into  ridges^  snd  the  furrows  and 
crosscuts  duly  cleared  out  after  each  process  of  tillage,  on 
which  surface  expedients  as  much  labour  has  probably  been 
expended  in  each  thirty  years  as  would  now  suffice  to  make 
drains  enough  tclay  it  permanentiy  dry.  With  all  these 
precautions  the  best  seed-time  is  often  missed,  and  this 
usually  proves  the  prelude  to  a  scanty  crop,  or  to  a  late  and 
disastrous  harvest  The  cultivation  of  the  turnip  and  other 
root  crops,  which  require  the  soil  to  be  wron^t  to  a  deep 
and  free  tilth,  either  becomes  altogether  impracticable,  and 
must  be  abandoned  for  the  safe  kit  costly  bare  faJlow,  or 
is  carried  out  with  great  labour  and  hasard;  and  the  crop^ 
when  grown,  can  neither  be  removed  from  the  ground,  nor 
consumed  upon  it  by  sheep  without  damage  by  poaching 
'Hie  dung,  lime,  and  otiier  manure^  that  is  apjdied  to  sneh 
land  is  in  a  great  measure  wasted;  and  the  breaking  of 
the  subsoil  and  general  deep  tiDage^  so  benefidal  in  other 
dreumstances,  is  here  positively  mischievoius,  as  it  does  but 
increase  its  power  of  retaining  water.  Taking  into  acooont 
the  excessive  labour,  cost^  and  risk,  inseparable  from  the 
cultivation  of  wet  land,  and  the  scanty  and  precarious 
character  of  the  crops  so  obtained,  it  woidd  in  many  cases 
be  wiser  to  keep  sndi  lands  in  grass,  than  to  proeecate 
arable  husbandry  under  such  adverse  droumstancea.  These 
veiy  serious  evils  can  dther  be  entirely  removed,  or,  at  the 
least,  very  greatly  lessened  by  thorough  draining:  It  often 
happens  that  naturally  porous  soils  are  so  soaked  by  springs, 
or  so  water-logged  by  resting  upon  an  impervious  sobsoil, 
or,  it  may  be,  so  drowned  for  want  of  an  outfall  in  aosne 
ndj^bouring  liver  or  stream,  that  draining  at  onoe  effecta 
a  ^rf ect  cure,  and  places  them  on  a  par  with  the  best 
naturally  dry  soils.  In  the  case  of  day  soils,  tiie  improve- 
ment effected  by  draining  is  in  some  respects  greater  than 
in  any  other  dasi»  bnt  still  it  cannot  change  ti&e  inherent 
propertiea  of  day.  Hue  haa  sometimes  been  overlooked 
by  sanyiine  improvers,  who,  haatily  assuming  that  their 
strong  land,  wh«i  drained,  would  henceforward  be  as  friable 
and  sound  as'  the  more  porous  kinds,  have  proceeded  to 
treat  it  on  this  assumption,  and  have  found  to  their  eost 
that  day,  however  weU  drained,  will  still  get  into  mottar 
and  dods,  if  it  is  tilled  or  trodden  on  too  soon  after  lain. 
It  ia  entirdy  owing  to  sudi  rash  and  unskflfnl  management 
that  an  opinion  has  sometimesT^ot  abroad,  that  day  laoda 
are  injured  by  draining.    They  merdy  retain  the  qoalitiey 
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peeoliar  to  day,  and  when  iney  are  treated  judioondy, 
ahov  at  good  a  oompaiatiYe  benefit  from  dnining  as  otiier 
Boik  The  only  inatancea  in  whidi  eren  temporary  iiyaiy 
uiBoe  from  draining  ia  in  the  eaae  of  aome  pdaty  and  fen 
landa^  whioh  are  ao  looae  that  they  raffer  from  drought  in 
protracted  diy  weather.  As  each  lands  are  oanally  level 
and  have  wBter^ootaraea  near  them,  thia  InoonTenience  admita 
of  an  eaay  remedy  by  ahntting  up  the  main  ontlete,  and  then 
admitting  water  into  the  ditche&  The  drains  in  thia  way 
become  ready  ehannela  for  applying  the  needed  moiatore 
by  a  kind  of  anbterraneons  irrigation. 

The  beneficial  effecta  of  thorongh  draining  are  of  a  teiy 
deciaiTe  and  striking  kind.  Hie  removal  of  atagnant  water 
from  a  stratom  of  4  feet  in  depth,  and  the  estabUahing  of 
a  free  paaaage  for  rain  water  and  air  from  the  soif aoe  to 
the  level  of  the  draina,  speedily  effecta  most  important 
changes  in  the  condition  of  the  soil  and  anbeoiL  Plough- 
ing  aod  other  tillage  operations  are  performed  more  ea^y 
than  before  in  consequence  of  a  more  friable  state  <rf 
the  soil  Moderate  rains  whieh  formerly  would  have  sufficed 
to  arrest  theee  operations  do  so  no  longer,  and  heavy  falls 
of  rain  causa  a  much  shorter  interruption  of  these  laboun 
than  they  did  when  the  land  was  in  its  natural  stata  Deep 
tillage,  whether  bv  the  common  or  subsoil  plough. (which 
formerly  did  harm),  now  aids  the  drainage,  and  ia  every  way 
benefidaL  Ridges  and  surface  furrows  being  no  longer 
needed  the  land  can  be  kept  flat,  with  great  benefit  to  orops 
and  furtherance  to  field  operationaL  An  earlier  seed-time 
and  harvest,  better  crops,  a  healthier  live  stock,  |uid  an 
inproved  style  of  husbandry,  are  the  usual  and  well  known 
aequents  of  jadidoualy  conducted  drainage  operationaL  In 
ihort,  the  meet  experienced  and  akilful  agriculturists  now 
declare  with  one  consent  that  good  drainage  is  an  indispens- 
able preliminary  to  good  cultivation. 

Although  it  has  been  reserved  to  the  present  times  to  aee 
land  draining  reduced  to  a  system  based  on  scientific  prin- 
dplea.  Of  very  great  improvement  effected  in  its  detoiis»  it 
is  by  no  means  a  modem  diacovery.  The  ^^"m>"«  were 
earefol  to  keep  their  arable  lands  dry  by  means  of  open 
trenches,  and  there  are  even  aome  grounds  for  surmising 
that  they  used  covered  drains  for  the  same  purposa  In- 
dubitable proof  exists  that  they  constructed  under^pround 
channels  l^  means  of  tubes  of  burned  earthenwaie;  but 
it  seems  more  probable  that  these  were  deaigned  to  eany 
water  to  their  dwellings,  Ac,  than  that  they  were  uaed 
simply  as  drainsi  Beoent  inquiries  and  diaooveries  have 
also  ahown  that  It  ia  at  least  several  centuriea,  since  covered 
channels  of  various  kinds  were  in  use  by  British  huabandmen 
for  drying  their  land.  It  ia,  at  all  eventa,  two  centuries 
aince  Oaptain  Walter  Blithe  wrote  as  f oIIowb  ^— 

"Superfluous  and  venomous  water  which  lyeth  in  the 
cuih  flind  much  occasioneth  bogginease,  mirinease,  rushes, 
flags,  and  other  filth,  is  indeed  thechief  cause  of  banenease 
in  anv  land  of  this  nature.  ....  Draymngis  an  excellent 
and  diief est  means  for  their  reducement ;  and  for  the  depth 
of  such  draynes,  I  cannot  possibly  bound,  because  I  have 
not  time  snd  opportunity  to  take  in  all  ciroumstancee.  .  .  •  . 
And  f or  tlqr  dzayning  trench,  it  must  be  made  so  de^ 
^  it  goe  to  the  bottome  of  the  cold,  spewing  moyst  water, 
that  feeds  the  fl^  and  the  rush;  for  the  widenesae  of  it, 
vae  tiiine  owne  liberty,  but  be  sure  to  make  it  so  wide  as 
thoa  mayest  goe  to  the  bottome  of  it,  which  must  be  so 
iov  as  any  moysture  lyeth,  which  moystuxe  usually  lyeth 
under  the  over  and  second  swarth  of  the  earth,  in  aome 
gnvel  or  sand,  or  else^  where  aome  greater  stones  are  mixt 
^Hh  day,  under  which  thou  must  goe  half e  one  spades  graft 
deepe  at  least;  yea,  suppose  this  corruption  that  feeds  and 
noiuiaheth  the  ruahor  flagg  ahould  lie  a  yard  or  foure  foot 
deepe,  to  the  bottome  of  it  thou  m  ost  goe,  if  ever  thou  wilt 
diajne  it  to  purpose  ....  And  for  the  drayning  trench 


be  sure  thou  indeavour  to  eany  it  as  iMamqwn  ft  itni^i 

line  as  poasiblei to  the  bottome  where  the  apewmg 

spring  lyeth  thou  must  goe,  snd  one  spades  depth  or  gqift 
beneath,  how  deep  so  ever  it  be,  if  thou  vrilt  drayne  thy 
land  to  purpoae,  I  am  forced  to  use  repetitions  of  some 
things,  because  of  the  suitableness  of  the  tUogs  to  which 
they  are  applyed;  aa  also  because  of  the  slownesae  of  peoples 
apprehensions  of  them,  as  appears  by  the  non-piaotice  of 
them,  the  which  wherever  you  aee  dravnSng  and  trenching 
you  shall  rarely  find  few  or  none  of  them  wrought  to  the 
bottoma  ....  Go  to  the  bottome  of  the  bog;  and  there 
make  a  trench  in  the  sound  ground,  or  else  in  some  dd 
ditch,  so  low  as  thou  verily  conceivest  thy  aelfe  assuredly 
under  the  level  of  tiie  spring  or  spewing  water,  and  then 
eany  up  thy  trench  into  thy bogg  steaightthroughthe  middle 
of  it,  one  foot  under  that  spring ;.  ...  but  for  these 
common  and  many  trenches,  oft  times  crooked  too,  that 
men  usually  make  in  their  boggy  grounds,  some  one  f  oot» 
some  two,  never  having  respect  to  the  cause  or  matter  that 
maketh  the  bogg  to  take  tluit  way,  I  say  away  with  them 
as  a  great  piece  of  folly,  lost  labour  and  spoyle.  .... 
After  thou  has  brou^  a  trench  to  the  bottom  of  the  \>f>g, 
then  cut  a  good  substantial  treocih  about  thy  b^;  and 
when  thou  htaX  so  done  make  one  mxk  or  two  just  over- 
thwart  ity  upwards  and  doumwanU,  all  under  the  matter  of 
the  bog.  Then  thoumust  takegood green  faggots,  wlQow, 
alder,  elme,  or  thome,  and  lay  in  the  bottome  of  thy  works, 
and  tiien  take  thy  turfe  thou  tookest  up  in  the  top  of  thy 
trench,  and  plant  upon  them  with  the  green  sward  down- 
wards; artaJhegr€aiptbbles,sUme8,arJluUUone$,and9(> 
fill  up  the  hoUome  of  tkf  trmch  abomUfifUm  mikn  high, 
and  take  thy  turfe  and  plant  it  assforesaid,  being  cut  very 
fit  for  the  trench,  aa  it  may  join  dose  as  it  ia  kyd  downs, 
and  then  having  covered  it  all  over  with  earth,  and  made 
it  even  as  thy  other  ground,  waite  and  expect  a  wond«f  ull 
effect  through  the  blessing  of  God.'* 

These  sagacious  arguments  and  instructions  wen  doubt- 
less acted  upon  Vy  some  persons  in  his  own  times  and  amce; 
but  still  they  had  never  attained  to  general  adoption,  and 
wero  ultimately  forgotten.  Towards  the  dose  of  Issl 
century,  Mr  Elkington,  a  Warwickshiro  &rmer,  discovered 
and  promulgated  a  plan  of  laying  dry  sloping  land  that  is 
drowned  by  the  outburstin^  of  springik  when  the  higher 
lying  portion  of  such  land  is  poram^  lain  falling  upon  it 
sinks  down  until  it  is  anested  by  day  or  other  impervious 
matter,  whidi  causes  it  again  to  issue  at  the  surface  and 
wet  the  lower-lying  around.  EUngton  showed  that  by 
cutting  a  deep  drain  tioLrough  the  day,aided  when  neceasary 
by  weSs  or  augur  holes,  the  suljacent  bed  of  aand  or  gravel 
in  which  a  body  of  water  is  pent  up  by  the  clay,  as  in  a 
vessd,  might  be  tapped,  and  me  water  conveyed  harmleady 
in  the  covered  dram  to  the  nearest  ditch  or  stream.  & 
the  drcumstanoes  to  which  it  is  applicable,  and  In  the  hands 
of  skilful  drainera,  Elkington's  plim,  by  bringing  into  play 
ths  natural  drainage  furnished  by  porous  strata,  ia  often 
eminently  suocessfuL  His  i^yatem  was  mven  to  the  public 
in  a  quarto  volume,  edited  by  &  Mr  John  Johnston  of 
Edinbozgh,  who  does  not  seem  to  have  diared  tiie  eoginesr- 
ing  talents  of  the  man  whose  diaooveries  he  profeaass  to  ex- 
pound. During  the  thirty  or  forty  yeara  subsequent  to 
the  publication  of  this  volume,  most  of  the  draining  that 
took  place  was  on  this  ayatem,  and  an  immense  capitid  was 
expended  in  such  works  witii  very  varying  resnltaw  Things 
continued  in  this  position  until  about  the  year  1823,  when 
the  kte  James  Smith  of  Deanston,  having  discovered  anew 
those  prindples  of  draining  so  long  bSore  indicated  by 
Blithe,  proceeded  to  exempn^y  them  in  his  own  practice, 
and  to  expound  them  to  the  public  in  a  way  that  speedily 
effected  a  complete  revolntion  ip  the  art  of  draining^  and 
marked  en  em  in  our  agricultural  progreas.     Instead  of 
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persiBting  in  fruitleBs  attempts  to  diy  extennve  areas  by 
a  few  dexterous  cats^  he  inosted  on  the  necessity  of  ^lo- 
Tiding  every  field  that  needed  draining  at  iall  with  a  complete 
system  of  parallel  nndeigroond  Channels,  running  in  the 
Ime  of  the  greatest  slope  of  the  ground,  and  so  near  to  each 
other  that  the  whole  rain  falling  at  any  time  upon  the 
surface  should  sink  down  and  bd  carried  off  by  the  drains, 
llie  distances  between  drains  he  8h6we<i  must  be  regulated 
by  the  greater  or  less  retentiveness  of  the  ground  operated 
upon,  and  gave  10<feet  as  the  mininum,  and  40  feet  as  the 
maximum  of  these  distances.  The  depth  which  he  pre- 
scribed for  his  parallel  drains  was  SO  inches,  and  these  ^ 
were  to  be  filled  with  12  inches  of  stones  toaH  enough  to 
pass  through  a  3-lnch  ring — in*short^  a  new  edition  of 
Blithe's  drain.  A  main  receiying-diiedn  was  to  be>  carried 
along  the  lowest  part  of  the  ground,  with  sub-mains  in  evety 
subordinate  hollow  that  Uie  ground  presented.  These 
receiTing  drains  were  directed  to  be  formed  with  a  cnlyert 
of  stone  work,  or  of  tiles,  of  waterway  sufficient  to  contain 
the  greatest  volume  of  water  at  any  time  requiring  to  be 
passed  from  the  area  to  which  they  respectively  supplied 
the  ontlet.  The  w]^ole  cultivated  lands  of  Britain  hemg 
disposed  in  ridges  which  usually  lie  in  the  line  of  greatest 
ascent,  it  became  customary  to  form  the  drains  in  each 
furrow,  or  in  each  alternate,  or  third,  or  fourth  one,  as  the 
case  might  require  or  views  of  economy  dictate,  and  hence 
the  system  soon^  came  to  be  popularly  called  furrow 
drainifig,  Frem  the  number  and  arryigement  of  the  ctrainp, 
the  terms  frejumt  and  paraUd  were  also  applied  to  it 
Mr  Smith  himself  more  appropriately  named  it,  from  its 
effects,  thorougih  draining.  The  sound  principles  thus 
promtdgated  by  him  were  speedily  adopted  and  extensively 
carried  into  practice.  The  great  labour  and  cost  incunoed 
in  procuring  stones  in  adequate  quantities,  and  the  difficulty 
of  carting  them  in  wet  seasons,  soon  led  to  the  substitution 
of  tiles  afad  sol^  of  burned  earthenware.  The  limited 
supply  and  higy  price  of  these  tiles  for  a  time  impeded  the 
progress  of  the  new  qrstem  of  draining ;  but  the  invention 
of  tile-making  machines  by  the  Marquis  of  Tweeddale  and 
others,  removed  -this  impediment,  and  gave  a  mighty 
stimulus  to  this  fundamental  agricultural  improvement 
The  substitution  of  cylindrical  pipes  for  the*  original  horse- 
shoe tiles  has  still  further  lowered  tiie  cost  andincreased 
the  efficiency  and  permanency  of  drainage  works. 

The  system  introduced  and  so  ably  expounded  by  Snuth 
of  Deanston  has  now  been  virtually  adopted  by  all  drainers. 
Variations  in  matters  of  detail  (having  respect  chiefly  to  the 
depth  and  distance  apart  Of  the  parallel  drains)  have  indeed 
been  introduced ;  but  the  distinctive  features  of  his  system 
are  now  recognised  and  acted  upon  by  all  scientific  dnuners. 

In  setting  about  the  draining  of  a  field,  or  fann,  or 
estate,  the  first  point  is  to  secure,  at  whatever  cost,  a  proper 
outfalL  The  lines  of  the  receiving  drains  must  next  be 
determined,  and  then  the  direction  of  the  parallel  drains. 
The  former  must  occupy  the  lowest  part  of  the  natural 
hollows,  and  the  latter  must  run  in  the  line  of  the 
greatest  ascent  of  the  ground.  In. the  case  of  flat  land, 
where  a  fall  is  obtained  chiefly  by  increasing  the  depth  of 
the  drains  at  their  lower  ends,  these  lines  may  be  disposed 
in  any  direction  that  is  found  convenient ;  but  in  undu- 
lating ground  a  single  field  may  requiro  several  distinct  sets 
of  drains  lying  at  different  angles,  so  as  to  suit  its  several 
slopes.  When,  a  field  is  ridged  in  the  line  of  the  greatest 
ascent  of  the  ground,  there  is  an  obvious  convenience  in 
adopting  the  furrows  as  the  site  of  the  drains;  but  whertver 
this  is  not  the  ease  the  drains  must  he  laid  qf  to  suit  the 
contour  of  the  ground,  irrespective^f  the  furrows  altogether. 
When  parts  of  a  field  are  flat  and  other  parts  have  a  con- 
siderable acclivity,  it  is  expedient  to  eat  a  receiving  drain 
naar  to  the  bottom  of  the  slopes,  and  to  c^ive  the  flat  ground 


an  independent  set  of  drains.  In  laying  off  reo>>^i.g 
drains  it  is  essential  to  give  hedge-rows  and  trees  a  goud 
offing,  lest  the  conduit  should  be  obstructed  by  roots. 
When  a  drain  must  of  necessity  pass  near  to  trees,  we  Iists 
found  it  practicable  to  exclude  their  roots  from  it  b^  the 
lue  of  coal-tar.  In  our  own  practice,  a  drain  csiried 
through  the  comer  of  a  plantation  has  by  this  expedient 
remained  nee  from  obstruction  for  norsr  fourteen  yean.  In 
this  instance  the  tar  Was  applied  in  the  following  maimer  :-> 
Sawdust  and  coal-tar  being  mixed  together  to  the  consis- 
tency of  ordinary  mortar,  a  layer  of  this  was  laid  in  the 
bottom  of  the  tronch;  the  drson-pipes  were  then  kid,  md 
comi^etely  coated  overwiththe  same  mixturo  to  thethickneas 
of  an  inch,  and  the  earth  carefully  roplsibed  in  the  ordinaiy 
way.  When  amain  drain  is  so  placed  that  parallel  ones  emp^ 
into  it  from  both  sides,  care  diould  be  taken  that  the  inlets 
of  the  latter  are  not  made  exactiy  opposite  to  each  other. 
Indeed,  we  have  found  it  expedient  in  such 'cases  to  hate 
two  receiving  dndns  parallel  to  each  other,  each  to  receiTe 
the  subordinate  drains  from  its  own  side  only.  As  these 
receiving  drains  act  also  -as^  ordinary  drains  to  the  land 
through  which  they  pass,  no  additiomil  cost  is  incurred  by 
having  two,  instead  of  one,  provided  they  are  as  far  apart 
as  the  other  drains  in  the  field.  Much  of  the  success  of 
draining  depends  on  the  skilful  planning  of  these  main 
drains,  and  in  making  them  large  enou|^  to  dischaige  the 
greatest  flow  of  water  to  which  they  may  be  exposed.  Yeiy 
long  main  drains  jare  to  be  avoided.  Numerous  outlets  are 
also  objectionabl^trom  their  liability  toxobstruction.  An 
outiet  to  an  area  of  from  ten  to  uteen  acres  is  agcod 
arrangement  These  ^outiets  should  be  faced  with  maion- 
worl^  and  guarded  by  iron  gratings. 

The  depths  of  the  parallel  drains  must  next  be  deter- 
mined. In  ordei  to  obtain  p^per  data  for  doing  so,  the 
subsoil  must  be  ^urefuUy  examined  by  digging  test-holes 
in  various  places,  and  also  by  taking  advantage  of  any 
quarries,  deep  ditches,  or  other  cuttings  in  the  proximity, 
that  afford  a.  good  section  of  the  ground.  We  have  slready 
expressed  an  opinion  that  the  drdns  should  not  be  less  than 
four  feet  dbep ;  but  it  is  quite  possible  that  the  discovery 
at  a  greater  depth  than  four  feet  of  a  seam  of  gravel,  or 
other  very  porous  material  charged  with  water,  underiyisj^ 
considerable  portions  of  the  ground,  may  render  it 
expedient  to  carry  the  drains  so  deep  as  to  reach  this  sesm. 
Such  ft  -seam,  when  furnished  with  sufficient  outlets, 
supplies  a  natural  drain  to  the  whole  area  ui^der  which 
it  extends.  When  such  exceptional  cases  an  met  with, 
they  an  precisely  those  in  which  deep  draiiis,  at  wide 
intervals,  can  be  trusted  to  dry  the  whole^area.  When  the 
subsoil  consists  of  a  tenacious  day  of  oonsiderBble  depth, 
it  is  considered  by  many  persons  tiiat  a  greater  depth  than 
three  feet  is  unnecessaiy.  The  greater  depth  is,  howerer, 
always  to  be  preferred;  for  a  drun  of  four  feet,  if  it  woiks 
gt  all,  not  only  does  all  that  a  shallower  one  can  do,  but 
frees  fnmi  stagnant  water  a  .body  of  subsoil  on  which  the 
other  has  no  effect  at  all.  It  has  indeed  been  alleged  that 
such  deep  dnuns  may  get  fo  closed  over  by  the  day  that 
water  wOl  stand  shove  tiiem.  If  the  surface  of  day  sofl  is 
wrought  into  puddle  by  improper  usage,  water  can  undonbt- 
edly  be  made  to  stand  for  a  time  over  the  shallowest  drains 
as  easily  as  over  the  deepest  But  the  oontraction  which 
takes  place  in  summer  in  good  alluvial  days  gradually  estab- 
lishes fissures,  by  whidi  water  reaches  the  drains.  In  such 
soils  it  is  usually  a  few  years  before  the  full  effect  of  draining 
18  attained.  This  is  chiefly  due  to  the  contraction  and  con- 
sequent crackiag  of  day  sofls  in  snmmerjust  referred  to,  and 
partly,  as  Mr  ^okes  thinks^  to  the  mining  operations  of  the 
common  earth-worm.  Both  of  these  natural  aids  to  drainage 

they  an  shallower>    The  tardy  percolation  of  water  through 
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day  adk  Beems  a]ao  a  reaaoA  why  In  taoh  eases  it  ahoold  got 
the  benefit  ef  a  greater  fall,  by  making  the  drain  deepi 

Diaining  is  always  a  oostly  operation,  and  it  is  theraf ora 
peculiarly  needfol  to  have  it  ezeoated  in  snoh  away  that  it 
ihall  be  ^ectnal  and  pennanent.  We  adyocate  a  mwiwiTw^ 
depth  of  four  feet,  becaose  of  onr  strong  eonviction  that 
such  drains  cazef  nUy  made  will  be  f  oond  to  have  both  these 
qualities.  And  this  opinion  is  the  result  of  deai^bonght 
ezperienoe,  for  we  hare  found  it  neoessary  in  our  own  case 
to  re-open  a  yeiy  conaidorable  extent  of  SO^inoh  drains  in 
consequence  of  their  haying  totally  failed  to  lay  the  land 
dry,  and  to  replace  them  by  f oar  feet  onea,  which  haye 
proved  perfectly  efficacious.  In  doing  this  we  hays  seen  a 
30-inch  drain  opened  op  and  found  to  be  perfectly  dry,  and 
yet  when  the  same  ti«nch  was  deepened  to  four  feet  there 
was  quite  a  run  of  water  from  it  Now  also  that  steam 
power  has  become  available  for  the  tillage  of  the  soil,  and 
is  certain,  at  no  distant  day,  to  be  in  general  requisition  for 
that  purpose,  it  is  peculiarly  expedient  to  have  the  drains 
laid  at  snch  a  depth  as  to  admit  of  that  potent  agency  being 
Dsod  for  loosening  the  subsoil  to  depths  hitherto  unattain- 
able, not  only  without  hanrd  to  the  drains,  but  with  the 
certainty  of  greatly  augmenting  their  effieienqr.  Therefore 
we  earnestly  dissuade  all  parties  who  are  about  to  undertake 
drainage  wmks  from  giying  ear  to  representations  about 
the  Bi^ciency  and  economy  of  shallow  drains.  These^ 
doubtless,  cost  somewhat  less  to  b^gin  with,  but  in  thousands 
of  cases  they  fail  to  accompliah  &  desired  end,  and  the 
onf ortunate  owners,  after  all  their  outhiy,  are  left  to  the 
miserable  alternative  of  seeing  their  land  imperfectly  drained, 
or  of  executing  the  works  anew,  and  thus  losing  the  whole 
cost  of  the  first  and  inefficient  ones.  The  extreme  reluctance 
with  which  the  latter  altematiye  is  necessarily  regarded  will 
ondoubtedly  operate  for  a  long  time  in  keeping  much  land 
that  has  been  hastily  and  imperfectly  drained  from  partici- 
pating in  the  benefits  of  ihoAwgh  drainage.  The  distance 
apart  at  which  the  drains  should  be  cut  must  be  determined 
l^  the  nature  of  the  subsoiL  In  the  most  retentive  cUys 
it  need  not  be  less  than  18  feet  On  the  other  hand,  tUs 
distance  cannot  safely.be  exceeded  in  the  case  of  any  sub- 
soil in  which  day  predominates,  although  it  should  not  be 
of  the  most  retentiye  kind.  In  all  parts  of  the  country 
instancea  abound  in  which  drains  cut  in  such  subsoils,  from 
24  to  SO  feet  apart,  have  totally  failed  to  lay  the  land  dry. 
When  ground  is  once  preK)ocupied  by  draina  too  far  apart, 
there  is  no  remedy  but  to  form  a  supplementary  one  betwixt 
each  pair  of  the  first  set ;  and  thus,  by  exceeding  the  proper 
width  at  first,  the  space  betwixt  the  drains  is  unavoulaDly 
reduced  to  12  or  16  feet,  although  18  feet  would  originally 
have  sufficed.  It  is  only  with  a  decided  porosity  in  the 
subsoil,  snd  in  proportion  to  the  degree  of  that  porosity, 
that  the  space  between  drains  can  safdy  be  increased  to  24, 
or  30,  or  36  feet  In  those  exceptional  cases  in  which 
drains  more  than  36  feet  apart  prove  effectual,  their  success 
is  due  to  the  principle  on  which  Elldngton's  system  is 
founded.  A  few  years  ago  an  opinion  'obtained  currency, 
that  as  the  depth  of  drains  was  increased  their  width  apart 
might  with  safety  be  increased  in  a  oorresponding  ratio. 
And  hence  it  came  to  be  confidently  asserted,  that  with  a 
depth  of  6  or  6  feet  a  width  of  from  40  to  60  feet  might 
Be  adopted  with  a  certainty  of  success,  even  in  the  case  of 
retentive  soils.  We  belieye  that  experience  has  already 
demonstrated  the  unsoundness  of  this  q)inion.  At  aU 
events,  in  recommending  a  minimum  depth  of  4  feet,  we  do 
so  on  the  ground  that  (other  things  being  eqnal)  the  whole 
benefits  of  drainage  are  more  fuUy  and  oerteiinly  secured  by 
drains  of  this  depth  than  by  those  of  2^  or  S  feet  In 
ordinaiy  cases  an  increase  of  depth  does  not  compensate  for 
an  increase  of  the  width  apsrt  of  the  drains.  Draining  can 
be  canied  on  at  aU  seasons,  bok  is  nsnally  best  done  In 


summer  or  antnmn.  The  digging  is  nsually  paid  for  by 
taskwoik,andthesettingof  the  pipes  by  days  wagea  A 
thoroughly  trustworthy  and  experienced  workman  is  selected 
for  the  latter  wok,  with  instructions  to  set  no  pipes  until 
he  is  satisfied  that  the  depth  of  the  drains  and  level  (tf  the 
bottoms  ara  coireot  When  the  soil  is  returned  into  the 
drains  aU  defects  ara  of  course  boiied,  and  it  therefora  be- 
hoves the  landlord,  or  his  substitute  whether  tenant  or 
beiliiF,  to  exerdse  a  vigilant  oversight  of  draining  operationa 
Unless  carefully  executed  they  cannot  be  efficient ;  and  with- 
out efficient  drainage  aU  other  agricultural  operations  must 
be  canied  on  under  grievous  disadyantages.  Hie  extent  of 
land  in  Great  Britain  naturaUy  so  dry  as  not  to  need  artificial 
drainage  is  very  much  less  than  even  practical  farmers,  who 
haye  not  stadied  the  subject^  ara  at  aU  awara  oL 

Qylindrieal  pipea  with  collan  ara  u^^doub'^edly  the  best 
draining  material  that  has  yet  been  diacoyered.  TheooUan 
nferred  to  ara  simply  short  pieces  of  pipe,  just  so  wide  in 
the  bora  as  to  admit  of  the  smaller  pipea  which  form  the 
drain  passing  freely  through  theuL  In  use,  one  of  these 
ooUan  is  so  placed  as  to  encase  the  ends  of  each  contiguoua 
pdr  of  tubes,  and  thus  forms  a  loose  fillet  around  each 
joining.  The  ends  of  thflse  pipes  being  by  this  means 
securely  kept  in  contact,  a  continuous  canal  for  the  free 
passage  of  water  is  infaUibly  insured,  the  joinings  sra 
guarded  against  the  entranoe  of  mud  or  yermin,  and  yet 
auffident  space  is  left  for  the  admission  of  water.  Pipes 
of  aU  diameters,  from  1  hich  to  16  inches,  sra  now  to  be 
had ;  those  from  1  to  2  inches  in  the  bora  ara  used  for 
subordinate  drains ;  the  larger  sizes  for  sub-main  and  main 
recdying  draina  Oollanaraused  with  the  smaUer  siies  only, 
large  pipes  not  being  so  liable  to  shift  their  position  as  small 
onea  In  constructing  a  drain,  it  is  of  much  importance 
that  the  bottom  be  cut  out  just  wide  enough  to  admit  the 
pipes  and  no  morei  Pipea,  when  thus  accurately  fitted  in, 
ara  much  less  liable  to  deraogement  than  when  laid  in 
the  bottbm  of  a  trench  several  times  their  width,  and 
into  which  a  mass  of  loose  earth  must  necessarily  be  re- 
turned. Thia  accurate  fitting  is  now  quite  practicable  in 
the  case  of  aoila  tolerably  free  from  stones,  from  the 
exceUenoe  of  the  draining  tools  that  have  lately  been 
introduced.  The  f  oUowing  cut  represents  the  most  import- 
ant of  these  tools.       ^^^ 

e  and  s  ara  long  |  ^^^ 
tapering  spades  for  ^^ 

digging  out  the  mid- 
dle and  bottom  spits, 
a,  d,  and/ recurved 
scoops  for  clearing 
out  the  debris,  and 
h  a  pipe-layer,  by 
meana  of  which  a 
workman  standing 
at  the  margin  of  a 
drain  hooka  up  a 
pipe  and  collar,  and 
deposits  them  easily 
and  accurately  in  the 
deep  narrow  trench.  ,     . 

u  a  quicksand  is  encountered  in  constructing  a  drain,  li 
wiU  be  found  expedient  to  put  a  layer  of  strew  in  the  bottom 
of  the  trench,  and  then,  instead  of  the  ordinary  pipe  and 
collar,  to  use  St  such  a  pLice  a  double  set  of  pipesr-one 
within  the  other— taking  care  that  the  joinings  of  the  inner 
set  sra  covered  by  the  centres  of  the  outer  ones.  "By  such 
precautions  the  water  gets  vent,  and  the  running  sand  is 
excluded  from  the  drain.  When  a  brook  has  been  diyerted 
from  its  natural  course  for  mill-power  or  iirigating  purposes, 
it  often  happens  that  portions  of  land  ara  tiaeraby  depnyed 
of  the  oatftJlrequired  to  admit  of  their  being  drained  to 
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a  proper  depth.  In  such  cases  it  is  froqucntlj  practicable 
to  obtain  the  needed  outlet  by  carrying  a  main  drun  throogh 
below  the  watercourse,  by  using  at  thpt  point  a  few  yaida  of 
cast-iron  pipe,  and  carefully  filling  up  the  trench  with  clay 
puddle, so  that  there  maybe  no  leakage  from  the  water-course 
Intothedrain.  Whtlethisiabeingdonethewatermusteitherbe 
turned  ofTor  carried  oyer  the  temporary  gap  in  a  wooden  trougL 
The  cost  of  draining  is  so  much  ii^uenced  by  the  ever- 
varying  price  of  labour  and  materials,  and  by  the  still  more 
varying  character  of  the  land  to  be  operated  upon,  that  it  is 
impossible  to  give  an  estimate  of  the  cost  that  wUl  admit' 
of  general  application.  The  following  tabular  data,  taken 
chiefly  from  Mr  Bailey  Denton's  valuable  treatise,  are  pre- 
sented to  aid  those  who  wish  to  form  such  an  estimate : — 

Tabli  I. — ShovHnif^Ou  number  of  rods  of  drain  per  acre  ai  given 
dUtaneee  apart,  and  the  number  of  pipe*  of  given  lengthe 
required  per  acre. 


InterraU 

betWMD 

Kod«p«r 

IMDCh 

IS-lnch 

X4-lneh 

IB-lndi 

tbednlna 

MTV. 

P1IH». 

Pipw. 

pipM. 

Pip«. 

InlMl. 

18 

1491 

2420 

2284 

2074 

1036 

SI 

mf 

2074 

1915 

1778 

1659 

24 

no 

1815 

1676 

1556 

1452 

27 

071 

1613 

1489 

1883 

1290 

SO 

88 

1452 

1840 

1244 

1161 

Tabli  IL^Showing  the  eoet  i^  draining  per  aere  at  different 
inimde  beiweAi  the  dixrine. 


Laboar,  ontting  and  filling 

in  St  6a.  period............ 

Material,  pipes  for  minor 

drains,  18a.  per  1000 

Haolage,  two  milea,  and  da- 

livery  in  fields  at  2a.  6d. 

per  1000 

Pipe-laying  and  finiehing, 

Id.  period 

Rnperintendonce,  foreman .« 

Extra 'for  mains 

Iron-ontlet  pipes,  and  ma- 

aonry,  and  extra  labonr... 

Total 

Add  for  eoUan,  if  osed 


£  $,d.\£  $.  d. 
3  18  48   210 


2    6  9 


0    6  40   5   60    4  00    4  3 


SlfMt 

•part. 


119   2114  3 


10  12  2 
0  5  0 
0    2  0 

0    16 


7   6    1 
1   2  10 


8  8  11 


£e.d. 
216  0 


010  6 
0^0 
0   2   0 


6    6   5 
019 '7 


7   6   0 


£  9,d. 
2   811 

110   6 


0   1    60    1   60    1   6 


5  11  8 
0  17  1 


nteet 
apul 


£  e.d. 
2    4   0 

I    7   6 


0    3  9 


20    8  20 


8 
0  5 
0-2  0 


5    0  4 
0  16   8 


6    8  96  16  75    4  8 


7   4 

5   0 
0    2   0 


OK) 


0    16 


411   0 
0  13  8 


Yarioua  attempts  have  from  time  to  time  been  made  to 
lower  the  coet  of  draining  land  by  the  direct  application  of 
aniiiial  or  steam  power  to  the  work  of  excavation.    The 
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matt  tuooeisful  of  these  attempts  is  the  steam-draining 
apparatua  invented  hj  Mr  J(^  Fowler  of  Bristol,  usnaDy 


called  Fotdef'e  draining  phugk.  A  six-horse  portaUe 
steam-engine  is  anchored  in  one  comer  of  the  field  to  be 
drained.  It  gives  motion  to  two  drums,  to  each  of  which 
a  rope  500  yards  long  is  attached,  the  one  uncoiling  ss  the 
other  is  wound  upi  These  ropes  pass  round  blocks  which 
are  anchored  at'  each  end  of  the  intended  line  of  drain,  and 
are  attached  one  to  the  front  and  the  other  to  the  hinder  end 
of  the  draining  apparatus.  This  consists  of  a  framework, 
in  which  is  fixed,  at  any  required  depth  not  A-r^itn^ing  ^ 
feet,  a  strong  coulter  terminating  in  a  short  horiBontal  ber 
of  cylindrical  iron,  with  a  piece  of  rope  attached  to  it,  oo 
which  a  convenient  number  of  drain  pipes  are  strung.  Thu 
frame  being  pulled  along  by  the  engine,  the  coulter  is  forced 
through  the  soil  at  a  regulated  depth,  and  deposits  its  string 
of  pipes  with  unerring  accuracy,  thus  forming,  as  it  proceed^ 
a  perfect  drain.  The  supply  of  pipes  is  kept  up  hj  means 
of  holes  previously  dug  in  the  line  of  the  drain,  at  distances 
corresponding  to  the  length  of  the  rope  on  which  they  sre 
strung.  This  machine  was  subjected  to  a  very  thorough 
trial  at  the  meeting  of  the  Royal  Agricultural  Society  of 
England  at  Lincoln  in  1854,  on  wldch  occasion  a  silTer 
medal  and  very  high  commendation  were  awarded  to  it  In 
March  1855  it  was  publicly  stated  that  five  of  these  im- 
plements are  now  at  work  in  different  parts  of  England, 
and  that  already  10,000  acres  of  land  have  been  drained  by 
means  of  them.  At  the  Lincoki  trial  it  was  satisfactorily 
proved  that  this  implement  could  work  at  a  depth  of  z\ 
feet  As  it  moyed  along,  the  soil  on  each  aide,  to  the 
width  of  2  or  3  feet,  seemed  to  be  loosened.  ItiithereforB 
probable  that  this  implement,  or  at  least  one  propelled  oo 
the  same  principle,  may  yet  be  used  as  a  subsoil  disin- 
tegrator. 

A  great  stimulus  has  recently  been  given  to  tlie  improve- 
ment of  land  by  the  passing  of  a  series  of  Acta  of  Parllsr 
ment,  which  have  removed  certain  obstacles  that  effectually 
hindered  the  investment  of  capital  in  works  of  drainage 
and  kindred  ameliorations.  By  the  first  of  these  Acts, 
passed  in  1846,  a  sum  of  £4,000,000  of  the  public  money 
was  authorised  to  be  advanced  to  landowners  to  be  expended 
in  draining  their  lands.  The  Enclosure  CommisBionen 
were  charged  with  the  allocation  of  this  money  and  the 
superintenddnce  of  its  outlay.  The  moat  important  pro- 
visions of  this  Act  are  that  it  enables  the  poanessors  of 
entailed  estates  (equally  with  others)  to  share  in  the  benefits 
of  this  fund ;  that  it  provides,  on  terms  very  favourable  to 
the  borrower,  for  the  repayment  of  the  money  so  advanced 
by  twenty-two  annual  instalments ;  that  before  sanctioning 
the  expenditure  of  these  funds  on  drainage  works,  the  oom- 
missioners  must  have  a  report  from  a  qualified  inspector, 
to  the  effect  that  they  are  likely  to  prove  ren^unerativa ;  and, 
fiiially,  that  the  works  must  be  performed  according  to 
speoificationB  prepared  by  the  iospector,  and  approved  by 
the  conmiissionerB,  who  have  seldom  allowed  of  a  leas  depth 
of  drain  than  2jf  feet  By  the  end  of  the  year  1854  the 
whole  of  this  money  was  allocated,  and  more  than  half  cf 
it  actually  expended.  Scottish  landownen  were  so  prompt 
to  discern,  and  so  eager  to  avail  themaelvei  of  this  public 
fund,  that  more  than  half  of  it  fell  to  their  ahara.  The 
great  success  of  this  measure,  and  the  rapid  absorption  of 
the  fund  provided  by  it,  soon  led  to  further  legishitive  Acts, 
by  which  private  capital  has  been  rendered  available  for 
the  improvement  of  land,  by  draining  and  otherwise^  on 
conditions  similar  to  those  just  enumerated.    These  Acts 


1st,  The  Private  Moneys  Drainage  Act  (12  and  13  Yid  * 
c  100),  limited  to  draining. 

2d,  The  West  of  England,  or  Sooth-West  Land  Draining 
Company's  Act  (11  and  12  Vict,  a  142),  for  the  inurp<M 
of  draining,  iixi^^on  and  warping,  embanking^  recutming 
and  enclosing,  and  road-making. 
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T'  H  The  General  Land-Drainage  and  ImproTement  Com- 
pan/i  Act  (IS  and  13  Viet  &  91),  for  tha  porpoaea  of 
dnuiing;  irrigating  and  warping^  jwwiw^nVitw  leclaiming 
and  encloeing,  road-making  and  ereeCing  farm-biaildingB. 

Uh,  The  Lande  Improvement  Oompany'a  Act  (16  and 
17  Vict  QL  154),  for  the  lame  poipoaea  aa  the  aboVe,  with 
the  addition  of  planting  for  ahelter.  Thia  oompany'a 
powers  extend  to  SooiUnd. 

By  these  Acta  ample  provision  la  made  for  rendering  the 
ionnant  aqpitai  of  the  conntiy  available  for  the  improvement 
of  ita  solL  To  the  ownera  of  entailed  estatea  they  are 
peculiar^  valuable,  from  the  power  which  thej  give  to  them 
of  charging  tha  ooat  of  draining,  Aa,  upon  the  inheritance. 
If  such  owners  apply  their  own  private  fonda  in  eflfecting 
improvementa  of  this  kind,  they  are  enabled,  through  the 
medium  of  these  eompaniea,  to  take  a  rent-charge  on  their 
estates  for  repayment  of  the  money  they  so  expend,  over 
which  they  retain  personal  control,  ao  that  they  can  be- 
queath aa  they  chooee  the  rent-charge  payable  by  their  aoo- 
cesBor.  Beaidee  their  direct  benefits,  these  Drainage  Acta 
have  already  produced  some  very  important  indirect  fniita. 
They  have  led  to  many  improvementa  In  the  manner  of 
accomplishing  the  worka  to  whieh  thqr  relate,  to  the  wide 
and  rapid  diasemination  of  improved  modes  of  draining, 
&GL,  and,  in  particular,  they  have  had  the  effect  of  creating, 
or  at  least  of  greatly  multiplying  and  accrediting,  a  staff  of. 
skilful  «nd  experienced  draining  engineera,  of  whoae  services 
all  whu  are  about  to  engage  in  druxiing  and  similar  worka 
win  do  well  to  avail  themaelvea. 

Section  Z.-Semopol  of  EarUtfatt  SUmu, 

Newly  reclaimed  lands,  and  even  those  that  have  long  been 
ander  tillage,  are  frequently  much  encumbered  with  earth- 
fast  stones.  Thia  is  particularly  the  case  in  many  parts  of 
Scotland,  l^eir  removal  is  alwaya  desirable,  though  necea- 
Kfrily  accompanied  with  much  trouble  and  expense.  In 
oar  personal  practice  we  have  proceeded  in  this  way.  In 
giving  the  autumn  furrow  preparatory  to  a  fallow  crop, 
each  ploughman  caniea  with  him  a  few  branchee  of  fir  or 
beech,  one  of  which  he  sticks  in  above  each  atone  encoun- 
tered by  his  plough.  If  the  atonea  are  numerous,  particu- 
Isriy  at  certain  places,  two  labourers,  provided  witii  a  pick, 
a  spade,  and  a  long  wooden  lever  idiod  with  iron,  attend 
npon  the  ploughs,  and  remove  as  many  of  the  atonea  as 
they  can,  while  yet  partially  uncovered  by  the  recent  furrow. 
Those  thua  dug  up  are  roUed  aside  upon  the  ploughed  land. 
When  the  land  geta  dry  enough  in  spring,  those  not  got 
oat  at  the  time  of  ploughing  are  diaoovered  by  means  of  the 
twigs,  and  are  then  dug  upi  Such  as  can  be  lifted  by  one 
man  are  carted  off  aa  they  are,  but  those  of  the  larger  daas 
must  first  be  reduced  by  a  sledge  hammer.  They  yield  to 
the  hammer  more  easily  after  a  few  days'  expoeure  to  drought 
than  when  attacked  as  soon  aa  dug  up.  Bef  on  attempting 
to  break  very  large  boulders  a  bxisk  fire  of  dried  gorse  or 
brushwood  ia  kept  up  over  them  until  they  are  heated, 
after  which  a  few  amart  blows  from  the  hammer  shiver  them 
completely.  Portiona  of  otherwise  good  land  are  aometimea 
so  full  of  these  boulders,  that  to  render  it  available,  the 
stones  must  be  got  rid  of  by  trenching  the  whole  to  a  con- 
nderable  depth.  When  ploughing  by  steam-power  beoomea 
general,  a  preliminary  trenching  of  this  kind  will  in  many 
eaaea  be  requisite  before  tillage  instmmenta  thua  propelled 
can  be  uaed  with  aaf  ety. 

Section  L — Parimg  and  Bwrmng, 

Paring  and  burning  have^  firom  an  early  period,  been  re- 
sorted to  for  the  more  speedy  anbdning  of  a  rough  nncniltared 
surf acei  Thia  ia  still  the  most  ^yproved  method  of  deHJing 
with  such  easea^  aa  well  aa  with  any  tongh  old  sward  which 
ia  again  to  be  wlgected  to  tillage^    In  aetting  abont  the 


operation,  which  is  usually  done  in  Haroh  or  April,  a  toif, 
not  exoeeding  an  inch  in  thicknesa,  ia  first  pealed  off  ia 
aoooesaive  stripes  by  a  paring-plough  drawn  by  two  horses, 
or  by  the  breaat-j^ough  already  dsacribed.  Theae  turfa 
are  first  aet  on  ed^  and  partially  dried,  after  which  they 
are  collected  into  &pa,  and  burned,  or  rather  charred.  The 
aahee  are  immediately  spread  over  tiie  surf  aoe^  and  ploughed 
in  with  a  light  furrow.  By  thia  process  the  matted  roots 
of  the  pasture  plants,  the  seeds  of  weeds,  and  the  eggi  and 
larvB  of  innumerable  insects,  are  at  once  got  rid  of,  and  a 
highly  stimulating  top-dressing  is  supplied  to  the  land.  A 
crop  of  turnips  or  rape  is  then  drilled  on  the  flat,  and  fed 
off  by  sheep,  after  which  the  land  is  usually  in  prime  oon- 
dition  for  bearing  a  crop  of  grain.  Thia  practice  ia  unsuit- 
able for  sandy  soils,  which  it  only  renders  more  sterile ;  but 
when  clay  or  peat  prevails,  its  beneficial  effects  are  indisput- 
ablei  We  shall,  in  the  sequel,  give  an  example  of  its  recent 
successful  application. 

Stetion  5. — Levelling, 

Land,  when  subjected  to  the  plough  for  the  first  time, 
abounds  not  unfrequentiy  with  abrupt  hollows  and  pro- 
tuberancea,  which  impede  tillage  operationa.  Theae  can 
be  readily  levelled  by  means  of  a  box  shaped  like  a 
huge  dust-pan,  the  front  part  being  ahod  with  iron,  and 
a  pair  of  handlee  attached  behind.  Thia  levelling-box  is 
drawn  by  a  pair  of  horsea.  Being  directed  againat  a  promi- 
nent part,  it  acoopa  up  ita  fill  of  aoil,  with  which  it  alidea 
along  aledge-faahion  to  the  place  where  it  is  to  dischaige 
ita  load,  which  it  doea  by  canting  over,  on  the  ploughman 
disengaging  the  handlesi 

In  sll  parts  of  Great  Britain,  abundance  of  pasture  land, 
and  often  tillage  land  also,  is  to  be  met  with  lying  in  broad, 
highly  raised,  serpentine  ridgea.  Theae  aeem  to  have 
origiuated  when  teama  of  aix  or  eight  bullocka  were  uaed  in 
ploughing ;  and  it  haa  been  auggeated  that  thia  curvature 
of  the  ridgea  at  first  arose  from  its  being  easier  to  turn  these 
long  teams  at  the  end  of  each  land  by  sweeping  round  in 
a  curve  than  by  driving  straight  out  The  very  broad  head^ 
lands  found  in  connection  with  these  curved  ridges  point  to 
the  same  fact  A  theory  still  lingers  among  our  peasantry, 
that  **  water  runa  better  in  a  crooked  furrow  than  in  a 
straight  one,"  and  has  probably  been  handed  down  since 
the  discovered  awkwardness  of  curved  ridges  was  first  seen 
to  need  som^  plauaible  ftpcdogy.  These  immenae,  wave- 
like ridgea  are  certainly  a  great  annoyance  to  the  modem 
cultivator ;  but  still  the  sudden  levelling  of  them  is  accom- 
panied with  so  mudi  risk,  that  it  is  usually  better  to  out 
dralna  in  the  intervening  hollows,  and  plough  aalant  them 
in  atraight  linea,  by  which  means  a  gradual  approximation 
to  a  level  mirf  ace  ia  made.  A  field  in.  our  own  occupation, 
which  waa  levelled,  by  cleaving  down  tiie  old  crooked  ridgea, 
fifty  years  ago,  stiU  ^ows,  by  alternate  curving  bands  of 
greater  and  less  luxuriance,  the  exact  site  of  the  crowns  and 
fuROWB  of  the  ancient  ridges. 

SectUm  6. — Treiuhing, 
But  for  its  tedionaness  and  coatliness,  trenching  two  oi 
three  $pUa  deep  by  spade  or  forkis  certainly  the  most  effectual 
means  for  at  onceremovingobstructions,  levellingthe  surface, 
and  perfecting  the  draiiuge  by  thoroughly  looaening  the 
subsoil  For  the  reasons  mentioned,  it  is  seldom  resorted 
to  on  a  large  scale.  But  it  is  becoming  a  common  practice, 
with  careful  farmera,  to  have  those  patches  of  ground  in 
the  comers,  and  by  the  fences  of  fields,  which  are  missed 
in  ploughiiig^  gone  over  with  the  trenching-fork.  The 
additional  erop  thus  obtained  may  fail  to  compensate  for 
this  hand-ti]lag^  but  it  is  vindicated  on  the  ground  that 
these  eomeia  and  margina  are  the  nurseriea  of  weeds  which 
it  is  profitable  to  destroy. 
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CHAPTER  VIIL 

TILLAaX  0PERATI0K8. 


Section  1. — Pltnighin^. 

When  the  natural  green  sward,  or  ground  that  has  b^en 
cleared  of  a  (Cultivated  crop,  is  to  be  prepared  for  the  sowing 
or  planting  of  further  crops,  the  plough  leads  the  waj  in 
hr^Jdng  up  the  compact  suif ace,  by  cutting  from  it  succes- 
siye  slices,  averaging  about  ten  inches  in  breadth  by  seven 
in  depth,  which  it  turns  half  over  upon  each  other  to  the 
right-hand  side.  This  turning  of  the  slices  or  furrows  to 
one  side  only  renders  it  necessary  to  square  ofT  the  space 
to  be  ploughed  into  parallelograms,  half  the  slices  of  which 
are  laid  the  one  way  and  the  other  half  the  other,  by  the 
going  and  returning  of  the  plougL  These  parallel  spaces 
are  variously  term^  ridges,  stetcheSf  lande,  or  feiringe,  which 
in  practice  vaiy  in  widUi  from  a  few  furrows  to  30  yard& 
When  very  narrow  spaces  are  used,  a  waste  of  labour  ensues, 
from  the  necessity  of  opening  out  and  then  reclosing  an 
extra  number  of  index  or  guiding  furrofws ;  while  very  wide 
ones  involve  a  similar  waste  from  the  distance  which  the 
plough  must  £0  empty  in  traversing  at  the  ends.  The  spaces 
thu^  formed  by  equd  numbers  of  furrow-slices  turned  from 
oppomte  sides  have  necessarily  a  rounded  outline,  and  are 
separated  l^^  open  channels.  In  a  moist  climate  and  im- 
pervious soU,  this  ridging  of  the  surface  causes  rain-water 
to  pass  off  more  rapidly,  and  keeps  the  soU  drier  than  would 
be  the  case  if  it  was  kept  flat  Hence  the  cultivated  lands 
of  Qreat  Britain  almost  invariably  exhibit  this  ridged  form 
of  surface.  Until  the  art  of  under-ground  draining  was 
discovered,  this  was  indeed  the  only  mode  of  keeping 
cultivated  ground  tolerably  dry.  But  it  is  at  best  a  very 
defective  method,  and  attended  by  many  disadvantages. 
When  land  is  naturally  dry,  or  has  been  made  so  by  thorough 
drainage,  the  flatter  its  surface  is  kept  the  better  for  the 
crops  grown  upon  it  We  are  not  forgetful  that  there  are, 
in  various  parts  of  Great  Britain,  days  so  impervious  that 
probably  no  amount  of  draining  or  disintegration  of  the 
subsoil  wUl  render  it  safe  to  dispense  with  ridging;  These, 
however,  are  exceptional  cases,  and,  as  a  rule,  such  a  con- 
dition of  soil  and  subsoil  should  be  aimed  at  as  will  admit 
of  this  rude  expedient  of  ridging  being  altogether  dispensed 
with.  Unless  land  can  absorb  the  whole  rain  whidi  falls 
upon  it»  its  full  range  of  fertility  cannot  be  developed ;  for 
the  same  showers  which  aggravate  the  coldness  and  sterility 
of  impervious  and  already  saturated  soils  cany  down  with 
them,  and  impart  to  those  that  are  pervious,  ever  fresh  sup- 
plies of  genial  influencea  Instead,  then,  of  this  perennial 
source  of  fertility  being  encouraged  to  run  off  by  surface 
channels,  or  to  stagnate  in  the  soil  and  become  its  bane, 
let  provision  be  oiade  for  its  free  percolation  through  an 
open  stratum  several  feet  in  thickness,  and  then  for  its  escape 
by  drains  of  such  depth  and  frequency  as  each  particular 
case  requires  When  this  is  attained,  a  flat  surface  will 
generally  be  preserved,  as  alike  conducive  to  the  welfare 
of  the  crops  and  to  the  successful  employment  of  machiueiy 
for  sowing,  weeding,  and  reaping  them. 

In  all  treatises  on  British  agriculture  of  a  date  anterior 
to  the  first  quarter  of  the  present  century,  we  find  great 
stress  laid  on  the  proper  formation  of  the  ridges,  ci^eful 
cleaning  out  of  the  separating  channels  or  water-funows, 
and  drawing  and  vpading  out  of  cross-cuts  in  all  hoUows,  so 
Jiat  no  water  may  stagnate  on  the  surface  of  the  field.  As 
thorough  under-draining  makes  progress,  such  directions  are 
becoming  obsolete.  But  whether  ridging  or  flat  work  is 
used,  the  onfr«ided  action  of  the  plough  renders  it  necessary, 
in  setting  about  the  ploughing  of  a  field,  to  mark  it  off  into 
parallel  spaces  by  a  series  of  equi-distant  straight  lines. 
Supposing  the  line  of  fenoe,  at  the  side  at  which  he  begins, 
to  be  rtraight,  the  ploughman  takes  this  as  his  base  Sne ; 


and  measuring  from  it,  erects  his  three  or  more  f eizing  poles 
perfectly  in  line,  at  a  distance  from  the  fence  equal  to  half 
the  width  of  the  ridges  or  spaces  in  which  it  is  proposed 
to  plough  the  field.  This  operation— called  in  Scotland 
feiring  the  land — ^is  usually  entrusted  to  the  most  skilful 
ploughman  on  each  f  aerm,  and  is  regarded  ss  a  post  of  honour. 
Having  drawn  a  furrow  in  the  exact  line  of  his  poLes,  which 
practice  enables  him  to  do  with  an  aocura^  truly  admirable^ 
he  proceeds,  using  always  the  last  funow  aa  a  fresh  base 
from  which  to  measure  the  next  one,  until  the  field  is  all 
marked  off.  When  this  is  done,  it  presents  the  appearance 
of  a  neatly  ruled  sheet  of  paper.  Besides  the  poles  just 
referred  to,  the  ploughman  is  frequently  fuxmshed  with  a 
cross  staff,  by  means  of  which  he  first  of  all  marks  off  two 
or  more  lines  perpendicular  to  the  straight  aide  at  which 
he  commences,  and  along  these  he  mesaures  with  his  poles, 
which  are  graduated  for  the  purpose,  in  laying  off  his  parallel 
lines.  This  feiring  is  only  required  when  a  pxooeas  of 
fallowing,  in  prepara^on  for  green  crop,  has  obliterated  the 
former  ridges.  In  breaking  up  clover  lea  or  older  award, 
the  ploughman  begins  at  the  open  funowa,  which  afford 
him  a  sufficient  guide. 

In  ploughing  for  a  seed-bed  the  furrow^slioe  is  nsoally 
cut  about 'five  indies  deep.  In  the  case  of  lea,  it  should 
be  turned  over  imbroken,  of  uniform  thickness,  and  Isid 
quite  dose  upon  the  preceding  one,  so  as  to  hide  all  green 
sward.  The  improved  whed-plough  already  referred  to  does 
this  work  very  beautifully,  cutting  out  the  slice  perfectly 
square  from  the  bottom  of  the  furrow.  The  perfect  umfotm- 
ity  in  the  width  and  depth  of  the  slices  cut  by  it  permits 
the  harrows  to  act  equally  upon  the  whole  sorfaca  When 
the  slice  is  cut  imevenly,  they  draw  the  loosened  soii  from 
the  prominences  into  the  hoUows,  so  that  one  part  is  scraped 
bare,  and  the  otiier  remains  untouched  and  unbroken.  This 
must  necessarily  yield  a  poor  seed-bed,  and  contrasts  un- 
favourably with  the  uniform  tilth  produced  by  harrowing 
after  such  work  as  these  whed-ploughs  invariably  produce. 
In  the  Lothians  and  west  of  Scotland,  a  form  of  j^ongh  is 
much  used  for  ploughing  lea,  which  cuts  out  the  slice  with 
an  acute  angle  at  the  land  side.  This,  when  turned  over, 
stands  up  with  a  sharp  ridge,  which  looks  particularly  well, 
and  offers  a  good  subject  for  harrows  to  work  upon.  But 
if  a  few  of  these  furrow-slices  are  removed,  the  firm  earth 
bdow  exhibits  the  same  ribbed  appearance  aa  the  newlj 
ploughed  surface,  instead  of  the  dear  levd  sole  on  which 
the  right-angled  sUce  cut  by  the  whed-plougji  is  laid  over 
so  as  to  rest  upon  its  lower  angle.  This  ribbing  of  the 
unstirred  subsoil  is  exceedingly  objectionable  is  all  kinds 
of  ploughing. 

In  the  autumn  ploughing  of  stubble-ground  in  preparation 
for  the  root-crops  of  the  following  season,  a  much  deeper 
furrow  is  turned  over  than  for  a  seed-furrow.  In  ordinsiy 
cases  it  should  not  be  less  than  nine  inches,  while  in  veiy 
many,  if  ten  or  twdve  can  be  attained^so  much  the  better. 
In  all  deep  soils  this  bringing  up  and  mixing  with  the  ma- 
face  of  fresh  material  from  Mow  is  highly  benefidaL  It 
must  not,  however,  be  practised  indiscriminatdy.  Silioeoiu 
and  peaty  soils  need  compactness,  and  to  have  the  soil  thst 
has  been  artificially  enridied  kept  artop.  For  such  deep 
work  as  we  have  noticed  above,  three  or  even  four  horses 
are  frequently  yoked  to  the  plough.  When  a  fidd  slopes 
considerably  one  way,  it  is  good  practice  to  work  the  plough 
down  the  dope  only,  and  return  without  a  funow.  A 
pair  of  horses  workmg  in  this  way  will  turn  as  deep  a 
furrow,  and  get  over  as  much  ground,  as  three  will  do  taldng 
a  furrow  boUi  ways,  and  with  less  fatigue  to  themsdvei 
and  to  the  ploughnmn.  After  bringing  a  heavy  furrow 
downhill,  they  get  recruited  in  stepping  briskly  bade  with 
only  the  pbugh  to  draw.  This  mode  of  ploughing  one 
fuzzow  dawn  the  dope  tends  less  to  gather  the  sdl  to- 
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Wild  the  bottom  thaok  hf  tudug  ft  tum-wrart  plough  aero$$ 
thB  dopfti  It  b  while  living  thie  deep  antomn  furrow 
that  the  mheoil  j^ough  is  used.  .  It  f dlowe  in  the  wake 
of  the  oommon  pkragh,  and  breaka  and  atiia  the  sabsoi], 
but  without  raising  it  to  the  surfaqe.  This  is  a  laborious 
operation,  and  engroeeea  too  much  of  the  hone-power  of  the 
fum  to  admit  of  large  breadths  being  orertakea  in  any  one 
gesson.  In  all  indurated  subsoils,  however,  it  repays  its 
oost;  for  when  once  thoroughly  done,  it  diminiBhes  the 
labour  of  ordinary  ploughings  for  several  suooeeding  rota- 
tional aids  the  drainage,  and  adds  to  the  fertility  of  the  soil 
It  is  in  the  performance  of  this  deep  autunm  tillage  and 
breakiiigup  of  the  subsoil,  that  the  steam-engine,  with 
appropriate  taeUe,  has  begun  to  play  an  important  part, 
tod  for  which  it  will  probably  one  day  supersede  all  other 


Section  2. — Harrotrinff,  Sse, 

The  harrow,  cultivator,  and  roller,  are  all  more  simple  in 
their  action  and  more  easily  managed  than  the  plougL  Har- 
lowiug  is  most  effective  when  the  horses  step  brisUy  along. 
The  tines  are  then  not  merely  drawn  through  the  soil, 
bat^  in  their  eombined  swinging  and  forward  movement, 
Mu  into  it  with  considerable  force.  It  is  with  reference 
to  this  that  a  single  application  of  tlus  implement  is  called 
t  drohi  of  the  hanowib  Boilers  are  used  to  aid  in  pulveris- 
iqg  sad  cleaning  the  soil,  by  bnusing  clods  and  lumps  of 
taagled  roots  and  earth  which  the  other  implements  have 
brooght  aptop ;  in  smoothing  the  surface  for  the  reception 
of  amall  seeds,  or  the  better  operation  of  the  scythe  and 
otiier  implements ;  and  for  consolidating  soil  that  is  too 
loose  in  its  texture.  Except  for  the  latter  purpoee,  light 
raUers  sre  much  simerior  to  heavy  ones.  YHien  it  is  wanted, 
(or  example,  to  bruise  dots  A  quickens,  that  the  after 
harrowing  may  more  thoroughly  freo  the  roots  from  the 
adhering  earth,  a  light  cast-iron  roller,  say  of  6  cwt,  drawn 
by  one  horse,  effects  this  purpose  as  thoroughly  as  one  double 
the  weight  drawn  by  a  pair,— and  doee  it,  moreover,  in  much 
lua  time»  at  leea  tnan  luUf  the  expenae,  and  without  in- 
jBiioaaly  consolidating  the  free  soil  These  light  rollers 
are  conveniently  worked  in  paira,  the  ploughman  driving 
one  horae  and  leading  the  other.  With  a  pair  of  active 
hoxsea,  and  each  roll^  a  good  deal  more  than  double  the 
apace  can  be  rolled  in  a  day,  than  by  yoking  them  both  to 
one  heavy  one  of  the  aame  length  of  cylinder.  For  mere 
dod-cruahing,  provided  the  clods  are  moist,  the  Norwegian 
banow  is  superior  to  any  roller ;  and  for  oompreasing  a 
loose  aurfaoe  or  checking  wire-worm,  serrated  or  smooth- 
edged  discs,  such  as  Crosskill's  or  Cambridge's,  are  better 
than  amoo€h  cylinders  of  the  aame  weight,  so  that  the 
heavy  smooth  roller,  requiring  two  or  more  horses  to  draw 
it^  ia  auperseded  by  better  implements  for  all  purposes  where 
lollera  an  used  at  all,  unleas  it  be  for  the  rolling  of  the 
graas-lands. 

As  a  general  rule,  none  of  these  tillage  operations  can  be 
performed  to  advantage  when  the  soil  is  wet  When  rain 
falla  inopportunely  there  is  a  strong  temptation  to  push 
on  the  field  operations,  before  the  soil  has  recovered  the 
I^oper  state  of  drynesa.  When  this  is  done  the  fanner 
aiffloat  invariably  finds  in  the  issue  that  the  more  haste  he 
makes  the  worse  he  speeda  Soils  with  a  good  deal  of  clay  in 
their  composition  are  peculiarly  susceptible  of  injury  in  this 
way.  Nice  discrimination  is  needed  to  handle  them  aright 
They  require,  moreover,  a  full  stock  of  well-conditioned 
hones,  that  the  work  may  be  pushed  rapidly  through 
in  favourable  weather.  To  manage  such  sofls  success- 
fully, especially  when  root  crops  are  grown,  tries  the  skill 
of  tiie  former  to  the  utmost  So  at  least  it  has  hitherto 
been ;  but  with  steam-power  to  aid  him,  there  is  now  a 
probabifity  that  the  clay  land  fanner,  by  ^>eing  able  to 
break  up  his  sofl  without  treading  it^  and  to  get  through 


with  a  large  extent  of  tiUage  when  his  land  ii  In  trim  for 
il^  may  find  it  practicable  to  grow  root  crops  on  equal 
tenia  with  the  oocupier  of  freer  soil 

SeetUm  8. — FoUommg, 

When,  by  such  operationa  as  have  now  beep  described, 
knd  has  been  redaimedfrom  ita  natural  state,  Aid  rendered 
fit  for  the  purposes  of  the  husbandman,  it  is  everywhere 
so  charged  wiUi  the  germs  of  weeds,  most  of  which  possess 
in  a  remarkable  degree  the  power  of  reproduction  and 
multiplication,  that  it  is  only  by  the  most  incessant  and 
vigorous  efforts  he  can  restrain  them  from  encroaching  upon 
his  cultivated  crops,  and  regaining  entire  possession  of  the 
soil.  He  can  do  much  towards  this  by  ordinary  tillage, 
and  by  sowing  his  crops  in  rows,  and  hoeing  in  the  inter* 
vals  during  the  early  stagea  of  their  growth.  But  if  his 
efforts  are  restricted  to  such  measures  only,  the  battle  will 
soon  go  against  him.  Besides  this,  all  arable  soils  in 
which  clay  predominates,  particularly  when  undrained,  have 
such  a  determined  tendency  to  become  compact  and  soured, 
that  under  ordinary  efforts  they  fail  to  yield  a  genial  seed- 
bed. There  is  a  necessity,  therefore,  for  having  recourse, 
from  time  to  time,  to  that  ameliorating  process  of  lengthened 
tillage  called  fallowing.  This  process  begins  in  autumn, 
immediately  after  the  removal  from  the  ground  of  the 
cereal  crop,  which  had  been  sown  upon  the  land  now^y 
broken  up  from  clover  lea  or  natural  sward,  and  extends 
either  to  the  time  for  sowing  turnips  and  anal<^ous  crops 
in  the  following  spring,  or  is  continued  during  the  entite 
summer  in  preparation  for  autumn-sown  wheat  We  shall 
first  describe  that  modification  of  the  fallowing  process  by 
which  the  soil  is  prepared  for  the  sowing  of  dnlled  green 
crope,  and  then  the  more  prolonged  form  ^  it  usually  called 
or  wxM  fallow. 


Grten  Crop  FaUow, 

The  object  aimed  at  being  the  thorough  disintegration 
and  cleaning  of  the  soil,  the  usual  practice  is  to  begin  by 
ploughing  as  deeply  as  is  found  practicablei  This  first  or 
autumn  furrow  is  accordingly  turned  over  to  a  depth  of  k 
or  9  inches;  or  by  using  a  stronger  plough  drawn  by 
three  or  four  horses,  it  is  carried  to  12  inches  in  depth ;  and 
in  some  cases,  by  following  with  a  subsoil  plough  in  the 
wake  of  the  common  one,  the  soil  is  stirred  to  &e  depth 
of  14  or  16  inches.  All  cultivators  are  agreed  as  to  the 
importance  of  thus  deeply  and  effectually  disintegrating  ali 
soils  that  are  naturally  dry  or  thoroughly  drained.  In  the 
case  of  tmdrained  lands,  and  even  of  very  unctuous  clays, 
although  well  drained,  such  deep  stirring  of  the  soil  in 
autumn  doee  but  increase  its  capacity  of  retaining  the  rains 
of  winter,  and  of  being  thereby  more  effectually  soured, 
and  is  therefore  to  be  avoided.  Assuming,  however,  that 
we  have  to  do  with  sofl  thoroughly  drained  andmoderately 
friable,  it  is  undoubtedly  beneficial  to  loosen  it  deeply  and 
thoroughly  at  this  stage.  But  before  this  deep  ploughing 
is  set  about,  it  will  be  worth  while  to  consider  well  its 
bearing  upon  the  cleaning  part  of  the  process.  On  carefully 
examining  the  fields  at  the  time  of  raping  the  grain-crops, 
and  from  week  to  week  thereafter,  the  roots  of  the  couch 
grass  are  found  at  first  lying  close  to  the  surface ;  but  in- 
stantly, on  their  getting  the  ground  to  themselves,  they 
begin  to  send  out  fresh  fibres,  and  to  push  their  shooto 
deeply  into  the  soil  In  these  drcumstanoes,  to  proceed 
at  once,  according  to  the  customary  practice,  to  plougL 
deeply,  allows  these  weeds  much  time  to  increase,  while 
this  laborious  and  tedious  operation  is  going  on;  and 
although,  when  performed,  it  gives  some  preeent  check 
to  their  progress,  by  burying  them  under  a  mass  of  looseued 
soil,  it  not  only  increases  the  difficulty  of  their  after  removal 
but  places  them  out  of  the  reach  of  frost,  and  in  the  ^est 
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posabla  pontion  for  pervading  tlie  entire  soil,  on  the  first 
nonrrence  of  mUd  weather.  The  conaeqnenoe  ia,  that 
lallowa  ao  treated  are  inyariaUy  found  in  spring  more  follj 
stocked  with  qnickena  than  they  were  at  the  time  of  the 
antomn  plooc^iing.  The  obaenration  of  this  suggested 
tiie  praetioe,  now  very  oommon  in  England,  of  dmmmg 
faUow9  m  OHltfnm  hefcrt  gmng  the  fir$t  ^Uepfttrrom.  For 
this  pnipose,  such  implements  as  Biddle's  scarifier,  the 
broed-ehare  paring-plonghs,  or  better  still,  the  common 
ploogh,  divested  of  its  monld-board  and  fitted  with  a  share 
a  foot  broad,  are  set  to  work  as  fast  as  the  grain-crops  are 
reaped,  and  the  whole  surface  is  rapidly  pand  at  a  depth 
of  three  or  four  inches.  This  completely  looeens  the  yet 
shallow-lying  roots  of  the  couch-grass,  which  are  then  freed 
from  the  adhering  earth  by  the  Norwegian  and  chain- 
harrow,  raked  tog^er  and  burned,  or  carted  o£  Tlus 
pulverising  of  the  surface  soil  in  early  autumn  is  usually 
followed  1^  the  springing  up  of  an  abundant  crop  of  annuid 
weeds  and  of  shaken  grain,  which  are  thus  got  rid  of  by 
the  subsequent  ploughing.  So  great  and  manifold  are  the 
advantages  of  this  modem  piactioe,  that  in  those  districta 
where  it  is  most  in  use,  other  autumn  work,  even  wheat- 
sowing,  is  comparatively  neglected  until  it  is  accomplished. 
When  the  weeds  have  been  got  rid  of  in  this  summary  and 
inexpensive  manner,  deep  ploughing  is  then  resorted  to 
with  unaUoyed  benefit  Whenever  steam-power  becomes 
fully  available  for  tillage  operations,  this  autumn  cleaning 
and  deep  stirring  of  fsJlows  will  be  accomplished  rapidly 
and  effeetnally,  and  the  teams  will  meanwhile  be  set  at 
liberty  for  root^toring,  wheat«owing,  and  other  needful 
work,  which  can  be  well  done  only  when  accomplished 
during  the  brief  season  of  good  weather,  which  usually 
intervenes  betfrixt  the  dose  of  harvest  and  beginning  of 
winter. 

In  tiie  case  of  farms  that  have  for  a  lengthened  period 
been  carefully  cultivated,  the  stubble  may  be  found  -so 
dean  as  not  to  require  the  whole  area  to  be  scarified  in  the 
manner  now  described.  Instead  of  this,  it  may  suffice  to  have 
the  ground  carefully  examined,  and  such  patches  or  stray 
plants  of  oouch-grass,  or  other  perennial  weeds,  to  sie  met 
with,  forked  out  By  this  means  the  fallows  are  kept  dean 
at  little  expense,  .and  when  spring  anives,  those  repeated 
ploughings,  and  other  tedious  and  costly  operations,  are 
ifhoUy  avmded,  in  performing  which  the  condition  of  the 
soil  is  marred  and  the  best  SMd-time  often  missed.  When 
fallows  are  thus  deaned  in  autumn,  it  is  highly  advantageous 
to  csrt  on  to  them  at  once,  and  cover  in  with  a  deep  fiurow, 
all  the  farm-yard  dung  that  is  on  hand  up  to  the  completion 
of  their  first  ploughing  Ymm  the  length  of  time  which 
must  elapse  before  the  land  can  again  be  touched,  it  is  quite 
safe,  or  rather  it  is  highly  advantagepus,  to  apply  all  the 
recently  made  dung,  although  in  a  very  rough  state.  In 
doing  this,  it  is  necMsaiy  that  a  person  precede  each  plough, 
and  trim  the  rank  litter  into  the  previous  furrow,  that  it 
may  be  property  covered  up  end  regularly  distributed. 
Unless  thu  precaution  is  observed,  the  ploughs  are  constantly 
choked  and  impeded,  the  manure  is  drawn  together  into 
unsightly  hftSflooVw,  snd  the* whole  operation<is  imperfectly 
performed.  The  recommendations  to  this  practice  are — 
Firtif  An  important  saving  of  labour;  for  the  manure  bdng 
carted  direct  from  theyar^  kc,  on  to  the  hmd,  and  evenly 
spread  over  it,  there  is  no  forming,  covering  up^  and  taming 
of  dunghills,  or  refilling  and  cartingin  spring.  This  heavy 
work  is  accomplished  at  a  season  when  time  is  less  pressing 
than  in  spring,  and  the  sowing  of  the  crop  can  be  proceeded 
with  more  rapidly  when  the  time  for  it  arrives,  and  while 
weather  favours.  Second,  There  is  a  saving  of  manure  by 
buying  it  at  once  in  its  rough  state,  instead  of  first 
fermenting  it  in  large  Ikspa ;  and  a  large  portion  of  the 
fsDow-brsd:  can  tiins  be  dreased  with  home-made  manure 


7%irdt  The  rough  dung  thus  plonghed  in  deeomposss  dowiy, 
its  virtues  are  absorbed  and  retuned  by  the  soJl»  with  the 
whole  mass  of  which  it  is  thoroogihly  incorposated  by  tfas 
spring  tillage,  and  which,  in  consequence^  is  fomid,  silv 
rach  treatment,  in  a  pecidiarly  mellow  and  &voorable  ooo- 
dition  for  receiving  the  aeed. 

The  advantages  of  autumn  deaning  and  manming  of 
land  in  preparation  for  green  cropa  are  so  great  that  the 
utmost  exertions  should  be  made  to  aecure  them.  Over  a 
large  portion  of  England  the  harvest  is  usually  so  early  as 
to  leave  ample  time  for  aocomplidiing  the  deaning  proces 
before  being  arrested  by  bad  weather.  From  the  lata 
harvest  season  and  more  humid  dimate  of  Scotland,  it  m 
thero  more  difficult  to  cany  it  out  to  the  whole  extent  of 
the  fallow-break ;  but  still,  with  promptitude  and  eoeigjr, 
much  can  be  done.  One  of  her  direwd  and  intelligent  sooa, 
Mr  Tennant,  the  inventor  of  the  grabber  which  bears  hk 
name,  has,  however,  introduced  a  system  of  autumn  tillage, 
founded  upon  the  same  prindple,  and  acoomphaliing  vir- 
tually the  same  end,  but  mss  expensive  and  better  adapted 
to  the  climate  of  Scotland  than  that  just  described.  8e 
soon  as  the  grain  crops  are  harvested,  Mr  Tennant  sets  hit 
light  grobb«rs  sgoing,  and  by  working  them  over  the  whole 
field  several  times  and  in  opposite  directions,  stirs  the  whole 
surfsoe  soQ  to  the  depth  of  six  or  eight  inchee,  tesra  up  and 
brings  to  the  surfsoe  all  root-we«ls,  where,  sfter  being 
knodced  about  and  freed  from  adhering  soil  by  repeated 
harrowings  sad  a  final  grobbing,  they  are  left  for  the 
winter.  In  our  own  practice  we  have  latteriy  improved, 
as  we  imagine,  on  Mr  Tennanfs  plan  by  broadsharing  the 
land  before  using  the  grobbers,  and  also  by  emplosriag  tin 
Norwegian  harrow  instead  of  the  common  ona  The 
broedsharing  ensures  that  the  whole  of  the  comdi-graB 
and  other  weeds  are  thoroughly  loosened  without  being 
buried,  and  the  Norwegian  harrow  ahakee  out  the  roots  from 
the  adhering  earth  better  than  the  common  harrow.  When 
it  is  intended  to  treat  a  fidd  in  this  way,  cars  ahonld  be 
taken  at  harvest  time  to  re^  the  crop  ss  doee  to  the  ground 
as  possible,  as  raikk  stubble  serioudy  encumbers  the  tillage 
implements.  In  setting  about  the  grabbing  of  a  fidd  it  is 
expedient  also  to  begin  with  the  headlands,  and  to  work  than 
thoroughly  all  round  twice  over,  beforo  they  era  trodden 
down  by  the  frequent  turning  of  the  horses  upon  them. 
If  this  JB  omitted  it  will  be  found  nearly  impossible  to  hafc 
the  margins  of  the  fidd  as  well  cultivated  as  the  rest  of  it 
A  fidd  thus  treated  presents  for  a  time  a  smgulariy  untidy 
and  unpromising  appearanoe ;  but  the  ultimate  effeeta  of  the 
practice^  as  well  in  the  deaning  as  the  dinntegrattog  of  the 
soil,  are  very  remarkable.  When  roots  of  couch-grass,  tc, 
are  freed  from  the  soil,  and  fully  expoeed  to  the  vidasitadei 
of  the  weather  at  a  season  when  their  vitd  force  is  at  the 
lowest  point,  they  are  unable  to  resist  its  effects,  and  gra- 
dually dia  If  placed  in  similar  drcumstancee  in  wpriof^ 
with  their  vitd  energy  in  full  pUy,  the  merest  point  of  a 
root  embedded  in,  or  even  in  contact  with,  pulverised  soQ, 
enables  them  to  push  down  fresh  fibree,  to  re-establish  thdi 
connection  with  the  soil,  and  to  grow  as  lustily  as  ever. 
But  so  completdy  is  the  destraction  of  theee  pests  secured 
by  this  simple  process  of  winter  expoeure,  that  on  the  return 
of  spring  they  may  be  ploughed  in  with  impunity.  Mr 
Tennant  assures  us,  that  ever  since  he  adopted  this  practice 
he  haa  been  enabled  to  dispense  with  the  removal  of  thcK 
weedsL  Having  had  an  opportunity  of  inspecting  his  faim, 
we  are  enabled  to  testify  to  its  deanness  and  high  state  cf 
fertility.  On  this  plan,  then,  the  deaning  of  fallows  k 
accomplished  by  tiUage  operations  done,  without  any  ouUay 
for  raking  or  hand-picking  burning,  or  carting  cC  Ncr  ii 
this  done  at  the  expense  of  the  pumcising  pert  ol  the  pn>- 
oesB.  On  the  oontraiy,  Mr  Tennant  asserts,  snd  we  hne 
•0  far  verified  his  aawrtion  by  aotod  experioMnt^  that  by  di» 
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intogratiDg  tlw  sofl  in  aatamn,  as  is  done  by  this  broadshar- 
ing,  gmbUng,  and  barrowing^  h  reoeiTSS  fai  more  benefit 
from  the  alternation  of  froet  and  thaw,  rain  and  dronght, 
than  when  merely  ploughed  and  left  lying  duing  winter 
in  eompaot  forrow-alioML  This  plan  affords  the  same 
facilities  as  the  other  for  automn  manuring,  if  the  weeds 
are  raked  off  at  onoe  from  so  mnch  of  the  fallow-break 
as  it  ii  wished  to  mannre  before  winter.  When  the 
remainder  is  ploughed  in  April  foDowing,  more  of  it  may 
then  haire  the  farm-yard  dnng  applied  to  it  in  the  same 
way.  Agricnltansts  owe  a  luge  debt  of  gratitude  to  Mr 
Tennant  for  the  invention  of  his  beautify  simple  and 
efficient  grubber,  and  for  this  scientific  application  of  it  to 
the  laUowing  prooesa.  Those  who  have  been  puimting  this 
system  of  t^age  will  be  much  interested  in  observing  that 
it  has  been  adopted  by  Mr  Smith  of  Woolston,  who  is 
carrying  it  out  to  perfection  by  means  of  lus  steam-drawn 
iinplementa. 

The  autumn  tillage  of  the  fallows  having  been  accom- 
plished in  one  or  other  of  the  ways  described,  the  land  is 
left  untouched  till  the  return  of  spring.  If  it  is  infested 
by  annual  weeds,  it  is  expedient,  as  soon  as  it  is  dry  enough 
to  beer  treading  with  impunity,  to  level  and  stir  the  surface 
by  a  turn  of  the  harrows.  This  slight  moving  of  the 
Esellowed  surfacfreoil  induces  the  seeds  of  weeds  to  germinate 
more  quickly  than  they  would  otherwise  do,  and  thus  a 
crop  of  them  is  got  rid  of  by  the  next  tilling  This  pre- 
liminary harrowing  is  useful  also  in  affording^  a  level  course 
for  the  tillage  implements.  By  the  time  Ulat  the  labour 
eonnected  with  the  sowing  of  spring  crops  is  over,  the  fallows 
are  usually  dry  enough  to  be  sdrred  with  saiety.  This 
pointy  must,  however,  be  well  seen  to,  as  irreparable  mischief 
is  often  done  by  going  upon  them*  too  soon.  And  now  it 
is,  that,  insteod  of  rigidly  following  any  customary  routine 
of  so  manyploughings,  harrowings,  and  rollings,  the  skilful 
cultivator  will  regulate  his  procedure  by  the  actual  cireum- 
atanoes  ci  his  soil,  and  the  object  which  he  has  in  view. 
WhaS  is  needed  for  the  successful  growth  of  drilled  green 
crops  is  to  have  the  soil  free  from  weeds,  thoroughly  disin- 
tegrated to  the  depth  of  six  or  eight  inches,  and  yet  moist 
enough  to  ensure  the  ready  germination  of  seeds  deposited 
in  iL  Where  such  autumn  cleaning  and  manuring  as  we 
have  described  have  been  successfidly  carried  out,  all  that 
b  needed,  in  order  to  obtain  a  proper  tilth,  is  to  go  to  work 
with  light  grubbers,  first  in  the  line  of  the  provious  furrows 
and  then  across  them,  and  then  to  harrow,  roll,  and  remove 
any  weeds  that  have  been  missed  in  autumn,  after  which 
the  aoii  will  be  in  the  best  possible  condition  for  drilling. 
On  friable  soils,  this  method  of  performing  the  spring  tillsge 
by  means  of  the  grubber  instead  of  the  ]^ough  is  perfectly 
practicable,  and  has  manifold  advantages  to  recommend  it 
The  saving  of  labour  is  very  great,  as  a  man  and  pair  of 
horses  will  more  easily  grub  four  acres  than  plough  one  acreu 
Weeds  are  mon  easily  removed,  as  the  grubber  pulls  them 
out  unbroken,  whereas  the  plough  cuts  them  in  pieces  The 
sofl  that  has  been  all  winter  subjected  to  the  mellowing  in- 
fluonoea  of  the  weather,  and  which,  in  consequence,  is  in 
the  best  possible  condition  to  yield  a  genial  seed-bed,  is 
retained  o-top,  whereas  ploughing  buries  it  and  brings  up 
clods  in  its  stead.  And,  lastly,  the  soil  being  merely  stirred, 
without  having  its  surface  reversed,  its  natural  moisture 
(or  winter  tap)  is  rotained,  whereby  the  germinating  of  seeds 
sown  in  it  becomes  almost  a  certainty.  The  importance 
ef  thia  last  point  in  the  cultivation  of  such  crops  as  the 
turnips  whoee  seeds  mtst  usually  be  sown  during  hot  and 
dry  weather,  can  scarcely  be  overrated. '  This  practice  is 
poeuliarly  appropriate  for  soils  of  loose  texture,  which  are 
invariably  injured  by  repeated  ploughing^.  But  ii  is  also 
resorted  to  succeufully  on  soils  of  the  opposite  extrema 
Many  lanuers  in  the  Lothians  now  grow  abundant  and  ex- 


tensive crops  of  turnips  on  strong  clay  soils  by  spreading  a 
liberal  dressing  of  dung  on  the  stubble  in  autumn,  ploughing 
it  in  with  a  deep  furrow,  leaving  the  land'  untouched  untQ 
sowing-time  has  fully  arrived,  and  then  stirzing  tho  mellowed 
surface  soU  by  the  grubbers,  removing  weeds,  and  diiUittg 
and  sowing  at  once  without  any  ploughing.  When  thia 
system  is  adopted  on  tenacious  soils,  it  is  prudent  to  opente 
upon  portions  of  the  field  in  detail,  taking  in  only  so  much 
at  a  time  as  can  be  grubbed  and  drilled  the  same  day ;  foi 
if  rain  ahould  intervene  betwixt  the  grubbing  and  the 
drilling,  the  soil  would  set  like  mortar  and  the  tide  be  lost 
When  once  tho  ridgeleta  are  made  up  in  good  condition,  they 
can  withstand  a  fall  of  rain  with  comparative  imprmity ; 
and  hence  the  occurrence  of  a  course  of  fine  weather,  when 
the  season  is  yet  too  early  for  sowing,  is  sometimes  taken 
advantage  of  by  preparing  the  land  and  making  it  up  into 
ridgeleta,  although  it  should  require  to  remain  in  this  state 
weeks,  or  even  months,  before  sowing  takes  plao&  In  such 
a  case,  inmiediately  before  sowing,  the  ridgelots  are  first 
partially  levelled  by  harrowinglength-vrise,  in  order  to  loosen 
the  soil  and  destroy  annual  weeds,  and  then  agaia  made 
up  by  using  a  double-breasted  plough.  We  must  here, 
however,  inaiBt  upon  the  importance  of  having  the  grubbing 
thoroughly  performed,  which  it  cannot  be  unless  the  tines 
penetrate  the  soil  as  deeply  as  the  plough  has  done  at  the 
autumn  ploughing  It  is  owing  to  the  neglect  of  thia  that 
the  system  has  f a^ed  in  the  hands  of  many  farmers,  who 
first  mismanage  the  operation,  and  then  throw  the  blame 
upon  the  grubbera.  To  ensure  success,  the  implement  must 
be  set  so  as  to  work  at  its  full  depth,  sufficient  motive  power 
being  applied  by  yoking  three  horses,  if  necessaiy,  to  each 
grubber  at  the  first  and  also  at  the  second  going  over,  and 
thero  mtist  be  TfigOant  superintendence  exerdsed  lest  the 
ploughman  do  the  work  slightly.  It  is  sometimes  objected 
to  this  system  of  spring  tillage,  that  it  fails  to  rid  the  land 
of  thirties  and  other  tap-rooted  weeds;  but  it  is  surely 
easier  to  fork  these  out  as  they  appear,  than  to  plough  a 
whole  field  merely  to  destroy  aa  many  thistles  as  a  man,  it 
may  be,  would  dig  up  in  a  day.  By  taking  advantage  of 
the  tilth  obtained  by  the  action  of  the  elements,  instead  of 
first  ploughing  down  the  mellowed  surface,  and  then 
attempting  laboriously  to  reduce  the  obdurate  furrows  by 
mechanical  means,  skLful  and  energetio  farmers  now  succeed 
in  preparing  even  tenacious  soils  for  drilled  green-crops,  at 
litUe  expense,  and  with  a  good  measuro  of  certainty. 

On  these  opposite  dasses  of  soils,  then — ^the  very  loose, 
and  the  tenacious— ^ring  tillage,  in  preparation  for  root- 
cropa,  is  performed  to  better  purpose  by  means  of  the 
grubber  than  the  plough.  Betwixt  these  extremes,  however, 
lies  the  most  valuable  class  of  soilfr— the  strong  fertile  loams 
—on  which  the  heaviest  crops  and  best  quality  of  Swedes 
are  grown.  With  these  it  is  usually  expedient  to  have 
recourse  to  at  least  one  spring  ploughing,  as  soon,  but  only 
as  soon,  aa  the  soil  is  dry  enough  to  crumble  freely  to  the 
very  bottom  of  the  furrow.  As  this  usually  occurs  from 
four  to  six  weeks  before  the  time  of  sowing  the  crop,  it  is 
advisable  to  plough  the  entire  field,  and  leave  it  so  until 
rain  falls,  when  a  modenMC  use  of  the  grubber,  harrows, 
and  light  roller,  usually  suffice^  to  produce  a  good  tilth  for 
ridging  When  operations  are  not  thus  f acOitated  by  a 
seasonable  fall  of  rain,  it  ia  necessaiy  to  proceed  somewhat 
differently.  The  field  is  lying  as  it  was  left  by  the  plough, 
with  a  rough  dried  surface.  If  harrowed  while  in  this 
state,  an  abundant  crop  of  clods  is  brought  to  the  surf  ace, 
which  quickly  harden  when  thus  fully  expos^  to  drought 
To  avoid  this  inconvenience,  the  field  is  flrti  rolled  witii  a 
heavy  roller,  and  then  grubbed  across  the  direction  in  which 
it  was  last  ploughed.  By  this  means  the  dods,  being 
partially  crushed  and  pressed  down  amongst  the  loose  earth, 
resiBt  the  grubber,  and  are  crumbled  by  it,  instead  of  beii^{ 
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merrlj  raked  out  and  loft  entire  on  the  surface,  a«  woold 
happen  but  for  this  preliminaiy  rolling.  The  gmbbers  are 
followed  doaelj  by  harrows  and  a  light  roller,  and  these 
again  by  the  gmbbers;  but  this  time  with  tefun  tines  on 
instead  of  fiye,  after  which  a  sufficient  tilth  is  usually 
obtained.  All  this  is  on  the  supposition  that  the  land  is 
dean  when  these  spring  operations  are  commenced;  for 
should  it  be  otherwise,  it  is  usually  better  to  begin  with 
the  grubber  on  the  stale  winter  furrow,  and  to  get  rid  of 
the  weeds,  before  using  the  plough.  If  it  is  found  necessary 
to  plough  near  to  the  time  of  sowing,  then  the  harrow  and 
roller  must  keep  pace  with  the  ploughs  in  order  to  retain 
moisture  and  prevent  the  f  oimation  of  clods.  The  Nor- 
wegian harrow  is  the  proper  implement  to  use  in  such  cases. 
Let  it  eyer  be  borne  in  mind  that  if  the  soil  is  cleaned  and 
sufficiently  disintegratod,  the  less  working  it  gets  at  this 
stage  the  better. 

It  may  be  well  indeed  to  remind  the  reader  that  although 
the  fallowing  process  can  most  conveniently  be  gone  about 
during  the  period  which  intervenes  betwixt  the  removal  of 
a  grain-crop  from  the  ground  and  the  sowing  of  the  succeed- 
ing root-crop,  and  on  this  account  is  often  spoken  of  in  a 
loose  way  as  being  performed  "  in  preparation  for  the  root- 
crop,"  it  is  a  fallacy  to  regard  this  laborious  and  costly 
process  of  tillage  and  cleaning  as  undertaken  solely  or 
mainly  for  the  benefit  of  the  turnip  or  other  root-crop, 
then  about  to  be  sown.  The  other  crops  of  the  rotation 
benefit  by  it  in  a  far  greater  degree,  and  it  would  be  re- 
quired on  their  account  although  turnips  were  not  grown 
at  all,  as  may  be  seen  in  the  case  of  day  lands  with  their 
periodic  naked  fallows.  It  is  the  overlooking  of  this  fact 
which  has  led  people  to  chaige  the  whole  cost  of  this  fallow- 
ing process,  and  of  all  the  manure  then  applied  to  the  land, 
against  the  turnip-crop,  and  then  to  represent  this  crop  as 
the  most  costly  one  which  the  farmer  grows,^-one  which 
often  yields  hun  less  than  it  cost  to  produce  it.  Undoubt- 
edly Uie  cost  of  the  fallow  must  be  charged  equally  against 
all  tha  crops  of  the  rotation. 

Summer  or  yoked  Fallow, 

Having  thus  described  at  length  that  modification  of  the 
fallowing  process  by  which  the  soil  is  prepared  for  the 
sowing  of  green  crops^  we  shall  now,  as  proposed,  speak 
of  that  prolonged  form  of  it  called  a  nmmer  or  naked  fallow. 
From  the  facilities  now  afforded,  by  means  of  tile-draining 
and  portable  manures,  for  an  extended  culture  of  green 
crops,  this  laborious  and  costly  process,  which  in  its  day 
was  justly  regarded  as  the  very  key  to  good  and  profitable 
farming,  is  now  restricted  to  the  more  obdurate  day  soils, 
or  to  cases  where  draining  and  other  modem  improve- 
ments are  neglected.  The  manifold  advantages  of  luiving 
abundant  crops  of  turnips,  or  mangd-wuizd,  instead  of 
naked  fallow,  sometimes  tempt  the  occupiers  of  day  soils 
to  puih  the  cultivation  of  these  crops  beyond  due  bounds. 
We  know  of  cases  where,  after  large  expenditure  in  draining, 
the  cultivation  of  turnips  has  been  carried  to  such  an  extent, 
and  conducted  so  iigu^doudy,  that  the  land  has  got  foul 
and  soured,  and  its  gross  produce  has  been  reduced  bdow 
what  it  was  while  the  land  was  undrained,  and  under  a 
regular  system  of  all  but  exdustve  naked  f allowa  However 
thoroughly  drained,  day  soils  retain  their  ticklish  temper, 
and  are  so  easfly  disconcerted  by  interference  during  un- 
favouraUe  weaker,  that  the  preparing  of  them  for  the 
cultivation  of  root-erops,  and  still  more  the  removing  of 
these  oops  when  grown,  is  at  best  a  hamrdous  business, 
and  requires  to  be  conducted  with  peculiar  tact  Judidous 
farmers,  who  know  by  expeiienoe  the  difficulties  that  hsfQ 
to  be  overcome  in  cultivating  such  soils,  are  of  opinion  that 
aU  that  can  yet  be  ventured  upon  with  safety  is  to  prolong 
tilt  perfod  of  the  naked  fallow's  rsenrrenoe,  rather  than 


entardy  to  dispense  with  it.  After  a  series  of  altemarc 
grain  and  cattle  crops,  it  is  accordingly  still  their  piacdoe 
to  wind  up  with  a  summer  fellow,  by  which  they  rectify 
unavoidable  defects  in  the  tillage  of  preceding  yean,  and 
put  their  land  in  good  humour  for  entering  again  npon  a 
fresh  course  of  cropping. 

This  process  ii  b^pin  by  a  deep  pionghing  in  autumn,  in 
perf  omiing  %Hiich  the  land  is  gathered  into  ridges,  that  it 
may  be  kept  as  dry  as  poesihle  during  winter.  When  the 
more  urgent  labours  of  the  following  spring  are  so  far  dis- 
posed of  as  to  afford  leisure  for  it,  a  second  pknighing  ii 
given  to  the  fallow,  usually  by  reversing  the  farrows  of 
autumn.  This  is  followed  at  intervals  by  two  cross-plough- 
ings,  which  are  made  to  reverse  each  other,  in  order  to  keep 
the  land  level  As  it  is  the  nature  of  these  soils  to  break 
into  lumps,  under  the  action  of  the  plough,  rather  than  to 
crumble  down,  the  dods  thus  produced  get  so  thorooghlj 
parched  in  dry  weather,  that  root-weeds  endoaed  in  them 
are  killed  by  dieer  desiccation.  To  further  this  cho^  mode 
of  getting  rid  of  them,  the  land  is  not  rolled,  bnt  stirred  hj 
the  grabber  and  harrow  as  frequently  as  possible,  ao  as  to 
expose  the  dods  fredy  to  the  drought  We  know  by  ex- 
perience that  fallows  can  be  cleaned  effectually  by  thus 
taldng  advantage  of  the  tendenqr  in  day  soils  to  bake 
exoessivdy  under  exposure  to  the  hot  diy  weather  which 
usually  prevails  in  June  and  July.  Should  the  season 
happen  to  be  a  showery  one,  this  line  of  tactica  most  needs 
be  abandoned,  and  recourBc  had  to  the  judidous  use  of  the 
grabber,  Norwegian  and  comnfon  harrow,  in  order  to  fret 
^e  weeds  from  the  soil,  and>chen  dear  thorn  off  bj  lakiiig 
or  hand-picking.  This  ii  more  costly,  and,  as  we  believe, 
less  beneficial  to  the  soil  than  the  simple  metbod  fizit 
noticed,  which  ahould  therefore  be  attempted  in  the  fint 
place.  As  in  hay-making,  much  can  here  be  done  in  a  fev 
favourable  days,  by  keeping  grabbers  and  hairoitB  at  woik, 
and  turning  ^e  dods  frequently.  When  farm-yard  dung 
is  to  be  applied  to  such  f  sllows,  it  is  desirable  that  it  diodd 
be  carted  on  and  ploughed  in  before  July  expirea.  Jo 
applying  it,  two  methods  are  followed.  That  usually 
adopted  is,  after  marking  off  the  ridges,  to  put  down  the 
dung  in  small  heaps,  at  regular  distances,  and  foQiwith  to 
sprcAd  it  snd  plough  it  in.  In  the  other,  the  land  is  f  oraied 
into  ridgdets,  running  diagonally  across  the  intended  hne 
of  the  ridges,  and  the  dung  is  endosed  in  thom  in  the 
manner  to  be  hereafter  described  in  treating  of  tnraip 
culturei  In  dther  way,  after  the  lapse  of  several  weeki, 
the  surface  is  levelled  l^  harrowing,  and  the  land  is  gathered 
into  ridges  by  the  Isst  of  this  series  of  plonghings,  hence 
caUed  the  seed-furrow.  When  lime  ii  to  be  applied  to  sndi 
land,  this  is  the  stage  of  the  rotation  which  is  usuaDj  chosei 
for  doing  so.  It  is  spread  evenly  over  the  surface,  imme- 
diatdy  before  the  last  ploughing.  In  finishing  off  this 
fallowing  process,  it  is  necessary,  on  undrained  lands,  to 
be  careful  to  dean  out  the  ridge-furrows  and  cross-cuts,  in 
antidpation  of  winter  raina  But  if  such  land  is  wtnth 
cultivatmg  at  all,  it  is  surdy  worth  drsining,  and  this 
operation  once  thoroughly  poformed,  puts  an  end  to  aD 
further  solidtude  about  furrowa 

CHAPTER  IX 

8U0GIS8IOH  Of  GB0F& 

Section  1. — RoiaJUon  neeestarf. 
There  are  few  agricultural  facts  more  fully  ascertsined  than 
this,  that  the  growth,  year  after  year,  on  the  ssme  soil,  of 
one  kind  of  plants,  or  family  of  plants^  and  the  ttmcmJi 
from  it,  dther  of  the  entire  produce,  or  at  least  fii  the 
ripened  seeds  of  such  plants,  rapidly  impairs  the  genenl 
fertility  of  that  soil,  and,  in  particular  eases,  unfits  it  for 
bearing  further  crops  of  the  kind  by  which  it  has  been  «s- 
hausted    The  eiplanation  of  the  causes  ol  this  phononeiiflB 
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bdoni^  lo  the  agricttltankl  diemkt  or  ^ragetable  phynologist, 
to  w]iom  we  willingly  laaTa  the  task.  What  we  haTe  to  do 
vitb  is  the  fiet  ifeMlf ,  and  its  important  bearing  on  agri- 
enltarsl  practiee.  There  is  no  natural  tendency  in'the  soil 
to  deterioration.  If  at  any  time,  therefore,  the  earth  f aihi 
to  yield  ita  inerease  f or  the  nse  of  man,  it  is  owing  to  hik 
own  ignoranoe  and  enpidity,  and  not  to  any  defect  in  the 
beneficent  arrangements  of  the  Creator.  The  aim,  then, 
ci  the  agricttltonst,  and  the  test  of  his  skill,  is  to  obtain 
from  his  fann  abundant  erops  at  a  remnneratiire  cost,  and 
withoat  impairing  its  future  {wodnetiTeness.  In  order  to  this, 
two  oonditions  sre  indispensable, — first,  that  the  elements 
of  fertility  abstracted  from  the  soil  by  the  crops  removed 
from  it  be  duly  and  adequately  restored ;  and,  second,  that  it 
be  kept  free  from  weedSb  The  cereal  grains,  whose  seeds 
constitate  the  staple  food  of  the  human  family,  are  neces. 
isrily  the  .most  important  and  Taloable  of  our  ordinary 
cropSL  The  stated  removal  from  a  farm  of  the  grain  pro- 
duced on  it,  and  its  eonsumptio^  elsewhere,  is  too  serore  a 
drain  upon  ita  productive  pov^re  to  admit  of  these  crops 
being  grown  every  year  on  the  whole,  or  greater  part  of  it, 
without  speedily  impairing  its  fertility.  Supposing,  how- 
e?er,  that  tbia  waste  could  be  at  once  repaired  by  the  annual 
return  to  the  soil  of  manure  equivalent  in  constitueift 
dements  to  the  produce  removed,  the  length  of  time  which 
grain-crops  occupy  the  soil,  and  thou*  habit  of  growth,  inter- 
pose peculiar  difficulties  in  the  way  of  cleaning  it  thoroughly, 
either  before  they  are  sown,  or  while  they  occupy  the  ground. 
Again,  although  bread-corn  is  the  most  important  product 
of  our  soil,  other  commodities,  such  as  butcher-meat,  dairy 
}irodnce,  vegetables,  wool,  and  flax,  are  indispensably  re- 
qoired.  The  economical  culture  of  the  soil  demands  the 
employment  of  animal  power,  which,  to  be  profitably  used, 
mut  be  BO  distributed  as  to  fill  up  the  year.  Hie  mainten- 
anoe  of  the  working  cattle,  and  of  other  live  stock,  implies 
the  stated  culture  of  a  large  amount  of  herbage  and  f oragei 
Now,  these  varied  conditions  are  duly  met  by  cultivatmg 
grain  and  cattle  crops  alternately,  and  in  about  equal  pro- 
portuma.  In  carrying  out  these  general  principles,  much 
discriminatiim  is  required  in  selecting  the  particular  nlants 
best  adapted  to  the  soil,  climate,  and  other  dreumsuuices, 
of  each  farm,  and  in  arranging  them  in  the  moet  profitable 
•equences;  for  not  only  is  it  necessary  duly  to  alternate 
grain  and  green  crops,  but,  in  general,  there  is  a  necessity, 
or  at  least  a  high  expediency,  in  so  varying  the  species  or 
varietiea  of  the  latter  dass  as  to  prolong;  a«  much  as 
possible,  the  periodic  recurrenoe  of  any  one  of  them  on  the 
suae  field.  In  settling  upon  a  scheme  of  cropping  for  any 
particular  farm,  regard  must  be  had  to  its  capabilities,  to 
the  markets  avaikble  for  the  disposal  of  its  products,  and 
to  the  command  of  manure.  When  these  things  have  been 
maturely  considered,  it  is  always  beneficial  to  conduct 
the  crapping  of  a  farm  upon  a  settled  scheme.  The  number 
of  men  and  hoisee  required  to  work  it  is  rmlated  chiefly 
bf  the  extent  of  the  fallow-break,  which  it  is  therefore 
desirable  to  keep  as  near  to  an  average  annual  breadth  aa 
pnsaibla  When  the  lands  of  afarm  vary  much — as  regards 
fertility,  fitness  for  particular  crops,  and  proximity  to  the 
homestead, — they  must  be  so  apportioned  as  to  make  the 
dmsions  aDoted  to  each  dass  of  crops  as  equal  as  possible 
in  sli  respects,  taking  one  year  with  another.  Unless  this 
is  done,  those  fluctuations  in  the  gross  produce  of  farms 
which  arise  from  vaiying  seasons  are  needlessly,  it  may 
happen^uinoosly,  aggravated ;  or  sudi  an  aocumidation  oi 
labour  is  thrown  on  certain  years  which  may  prove  un- 
favourable onea  aa  to  weather,  that  the  work  is  ndther 
done  wbD  nor  in  due  season. 

No  better  rotation  has  yet  been  devised  for  friable  soils 
cf  fair  quality  than  the  well-known  four-field  or  Norfolk 
sp^vn.    By  this  course  half  the  arable  lands  are  in  grain- 


crops,  and  half  in  eattloHaope,  anBnaUy.  It  ia  faideed  true 
that^  in  Uie  way  in  which  this  course  has  hitherto  been 
usually  worked,  both  tumipa  and  dover  have  recurred  so 
frequently  (every  fourth  year)  on  the  same  fields,  that  they 
have  become  subject  to  disease,  ftnd  their  produce  excessive^ 
precarioua  Bilt  the  excellenoe  of  this  course  is,  that  its 
main  features  can  be  retained,  and  yet  endless  variation  be 
introduced  in  its  dotaiU  For  example,  instead  of  a  rigid 
one-fourth  of  the  land  being  each  year  under  tumiiw,  barley, 
dover,  ^d  wheat  or  oata,  respeotivdy,  half  only  of  the 
barley  division  is  frequently  in  practice  now  sown  with 
dover  seeds,  and  the  other  half  cropped  in  the  following 
year  with  beans,  peas,  potatoes,  or  vetchea  On  the  same 
set  of  fields,  coming  round  again  to  the  same  point,  the  treat- 
ment is  reversed  by  the  beans,  Aa,  and  dover,  being  made 
to  change  placea  An  interval  of  eight  years  is  thus  sub- 
stituted for  one  otfottr,  so  far  as  these  two  crops  are  con- 
cerned. Italian  rye-grass,  unmixed  with  any  other  plant, 
is  now  frequently  taken  in  lieu  of  dover  on  part  of  the 
divisiou  usually  allocated  to  it,  and  provea  a  grateful  change 
both  to  the  land  and  to  the  animals  which  consume  it 
In  like  manner,  instead  of  sowing  turnips  unvaryingly  every 
fourth  3roar  on  each  fidd,  a  portion  of  the  annual  division 
allotted  to  this  crop  can  advantageoudy  be  cropped  with 
mangel-wurzel,  carrots,  or  cabbages,  caro  being  taken  to 
change  tiie  site  occupied  by  each  when  the  same  fields  again 
come  in'  turn.  The  same  end  is  even  so  far  gained  by 
alternating  Swedish  with  yellow  or  globe  tumipa  It  is 
also  found  expedient,  dther  systematically  or  occasionally, 
to  sow  a  fidd  with  dover  and  pasture  grasses  immediatdy 
after  turnips,  without  a  grain  crop,  and  to  allow  it  to  remain 
in  pasture  for  four  yeara  A  corresponding  extent  of  the 
other  land  is  meanwhile  kept  in  tillage,  and  two  grain  cropa 
in  succession  are  taken  on  a  requisite  portion  to  equalise 
the  main  diviaions,  both  as  respects  amount  of  labour  and 
the  diiFerent  staple  producta  A  doser  cover  of  graaeea  and 
a  better  pasture  is  obtained  in  this  way  than  by  first  taking 
the  customary  grain  crop  after  tumipa;  the  land  ia  rested 
and  invigorated  for  future  tillage,  the  outlay  on  dover  and 
grass  seeds  somewhat  diminiahed,  and  the  land  better  ma- 
naged for  the  interests  of  all  concemed  than  by  a  ridd 
adherence  to  the  customary  rotation. 

JSeOion  2. — HettrieUve  Clauau  in  Leoia  UurtfuL 
It  is  common  enough  for  landlords,  or  their  agents,  to 
tie  down  the  tensntry  over  large  eatates  to  the  rigid  obeerv- 
ance  of  some  pet  rotation  of  their  own.  In  an  unimproved 
state  of  agriculture,  and  for  a  tenantry  defident  both  in 
capital  and  intelligence,  such  trammela,  kindly  enforced, 
may  be  as  benefit^  to  them  as  to  their  landlord.  But 
when  the  culture  of  the  soil  is  undertaken  by  men  of  good 
education,  who  bring  to  the  business  ample  capital,  and 
skill  to  use  it  to  the  best  advantage,  such  restrictions  are 
much  more  likdy  to  do  harm  than  good  to  both  partiea 
It  is  to  be  observed  in  regard  to  those  restrictive  dauses 
usually  inserted  in  farm-leases, — such  as,  that  two  grain- 
crops  shall  never  be  taken  in  immediate  sucoesdon ;  that 
no  hay,  straw,  or  tumipa,  shall  be  sold  from  the  f am )  that 
only  certain  limited  quantities  of  potatoes  or  fiaz  shall  be 
grown ;  that  land  shall  be  two  or  more  years  id  grass,  dsa, — 
that  they  all  proceed  on  the  suppontion  that  the  farm  is 
to  TnftlnfAin  ite  own  fertility.  They  obvioudy  do  not  con- 
template the  stated  purdiase  of  huge  quantities  of  guano, 
bones,  and  similar  extraneous  manures,  or  the  consumption 
by  live  stock  of  linseed-cake,  grain,  or  other  auxiliariea  to 
the  green  crops  produced  on  the  farm.  Now,  not  only  are 
such  clansea  incompatible  with  such  a  system  of  fanning  as 
we  luvre  just  now  indicated,  but  their  direct  tendency,  if 
enforced,  is  to  hinder  a  tenant  from  adopting  it  even  when 
disposed  to  do  aa    We  hear  now-a^layi  of  tenants  who  aif 
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annual  purchaaere  of  theee  eztraneoua  f  ertilisiiig  aabstanoea 
to  the  extent  of  20a.  to  30a.  worth  for  every  acre  occapied 
by  them.  To  enforce  the  same  restriction  on  such  men  as 
on  others  who  buy  none  at  all  is  obviously  neither  just 
nor  politic ;  and  we  belieTe  that  any  practical  farmer,  if  he 
had  his  choice^  would  rather  be  the  successor  of  a  Ubenl 
mauurer,  howeyer  he  may  have  cropped,  than  of  one  who 
has  farmed  by  rule  on  the  starving  systeuL  We  are  quite 
aware  that,  in  regard  to  the  first-mentioned  of  these  restric- 
tions (vie,  that  which  forbids  taking  two  grain-crops  in 
immediate  succession),  the  contrary  practice  is  still  asserted 
by  agricultural  authorities  to  be  necessarily  bad  farming. 
Now,  we  do  not  concur  with  this  opinion,  but  believe,  on 
the  contrary,  that  when  land  is  kept  dean,  and  is  as  highly 
nianured  and  well  tilled  as  it  must  be  to  grow  oattle-crops 
in  perfection,  the  second  successive  crop  of  grain  will  usually 
be  better  than  the  first,  its'  production  nowise  ixgurious  to 
the  land,  and  the  practice,  in  mch  eircunutancet,  not  only 
not  f  aul^,  but  an  evidence  of  the  skill  and  good  manage- 
ment of  the  farmer.  A  frequent  encomium  applied  to  a 
particularly  well-cultivated  farm  is,  that "  it  is  like  a  garden." 
The  practice  of  market-gardeners  is  also  frequently  referred 
to  as  a  model  for  farmers.  Now,  the  point  with  them  is 
to  have  every  inch  of  their  ground  under  crop  of  some  kind 
at  all  seasons,  and  to  carry  everything  to  market  Under 
such  incessant  cropping,  the  fertility  of  the  soil  is  maintained 
only  by  ample  manuring  and  constant  tillagei  By  theee 
means,  however,  it  is  maintained,  and  the  practice  is  extolled 
as  the  perfection  of  management  Such  a  system  must 
therefore  be  as  true  in  farming  as  in  gardening,  when  the 
like  conditions  are  observed.  Undoubtedly  he  is  a  good 
fanner,  who,  while  keeping  his  land  clean  and  in  good  hearty 
obtains  the  greatest  produce  from  it  at  the  least  proportion- 
ate outlay ;  and  it  is  no  valid  objection  to  his  practice  merely 
to  say  that  he  is  violating  orthodox  rotations^ 

Section  3. — Experiments  at  Rothamttead  and  Lou  Weedon, 
{Some  curious  information  has  been  obtained  regarding 
the  effects  of  growing  successive  crops  of  one  ^d  <S 
plant  on  the  same  field,  from  two  examples  of  it  that 
attracted  much  attention.  We  refer  to  the  experiments  of 
Mr  LsFes  at  Rothamstead,  and  of  the  Rev.  Mr  Smith 
at  Lois  Weedon.  It  is  well  known  that  Mr  Lawes 
for  a  number  of  years  devoted  a  considerable  extent  of  land 
to  ihe  prosecution  of  a  series  of  interesting  experiments,  one 
field  being  allotted  to  experiments  with  wheat,  another  to 
turnips,  and  another  to  beana  One  acre  in  the  wheat-field 
bore  upwards  of  twenty  successive  crops  of  wheat  without 
any  manure  whatever.  The  land  was  aimually  scarified  and 
thoroughly  cleaned  as  soon  as  the  crop  was  removed;  it 
was  then  ploughed  and  again  drilled  wi1&  wheat,  which  was 
duly  hoed  in  spring.  Now,  with  occasional  variation,  due 
to  ^e  character  of  particular  seasons,  Mr  Lawes  found  that 
the  average  annual  produce  of  this  acre  was  16  bushels 
of  grain,  and  16  cwt  of  straw,  below  which  he  failed  to 
reduce  it  by  these  successive  crops.  His  soil  was  a  strong 
clay  loam,  resting  at  a  depth  of  five  or  sac  feet  upon  chalk. 
In  the  case  of  turnips,  he  found  that,  when  treated  in 
the  same  way,  they  cease  after  a  few  years  to  grow  larger 
than  radishes,  nor  could  he,  by  the  application  of  any 
amount  or  variety  of  manure  which  he  tried,  obtain  a  second 
successive  crop  equal  to  the  first  With  the  wheat,  on  the 
contrary,  the  addition  of  four  cwt  of  Peruvian  guano  at  once 
doubled  the  produce.  Mr  Smith's  experiments,  as  is  well 
known,  were  a  revival  of  Jothro  Tull'a  system  of  growing 
wheat  continually  on  the  same  field,  by  a  plan  of  alternate 
strips  of  wheat  and  bare  fallow,  made  to  change  places  an- 
nually. He  improved  in  so  far  upon  TuU's  practice,  inasmuch 
as  he  thoroughly  drained  his  land,  and  his  fallow  spaces 
were  deeply  trenched  every  autumn,  as  well  as  ploughed 


and  hoed  during  the  growing  aeaaoo.  The  remit  wtt  that 
his  land  thus  treated  yiald^  an  average  annual  produoa 
of  3i  bushels  per  acre  for  eleven  ortwelve  ancoeasiva  cropa^. 
Now,  it  ia  not  our  intention  to  offer  any  optnion  on  this 
as  a  system  of  wheat  growing.  We  refer  to  it  along  witli 
Mr  Lawea'a,  for  the  porpoa^  of  showing  that^  notwithataad- 
ing  the  prevalent  opinion  that  grain-cropa  exhanat  the 
f  ortiHty  of  amU  more  rapidly  than  green  cropa^  this  ia  tme 
only  in  a  very  restricted  sense.  Green  crops  judicionaly 
interposed  do  undoubtedly  serve  a  most  important  purpoec 
in  the  means  which  they  fnmidli  tot  maintaimng  the  f erlali^ 
ci  a  farm ;  but  it  is  worthy  of  note,  that  whereaa,  by  the 
addition  of  suitable  manure,  thorough  tQlsgey  and  diUg^nt 
removal  of  weeds,  clay  soil  at  least  will  stand  an  indefinite 
succession  of  grain  crops,  the  some  meana  entirely  fail  to 
yield  the  same  results  with  oor  moat  popular  green  cropa^ 
Oi^  personal  experience  quite  aooorda  with  tiida ;  f or  ve 
suppose  it  will  be  admitted  that  the  com  cropa  of  the  ooontiy 
axe  at  the  present  day  superior,  both  in  quality  and  quanti^, 
to  thoae  of  any  preceding  period ;  whereas  potatoes,  tomips^ 
and  elover,  which  we  have  so  long  regarded  aa  oar  aheet- 
anchor,  have  become  increasin^y  precarious^  and  threaten 
to  fail  ua  altogether.  We  offer  these  facts  for  the  oonsidei^ 
ation  of  thoae  who  out«nd-oat  condemn  the  practice  of 
sowing  two  white  cropa  in  immediate  auooesaioa.  In  stating 
this  opinion,  we  muat»  however,  guard  against  misappra- 
hension.  Unless  the  land  is  highly  manured  and  kept 
thoroughly  dean,  we  are  just  aa  much  <^poeed  to  the 
practice  as  any  one  can  be ;  but  when  mischief  is  dona  by 
it,  we  believe  that  it  is  due  rather  to  the  preaenoe  of  weeds 
than  to  the  second  grain-crop^  Neither  do  we  plead  for  the 
absolute  removal  c3f  restrictive  danaea  from  farm  leasea. 
Human  nature  being  what  it  is,  men  who  do  not  see  it  to 
be  for  their  own  advantage  to  f  ann  well,  will,  throogfa 
ignorance  or  greed,  impoverish  their  land  unleas  they  are 
restrained.  Clauses  as  to  cropping  should,  however,  be  pn>- 
hibitory  rather  than  prescriptive — ^have  reference  rather  to 
what  is  removed  from  the  farm  than  to  what  ia  grown  upon 
it — and  they  should  be  .contingent  upon  the  other  practioea 
of  the  tenant  So  long  as  he  contmues,  by  ample  manuring 
and  careful  tillage,  to  maintain  the  fertility  and  general 
good  condition  of  the  f  aim  rented  by  him,  it  can  be  no  ad- 
vantage to  his  landlord  to  hinder  him  from  cropping  it  at 
his  own  discretion.  It  will  be  seen  from  these  remaika, 
that  we  attach  more  importanoe  to  thoae  general  principles 
which  should  regulate  the  succession  of  crops,  than  to  the 
laying  down  of  f  ormulsi  to  meet  supposed  cases.  The  man 
who  cnltivatea  by  mhn  routine  is  unpreparedf  or  anergenciea, 
and  is  sure  to  lag  in  the  race  of  improvement ;  while  he 
who  studies  principles  is- still  guided  by  them,  whilo  aiterii^ 
his  practice  to  suit  changing  circnmatanoesL 

CHAPTER  X 

'  Section  1. — Farwiryard  Dung. 

In  our  remarks  on  tillage  operations  and  on  the  aucoesaiob 
of  crops,  we  have  seen  how  much  the  practice  of  the  husband- 
man is  modified  by  the  kinds  and  amount  of  manures  at 
his  disposal  In  describing  the  crops  of  the  farm  9fkA  their 
culture,  frequent  reference  will  also  necessarily  Se  made  ta 
the  use  of  various  fertiliBing  substances;  and  we  thaU,  there' 
fore,  before  proceeding  to  that  department  of  our  snlgect» 
enumerate  and  briefly  remark  on  the  most  unpoitant  of 
them.  In  such  an  enumeration,  the  first  notice  ia  un- 
questionably due  to  farm-yard  dung. 

This  consists  of  the  excrements  dt  cattle,  their  litter,  and 
the  refuse  of  their  fodder ;  usttally  first  trodden  down  in 
successive  layers,  and  partially  fermented  in  the  faim-yard, 
and  then  removed  to  some  convenient  place  and  thrawn 
together  in  heaps,  where,  by  further  fermentation  and  doci^, 
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it  k  zwheed  to  ft  daik-oobmed,  iiioitt»  hoiiuigeiiaoiis 
IB  wldeh  ttate  it  is  vmiallj  ^yfdied  to  the  land.  *  It  is  thus 
Uia  nsidimin  of  the  whob  products  of  the  Isnn,  vUmu  the 
exported  gnun,  and  that  portion  of  the  other  crops  which, 
bflmg  fint  ssBiiDflated  in  the  bodies  of  the  Hto  stodc,  is  sold 
in  the  fonn  of  huteher-meat^  daiiy-prodnce,  or  wool     In 
applying  &nn-jrard  dnng  to  land  thm  is  thna  a  retoming 
to  it  of  what  it  had  prsrioosly  produced,  lev  the  abore 
ezeeptions,  and  such  waste  as  may  occur  during  the  process 
of  decay  by  gaseous  exhalation  or  liquid  diainaga     It  is 
obvious  that  the  Tslue  of  such  dung  as  a  fertilising  agent 
must  depend  nrach  on  two  circumstances,  tie.,  IjI,  The 
nature  of  the  food  consumed  by  the  animals  whose  excre- 
ments sn  mingled  with  it;  and,  2d,  The  success  with  which 
waste  from  dninage  and  exhsJation  has  been  prerented. 
When  cattle  used  during  the  winter  months  to  be  barely 
kept  aUtre  on  straw  and  water,  and  were  confined  in  an 
open  yard,  which,  in  addition  to  its  own  share  of  rain,  re- 
ceived also  the  drip  from  the  eayes  of  the  surrounding  build- 
mg»— which,  after  pereoktjng  the  Utter,  flowed  unchecked 
into  the  nei^bouring  ditch — ^it  is  needless  to  say  that  the 
duag  resulting  from  such  a  process  was  all  but  worthless. 
It  is  much  to  be  regretted  that,  from  the  faulty  construction 
of  farm-boildingB,  farmers  still  find  it  impossible  to  guard 
their  dung-stores  from  ii\jury  and  waste.    When  cattle- 
Tords  are  alightly  hollowed  towards  their  centre,  and  the 
snironnding  eaves  ars  spouted,  the  litter  absorbs  the  whole 
ci  the  urine  and  the  rain  which  falls  upon  the  uncoyered 
area,  while  the  treading  of  the  cattie  goes  far  to  prevent 
andue  fermentation  and  escape  of  gases.     The  same  remark 
applies  still  more  strongly  to  covered  boxes,  the  dung  re- 
soiting  from  this  mode  of  housing  fattening  cattie  being  of 
the  best  quality.    In  the  case  of  byres  and  stables  it  is 
eertainly  desdrable  to  have  a  covered  depdt^  into  which  the 
litter  and  solid  excrements  may  be  wheeled  daily,  and  to 
have  the  urine  oonreyed  by  proper  drains  and  distributed 
over  this  mass  of  soUd  matter.    As  there  is  usually  more 
liquid  than  these  can  at  once  absorb,  it  is  well  to  have  a 
tank  at  the  lowest  part  of  this  depdt  in  which  to  store  the 
nuplus,  that  It  may  from  time  to  time  be  returned  upon 
the  adjoining  mass,  or  couTeyed  to  heaps  in  the  fieldsi 
AdvEotage  is  usually  taken  of  frosty  weather  to  cart  out  to 
the  fallow  division  of  the  farm  the  dung  that  has  accumulated 
in  yards  and  boxes.     It  is  formed  into  large  square  heapa 
about  four  feet  deep,  in  situations  most  conrenient  for  ready 
application  to  the  land  when  the  season  for  sowing  the  crops 
arrives.    It  is  desirable  to  prepare  a  site  for  theee  heaps  by 
carting  together  and  spreading  down  a  quantity  of  earth 
(or  peat,  when  that  can  be  got),  for  the  purpoee  of  absorbing 
the  ooae  fnmi  the  fermenting  mass  laid  upon  it     At  the 
beginning  of  winter,  the  loaded  dung-carts  are  driyen  on  to 
the  heaps,  and  their  contents  are  spread  evenly  over  it, 
layer  above  layer,  both  to  equalise  the  quality  of  the  dung- 
heap  as  a  whole,  and,  by  the  compression  thus  applied, 
to  prevent  e  too  rapid  fermentation.     When  the  heap  has 
•ttatned  the  requisite  bulk,  a  covering  of  earth  or  peat  is 
spread  over  it  to  keep  it  moist  and  to  prevent  the  eecape  of 
its  ammoniai     When  this  home-made  manure  was  the  only 
kind  statedly  at  the  oommaud  of  the  fanner,  it  was  con- 
sidered necessary,  and  we  believe  truly,  to  have  it  in  an 
advancedstate  of  decomposition  before  applying  it  to  a  tandp 
crop.    There  was  a  waste  of  manure  by  this  practice,  but 
unless  tt  was  in  a  state  to  supply  instant  nourishment  and 
stimulus  to  the  young  turnip  plants,  the  crop  was  certain 
to  be  a  deficient  ona    The  i4>plication,  along  with  larm-yaid 
dnng,  of  guano,  superphosphate  of  lime,  and  other  portable 
manures,  quite  does  away  with  the  necessity  ol  having  the 
former  meh  rotted.    These  concentrated  manures  stimulate 
the  growth  of  the  phmts  during  their  early  stage,  and  put 
them  ia  the  best  condition  for  making  gradual  use  of  the 
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slowly  diaiolving  aun^  £xosMm  deoompodtkm  of  farm- 
yard dung  is  now  therefore  avoided,  and  peine  rather  be- 
stowed to  improve  ite  quality  by  protecting  it  from  the 
weather,  and  retaining  its  ammonia  and  natuiul  juice.  The 
cheapest,  and  perhapa  also  the  best,  way  of  doing  this  is  to 
cart  the  dung  direct  from  the  cattie-yanl  to  the  fields,  and 
at  once  to  ploi^  it  in. 

Seeticm  2. — Liqmd  Jianurn, 

We  have  spoken  of  the  importance  of  .carefoUy  retaining 
the  urine  of  the  housed  live  stock,  by  having  it  absorbed  in 
the  solid  matter  of  the  dnng-heap,  and  of  collecting  the 
surplus  into  a  suitable  tank,  where  it  may  be  available  for 
moistening  the  heap  from  time  to  time,  and  espedaUy  when 
about  to  be  applied  to  the  land.  A  system  has,  however, 
lately  attracted  much  notice,  by  which  peine  are  taken 
not  only  to  preeerve  every  drop  of  urine  and  oose  from  dung- 
heaps,  but,  as  far  as  practicable,  to  apply  the  whole  manure 
produced  on  the  farm  in  a  liquid  form.  It  is  in  Ayrshire, 
and  especially  on  the  farm  of  Myremill,  that  this  system 
has  been  carried  out  most  fully.  Our  ref erenoe  will  be  beet 
explained  by  quoting  at  lengtii  from  the  Mitwiei  o/J^foT' 
motion  issued  by  tlm  General  Board  of  Health  regarding 
sewage  manure. 

"  The  next  fum  vidtad  was  in  the  immediata  viefaiity  of  Olaa- 
gow,  where  the  tapply  of  liquid  manure  ia  derived  from  another 
aouroe,  and  distributed  in  a  different  manner.  The  supply  ia  from 
a  daily  of  700  eowa,  attached  to  a  large  distillery ;  the  eotue  drain- 
age from  the  former  flows  In  a  ftill  oontinuoua  atmm  Into  a  tank 
containing  80,000  or  40,000  gallon^  whence  it  ie' pumped  on 
immediately  by  a  18-hom  power  en^ne,  and  forced  through  4-iacn 
iron  pipea,  laid  about  18  inchee  under  nound,  into  laige  vata  or 
cisterns  placed  on  the  highest  polnta  of  the  land  to  be  inigated. 
From  theee  it  deeeenda  ly  gravitation  throujgh  another  ayatem  of 
pipee  laid  along  the  ridges  of  the  hilla,  finding  an  outlet  tfaRmgh 
atand-cocks  placed  at  intervale,  from  which  it  ia  distributed  theooKh 
movable  iron  pipee  fitting  into  each  other,  and  laid  along  the  eurfiwe 
in  whatever  direction  the  supply  is  rBquinid.  The  land  thue  irrigated 
eooaistB  of  three  fkrms  lying  at  some  distance  apart,  the  farthest 
point  to  which  the  lionia  is  conveyed  being  about  two  adlee,  and 
the  highest  elevation  80  feet  above  the  eite  of  the  tank  and  engine. 
The  principal  use  to  which  the  lirigation  has  been  applied  has 
been  to  preeerve  the  fertility  of  the  pesturee,  the  oeneral  appeaimnce 
of  which  was  at  firat  rather  disappointing^  but  tnia  waa  eiplained 
by  the  iact  that  they  are  frilly  otooked,  and  that  the  cowa  ruah  with 
avidity  to  thooe  parts  that  have  been  last  irrigated,  and  eat  them 
down  quite  bareu  As  ie  the  oaae  in  other  inrtanoes,  however,  by 
far  the  meet  profitable  application  haa  been  found  to  be  Italian  lye- 
graes,  of  whion  16  (Sootoh)  scree  were  under  cultivation,  some  with 
eeed  eupplied  by  Mr  Dickineon,  whoee  suooeesftil  cultivation  of  it 
by  simuar  means  neer  London  haa  long  been  known.  Ilieflrstcut- 
tiufl  of  this  liad  yielded  about  ten  tons  the  acre,  the  eeoond  nine, 
ana  the  third,  which  was  ready  for  cutting  was  estimated  at  eight 
or  nine  more.  Some  crope  of  tomipe  and  cabbegee  were  pointed 
out  to  us  in  a  state  of  vigorous  growth,  and  with  more  than  common 
promise  of  abundance;  ueee  were  raised  by  a  dreesing  of  ashee  and 
rsAiae  (of  Uttie  fertilising  value,  having  been  purohaeed  at  2k  6d.  a 
ton),  conjoined  with  four  doeee  of  liquid,  one  after  the  preceding 
crop  of  oate  had  been  carried,  one  prior  to  sowing  and  two  more  at 
different  staffee  of  growth.  The  enterprising  aenUeman  who  has 
carried  out  meee  works  at  his  own  ezprassL  and  in  spite  of  the  dis- 
couragement arising  from  partial  failure  in  his  eanier  attempts, 
thofl^  speaking  cautiously,  as  waa  natural  in  a  tenant  on  a  nine- 
teen years'  lesM^  of  the  pecuniary  reeulte  of  thie  undertaking 
imparted  some  facts  which  leave  little  doubt  that  It  must  have  been 
largely  remunerative^  Beaidee  maintaining  if  not  increaaini^  the 
fertility  of  the  pastures,  to  which  the  soUd  manure  fh)m  the  byres 
waa  formerly  devoted,  at  a  heavy  expense  ef  cartage  (the  whole  of 
which  ia  now  saved),  he  ie  enabled  to  eell  all  this  manure,  of  which 
we  estimated  tiie  quantity  at  about  8000  tone  a  year,  at  te.  a  load. 
For  a  ffood  deal  of^the  Italian  lye-mas  not  required  for  his  own  con- 
sumption, he  obtained  upwards  of  ISs.  a  ton,  the  profit  on  which, 
taking  into  aocount  the  yield  before  stated,  may  eaaily  be  imaginwi. 
Thirteen  oerte,  each  containing  six  barrels  of  ten  gallona  eacb,  ars 

~  to  oonvey  the  milk  to  market,  where  it  is  sold  at  fid.  the  Scotch 


pint,  equal  to  six  pints  imperial  measure.  The  income  fh>m  milk 
would,  theiefom,  benotleeBthca£4S,  fie.  8d.  per  day,  or  £15,818, 
18e.  4d.  per  annum. 

*'  The  next  place  visited  waa  the  fiurm  of  Myremill,  near  Maybolau 
in  Ayrahire,  the  proper^  of  Mr  Kennedy,  who  adopted  and 
improved  on  the  method  of  distribution  just  deecribed.    On  thin 
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turn,  alMQt  400  imperial  mm  of  which  aro  laid  down  with  pipat, 
iKnne  of  the  aoUd  as  well  as  the  liquid  inaanre  haa  been  applied  by 
theie  means,  guano  and  snperphoephate  of  lime  haying  been  thus 
transmitted  m  solution,  whereby  their  value  is  oonsiderablT 
enohanoed.  This  is  espedallj  the  eaae  with  guano,  the  use  of  which 
k  thus  rendered  in  great  meesnre  indemmdant  of  the  unoertaintieB 
of  climate^  and  it  is  made  capable  of  being  applied  with  equal 
•dTantage  in  diy  as  in  wet  weather.  In  eome  rsepeoti  the  lann 
labours  under  peenliar  disadTantagei^  as  water  for  the  purpoee  of 
diluting  the  liquid  has  to  be  raiaed  from  a  depUi  of  70  feet  and 
from  a  distance  of  more  than  400  yards  from  the  tanks  when  it  is 
mixed  with  the  drainage  fhmi  the  byres.  Theee  tanks  sie  four  in 
number,  of  the  following  dimensions  respeetlTely  : — 48  x  14  x  12 ; 
48  X  14  X  16;  72  x  14  x  If ;  72  x  17  x  12.  OW  hare  each  a 
separate  communication  with  the  well  from  which  uieir  contents 
are  pumped  up ;  wBch  are  used  in  difTerent  degrees  of  '  ripeness,'  a 
eertain  amount  of  fennentatian  induced  bjr  the  addition  of  rape- 
dust  being  ooDsidered  desiiable.  The  liquia  is  diluted,  according  to 
oiroumstanoes,  with  three  or  four  times  its  bulk  of  water,  and 
dellrered  at  the  rate  of  about  4000gallons  an  hour,  thjf  being  the 
usual  nroportion  to  an  acre.  The  quantity  to  be  applied  is 
determmea  by  a  float-gauge  in  the  tank,  which  wans  the  engineer, 
whoee  business  it  is  to  watch  it,  when  to  cut  off  the  supply,  snd 
this  is  a  signal  to  the  man  distributing  it  in  the  field  to  aod  another 
length  of  hoee,  and  to  commence  manuring  a  fresh  portion  of  land. 
The  pumpe  are  worked  by  a  12-horse  power  steam-engine^  which 
performs  all  the  usual  work  on  the  iann,  thrashing  euttiiig  chaff 
and  turnips^  oruahing  oQ*cake,  grindinfL  Ike.,  and  pumping  The 
pipee  are  of  iron;  maina,  submains,  aiM  ssnrice  pipee,  five^  three, 
and  two  inches  in  diameter  respectiTely,  laid  eighteen  inchee  or  two 
feet  below  the  •orfaoe.  At  eertain  nobts  are  hydrsats  to  which 
gntta-jpereha  hoee  is  attached  in  IsngUia  of  twenty  yards^  at  the  end 
of  which  is  a  sharp  notsle  wtth  an  orifice  ranging  from  one  to  one 
and  a  half  inch,  according  to  the  preesnrs  lam  on,  from  which  the 
liquid  makee  its  exit  with  a  Jet  of  from  twelre  to  fifteen  yaxds.  All 
the  labour  required  is  that  of  a  man  and  a  boy  to  adjust  the  hoee 
and  direct  the  distribution  of  the  mannie^  and  ei^t  or  ten  aores 
may  thus  be  watered  in  a  day.  There  are  now  70  aeree  of  Italian  lye- 
ffraae  and  180  of  root  crope  on  the  iaim.  The  quantity  they  would 
oeliTcr  by  a  let  from  a  pump  worked  by  a  12-honepower  steam- 
engine  would  be  40, 000  gallons,  or  178  tons,  per  diem,  and  the  expense 
ner  ton  about  2d.,  but  a  double  set  of  men  would  reduce  the  cost 
The  extreme  Ibngth  of  pipe  is  three  quarters  of  a  mile,  and  with  the 
hoee  the  total  extent  of  deUrery  is  about  1,900,000  yards,  or  400 
acresL  To  delirer  the  same  Quantity  per  diem  by  water-carts,  to  the 
same  extreme  distance^  would  be  fanpraotioable.  One  field  of  rye- 
gross,  sown  in  April,  had  been  out  once,  fed  off  twice  with  dieep, 
and  waa  ready  (August  20th)  to  be  fed  off  acain.  In  another,  after 
yielding  four  euttina  within  the  year,  eacn  eetimated  at  9  or  10 
tons  per  aore^  the  value  of  the  aftermath  for  the  keep  of  ^eep  was 
•latoa  at  25s.  an  acra  Of  the  tnmipe,  one  lot  of  swedee,  dreseed 
with  10  tone  of  solid  farm  manure^  and  about  2000  gallona  of  the 
liquid,  having  six  bushels  of  diseolved  bones  along  with  it,  was 
ready  for  hoeing  10  or  12  days  earlier  than  another  lot  dreeeed  with 
double  the  amount  of  eolid  manure  without  the  lionid  application, 
and  were  ftilly  equal  to  thoee  in  a  neighbour's  field  wni<di  had 
leeeiTed  80  loads  of  fium-yard  dnn^  together  with  8  ewt  guano 
and  16  bushels  bones  per  sore ;  the  yield  was  eetimated  at  40  tons 
the  Scotch  aere^  and  tneir  great  luxuriance  seemed  to  me  to  Justify 
the  expectation.  From  one  field  of  white  globe  tnmipe  eown  later, 
and  numund  aoUly  with  liquid,  from  40  to  60  tons  to  the  Scotch 
acre  waa  expected.  A  field  of  carrots,  treated  in  the  same  manner 
ae  the  swedes^  to  which  a  aecond  application  of  liquid  was  frivcn 
just  before  thiunins,  promise  from  20  to  26  tons  ths  acre.  SimUsirly 
favourable  reeults  have  been  obtained  with  cabbagee  ;  and  that  tbie 
limit  of  fertility  by  these  mesne  has  not  yet  been  reached,  was 
dearlv  shown  in  one  port  of  the  Italian  rye-grass  which  had  acci- 
dentally received  more  than  its  allowance  or  liquid,  and  which 
ehowed  a  marked  inereaae  of  luxuriance  over  that  around  it  The 
exact  increase  of  produce  hns  not  been  accurately  determined,  but 
the  number  of  cattle  on  the  iarm  haa  increased  very  lugely,  sad  by 
means  of  the  Italian  lye-giaae  at  least /our  timee  as  many  beasts  as 
before  can  be  kept  now  on  the  same  extent  of  land,  fJUfrrtility  «/ 
tJU  kmd  Uing  at  tJU  tantM  tims  iner$a$0d.  This  plant,  of^all  othere, 
appears  to  receive  its  nourishment  in  this  form  with  most  gratitude, 
and  to  make  the  moot  ample  returns  for  it ;  and  great  as  ars  ths 
results  hitherto  obtained,  i  believe  that  the  mavimnm  of  productive- 
ness is  not  yet  reached,  and  that  the  preeent  experiment  must  be 
carried  yet  further  before  we  know  the  ftill  capabilitiee  of  thia 
manure.  Of  one  important  fact  connected  with  this  orop^  I  am 
assured,  that  notwithstanding  the  rank  luxuriance  of  its  growth, 
animals  fed  upon  it  not  onlv  are  not  eooursd,  but  thrive  more  than 
on  anv  other  Idnd  of  craas  m  eultivation. 

«<  lUdttg  into  the  irrigation  aooount  the  whole  cost  of  the  engine, 
and  the  whole  of  the  ftael  and  wagee—althoogh  half  of  thoee  might 
have  been  deduoted— the  following  apiiears  to  be  the  capital  aooount 
and  working  expenses  for  fertilising  MyremlU  iarm  sr— 


"  Tanks  complete        »        •       •       • 
Steamen^UM   •        •  •       • 

Pumps  ...••• 
Iron  pipee,  laying  and  hydrants  • 
Outta-perdu  distributing  pipesi  te^ 


£800  •  • 

160  •  0 

80  0  • 

1000  0  8 

66  8  8 


4a688    8    8 

£118  18   • 


*Aimiial  interest  on  £168«,  mid  wear  and ) 

tear,  at  74  per  cent.  .  ( 

Annual  wagea  .        •        •        •        •  104   '8   • 

Fuel 68  18    8 


£281    8   8 
This  amo!mt,  divided  by  the  anmhsr  of  aevss^  Is  equal  to  the  annml 
sum  of  14s.  per  aereb 

*'  I  now  eome  to  the  praetiflal  nmlti  of  »  cheep  a  mods  of  &f* 
tiUsingland. 

"1&  Young  informed  me  that  In  one  of  the  fielda  he  bad  hia. 
self  measured  the  growth  of  ItsUsn  lye-grass,  and  had  foond  it  lo 
be  two  faichee  hi  twenbr-four  hours ;  smTthat  wltUn  seven  montk% 
Mr  Kennedy  had  out  from  a  field  we  were  passing  at  the  time  70 
tone  of  grass  per  acre.  Where  the  whole  is  out,  war  or  five  heavy 
crope  are  thus  taken ;  but  npon  eome  of  the  lend  during  iSb»  hk 
two  jmn  20  sheep  to  the  aore  have  been  penned  In  hnrale^  sad 

ome;  sfter 


I  suriisosh  and  la  winter  asam 


moved  about  the  eame  field  tfom  tfane  to  u«h«  ,  •••«  «w.  .».».• 
the  fluid  haa  been  aralied,  and  Immediately  followed  by  an  sbuh 
dant  growth  of  foocU  ^lere  is  not  the  slightsst  appeenmos  of 
exhaustion  in  the  hmd,— its  fertility  appears  to  Increaasi  I  wu 
informed  that,  before  the  liquid  mannrs  waa  ussd,  ths  land  wonld 
not  keep  more  than  a  bullock  or  five  eheep  to  the  aere ;  now  It  viQ 
miintau,  if  the  crope  are  out  and  eairied  m,  five  bnllooka  or  tveatj 
sheep  to  the  acre.  Some  beana,  brsa,  and  dl-caka  ars  booffht  tit 
the  Btock ;  but^  on  the  other  hand,  one-third  or  more  of  the  laiB  ii 
kept  in  grain,  notwithstanding  the  oeat  number  of  live  stock. 

^«  Owmifi^  i>lBrifc.— Mr  Tdl&s  form,  ac«r  Ayr.  ThisisasnsD 
dairy  form  of  40  acres,  near  the  level  of  the  eea,  and  about  a  nik 
and  a  half  weet  of  the  town  of  Ayr.  The  subsoil  ii  beach  mrd 
with  a  slight  admixture  of  olay.  Water  is  too  abundant  ft  Uce 
dead  within  about  SO  inches  of  the  i 
than  that 

"  No  bedding  or  Utter  is  used  here.  The  cows  lie  on  coooa-ast 
mats.  The  ventilation  is  perfoct ;  and  the  air  sweeter  than  in  the 
minority  of  the  dwelling-housee  of  human  beings. 

**  The  following  appears  to  be  the  oost  of  cairying  out  the  syslaai 
of  Mr  Telfor's  fann : — 

"Tank £80    0    0 

Engine 00    0    0 

Iron  pipee  and  hydrants      •        •       •        •      100    0    0 
Diatnbutiug  hoee-pipe,  ke,  •       •        •       20    0    8 

£210    0    8 

"  Annual  interest  on  £210,  and  wear  and  tear, )    ..,,  -^    a 

at  74  per  cent |   Al6  16    8 

Wagee  and  ftud 11    0    8 

£86  16    C 

**  la  summer  the  cows  have  a  quantity  of  oil-oaks^  as  well  m 
mm ;  and  2a  winter  they  have  turnips  or  mangel-wunel,  bean  sr 
earley  meal,  and  cut  hay  or  grace ;  the  whole  aiess  being  eteamed 
together.  Mies  Bell,  the  cousin  of  Mr  Telfer,  mansgee  the  dairy, 
and  said  that  hut  year  the  hay  bought  would  amount  to  from  £80 
to  £40,  and  ahe  ehould  think  the  grain  to  not  leee  than  £20a  la 
general  terms^  the  other  food  is  prwluoed  upon  the  fonn.  As  to  ths 
produce  of  grass,  which  is  the  chief  article,  the  first  cuttiitf  duriqg 
the  praeent  year  was  in  the  latter  end  of  March  about  18  IncbM 
thick.  The  eecond  was  fh>m  18  inchee  to  2  feet  thick.  The  third 
waa  from  8  feet  to  4  feet  8  inchee  thick.  The  fourth  nearly  the 
The  filth  waa  2  feet  thick;  and  the  sixth,  in  process  ef 

18  inchsa  thick, 
w  w  iero|^ 

I  find  the  aggregate  depth  of  grass,  grown  and  out  off  this  lam 
within  eeven  months,  to  be  not  bee  than  14  feet  8  Inchest  All  thb 
Is,  however,  eaten  upon  the  premieee,  and  the  whole  mad:etahk 
produce  of  tiie  form  is  reprasented  by  the  milk  and  batter. 

"  Ae  to  the  quantity  and  value  of  thee^  Miee  Bell  etatod  that 
prevloua  week  thir  batter  waa  114  lb  and  120  ft— tccether  214 
old  at  Is.  per  pound.     This^  she  steted,  waa  about  tae  averap 


cutting  at  the  time  I  was  there,  we  measured  at 
Taking  the  mean,  when  two  dimensions  an  given  for  the 


the 

ft*  told 

quantity  and  price. 


The  emoont  for  butter  would  thersforB 


>vere0 


£11,  14e.  per  week,  or  per  annum  £008,  8e.  She  informed  me  hr* 
tiur,  that  during  about  eight  monthe  In  the  vear,  the  eold  milk  iva* 
lieee  about  the  eame  amount  as  the  battec.  ui  the  eummer  months, 
during  hot  weather,  the  market  value  of  the  mUk  is'taly  about 
half  that  of  the  butter.  From  theee  data,  the  amount  for  mUkeoU 
per  annum  is  £607. 

**  The  total  reoelpte  for  the  two  artieleo  ofmOk  and  bnttifi— aH 
to£1115b8a.peraMBai. 
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"Infy  need  toaddtliat»  prarioiuly  tothe  Adoption  of  thepramt 
fjstna  of  IbnnxDd^  tbaao  40  mstm  of  uund  wwt  M10I7  raffiaeat  to 
sapport  eight  or  nino  oomib  iu>d  womld  hftFe  been  wsUlotat  ft  rantil 
of  SOL  ftHftGro." 

The  attentioa  now  ao  generally  dveeted  to  this  rabjeety 
end  the  imporkanoe  attached  to  it  in  many  qnaiten,  jnatify 
this  lengtliened  <iaotation,  and  call  for  aome  remarks  upon 
it  We  have  carefolly  examined  two  of  the  instancea  re- 
ferred to  in  thia  report^  Ti&,  Port-Dondaa  and  Myremill ; 
and  aome  amaller  ezperimenta  more  cursorily.  After  doing 
10  we  axe  sorry  to  aay  that  we  haTe  arriyed  at  a  very 
different  eatimate  of  tiiia  system  of  manuring  ffom  that 
ezpreaBed  in  the  above  quotationa  We  at  once,  and  with 
pleasarBy  acknowledge  that  in  ao  far  aa  concema  the  atoring 
op  and  preparing  of  the  liquid  manure,  ita  ^yplication  to 
the  land,  and  the  production,  by  meana  of  it^  of  cropa  of 
Italianrye-graaa  almost  surpassing  belief  in  their  luxuriance 
and  weight  ol  produce,  Mr  Kennedy's  experiments  have 
been  crowned  with  complete  success.  Hie  excellence  of 
this  grass  aa  food  for  liye  stock,  and  their  reliah  for  it,  la 
alao  indisputable.  Neither  do  we  dispute  the  statementa 
of  those  who  tell  us  that  manure,  when  largely  diluted  with 
water,  and  properly  applied  in  the  liquid  fonn,  is  more 


beneficial  to  plants  than  in  any  other  way  in  which  it  can 
be  preeented  to  thenu  Admitting  all  this,  the  question 
remaina,  Haa  it  yet  been  ahown  that  thia  ayatem  can  be 
eoonomkally  ap^ed  to  ordinary  fiumal  Data  are  atilJ 
wanting  from  which  to  answer  thia  queation  conduaiyely, 
but  we  ahall  atate  aome  of  the  reasons  which  constrain  ua, 
with  our  preeent  inf onnatbn,  to  do  ao  in  the  negatiye. 

Suppoaing  an  adequate  motive  power  already  to  exiat^ 
and  to  be  partly  employed  for  other  purpoaes,  the  capital 
that  must  be  invested  in  providing  the  tanks  and  other 
^>paratu8  necessary  for  carrying  out  this  system  amounta  to 
about  X4  per  acre  over  a  farm  of  average  extent  If  the 
aystem  be  a  aoniul  one,  the  great  amount  of  this  outlay  can- 
not fairly  be  urged  aa  an  objection  to  it  The  addition  of 
a  permanent  rent  charge  of  5a  per  acre  to  an  entire  farm, 
for  a  benefit  which  in  any  one  year  can  be  available  to  but 
a  limited  portion  of  it»  is  however  a  serioua  matter.  In 
each  case  referred  to  in  the  Minutes  of  Information^  the 
whole  aimual  charge,  whether  arising  from  interest  on 
capital,  wear  and  tear  of  machinery,  or  working  expenaes, 
ia  divided  by  the  whole  acreage  of  the  farm.  In  the  first 
seven  cases  given  in  the  tabular  statement,  this  mode  hi 
calculation  is  correct,  as  the  whole  areas  do  actually  benefit 


f  ABUi  lil^^Showing  Ccd^  Se,,  afthtJpplicaiimi^Sewtraff*  Wattn  and  Liquid  ManurtM, 


Kama  of  Plaeft 


Sdimhurgh. 
Crdgenthmy  Meadowi. 

H]gh-1eTel 
Sea  MMdoiri. 

OldHeadowa. 

NoUmffkoMMhirt. 

The  Duke  of  Portland. 

Qipetone  Headowa. 

WauMr*. 
Wiley  Meedowa. 

DtmmskirB, 
Th»  Duke  of  Bedford. 
Tavistock  Meadowa. 

Berkshire, 
PueyMeadowa. 

Okugow. 
Ux  Harve/i  fium. 


AwnMira. 
Myxemill' 


OnnUng  Park  fium. 

LagorDandnfffbnB. 

Stafordthire. 
ne  Dnke  of  Sntharland. 
Htaeburoh  fann  near ) 
Treatkaa.  } 


Halewood  fiuvb 


GkatMrv. 
Leeeardfann. 


CHamorgauMn, 
Portk  Keny  Fann. 


Mode  of  AppUeatioa. 


f  Steam-engine,  pnmpe,  and ) 
(     open  guttera  and  panee,  ) 

{Oraritation,  open  gutteral 
andpiaes,     .  .] 

Do.  do. 

( Oatchmeadow,  graTitation, ) 
(  and  open  gntten,  .  .  j 
(Bead work  of  ridfe  and) 
■I  fuxTow,  gniTitation  and  > 
i    open  gutters,  ,  j 

/  Beadwork  and  catch-  \ 
<  meadows,  gravitation  V 
\    and  open  gntten,  .       .  j 

5  Catchmeadow,  gravitation, ) 
I  and  open  gutters,  .  .  f 
Steam-engine,  pnmpe,  j 
nndergronnd  iron  mainf 


)     pipes  and  iron  difltribnt- 
k    ing 


„^    ^Plp«f, 
Steam-engine,         pumpe, 

nndeigronnd  iron  mains. 

^tta-peroha  hose,  and 


ntta-peroha  hose, 
do. 


{Oravitatiott,  nndergronnd  \ 
iron  mains,  guttappeicha  \ 
hoee.  and  Jet  pipe,.        ./ 


C  Steam-engine, 
nw' 
gnt 
Jet  pipe. 

Do. 


{Steam-engine,  pnmpe,  "N 
nndeigronnd  iron  mains.  ( 
gutta-percha  hose,  ana  f 
fetplpe,        .       .       .) 


Dow 


fOravitation,  nndeigronnd  1 
iron  mains,  gutta-percha  } 
hoee  and  jet  pipe  .       .  ; 


CoitofWorka 


£  M.  d. 

2000  0    0 

700  0    0 

S700  0    0 


8«,000    0 
8000    0    Oi 


1188    0  0 

445    0  0 

1450    0  0 

158«    0  0 
SIO    0 

m  0 

520  18  4 

521  12  0 

673    1  10 

800    0  0 


0*2700    0    0 
225    0    0 

88  14    6 


Annul  la- 
terMtiAe., 
slUper 


£    «.  d. 

150    0  0 

52  10  0 

202  10  0 


88    7  8 

108  15  0 

118  19  0 

15  15  0 

14    8  6 

88    1  Q 

80    2  5 


^10    0 


▲aanal 
Working 
Bxi 


£     M.  d. 

117  12  0 

10  17  6 
110    5  0 

150    0  0 

52  10  0 

67  10  0 

87  18  4 

240  10  0 

162  10  0 

11  0 
8  10  0 

18    6  0 

10  15 


50    8    0     17  U    0 


0  10    0 


Anneal 

Chargapar 

BngUA 


£    a.  d. 

4    4  11 

1  18  1 

1    8  ^ 

9  10  0 

117  0 

114  8} 

0  14  8 

0  13  9 

a  11  1 

0  10  8} 

0    7  1| 

0  18  9f 

0    9  9f 

0    9  8|. 

0  18  0 


{Average  rental  upwards  of 
£16  per  English  aorsu 
[Worth     about     £20     per 
<     English    acre;    worthleaa 

I  Maximum   rental,  £25  per 
I     Bnglish  aore. 

(Worth  upwards  of  £12 ;  prs- 
Tionsly  worth  from  8a.  to 
fis.  per  acre  per  annum. 
I  Four  heavy  oiope  of  grass  per 


(  Land  mors  than  quadrupled 

<     in  value  after  only  4  years 

\    irrigation. 

'Land  not  prsvlouely  worth 
more  than  60.  per  acre, 
yielding  six  heavy  crops 
of  grass  per  annum. 
10  feet  thiok  of  grsss  out  firom 
aa  acre  in  six  months. 


{70  tons  of  ffc^  ont  from  an 
MM  in  alx  dkmths. 

( 14|  fast  of  griM  eat  in  seven 
\    months. 


[80   stacks  per  annum;   in 
t    place  of  12,  as  previously. 


[  Tuiks  constmeted  sufficient 
t     for  800 


r  One  dressing  of  liquid  equal 
to  25  or  80  tons  of  Cum- 

[     yanl  manure  per  aore. 
▲  fourth  crop  of  graas 
weighed,  was  found  eqi 
to  10  tons  per  acre.    Itwas 
the  liffhteat  crop  ont  off  the 

.    same  land. 

(Tanks  constmeted  sufficient 
for  800  acrse.  Between  9 
and  10  feet  of  4(ross  out. 


Mch  year  by  the  irrigating  prooesa  But  when  we  come 
to  those  irrigated  by  machinery,  we  find  that  ahalf  or  two- 
fifths  ody  (3  the  land  reoeires  Uie  benefits  of  it  in  any  one 


year.  If  the  annual  charge  in  this  hitter  cbss  of  cases  ia 
divided  by  the  acreage  actually  irrigated,  it  becomes  CTidcnt 
that  the  expense  is  double  th^  of  tiie  Ftisey  meadows,  and 
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equal  to  that  of  the  old  moadowi  near  Edinburgh,  instead 
of  being  lees,  aa  it  is  made  to  appear.  Again,  in  estimating 
the  profits  an  opposite  coarse  is  followed.  While  the  chaigea 
are  made!  to  appear  less  by  spreading  them  oyer  the  whole 
area  of  the  farm,  the  enormous  produce  of  grass  from  the 
irrigated  parts  is  put  prominently  forward,  and  little  is  said 
about  its  produce  as  a  whole.  In  the  dairy  cases,  too,  we 
aro  told  of  enormous  gross  profits,  without  being  pointedly 
remind^  that  the  larger  portion  of  the  koep  of  the  cows, 
guch  as  distillery  offal,  bean-meal,  hay,  and  eren  straw  and 
turnips,  is  actually  purchased ;  that  in  this  way  a  quanti^ 
of  extraneous  manure  becomes  available  for  the  associated 
farm,  sufficient  (however  applied)  to  maintain  it  in  a  state 
of  f wtility ;  and  that  there  would  be  handsome  profits  from 
the  dairy,  irrespective  of  the  farm  altogether.  In  fact,  town 
dairies  usually  have  no  land  attached  to  them.  The  cows 
are  maintained  solely  by  purchased  food,  and  the  sale  of 
manure,  liquid  and  solid,  forms  one  of  the  stated  items  of 
income.  In  Mr  Harvey's  and  similar  cases,  two  separate 
businesses  are  in  fact  mixed  up,  and  yet  the  whole  is  spoken 
of  in  such  a  way  as  if  the  profit  was  mainly  due  to  the  use 
of  liquid  manure  Indeed,  the  whole  of  l^ese  MimUet  of 
Information  issued  by  the  General  Board  of  Health  have 
an  air  of  special  pleading  about  them,  which  to  us  seriously 
detracts  from  their  value. 

The  entire  annual  cost  of  applying  manure  in  this  manner 
is  stated  to  amount  to  from  10s.  to  14s.  per  acre  for  the 
whole  extent  of  the  farm.  Now  this  would  suffice  to  provide 
annually  from  1  to  1^  cwt  of  Peruvian  guano  (even  at  its 
present  high  price)  for  every  acre  of  the  farm,  or  from  2  to 
3  cwt  per  acre,  if  applied,  as  the  liquid  is,  to  the  portion 
under  green  crop  only.  The  stated  application  of  such  a 
dressing  of  guano,  in  separate  portions,  and  during  showery 
weather,  will  be  found  to  yield  results  little  inferior  to  those 
obtained  by  the  use  of  liquid  manure.  To  do  this  requires 
no  costly  apparatus  or  permanent  sinking  of  capital,  and 
its  application  can  be  desisted  from  at  any  time  when  found 
unremunerative.  The  adoption  of  this  plan  of  applying 
the  liquid  manure  of  the  farm  necessarily  demands  that  the 
whole  system  of  management  be  accommodated  to  it  In 
order  to  furnish  this  liquid  manure,  the  whole  green  crops 
must,  summer  and  winter,  be  conveyed  to  the  homestead, 
and  there  consumed  in  such  a  manner  as  that  the  urine  and 
dung  of  the  animals  fed  upon  it  may  be  scoured  into  the 
tanks.  It  IB  no  such  easy  matter  to  replenish  these  tanks 
as  soma  persons  seem  to  think.  When  cattie  are  housed  in 
boxes  or  properly  protected  yards;  the  whole  of  the  urine 
is  absorbed  by  the  litter,  and  goes  to  the  field  in  the  dung- 
cart  This  is  certainly  a  more  expensive  way  of  conveying 
it  to  the  fields  than  by  pipes.  But  then,  as  in  the  new 
system,  the  urine,  kc,  is  diluted  with  at  least  three  times 
its  volume  of  water,  there  are  four  tons  of  manure  to  con- 
vey on  the  one  plan  for  one  on  the  other.  Even  where  pipes 
are  used,  all  the  litter,  and  a  portion  at  least  of  the  dung, 
has  still  to  be  carted  out,  so  that  no  claim  of  a  saving  ot 
carriage  can  validly  be  put  forward  on  behalf  of  this  system ; 
but  its  merits  must  be  grounded  solely  on  the  superior 
efficacy  of  manure,  when  applied  in  a  liquid  instead  of  a 
solid  form. 

In  the  case  of  diy  and  loose  soils,  the  consuming  of  the 
turnip  crop,  by  folding  sheep  upon  it^  has  hitherto  been 
regarded  as  at  once  the  cheapest  way  in  which  it  can  be 
converted  into  wool  and  mutton,  and  the  land  consolidated 
and  enriched,  so  as  to  fit  it  for  producing  grain  and  other 
crops.  On  tenacious  soils,  and  in  a  moist  climate,  which 
IS  quite  the  case  at  Myremill,  it  is  certainly  impracticable  to 
pursue  this  system  in  winter.  It  is  perhaps  also  the  case 
that  sheep  are  healthier,  fatten  more  rapidly,  and  yield  more 
wool,  when  fed  under  cover,  than  when  folded  on  the  open 
turnip  field.    Admitting  all  this,  however,  we  are  disposed 


to  think  that  these  benefits  are  oeAter  secured  by  ICr  BandtU 
of  CShadbur/s  plan  of  Uttering  the  pens  with  burnt  day, 
which  keeps  the  sheep  clean,  and  their  feet  in  good  order, 
and,  when  mingled  w&h  their  urine  and  dung,  forms  a  mort 
valuable  manure  for  any  kind  of  laud.  Were  this  carried 
out  by  means  of  movable  covered  pens,  which  eould  be 
erected  and  easily  shifted  from  place  to  {dace  in  the  turnip 
field,  the  carriage  of  the  turnips  and  manure  would  be 
gready  reduced,  especially  if  accomplished  by  means  of  the 
portable  railway. 

In  the  case  of  dairies  near  towns,  where  the  oows  an 
krguly  fed  on  brewery  or  distillery  offid  and  other  purchsnd 
food,  the  circumstances  are  totally  different  from  thoie  of 
ordinary  fiinns,  depending  solely  on  their  own  resouroea 
The  liquid  manure  that  would  otherwise  run  to  waste^  when 
thus  applied,  is  so  much  dear  gain,  in  so  fiir  as  the  nJos 
of  the  increased  produce  exceeds  the  cost  of  implication. 
It  may  form  a  wholesome  caution  to  some  persons  to  men- 
tion here  that,  notwithstanding  all  that  has  been  writtea 
about  the  success  of  the  spirited  operations  at  Port-Dundae, 
we  were  told  by  Mr  Harvey,  that  so  dubbus  is  he  still 
about  it,  that  if  the  thing  were  to  do  again,  he  would  rather 
keep  his  money  in  his  pocket,  and  let  the  uiine  run  into  the 
canal  as  formerly.  If  there  is  doubt  even  in  such  a  caee^ 
how  much  more  when  the  manure  must  virtually  be 
purchased.  And  this  leads  us  to  remark  that  we  have  better 
hopes  of  the  .ultimate  success  of  this  plan  of  manuring,  when 
it  is  restricted  to  the  application  of  the  surplus  liquid  manors 
of  the  homestead  to  some  piece  of  meadow  near  at  hand, 
supplementing  this  supply,  when  necessary,  by  dissdviDg 
guano  in  water,  and  sending  it  through  the  pipes.  TheM 
remarks  apply  even  more  strongly  to  the  sewage  from  towna 
The  liquid,  in  this  case,  is  highly  charged  with  fertilising 
ingredients  of  the  most  valuable  kind,  seeing  that  it  con- 
siets  largely  of  night-soil  from  a  population  consuming  nmcli 
animal  food.  With  few  exceptions,  this  valuable  liquid, 
which  fiows  in  such  quantities  from  all  our  towns,  is  not 
only  utterly  lost,  but  is  a  grievous  nuisance,  by  polluting 
our  streams  and  generating  disease.  In  applying  it  as 
manure,  the  expense  lies  entirely  in  providing  and  working 
the  necessary  apparatus.  In  such  cases,  theoa,  with  aa  un- 
failing supply  of  highly  fertilising  liquid,  ooating  nothing 
to  begin  with,  there  is  evexy  inducement  to  put  into  open- 
tion  any  plan  by  which  it  can  be  economically  ^iplied  to 
field  crope.  The  enhanced  value  of  green  forage  in  the 
vicinity  of  towns  is  an  additional  motive  for  attempting  thia 
The  profitable  disposal  of  town  sewage  in  a  way  neither 
injurious  to  the  health  nor  offensive  to  the  senses  of  the 
community,  is^  however,  a  problem  yet  remaining  to  be 
solved. 

The  ingenuity  and  enterprise  displayed  by  Mr  Kennedy 
and  others,  in  their  endeavours  to  cheapen  by  this  means 
the  cost  of  farm  produce,  and  the  frankness  and  untiring 
patience  with  which  they  have  shown  and  explained  their 
proceedings  to  the  unceasing  stream  of  visitors,  which  the 
novd^  of  the  operations  attracted  from  all  poits  of  the 
kingdom,  and  even  from  foreign  countries,  are  altogether  so 
adxnirable  and  praiseworthy  that  it  requires  no  sli^t  effort 
to  speak  of  them  otherwise  than  approvingly.  Tlie  een- 
fidence  with  which  various  influential  parties  have  prodaimed 
the  complete  success  of  this  scheme  cf  irrigation,  and  reoom- 
mended  it  for  general  adoption,  seems,  however,  to  require 
that  those  who  have  examined  it^  and  arrived  at  ao 
opposite  condurion,  should  pubUdy  say  so. 

It  is  unreasonable  to  expect  tha^  private  parties  ace  to 
divulge  their  whole  business  aiEurs ;  and  yet,  witiioot  a  foil 
Dr,  and  Cr.  account  for  some  ordinaiy  arable  Isrm  treated  on 
this  system,  it  is  impossible  to  arrive  at  a  sound  judgment 
on  its  merits.  Until  this  can  be  done,  it  would  be  better  to 
abstain  from  publishing  partial  statements^  which  tend  otij 
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to  mklead  t]i0  paUk  mmd.  Weoffer  tliete  runarksin  no 
qnrit  of  hoitilt^  to  this  new  system  of  fanning  We  shiU 
rqoioe  nnfeignedly  to  find  tbat  our  opinion  of  it  is  erraneons, 
and  that  it  reaUj  wanants  the  sanguine  expectations  which 
some  parties  entertain  regarding  it  We  simply  mainfadfi 
thai  aa  yet  the  case  is  "  not  proyen,*  and  oar  ooonsel  to  those 
who  are  disposed  to  tiy  it  i^  not  to  embark  in  it  to  an  extent 
that  wonld  embarrass  them,  if ,  as  we  fear,  it  should  prove 
^ailnrei 

Seetum  3. — Gvano, 
Next  to  farm-yard  mannre,  which  must  ever  be  looked  to 
aa  the  chief  means  of  maintaining  the  fertility  of  a  farm, 
gnano  ckdms  oar  notice.  This  sabstance  is  the  dang  of 
aeaf owl,  and  is  found  on  rocky  islets  in  parts  of  the  world 
where  rsin  seldom  falls.  The  droppings  of  the  myriads  of 
birds  by  which  sach  places  are  frequented  have  in  many 
cases  been  permitted  to  sccnmulate  during  untold  ages,  and 
are  now  found  in  enormous  deposits.  The  principal  supply, 
both  for  quantity  and  quality,  has  hitherto  conM  from  the 
CSiineha  Islands,  on  the  coast  of  Pern.  The  introduction 
of  this  powerful  and  exceedingly  portable  manure  gave  a 
prodigious  impetus  to  agricultural  improvement  It  is 
about  thirty  years  since  a  few  casks  of  this  article  were 
brought  to  Liverpool  from  Peru,  where  it  has  been  known 
and  prised  as  a  valuable  manure  from  the  remotest  periods. 
No  sooner  had  its  value  been  discovered  by  our  British 
agriculturists  than  the  demand  for  it  became  so  keen,  that 
the  quantity  imported  rose  from  2881  tons  in  1841  to 
283,300  tons  in  1845.  The  price  at  which  it  was  sold  at 
first  was  £20  per  ton,  from  which,  with  increased  supplies, 
it  fell  to  XI 1,  when  the  discovery  in  1844  of  a  considerable 
deposit  on  the  island  of  Ichaboe,  on  the  coast  of  Africa,  at 
once  rsduced  the  price  to  £9. 

Discoveries  have  from  time  to  time  been  made  of  other 
deposits  on  the  African  coast  and  in  Australia.  The 
quality  of  both  is  much  inferior  to  that  from  Peru.  It  is 
in  a  more  advanced  state  of  decay,  and  contains  more 
moisture  and  sand.  Great  as  was  the  deposit  of  this  valu- 
able fertiliser  on  the  Chincha  Islands,  it  rapidly  diminished 
under  the  excessive  demand  for  it  from  Great  Britain  and 
oihor  oountries.  Gradually  the  quality  became  very  in- 
ferior, and  in  1871  it  was  announced  that  this  deposit  was 
entirely  exhausted.  Oonsiderable  supplies  are  still  obtained 
from  other  parts  of  the  Peruvian  coast ;  but  unfortunately 
the  quality  is  very  inferior  to  that  formerly  obtained  from 
the  O^P'*^<>*  This  circumstance  would  not  be  of  much 
ooDsequenoe  if  the  guano  was  offered  for  sale  on  fair  terms ; 
bat  i(b  the  agents  <S  the  Peruvian  Government  sell  it  only 
at  one  uniform  price  per  ton,  although  different  cargoes,  and 
BTon  different  portions  of  any  one  cargo,  vary  excessively 
*  in  quality,  it  is  now  an  unsafe  article  for  farmers  to  purchascL 
We  give  here,  from  the  Board  of  Trade  returns,  a  table 
of  the  quantities  of  guano  imported  yearly,  with  the  com- 
puted real  value,  from  1854  to  1872. 

TdU*  ikowing  ike  ImportM  of  Qwmofnm  1854  io  1878. 


T-r. 

Toaa 

Valoa 

Tmt. 

Ton 

V«h» 

1854 

285,111 

£2,580,272 

1864 

181,858 

£lJ57,oftS 

1856 

805,061 

8,187,160 

1865 

287,898 

2,675,a&fi 

1858 

191,501 

2,186,481 

1866 

185,697 

1.433,fl79 

1857 

288,862 

8,618.074 

1867 

192,808 

2jn&,6M 

1858 

858,541 

4,084,170 

1868 

182,848 

2.039.476 

1859 

84,122 

769,888 

1869 

210,010 

2.e40.ft88 

1860 

141,485 

1,557,895 

1870 

280,811 

8, 176,«80 

1851 

178,428 

2,022.288 

1871 

178,678 

1,994,]  45 

1862 

141,686 

1,685,822 

1872 

118,704 

1,201,042 

{l86S 

288,574 

2,658,856 

The  dung  of  birds,  from  its  including  both  liquid  and 
solid  axeremsnti^  ia  superior  as  a  manure  to  that  of  quadro- 


peds.  Pigeons'  dung  has  long  been  in  high  repute  as  an 
exoellent  fertiliser,  and  brought  a  high  price  in  days  when 
portable  manures  were  scarody  to  be  had.  It  is  now  little 
heard  of,  goano^  the  excrement  of  fowls  which  feed  upon 
fish,  being  superior,  weight  for  weight  The  dung  ol 
doinestic  poultry  is  usually  mixed  with  the  general  dung- 
heap,  but  it  ooidd  be  turned  to  better  account  if  kept  l^ 
itsell  It  has  been  recommended  to  strew  the  floors  of  pool- 
try-honses  daily  with  sawdust  or  sand,  and  to  rake  this  with 
the  droppings  into  a  heap  to  be  kept  imder  cover  and  used 
likeguanob 

Set^iofh  i. — BoikM, 
It  is  now  about  sixty  years  since  groimd  boiiet  b^gui  to 
be  used  by  farmers  in  the  east  side  ^  lengUml  as  a  manure 
for  turnips.  At  first  bones  were  roughly  smashed  by  ham- 
mers and  applied  in  great  quantities.  "Bj  and  by  miUs  wars 
constructefl  for  grinding  them  to  a  coarse  powder,  in  whkh 
state  they  continued  to  be  used  as  a  dressing  for  turnips,  at 
the  rate  of  sixteen  to  twenty  bushels  per  acre,  in  all  parts 
of  the  kingdom  and  to  a  very  great  extent,  until  the  ad- 
mirable discovery  by  Baron  Liebig  of  the  mode  of  preparing 
superphosphate  of  lime  by  dissolving  bones  in  sulphuric 
acui  We  shall  not  attempt  to  explain  en  chemical  princi- 
ples the  wonderful  superiority  of  tins  substance  over  simple 
bono-dust  in  promoting  the  growth  of  the  turnip  plant 
What  we  should  do  indiflSuently,  by  borrowing  from  others, 
will  be  found  well  done  by  various  accomplished  chemists 
who  write  specially  on  tnese  subjects.  We  can,  however, 
testify  from  experience  to  the  important  fact,  that  <mjt 
bushel  of  bone-dust  dissolved  by  a  third  of  its  weight  of 
sulphuric  acid  is  as  a  manure  superior  in  value  to/our  bushels 
of  simple  bone-dust  It  is  not  merely,  or  even  chiefly,  in 
the  lessened  cost  at  which  an  acre  of  turnips  can  be  manured 
that  this  superiority  lies,  but  especially  in  this,  that  from 
the  extraordinary  stimulus  given  by  superphosphate  of  lime 
to  newly  germinated  turnip  plants,  they  usually  arrive  at 
the  stage  when  they  are  fit  for  thinning  in  from  ten  to 
fifteen  days  earlier  than  when  sown  over  farm-yard  dung 
or  simple  bone-dust,  or  both  combined.  This  shortening  of 
the  critical  period  during  which  the  attacks  of  the  insignifi- 
cant  but  dreaded  turnip-beetle  so  often  baulk  the  hopes  of 
the  husbandman  is  an  advantage  not  easily  estimated,  and 
one  well  fitted  to  inspire  him  with  confidence  in  the  science 
to  which  he  owes  the  discovery,  and  with  grateful  respect 
for  the  eminent  discoverer.  This  powerful  effect  in  quicken- 
ing the  growth  of  the  young  turnip  plants  is  possessed  in 
nearly  as  great  a  degree  by  Peruvian  guano,  when  it  is 
supplied  with  sTiffident  moisture.  In  dimates  and  seasons 
which  may  be  characterised  as  moist  and  cool,  guano  will 
show  best  results,  whereas  in  those  which  are  rather  hot  and 
diy  superphosphate  has  the  advantage. '  Accordingly  we 
find  guano  the  comparative  favourite  in  Scotland,  and  its 
rival  in  the  drier  counties  of  England. 

Guano  is  believed  to  encourage  a  great  expanse  of  foliage, 
and  to  be  more  especially  suited  for  early  sowings;  i^d 
superphosphate  to  influence  development  of  bulb,  and  to 
deserve  the  preference  for  a  later  seed-time.  The  obvious 
inference  is  that,  for  the  turnip  crop  at  least,  these  valu- 
able fertilisers  should  be  used  in  combination ;  and  actual 
experiment  has  verified  its  soundness.  The  use  of  them 
is  universal  and  ever  on  the  increase.  They  constitute  also 
the  standard  by  which  farmers  estimate  the  cost  and  effects 
of  other  purchased  manures.  The  extent  to  which  they  are 
used,  their  high  price,  and  the  facility  with  which  they  can 
be  adulterated  with  comparatively  worthless  ingredients, 
have  led  to  almost  unparalleled  frauds.  The  adulteration 
of  manures  has,  in  fact,  become  a  regular  trade.  Had 
farmers  only  their  bodily  senses  to  aid  them,  the  detection 
of  this  fraud  would  be  d^cult — ^perhaps  impossible.    Here^ 
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however,  they  can  call  the  cheinkt  to  their  aid,  with  the 
certainty  of  ascertaining  the  real  character  of  the  articles 
which  they  are  invited  to  purchase.  If  porchasers  of  nia^ 
nures  woald  but  insist  in  every  instanci  on  getting  from  the 
seller  an  analysis  by  some  competent  chemist,  and  along 
with  it  a  written  warrandice  that  the  stock  is  of  the  quality 
therein  indicated,  detection  and  punishment  of  fraud  would 
bo  easy.  In  regard  to  superphosphate  of  lime,  the  farmer 
can  purchase  bone-dust  and  sulphuric  acid  and  prepare  it 
himself.  We  conducted  this  pnxt  s  for  several  yean  in 
the  following  way: — A  trough  was  provided  7  feet  x  3'4  x 
2*10,  made  of  2^-inch  deal,  strongly  jointed,  and  secured  at 
the  comers  by  wooden  pegs,  as  iron  nails  would  be  corroded 
by  the  acid.  This  holds  conveniently  48  bushels  of  bones. 
Tlie  heap  of  bone^ust  is  then  gone  over  with  a  barley  riddle, 
and  the  small  dust  which  passes  through  this  is  laid  aside  to 
be  used  as  a  drying  material  for  the  other  portion,  after  it 
is  subjected  to  the  add.  We  find  that  a  third  part  of  the 
bone-dust  passes  through  the  riddle.  Three  bottles,  or 
carboys  as  they  are  caUed,  of  concent^ted  acid,  averaging 
180  0>.  each,  are  then  emptied  into  the  trough  and  mixed 
^^th  cold  water  at  the  rate  of  1}  of  water,  by  measure,  to 
1  of  acid.  In  practice,  the  water  is  poured  in  first  and  then 
the  acid.  Into  tLis  mixture  48  bushels  of  bones,  previously 
measured  and  laid  dose  to  the  trough,  are  rapidly  shovelled 
by  two  labourers,  who  will  do  well  to  be  attired  in  clothes 
and  shoes  past  sjioiliiig.  So  soon  as  the  bones  begin  to  be 
thrown  in,  violent  ebidlition  commences.  By  the  time  that 
the  whole  of  the  bones  are  thrown  in,  there  will  be  barely 
liquid  enough  to  moisten  the  last  of  them.  The  labourer^ 
therefore  dig  down  at  one  end  of  the  trough  till  they  reach 
the  bottom,  and  then  carefully  turn  back  and  thi't  the  whole 
quantity  until  they  reach  the  other  end.  The  surface  is 
then  levelled  and  covered  with  a  layer  of  the  dry  riddlings 
two  inches  thick.  In  this  state  it  is  allowed  to  remain  for 
two  days,  when  the  trough  is  emptied,  and  the  same  process 
is  repeated  until  the  whole  quantity  is  gone  over.  When 
shovelled  out  of  the  trough  the  bones  are  found  to  have 
become  a  dark-coloured  paste,  still  very  warm,  and  emitting 
a  sweetish  smelL  While  one  person  throws  it  out,  another 
adds  to  it  its  proportion  of  dry  riddlings,  and  mixes  them 
carefully.  This  mass  is  heaped  up  in  the  comer  of  a  shed, 
and  augmented  at  each  emptying  of  the  trough,  until  the 
requisite  quantity  is  obtained.  After  this  the  mass  is  care- 
fully turned  over  several  times,  at  intervals  of  five  or  six 
days,  and  is  then  dry  enough  for  sowing  either  by  hand  or 
machine.  Some  prefer  moistening  the  bones  with  boiling 
water,  and  then  adding  pure  add  as  th^  are  shovelled  into 
the  trough ;  but  by  first  mixing  the  add  and  water  there  is 
greater  certainty  of  all  the  bones  being  equally  acted  upon. 
There  is  also  great  convenience  in  using  the  finest  portion 
of  the  bone-dust  for  drying  the  other,  as  siutable  material 
for  this  purpose  is  sometimes  difficult  to  procure.  The 
homely  process  now  described  is  quite  inferior  to,  and  more 
costly  tnan,  that  pursued  in  factories,  and  should  only  be 
resorted  to  when  a  genuine  artide  cannot  otherwise  be 
obtained. 

We  have  referred  to  superphosphate  of  lime  prepared 
from  bones.  A  new  source  of  supply  has,  however,  been 
discovered  of  late  years,  the  extent  and  importance  of  which 
is  becoming  more  apparent  as  investigation  proceeds.  We 
allude  to  those  phosphoric  deposits  found  in  such  abundance 
in  the  crag,  and  iipper  and  lower  green-sand  fonnationa  in 
the  south  of  England.  The  existence  of  these  fossil  animal 
remains  was  first  pointed  out  by  Drs  Mantel  and  Buckland, 
though  it  IB  to  Professor  Henslow  that  we  are  indebted  for 
having  called  attention  to  their  eminent  agricultural  value, 
and  described  the  localities  whence  they  may  be  most  readily 
obtained.  These  remains  consist  of  the  fractured  and  rolled 
bones  of  sharks,  gigantic  sea-lisards,  and  whales^  which  at 


one  period  of  our  earth's  history  must  have  existed  is 
myriads  in  our  oceans  and  seas.  Mixed'  with  these  bpoei 
are  found  many  fish-teeth  and  shells  of  different  species, 
and  likewise  immense  numbers  of  rolled,  water-wom  pebUes^ 
which  at  one  period  were  imagined  to  be  the  fossilised  ex- 
crements of  the  animals  themsalvcL  and  were  on  this  aoooont 
•called  ec9>ro/«^  by  Professor  Henslow  and  otheiSL  Althoa^ 
this  has  since  been  proved  a  mistake,  the  name  has  been 
adopted,  and  will  probably  be  continued.  Those  fonil 
bones,  and  so-called  coprohtes  of  the  crag,  are  found  in 
enormous  quantities  on  the  coast  of  Suffolk,  Norfolk,  and 
Essex,  whence  MrLawes  of  Rothanistead  obtained  nearly  the 
whole  of  the  material  which  he  employed  in  the  preparation 
of  his  well-known  "  coprolite  manure,*'  or  "  Lawes*  sapcr- 
phoBj^te."  Already,  it  is  believed,  several  thousands  of 
tons  of  these  fossils  in  one  form  or  other  are  annually  sold 
for  manure^  with  a  rapidly  increasing  demand.  Those  fooiid 
in  the  crag  formation  are  exceedingly  hard,  and  reqaire  tu 
be  ground  by  powerful  machinery,  and  dissolved  in  sul- 
phuric add,  to  render  the  phosphate  of  lime  avaalaUs  as 
manure.  Fossils,  though  less  abundant  in  the  green-ssnd, 
can  be  reduced  to  the  requisite  fineness  by  simple  machineiy, 
and  are  then  fit  for  agricultural  purposes  without  any  ehsmi- 
cal  preparation.  They  are  found  plentifully  in  the  parish 
of  Farnham,  so  long  celebrated  for  the  excellenco  and  abun- 
dance of  its  hops,  which  are  now  discovered  to  bo  due  to  the 
presence  in  the  soil  of  these  fossil  remains.  The  discovery 
of  these  mm«s  of  manure  in  various  parts  of  our  oonntrj 
was  made  most  seasonably,  and  has  proved  of  immeoso 
national  importance.  When  liebig  predicted  that»  "  in  the 
remains  of  an  extinct  animal  world  England  is  to  find  the 
means  of  increasing  her  wealth  in  agricultural  produce^  as 
she  has  already  found  the  great  support  of  her  mannfactar 
ing  industry  in  fossil  fuel,"  he  was  regarded  by  many  aa 
merely  indulging  a  fine  philosophic  fancy ;  but  enoogh  hu 
already  been  realised  to  convince  the  most  sceptical  of  the 
importance  of  the  data  on  which  he  founded  his  opinion.^ 

On  mixing  a  quantity  of  bone-dust  with  its  own  bulk  o( 
mould  or  sand,  and  wetting  the  whole  with  the  liquid  which 
oozes  from  the  dung-heap,  violent  fermentation  immedi- 
ately ensues,  dissolving  the  bones,  and  making  them  man 
readily  available  for  the  nourishment  of  the  turnip  crop. 
Many  farmers  are  so  satisfied  with  this  preparation,  that 
they  dispense  with  the  add.  This  is  not  judicious,  as  ih» 
superphosphate  of  lime  is  a  more  valuable  manure  thaa 
bones  dissolved  by  simple  fermentation. 

Bones  are  sometimes  applied  as  a  top-dressing  to  grsss 
land  with  singular  success.  "  This  Cheshire  practice  con- 
sists in  applying  an  extraordinary  dose  of  bones  to  pasture- 
land.  *  For  pasture  land,  especially  the  poorer  kin<i^'  says 
Mr  Palin,  'there  is  nothing  equal  to  bone  manure,  either 
as  regards  the  permanency  of  its  effects,  or  the  production 
of  a  sweet  luxurious  herbage,  of  which  all  cattle  are  fond 
Many  thousand  acres  of  the  poor  clay  soils  have  been 
covered  with  this  manure  during  the  last  eight  or  tea  yesia.' 
The  average  quanti^  used  is  about  a  ton  and  a  half  to  the 
acre;  it  is  therefore  a  landlord's  improvement,  on  which 
seven  or  eight  per  cent  is  generally  paid.  Boiled  bones  act 
as  long  as  unbailed  bones,  retaining  the  phosphorus,  though 
not  so  quickly,  having  lost  the  animal  matter.  Boiled  bones 
(1840)  cost  £Z,  lOs.  per  ton;  the  outlay  then  was  five 
guineas  per  acre,  sometimes  £7  at  X8.  •  '  I  have  known,' 
says  a  correspondent,  'many  instances  where  the  snnnsl 
value  of  our  poorest  day  Iimds  has  been  increased  by  sa 
outlay  of  from  ^£7  to  ^£8  an  acre,  at  least  300  per  eeni; 
or,  in  other  words,  that  the  land  has  been  muck  dieaper 
after  this  outlay  at  30a.,  than  in  its  native  slate  at  lOs.  ptf 
acre ;  with  the  satisfaction  of  seeing  a  misenUa  covering 
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of  pink-giaas,  rushes,  hen-gone,  and  other  noxioos  weeds, 
exchanged  for  a  most  Inznxiant  herbage  of  wild  cloyer, 
trefoil,  and  other  soocnlent  grasses.'  Though  much  of  the 
doTer  and  trefoil  may  disappear  in  fire  or  ten  years  (some 
times  they  last  fifteen  yean^  an  excellent  herbsge  remains. 
'  Draining,'  the  writer  adds, '  majr  be  earned  too  far  where 
bones  are  used,  for  boned  lands  suffer  by  a  diy  summer. 
The  land  should  be  kept  oooL'  I  haye  found  the  aame 
thing  on  water  meadows.  The  freer  tiie  grass  is  growing, 
the  more  it  suffers  from  drought ;  and  this  is  natural,  for 
a  larger  supply  of  sap  is  required  This  writer  adds, '  I 
haye  known  nuiny  a  poor,  honest,  but  half-broken  man, 
raised  from  poyerty  to  oomparatiye  independence,  and  many 
a  sinking  funily  sayed  from  ineyitable  ruin,  by  the  help  of 
this  wonderful  manure.'  Indeed,  I  belieye,  land  after 
boning  will  keep  three  cows  where  two  fed  before.  As  to 
this  practice,  however,  caution  is  necessaiy.  It  seems  to 
belong  to  cold  days  for  grass  in  Cheshire,  though  on  such 
aofl  it  would  haidly  answer  elsewhere,  eyen  for  turnips. 
A  CSheshire  landlord  told  me  that  he  had  tried  it  yainly  for 
grass  in  Suffolk.  I  know  no  esse  of  its  success  out  of  Che- 
shire, unless  in  the  bordering  counties,  and  haye  heard  some 
caaes  of  its  failure  eyen  in  thosa  It  will  not  do,  therefore, 
at  all  to  adopt  it  hastily.  We  only  know  it  to  have 
BQooeeded  about  Cheshire,  which  is  on  the  red  marls  geo- 
logically, and  on  the  rainy  side  of  the  country,  and  must 
remember  that  it  is  a  costly  proceeding,  striking  in  its 
saccess,  but  as  yet  drcnmseribed  in  its  practice,  and  there- 
fore in  the  proof  of  its  efficacy."^ 

Secium  6. — Mape-Cahe,  Jge, 

Bap&cahe  reduced  to  po^rder  fonns  an  exoellent  manure 
for  wheat  and  other  crops.  It  is  usually  applied  at  the 
TBte  of  from  iour  to  eight  cwt  per  acre.  The  caksa  result- 
ing after  oil  has  been  expressed  from  oamelina,  hemp,  and 
cotton  seeds,  and  from  pistachio  and  castoroil  nuts,  from 
beech  and  other  mast,  aU  possess  considerable  yalue  as 
manure,  and  were  at  one  time  ayailable  for  that  purpose. 
Most  of  them  now  command  a  price  for  cattle  feeding  that 
forbids  their  use  as  manure  unless  when  in  a  damaged  state. 

Sediion  6. — Bloody  dtc. 

All  parts  of  the  carcases  of  animals  form  yaluaUe  manure, 
and  are  now  carefully  used  in  that  way  wheneyer  they  are 
unfit  for  more  important  uses.  The  blood  and  other  refuse 
from  shambles  and  from  fish-eurers*  yards,  when  mixed  with 
earth  and  decomposed,  make  a  yalnable  manure,  and  are 
eagerly  sought  after  by  farmers  to  whom  such  supplies  are 
accessible.  In  London  a  company  has  been  formed  by 
whom  the  blood  from  the  shambles  is  purchased,  and  em- 
ployed instead  of  water  in  preparing  superphosphate  of  lime, 
which,  when  thus  manufactured,  contains  an  amount  of 
ammonia  which  adds  considerably  to  its  efficacy  as  a  manure. 
In  Australia  and  South  America  it  has  long  been  the  practice 
to  slaughter  immense  numben  of  sheep  and  cattle  for  the 
aake  of  their  hides  and  tallow  only,  there  being  no  market 
for  them  as  beef  and  mutton.  To  obtain  the  whole  tallow, 
the  carcases  are  subjected  to  a  process  of  boiling  by  steam 
and  afterwards  to  pressure^  and  are  then  thrown  aside  in 
great  pUcs.  This  dried  residuum  is  afterwards  used  as 
fuel  in  the  furnaces  of  the  steaming  apparatus,  and  the 
resolting  ashes  constitute  the  bone-ash  of  commerce,  which 
is  now  an  important  raw  material  in  our  manure  factories. 

After  many  abortiye  attempts  to  conyey  Australian  beef 
and  mutton  to  the  British  market,  the  difficult  has  at  last 
been  oyercome  by  enclosing  the  meat  in  a  par-boiled  state 
in  tin  eases,  hermeticaUy  sealed.     This  has  ahready  grown 
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to  a  large  trade^  with  eyeiy  likelihood  of  its  increasing 
rapidly.  As  the  meat  in  these  cases  is  sent  free  from  bone, 
a  plan  has  been  found  for  rendering  the  bones  also  a  pro- 
fitable article  of  export  For  this  purpoee  they  are  cruuied 
into  compact  cakes  6  inches  square  by  3  indies  thick,  in 
which  form  they  can  be  stowed  in  oomparatiyely  small 
spacei 

The  refuse  from  glue-works ;  the  blubber  and  dregs  from 
fish-oil ;  animal  chuooal  that  has  been  used  in  the  process 
of  sugar-refining ;  the  shayings  and  filings  of  horn  and  bunes 
from  yarious  manufactures,  and  woollen  rags,  are  all  made 
ayailable  for  manure 

SeeUom  1  .—KigU-SoiL 
Kighl-^Soil  is  a  powerful  manure;  but  owing  to  its 
offensiye  odour  it  has  neyer  been  systematically  used  in 
Britain.  Yarious  plans  are  tried  for  obyiating  this  objeo- 
tion,  that  most  in  repute  at  present  being  its  mixture  with 
chaired  peat  From  the  uniyersal  use  of  water-closets  in 
priyate  dwellings,  the  great  mass  of  this  yaluable  f  ertOisuig 
matter  now  posses  into  sewers,  and  is  carried  off  by  streams 
and  riyers,  and  is  for  the  most  part  totally  lost  as  a  manura 
When  sewage  water  is  used  for  irrigation,  as  in  the 
neighbourhood  of  Edinburgh,  it  is  to  the  night-soil  dissolyed 
in  it  that  its  astonishing  effects  in  promoting  the  groi^ 
of  grass  are  chiefly  due.  We  haye  already  expressed  our 
views  in  regard  to  the  use  of  it  in  this  diluted  form  of 
sewage  water.  That  mode  of  applying  it  is  necessarily 
restricted  to  lands  in  the  yidnity  of  towna  Hitherto  the 
numerous  and  costly  attempts  that  haye  been  made  to 
separate  the  fertilising  matter  from  the  water  in  which  it 
is  contained  haye  proyed  utter  failurea  The  most  feasible 
plan  for  the  utilisation  of  night«oil  that  we  haye  hitherto 
heard  of  is  that  brought  f  omrard  by  the  Rey.  Henry  Moule, 
Fordington  Vicarage,  Deyon.  In  a  tract  addressed  to  cot- 
tagers he  says, — *'  Now,  my  discoyeiy  is  this :  The  earth 
of  your  garden,  if  dried— or  dried  and  powdered  clay — ^will 
sock  up  the  liquid  part  of  the  priyy  soil ;  and,  if  applied 
at  cmM  and  ean^fully  mixed,  will  destroy  ail  bad  smell  and 
an  nasty  appearance  in  the  solid  part,  and  will  keep  all  the 
yalue  of  the  manure  Three  half  pints  of  earth,  or  eyen 
one  pint,  will  be  enough  for  each  timei  And  earth  thus 
mixed  even  onee  is  yeiy  good  manure.  But  if,  after  mixing, 
you  throw  it  into  a  shed  and  dry  it,  you  may  use  it  again 
and  again;  and  the  oltener  yon  use  it  the  stronger  the  manure 
will  bei  I  haye  used  some  seyen  and  eyen  eight  timos ; 
and  yet,  eyen  after  being  so  often  mixed,  there  is  no  bad 
smell  with  the  substance ;  and  no  one.  If  nol  told,  would 
know  what  it  is."  To  adapt  a  priyy  for  using  dried  earth 
in  this  way,  he  says, — "  Let  the  seat  be  made  in  the  com- 
mon way,  only  without  any  yault  beneath.  Under  the  seat 
place  a  bucket  or  box,  or,  if  you  haye  nothing  else,  an  old 
washing-pan.  A  bucket  is  the  best,  because  it  is  more 
easily  handled ;  only  let  it  haye  a  good-eized  bail  or  handle. 
By  the  side  of  the  seat  haye  a  box  that  will  hold  (say)  a 
bushel  of  dried  earth,  and  a  scoop  or  old  basin  that  will 
take  up  a  pint  or  a  pint  and  a  half,  and  let  that  quantity 
of  earth  be  thrown  into  the  bucket  or  pan  eyery  time  it  is 
used  The  bucket  may  be  put  in  or  tcdkon  out  from  aboye 
by  haying  the  whole  coyer  moyed  with  hinges ;  or  dse, 
through  a  door  in  front  or  at  the  back.*'  He  has  also  in- 
yented  and  patented  an  earthrdoeet,  as  a  substitute  for  the 
ordinaiy  water-doset,  which  he  describes  thus : — ''The  back 
contains  dried  and  sifted  earth,  which  enters  the  pan 
through  a  hole  at  the  back  of  it,  and  coyers  the  bottom. 
The  bottom  is  moyed  by  the  handle  and  leyer ;  the  side  of 
the  pan  acts  as  a  scraper;  and  all  that  is  upon  the  bottom 
is  pushed  off,  falling  into  the  bucket  or  shaft  bdow.  The 
earth  thus  applied  at  once  preyenta  fermentation,  and  almost 
all  exhalation  and  offensiye  smelL     The  bottom  returns  to 
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its  pkco  by  meann  of  a  Hpring,  and  a  fresh  supply  of  the 
earth  falls  upon  it  from  the  box."^ 

This  scheme  has  now  been  tested  for  a  sufficient  length 
of  time,  and  on  a  wide  enough  scale,  to  show  that  in  the 
case  of  private  houses  in  rural  districts,  as  well  as  in  prisons, 
alliums,  hospitals,  public  schools,  military  camps,  and  fac- 
tories, it  in  entirely  successful  as  regards  the  sanitary  results 
of  its  use,  and  the  value  of  the  manure  when  applied  to 
gardens  attached  to  the  premises  from  which  it  is  obtained. 
But  the  ooRt  and  annoyance  of  moving  so  bulky  a  substance, 
and  the  small  percentage  of  fertilising  matter  contained  in 
it,  forbid  the  expectation  of  its  being  adopted  in  towns. 

Section  8  --Sea-We^l 

Along  our  Rca-board  large  suppli'^s  of  useful  manure  are 
obtained  in  the  shape  of  drifted  soa-weed.  This  is  either 
applied  an  a  top-dressing  to  grass  and  clover,  ploughed  in 
with  a  light  furrow,  for  various  crops,  or  mixed  in  dung- 
heaps.  It  requires  to  be  used  in  large  quantities  per  acre 
— ^from  40  to  60  loads — and  is  evanescent  in  its  effecta 
Grain  grown  on  land  manured  with  sea-weed  is  generally 
of  fine  quality,  and  is  in  repute  as  seed  com. 

Section  9. — Manure  Cropt, 

Crop*  of  Bvrlwheat,  Pape^  Vetchet,  and  Jfusiard  are  some- 
times ploughed  in,  while  in  a  green,  succulent  state,  to 
enrich  the  land.  It  is,  however,  more  usual  to  fold  sheep 
on  such  crops,  and  so  to  get  the  benefit  of  them  as  forage, 
as  weU  as  manure  to  the  land.  The  leaves  of  turnips  are 
frequently  ploughed  in  after  removing  the  bulbs,  and  have 
a  powerful  fertilising  effect 

Section  10. — Lime. 

Besides  manures  of  an  animal  and  vegetable  origin,  vari- 
ous mineral  substances  are  used  for  Uiis  purposei  The 
most  important  and  extensively  used  of  these  is  limei  In 
the  drier  parts  of  England  it  is  not  held  in  much  esteem, 
whereas  in  the  western  and  northern  counties,  and  in  Scot- 
land, its  use  is  considered  indispensable  to  good  farming. 
Experienced  farmers  in  Berwickshire  consider  it  desirable 
to  lime  the  land  every  twelve  years,  at  the  rate  of  from 
1 20  to  200  bushels  of  the  unslacked  lime  per  acre.  It  is 
found  especially  beneficial  in  the  reclaiming  of  moory  and 
boggy  lands,  on  T.'hich  neither  green  nor  grain  crops  thrive 
until  it  has  been  applied  to  Uiem.  Its  use  is  found  to 
improve  the  quality  of  grain,  and  to  cause  it  in  some  cases 
to  ripen  earlier.  It  facilitates  the  cleaning  of  land,  certain 
weeds  disappearing  altogether  for  a  time  after  a  dressing 
of  lime.  It  is  the  only  known  specific  for  the  disease  in 
turnips  called  "  fingers-and-toes,"  on  which  account  alone  it 
is  frequently  used  in  circumstances  which  would  otherwise 
render  such  an  outlay  unwarrantablei  The  practice,  still 
frequent,  of  tenants  at  the  beginning  of  a  nmeteen  years' 
lease,  liming  their  whole  farm  at  a  cost  per  acre  of  from 
£3  to  £5,  proves  conclusively  the  high  estimation  in  which 
this  manure  is  held.  The  belief — in  which  we  fully  concur 
— ^is  however  gaining  ground,  that  moderate  and  frequent 
applications  are  preferable  to  these  heavy  doses  at  length- 
ened intervals. 

When  bare  fallowing  was  in  use,  it  was  commonly  to- 
wards the  doeo  of  that  process  that  lime  was  applied. 
Having  been  carted  home  and  laid  down  in  large  heaps,  it 
was,  when  slaked,  spread  evenly  upon  the  surface  and 
covered  in  by  a  light  furrow.  It  is  now  frequently  spread 
upon  the  autumn  furrow  preparatory  to  root  crops,  and 
worked  in  by  harrowing  or  grubbing,  and  sometimes  by 
throwing  the  land  into  shallow  ridgeletsL     Another  method 
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much  used  is  to  form  it  into  compost  with  decayed  quickenc, 
panngs  from  road-sides  and  margins  of  fields,  &&,  which, 
after  thorough  intermixture  by  frequent  turnings,  is  spread 
evenly  upon  the  land  when  in  grasa.  A  cheap  and  effectual 
way  of  getting  a  dressing  of  such  compost  thoroughly  com- 
minuted and  incorporated  with  the  surface  soil,  is  to  fold 
sheep  upon  it,  and  feed  them  there  with  turnips  for  a  few 
days.  The  value  of  such  compost  is  much  enhanced  by 
mixing  common  salt  with  the  lime  and  earth,  at  the  rate  of 
one  part  of  salt  by  measure  to  two  parts  of  lima,  A  mixture 
of  diese  two  substances  in  these  proportions  prepared  under 
cover,  and  applied  in  a  powdery  state,  is  much  approved  as 
a  spring  top-dressing  for  com  crops  on  light  solIsl  In 
whatever  way  lime  is  applied,  it  is  important  to  remember 
that  thp  carbonic  acid  which  has  been  expelled  from  it  by 
subjecting  it  in  the  kiln  to  a  red  heat,  is  quickly  regained 
from  the  atmosphere,  to  which  therefore  it  should  be  as 
little  exposed  as  possible  before  applying  it  to  the  land. 
A  drenching  from  heavy  rain  after  it  is  slaked  is  also  fatal 
to  its  usefulness.  Careful  farmers  therefore  guard  against 
these  evils  by  laying  on  lime  as  soon  as  it  is  slaked ;  or 
when  delay  is  unavoidable,  by  coating  these  heaps  vrith 
earth,  or  thatching  them  with  straw.  In  order  to  reap  the 
full  benefit  of  a  dressing  of  lime  it  must  be  so  appliaid  as, 
while  thoroughly  incorporated  with  the  soil,  to  be  kept  near 
the  surface.  This  is  more  particularly  to  be  attended  to  iii 
laying  down  land  to  pastura  This  fact  is  so  well  illuatrated 
by  an  example  quoted  in  the  article  "  Agriculture"  in  the 
7th  edition  of  the  present  work  that  we  here  repeat  it 

**  A  few  years  after  1764,**  eavs  Mr  Dawson,  "hsvinff  a  conaadcr- 
able  extent  of  ontfleld  land  in  fallow,  which  I  wiahed  to  ume  pnvioni 
to  iti  I'^io^  l^d  down  to  paatore,  and  finding  that  I  coold  not 
obtain  a  anfficient  qnanti^  of  lime  for  the  whole  in  proper  time,  I 
was  indnoed,  from  obeerring  the  effects  of  fine  loam  upon  the  aox&ee 
of  similar  soil,  even  when  covered  with  bent,  to  tiy  a  small  qnaatity 
of  lime  on  the  surface  of  this  fallow.  Instead  of  a  laiger  qnaatiti 
ploughed  down  in  the  nsual  manner.  Aocordinglv,  in  the  antnma, 
abont  twenty  acres  of  it  were  well  harrowed  in,  and  then  about  fiftj- 
six  Winchester  bushels  only,  of  unslaked  lime,  weie,  after  being 
slaked,  carefully  spread  upon  each  Endish  acre,  and  Immediatelj 
well  harrowed  in.  As  many  pieces  ct  the  Ume,  which  had  not  bees 
fully  slaked  at  first,  were  gradually  reduced  to  powder  by  the  devt 
end  moisture  of  the  earth, — ^to  mix  theee  with  the  soil,  the  land  wu 
again  well  harrowed  in  three  or  four  days  thereafter.  This  land  was 
eown  in  the  soring  with  oata,  with  white  and  red  clover  and  lye-gnss 
eeeds,  and  well  harrowed  without  being  ploughed  again.  The  crop 
of  oats  was  good,  the  plants  of  grass  sulficiently  numerous  and 
healthy ;  and  they  formed  a  very  fine  pasture^  whidi.ooBtianed  good 
until  ploughed  some  years  alter  for  com. 

"  About  twelve  years  afterwards  I  took  a  lease  of  the  hilly  fam 
of  Grubbet,  many  parts  of  which,  though  of  an  earthy  mould  toIe^ 
ably  deep,  were  too  steep  and  elevated  to  be  kept  in  tillsgCL  As  these 
lands  had  been  much  exhausted  by  cropping^  and  were  rail  of  couch- 
grass,  to  destroy  that  and  procure  a  cover  of  fime  grassy  I  fallowed 
them,  and  laid  on  the  same  quantity  of  lime  per  sere,  then  harrowed 
and  sowed  oati  and  grass-seeds  in  the  spring,  exactly  as  in  the  last- 
mentioned  experiment  The  oats  were  a  mil  crop^  and  the  plants 
of  grass  abundlant  Several  of  these  fields  have  been  now  above  thirty 
years  in  pasture,  and  are  still  producing  white  clover  and  other  fine 
grasses;  no  bent  or  fog  has  yet  appeared  upon  them.  It  deserves 
particular  notioe,  that  more  than  <nr^/e  the  quantiW  of  lime  was  laid 
upon  fields  adjoining  of  a  simOar  soO,  but  which  being  fitter  for 
oocaslonal  tlllag^  upon  them  the  Ume  was  ploughed  in.  Then  fields 
were  alao  eown  with  oats  and  grass  seedn  The  tetter  throve  well, 
and  gave  e  fine  posturs  the  first  year;  but  afterwards  the  bent 
spresd  so  fast  that  in  three  years  there  was  more  of  it  than  of  the 
finer  f— —  •• 


The  conclusions  which  Mr  Dawson  draws  from  his  ex* 
tensive  practice  in  the  use  of  lime  and  dung  deaerre  the 
attention  of  all  cultivators  of  similar  land : 

"1.  That  animal  dung  dropped  upon  ooane  benty  pastoie  pio- 
dnoee  Uttle  or  no  improvement  upon  them;  and  that^  even  when 
ahecp  or  eattle  are  confined  to  a  small  raaoe^  as  in  the  eaee  ef 
foldmit  their  dung  ceases  to  produce  any  b^efidal  effects  aftrr  a 
few  years,  whether  the  tend  te  continaed  in  paatun  cr  Isoocld 
us  ier  the  plough.  ^ 


(unrm.] 
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'^'l  Thftt  erta  when  land  of  tkia  dncnption  is  vtU  fallovcd 
mi  dnBcvd,  Imt  not  limed,  thoagli  th«  dang  aiigm«nti  the  prodnee 
•Ct^  •abNOtttnt  crop  of  gnin,  and  of  grsM  aUo  for  two  or  thrto 
jmn,  fta  effects  thsreoftar  sro  ao  longer  disosraiUs  sitlisr  vpoa 
tbe  ens  or  the  other. 

"t.  That  vhsa  this  lead  is  Umcd,  if  the  line  is  kept  VMn  the 
nrfsoe  ef  the  soil,  or  well  aiixed  with  it,  sad  then  laid  aown  to 
pestare»  the  ftaer  greeeee  eontuiae  la  poeeeeeioa  of  the  soil,  evea  ia 
ilerated  ead  ezpoeed  eitaatioas,  for  a  great  many  years,  to  the 
exdssioB  of  beat  aadr  fog.  Ia  the  ease  of  Orabbet-hills,  it  wss 
efceerred,  Uiat  man  thaa  thirty  years  have  aow  elapsed.  B^idee 
thti^  the  dsBg  of  the  *«imAU  pastured  npoa  each  lead  adds  erery 
jaar  to  therazariaaee,  and  improvee  tlie  quality  of  the  pasture, 


sad  sngmcats  tho  prodnetiTS  powers  of  ths  soil  whea  afUrwards 
pleqghed  for  grain;  tilins  prodaeiag  anoa  a  heaW  outfield  soil 
effeets  similar  to  what  are  ezpeneaeed  waea  rich  iafield  leads  have 


beea  long  ia  pasture^  aad  which  srs  thereby  naors  aad  atore 
lariehed. 

"  4.  That  whoa  a  laige  Quantity  of  lime  is  laid  on  such  land, 
tad  plen^hsd  down  deep^  ttio  eaae  effeets  will  aot  bo  produced, 
vbetKer  la  respsot  to  ths  penaaaeat  flaeaees  of  the  pasture,  its 
(ndoal  amelioratioa  by  tho  duag  of  the  aaimals  depastured  on  it, 
er  iti  fertili^  whoa  aftsrwards  in  tillage.  On  ths  oontrary,  ualeee 
the  sarfMe  is  lally  muted  with  lime^  tho  coarse  grseeie  will  in  a 
few  yesrs  regain  poossasion  of  the  eoQ,  and  the  dang  thereafter 
iepodted  by  oattls  will  not  sarich  the  land  for  eubeequeat  tillage. 

**Ladly,  It  also  appears  from  what  hae  beea  sUted,  that  tho 
CBar-shilt  husbaadry  is  oalr  propsr  for  Tsry  rich  lead,  or  ia  sitna- 
tioBs  where  there  is  a  foU  oommaad  of  duag ;  that  by  far  tho 
inatest  part  of  tho  laad  of  thu  oooatry  requiree  to  be  ooatinued  in 
gm  two,  three,  four,  or  more  years,  acoording  to  its  natural 
poverty;  that  tho  objection  mads  to  this,  tu.,  that  the  coane 
fTisNe  in  a  few  rears  aeurp  posMsdoa  of  ths  soil,  must  be  owing 
to  tbc  surface  eoil  not  being  enffieiently  mixed  with  lime,  the  lime 
hsTia^  been  eoTered  too  deep  by  the  plough,  "^/is/wwrs*  Jiaganiu, 
vsL  ziaL  p.  69. 

Section  U.^MarL 
Our  niiiarks  hitherto  hsT«  had  reference  to  eftrbonate  of 
lime  ia  that  form  of  it  to  which  the  tenn  Unu  is  ezduaiTely 
tpplied  by  farmera.  But  there  are  other  substancea  fre- 
Httently  applied  to  land  which  owe  their  valae  chiefly  to 
the  presence  of  this  mineraL  The  moet  important  of  theee 
is  narl,  which  ia  a  mixture  of  carbonate  of  lime  with  clay, 
or  with  day  and  aand,  and  other  compounda.  When  this 
nibstaaee  is  found  in  the  proximity  of,  or  lying  under, 
asndy  or  peaty  soils,  its  application  in  considerable  doees  is 
ittended  with  the  very  best  effects.  The  fen  lands  of 
England,  the  naosses  of  Lancashire,  and  sandy  soils  in 
Nocfolk  and  elaewhere,  have  been  immensely  improved  in 
this  way.  In  Lancashire,  marl  ii  carried  on  the  mosses  by 
means  of  portable  railways  at  the  rate  of  150  tons,  and  at 
a  cost  of  about  <X3  per  acrei  In  the  fens  long  trenches  are 
dog,  and  the  anbjaoent  nuu-1  ii  thrown  out  and  spread  on 
either  side  at  an  expense  of  54s.  per  acre.  By  this  process, 
often  repeated,  of  claying  or  marling^  as  it  is  Tariously 
called,  the  appearance  and  character  of  the  fen  lands  have 
been  totaOy  changed,  exceUent  wheat  being  now  raised 
whers  formerly  only  very  inferio%oats  were  produced.  As 
the  composition  both  of  peat  and  of  day  marl  varies  exceed- 
ingly, it  ii  always  prudent,  either  by  limited  experiment  or 
chemical  analysis  of  both  substancea,  to  ascertain  the  effect 
of  their  sdmixtura  Lime  is  always  preeent  in  those  cases 
which  prove  moet  successful ;  but  an  overdose  does  harm. 

Scetiam  12.^-Shcll-MarL 

Under  some  mosses  and  fresh-water  lakes  extensive  de- 
posits of  shell-marl  ars  frequently  found.  It  contains  a 
larger  percentage  of  lime  than  day  marl,  and  must  be 
Applied  more  sparingly. 

Sccii<m  lZ.^Chalk 

*  Throufhoitt  the  extensive  chalk  districts  of  England, 
Um  praenee  of  spreading  this  substance  over  the  surface  of 
the  land  has  prevaUed  from  the  remotest  times.  In  the 
esse  oi  the  Ltnoolashire  Wolds,  once  as  celebrated  for 
dflsolace  barrttUMW  as  thoy  now  are  for  high  culture  and 


smiling  f  ertibty,  chalking  was  one  important  means  of  bring- 
ing about  thiiB  wonderful  improvement,  as  it  still  is  in 
maintaining  it  **  The  soU  bemg  but  a  few  inches  in  depth, 
and  often  containing  a  large  proportion  of  flints,  naturally 
possesses  very  little  fertility---uf ten  being  a  light  sand,  not 
strong  enough  naturaUy  to  grow  tumipe — so  that  the 
farmers  were  at  first  obliged  to  uuikt  a  soil,  and  must  now 
maintain  its  new-bom  productivsness.  The  three  prindpal 
means  by  which  this  u  done  are  the  processes  of  ekcUking^ 
and  hoHwg^  and  mandnn^  with  tkcep,  A  dressing  of  80  or 
100  cubic  yards  per  acre  of  chalk  is  spread  upon  the  land, 
and  then  a  crop  of  barley  is  obtained  if  poesible,  being  sown 
with  seeds  for  grasing.  The  fields  ars  grated  with  sheep 
two  years,  the  sheep  being  at  the  same  time  fed  with  oil- 
cake ;  and  then  the  land  will  be  capable  of  producing  a  fine 
crop  of  oats.  Bones  are  also  used  frequently  for  the  barley 
crop,  and  when  they  first  came  into  use  were  thrown  upon 
the  land  in  a  chopped  state,  neither  broken'  nor  crushed, 
and  as  much  as  40  or  even  50  bushels  per  acre.  Tho 
boning  and  sheep-feeding  are  in  constant  operation,  but 
chalking  ii  required  only  at  intervals  of  a  few  years.  Ou 
the  western  side  of  the  Wold  district,  wherever  the  chalk 
adjoins  the  white  or  blue  marl,  an  extensive  application  of 
it  is  made  to  the  surface.  Thus  immense  quantities  of 
earth  and  stone  have  been  added  by  manual  labour  and 
horse-carriage  to  the  thin  covering  of  original  soil ;  and, 
besides  this,  the  soil  is  being  continually  deepened  by  deep 
ploughing,  the  chalk  fragments  thus  brought  to  the  surface 
crumbling  into  mould."  ^ 

In  Dorsetshire  "it  is  ususl  to  chalk  the  land  once  in 
twenty  years,  the  sour  description  of  soil  I  ^ing  that  to  which 
it  is  found  most  advantageous  to  apply  it  The  chalk  is 
dug  out  of  pits  in  the  field  to  which  it  is  applied,  and  it  is 
laid  on  sometimes  with  barrows,  but  chiefly  with  the  aid 
of  donkeys.  The  first  method  costs  40s.  an  acre,  the  last 
35s.  when  hire  donkeys  are  used ;  20s.  to  258.  where  the 
donkeys  are  the  property  of  the  fanner.  The  chalk  is  laid 
on  in  large  lumpe,  which  soon  break  down  by  the  action  of 
frost  and  exposure  to  the  weather.  Chalk  u  occasionally 
burned  and  applied  ss  lime,  in  which  state  it  is  preferred 
by  many  farmers,  notwithstanding  the  additional  cost  of 
the  burning."' 

Secttom  Ii,— Shell-Sand  and  LimsHone  Gravel. 

On  the  western  shores  of  Great  Britain  and  Ireland  are 
found  great  quantities  of  sand  mixed  with  sea-shells  ia 
minute  fragments^  This  calcareous  sand  is  carried  inland 
considerable  distances,  and  applied  to  the  land  as  lime  is 
elsewhere.  Limestone  gravd  is  also  found  in  various  places 
and  used  in  the  same  way. 

Section  I5,^0yptum, 

Sulphate  of  lime  or  gypsum  is  considered  an  excellent 
top-dressing  for  dover  and  kindred  plants^  It  is  thought 
by  some  that  the  failure  of  red  dover  is  to  be  accounted 
tor  by  the  repeated  crops  of  that  plant  having  exhausted 
the  gypeum  in  the  soil.  Its  application  has  been  followed 
by  favourable  results  in  some  chses,  but  has  yet  quite 
failed  in  others.  It  ii  applied  in  a  powdered  state  at  the 
rate  of  two  or  three  cwt  per  acre  when  the  plants  are  moist 
with  rain  or  dew. 

Section  IB.—Bumi  Clay. 

About  fifty  years  ago  burnt  day  was  brought  much  into 
notice  as  a  manure,  and  tried  in  various  parts  of  the  oountiy, 
but  again  fell  into  disuse.  It  ii  now,  however,  more  exten- 
uvely  and  systematically  practised  than  ever.     Frequent 

^  **  Farming  of  liaoolashire^"  by  John  Algernon  Cisrke ;  Jemrud 
^f  Royal  Agricultural  Soetsty,  ziL  831. 
*  See  Caiid's  UnglUS  AgncuUuw^  18«0  sad  1881,  p.  61/ 
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reference  to  the  practice  is  to  bo  found  in  the  Tolumet  of 
the  Jourwil  of  tJu  Royal  Agneultural  Soeietf  of  England, 
This  burning  of  claj  is  ftccomplished  in  sevenJ  ways. 
Somotimee  it  is  burned  in  large  heaps  or  damps  oontaining 
from  80  to  100  cart-load&  A  fire  being  kindled  with  soma 
faggots  or  brushwood,  which  is  corered  up  with  the  clay, 
taldng  care  not  to  let  the  fire  break  out  at  any  point,  more 
fuel  of  the  kind  mentioned,  or  dross  of  coals,  is  added  as 
required,  and  more  clay  heaped  on.  A  fierce  fire  must  be 
avoided,  as  that  would  make  the  clay  into  brickbats^  A 
low,  smothered  combustion  is  what  is  required;  and  to 
maintain  this  a  good  deal  of  skill  and  dose  watching  ou  the 
part  of  the  workman  is  necessary.  A  rude  kiln  is  sometimes 
used  for  the  same  purpose.  Either  of  these  plans  is  suitable 
where  the  ashes  are  wanted  at  a  homestead  for  absorbing 
liquid  manure,  kc ;  but  for  merely  spreading  over  the  land, 
that  called  dod-buming  is  preferable,  and  is  thus  described 
in  volume  viiL  page  78,  of  the  Royal  Agricultural  Sociehft 
Journal: — "Roll  and  harrow,  in  dry  weather,  till  the 
nuyority  of  dods  are  about  the  size  of  a  large  walnut ;  no- 
thing so  good  as  the  clod-crusher  to  forward  this  operation : 
when  perfectly  dry.  collect  them  into  rows  about  aiz'yards 
apart,  with  iron-teothed  rakes ;  take  a  quarter  of  a  whin 
faggot,  or  less,  according  to  sise,  previoudy  cut  into  lengths 
by  a  man' with  an  axe ;  place  these  pieces  about  four  yards 
apart  in  the  rows,  cover  them  with  clods,  putting  the  finest 
mould  upon  the  top  of  the  heap,  to  prevent  the  fire  too 
quickly  escaping ;  observe  the  wind,  and  leave  an  opening 
accordingly ;  having  set  fire  to  a  long  branch  of  whin,  run 
from  opening  to  opening  till  two  or  three  rows  are  lighted, 
secure  these,  and  then  put  fire  to  others,  keeping  a  man  or 
two  behind  to  attend  to  the  fires  and  earthing  up  till  the 
quantity  desired  may  be  burned,  which  will  generally  take 
four  or  five  hours,  say  from  25  to  35  loads  per  acre  of  30 
bushels  per  load. 

'*  This  work  is  often  put  out  to  a  gang  of  men  at  about 
lOs.  per  acre  for  labour,  and  the  whins  cost  4a  6d.  per  acre, 
not  induding  the  carting. 

**  When  the  heaps  are  cold,  spread  and  plough  in.  The 
great  advantage  of  burning  doas  in  these  smdl  heaps,  in 
preference  to  a  large  one,  is  the  saving  of  expense  in  collect- 
ing and  spreading ;  there  is  much  less  red  brick  earth  and 
more  blac^  and  charred ;  no  horses  or  carts  moving  on  the 
land  whUst  burning ;  and  a  large  fidd  may  be  all  burned 
in  a  day  or  two,  therefore  less  liable  to  be  delayed  by  wet 
weather.  In  the  heavy  land  part  of  Suffolk,  the  farmers 
purdiase  whins  from  the  light  land  occupiers,  and  often  cart 
them  a  distance  of  fourteen  or  sixteen  miles,  when  there  is 
no  work  pressing  on  the  farm.  These  are  stacked  up  and 
secured  by  thatching  with  straw,  that  they  may  be  dry  and 
fit  for  use  when  required.  Bean  straw  is  the  next  best  fud 
to  whins  or  furze,  and  it  is  astonishing  to  see  how  small  a 
quantity  will  bum  the  dods  if  they  are  of  the  proper  sixe 
and  dry.  Observe,  if  the  soil  is  at  all  inclined  to  sand,  it 
will  not  bum  so  well.  I  will  here  mention,  that  I  often 
sift  and  storo  up  a  few  loads  of  the  best  blackened  earth 
to  driU  with  my  tumips,  instead  of  buying  artifidal 
manure,  and  find  it  answers  remarkably  well,  and  assists  in 
maintaining  the  position  that  a  heavy  land  farm  in  Suffolk 
can  be  farmed  in  the  first-rate  style  without  foreign 
ingredients^' 

Burnt  day  is  an  admirable  vehide  for  absorbing  liquid 
manure.  A  layer  of  it  in  the  bottom  of  cattle-boxes  does 
good  service,  at  once  in  eoononusing  manure,  and  in  yidding 
to  the  cattle  a  drier  bed  than  they  would  otherwise  have 
until  the  litter  has  accumulated  to  some  depth.  Valuable 
renults  have  also  been  obtained  by  using  it  for  strewing  over 
the  floors  of  poultry-houses,  and  espedaUy  of  pens  in  which 
sheep  are  fed  under  cover.  In  the  latter  case  it  is  mixed 
with  the  excrements  of  the  sheep  as  they  patter  over  it,  and 


forms  a  substance  not  unlike  guano,  nor  mudi  inferior  to 
it  as  a  manure.  As  an  application  to  sandy  or  chalky  sofli 
it  is  invaluable.  It  is  mainly  by  this  use  of  burnt  day,  is 
combination  with  fattening  of  sheep  under  cover,  that  Mi 
Randell  of  Chadbury  has  so  astonidiingly  increased  the 
productiveness  of  his  naturally  poor  day  soil.  A  Berwick- 
shire proprietor,  himself  a  practical  farmer,  who  visited  Mr 
Randell's  farm  in  the  summer  of  1852,  thus  writes: — "1 
have  visited  most  of  the  best  managed  farms  in  England,  st 
least  those  that  have  so  much  of  late  been  brought  nnda 
generd  notice ;  but  without  exception,  I  never  saw  land  is 
the  splendid  condition  his  is  in.  The  beauty  of  the  systeo 
lies  in  the  cheap  method  by  which  he  has  imparted  to  it 
this  fertility,  and  in  the  manner  in  which  he  keeps  it  uin 
A  large  part  of  the  farm  consisted,  fourtoen  years  ago,  of 
poor  clay,  and  was  valued  to  him  at  his  entry  at  7a  6d.  per 
acre.  It  is  now  bearing  magnificent  crops  of  aU  kinds, 
the  wheat  being  estimated  to  yidd  from  6  to  7  quarten 
per  acre. 

**  Mechi  has  enriched  Tiptree-heath,  it  is  true ;  but  then 
it  is  effected  at  a  cost  that  will  make  it  impossible  for  him 
to  be  repaid.  Mr  Randell,  on  the  other  hand,  has  adopted 
a  course  that  ih  nearly  self-supporting,  his  only  cost  being 
the  preparation  of  the  clay.  The  great  secret  of  his  8ucce»> 
b'es  in  his  mode  of  using  it ;  and  as  I  never  heard  of  • 
similar  prooess,  I  will  briefly  explain  to  you  how  it  is  dons : 
— His  heavy  land  not  permitting  him  to  consume  the  turnip 
and  mangold  crops  on  the  ground,  he  carts  them  home,  sod 
feeds  his  sheep  in  large  sheds.  They  do  not  stand  on  bosrdi 
or  straw,  but  on  the  burnt  clay,  which  affords  them  s 
beautiful  dry  bed ;  and  whenever  it  gets  the  least  damp  or 
dirty,  a  fresh  coating  is  put  under  them.  The  mound  risei 
in  height ;  and  in  February,  when  the  shearlings  are  sold 
(for  the  sheep  are  only  then  twdve  mouths  dd),  the  msa 
is  from  7  to  8  feet  deep.  He  was  shearing  his  lambs  whes 
I  was  there,  as  he  condders  they  thrive  much  better  in  the 
sheds  without  their  fleeces.  They  are  half-bred  Shropshirs 
downs ;  and  at  the  age  I  mention,  attam  the  great  weight 
of  24  lbs.  per  quarter. 

"  I  walked  ti^ugh  the  sheds,  but  of  course  they  were 
then  empty.  I  saw  the  enormous  quantity  of  what  he 
called  his  *  home-made  guano ; '  the  smdl  from  it  stronglj 
indicated  the  ammonia  it  contained.  He  had  sown  his  tur- 
nips and  other  green  crops  with  it,  and  what  remained  he 
us^  for  the  wheat  in  autumn.  Ho  assured  me  he  had  often 
to9;ed  it  with  other  manures,  and  always  found  10  tons  of 
the  compound  quite  outstrip  4  cwt  of  guano,  when  thej 
were  applied  to  an  acre  of  land  separatdy." 

Section  17, ^Charred  Feat 

Charred  peat  has  been  exceesivdy  extoUed  for  its  vihM 
as  a  manure,  both  when  applied  alone,  and  still  more  is 
combination  with  night-soil,  sewsge  water,  and  similar 
matters,  which  it  dries  and  deodorises.  So  great  were  the 
expectations  of  an  enormous  demand  for  i^  and  dthe 
benefits  to  result  to  Ireland  by  thus  disposing  of  her  bog^. 
that  a  royal  charter  was  granted  to  a  company  by  whom 
its  manufacture  was  commenced  on  an  imposing  seala 
This  charcoal  is  doubtless  a  useful  substance ;  but,  os  Vt 
Anderson  has  proved,  peat,  merdy  dried,  i»  a  hettsT 
absorber  and  retainer  of  ammonia  than  after  it  is  diairsd. 

Section  l^—3ooi. 

Soot  has  bng  been  in  estimation  as  an  exceUent  top 
dressing  for  cored  crops  m  the  eariy  stage  of  their  growth, 
and  for  grasses  and  forage  plants.  It  is  appfied  al  Uie  ittt 
of  15  to  30  bushels  per  acre.  On  light  soOs  the  additior 
of  8  or  10  bushels  of  salt  to  the  above  quantity  of  toot 
is  said  to  increase  materially  its  good  effect  Du* 
mixture    trenched,   or    deeply  ploughed   in,  is    sisors* 
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oommendedas  one  of  the  most  poweiful  o^aU  manuret  {<x 
earrott. 

In  London  Lahow  and  tha  London  Poor  wo  find  the 
following  statistics  as  to  metropolitan  soot  >— 

Ba^of  Sool 
peruana. 
**  58^840  booMs,  tt  a  yearly  rental  above  £60,  produeiog 

nzboibelaofaooteacli  peraxintim  .    828^040 

90,003  hmuea,  at  a  yearly  reatal  above  £80  end  below 

£50,  producing  five  bosbela  of  toot  each  per  annom    450,010 
108,880  boTuee,  at  a  yearly  rental  below  £80,  producing 

two  bnaheb  of  loot  each  per  annmn      .        •        •    SS7,760 


Total  nnmber  of  boahele  of  loot  annually  pro- )     <■  iaa  aia 
dnced  throngbont  London  «     y  "^1" 


The  nice  of  aoot  per  bnahel  ia  bat  M.,  end  eometlmea  Ud.,  bat  6d. 
may  De  token  aa  an  average.  Kow,  1,000,000  bosbela  ox  eoot  at  5d. 
will  be  fonnd  to  yield  £20,888,  Oa.  8d.  per  annom.**  ^ 

Section  l9.^Salt 
Common  salt  lias  often  been  commended  as  a  vahiable 
manure,  bat  baa  never  been  oaed  in  this  way  witli  such  oni- 
form  aaccesa  aa  to  induce  a  general  recoome  to  it  We 
have  already  spoken  of  it  aa  forming  a  uaefnl  compoond  with 
lime  and  earUi.  It  can  also  be  used  beneficiallj  for  the 
destmction  of  slugs,  for  which  purpose  it  must  be  sown 
over  the  surface,  at  the  rate  of /our  or  five  bushels  per  acre, 
early  in  the  morning,  or  on  mild,  moist  days,  when  they  are 
aeen  to  be  abroad.  It  is  used  also  to  destroy  grubs  and 
wireworm,  for  which  purpoee  it  is  sown  in  considerable 
qoantity  on  gram  land  some  time  before  it  is  ploughed  up. 
It  can  be  used  safely  on  light  soils,  but  when  claj  pre- 
dominates, it  causes  a  hurtful  wetness,  and  subeequent 
inemstation  of  the  surface.  Its  application  in  its  unmixed 
state  aa  a  manure  ia  at  best  of  doubtful  benefit;  but  in 
combination  with  lime,  aoot,  nitrate  of  aoda,  and  perhaj)s 
also  superphosphate  of  lime,  it  appears  to  exert  a  beneficial 
influence. 

Section  20.^If Urate  of  Soda. 
Cubic  saltpetre,  or  nitrate  of  soda,  haa  now  become  one 
of  our  staple  manures.  The  fertilising  power  of  common 
ndtpetre  or  nitrate  of  potass  has  been  known  from  the 
earliest  times,  but  ita  high  price  has  hitherto  hindered  its 
uae  as  a  manure,  except  in  the  form  in  which  it  ia  obtained 
as  refuse  from  the  gunpowder  mills.  The  cubic  nitre  is 
brought  from  Peru,  where  there  are  inexhaustible  supplies 
of  it  The  principal  deposits  of  nitrate  of  soda  are  in  the 
plain  of  Tamamgal,  at  a  distance  of  1 8  miles  from  the  coast 
The  beda  are  aometimea  7  or  8  feet  in  thickness,  and 
from  these  it  is  quarried  with  ease.  It  is  not  found  in  a 
perfectly  pure  state,  but  contains  a  mixture  of  several  sub- 
stances, chiefly  common  salt  To  fit  it  for  certain  usee  in 
the  arts,  it  is  subjected  to  a  process  of  purification  by  boiling 
and  evaporation.  But  for  ita  use  as  a  manure  this  is 
sltogether  unnecessary,  and  the  cost  would  be  greatly 
lessened  if  the  nitrate  were  imported  as  quarried.  As 
cubic  nitre  and  guano  contain  very  nearly  the  same  per- 
centage of  nitrogen  (the  element  to  whidi  the  fertilising 
power  of  all  manures  is  mainly  due),  it  may  seem  sur- 
prising that  the  former  should  ever  be  used  in  preference 
to  the  latter.  In  practice,  however,  it  is  found  that 
when  applied  aa  a  top-dressing  in  spring,  the  former 
frequently  yields  a  better  profit  than  the  latter ;  and  hence 
tHe  importance  to  farmers  of  getting  it  at  a  more  reason- 
able price.  Nitrate  of  soda  is  used  as  a  manure  for  grain 
and  forage  crops.  It  is  now  extensively  used  as  a  top- 
dressing  for  wheat  For  this  purpoee  it  is  applied  at  the 
rate  of  84  lb  per  acre,  in  combination  with  2  cwt  of  salt 
The  nitie  and  aalt  are  tiioroughly  mixed,  and  carefully  sown, 
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by  hand,  in  two  or  three  equal  portions,  at  intervals  ol 
several  weeka,  beginning  early  in  March,  and  finishing  by 
the  third  week  in  April  If  nitre  alone  is  used,  it  haa  a 
tendency  to  produce  over-lnxniianoe,  and  to  render  the  crop 
liable  to  lodging  and  mildew.  But  the  sah  is  found  to 
correct  this  over-luxuriance,  and  a  profitable  increase  ol 
grain  is  thus  obtained.  Mr  Pusey'  informs  us  that  an 
application  of  43  lb  of  nitrate  of  soda  and  84  lb  of  salt  per 
acre,  applied  by  him  to  ten  acres  of  barley  that  had  been 
ii\jiued  by  frost,  had  such  an  efiect  upon  the  crop,  that  ha 
had  eeven  bushels  more  grain  per  acre,  and  of  better  quality, 
than  on  part  that  was  left  undressed  for  comparison. 
These  seven  bushels  per  acre  were  attained  by  an  outlay  of 
6a  4d.  only.  Thia  nitre  ia  also  applied  with  advantage  to 
forage  crops.  Mr  Hope,  Fenton  Barns,  East  Lothian,  states 
that  he  finds  the  use  of  it  as  a  top-dressing  to  clover,  at  the 
rate  of  one  cwt  of  nitrate  and  two  of  guano  per  acre,  profit- 
able Ita  beneficial  effects  are  most  apparent  when  it  is 
applied  to  light  and  sterile  soils,  or  to  such  as  have  beeo 
^hausted  by  excessive  cropping. 

Section  21.— Poto«Aw 
Crude  potaah,  or  kainite,  has  of  recent  years  been  largely 
imported  from  Germany,  and  has  been  somewhat  exten- 
sively used  in  combination  with  other  numures  for  potatoes 
and  other  root  crops — ^two  cwt  per  acre  being  a  oommoo 
rate  for  the  potash. 

Section  %2,^Artificial  Manures. 

Besides  those  substances,  the  most  important  of  which  we 
have  now  enumerated,  which  are  available  aa  manure  in 
their  natural  atate,  there  are  various  chemical  product!, 
such  as  salta  of  ammonia,  potash,  and  soda,  copperas^  sul- 
phuric and  muriatic  acid,  £&,  which,  in  combination  with 
lime,  guano,  night-soil,  and  other  substances,  are  employed 
in  the  preparation  of  manures,  with  a  special  view  to  the 
requirements  of  particular  cropa  In  some  cases  these  pre- 
parationa  have  been  eminently  successful,  in  others  but 
doubtfully  sa  Many  failurea  are  probably  due  to  the 
spuriousness  of  the  article  made  use  of ;  as  it  is  known  that 
enormous  quantities  of  worthless  rubbish  have,  of  late 
years,  been  sold  to  fanners,  under  high  sounding  namee^ 
and  at  high  pricea,  as  special  manures.  We  would  recom- 
mend those  who  desire  information  regarding  the  pre- 
paration and  use  of  such  compounds  to  study  the  article  on 
Agricultural  Chemistiy,  by  Mr^wes  of  Kothamstead,  in 
the  Journal  of  the  Royal  Agricultural  Society  of  England 
(vol  viii  p.  226) ;  the  accounts  of  experiments  with  special 
manures  in  the  Traneaatione  of  the  HigHand  and  Agri- 
cultural  Society  of  Scotland ;  and  the  articles  relating  to 
Agricultural  Chemistry  in  Morton**  Cydopcedia,  T^ose 
who  purchase  manures  of  this  kind  ought  to  be  very  care- 
ful to  insist  in  every  instance  upon  the  seller  produdng 
an  analysis  by  some  chemist 'of  established  character,  and 
granting  a  written  warranty  that  the  article  sold  to  them 
is  at  least  equal  to  the  value  indicated  by  the  analysis* 
Were  all  farmers  to  insist  up'^n  this  mode  of  buying  tiieir 
manures,  they  would  at  once  put  an  end  to  that  wholesale 
system  of  fraud  by  which  they  have  been  so  enormously 
(Seated  of  late  years. 

In  applying  tiiese  concentrated  manures,  those  only  of  a 
slowly  operating  character  ahould  be  used  in  autumn  or 
winter,  and  at  tiiat  season  should  invariably  be  mixed  with 
the  so£L  Those  in  which  ammonia  abounds  should  in 
spring  also  ba  mixed  with  the  soil  when  crops  to  which 
they  are  applied  are  sown.  When  used  for  top-dressing 
growing  crops  they  should  be  applied  only  in  wet 
weather. 
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CnAPTER  XL 

ClTLTrVATID    CROPS — OBAiy   CROPS. 


Purqning  the  pUn  snnouiiced  at  the  outset,  we  haTs  now 
to  speak  of  field  crops,  and  shall  begin  with  the  cereal 
grasses,  or  white-corn  crops,  as  they  are  nsuallj  called  hj 
farmers. 

Section  \.-^WJuaL 

It  is  nnnecessarf  to  dwell  upon  the  value  of  th'is  grain  to 
the  fanner  and  to  the  community  It  constitutes  emphati- 
cally our  brexul-com — our  staff  of  life.  While  its  increased 
consumption  is,  on  the  one  hand,  an  indication  of  an 
improved  style  of  living  among  the  general  population,  its 
extended  culture  points,  on  the  other,  to  an  improving 
agriculture,  as  it  is  only  on  soils  naturally  fertile,  or  that 
have  been  made  so  by  good  farming,  that  it  can  be  grown 
with  success.  Wheat  is  sown  both  in  autumn  and  spring, 
from  which  circumstance  attempts  have  been  made  to 
classify  its  varieties  by  ranging  them  under  these  two 
general  heads.  This  distinction  can  only  serve  to  mislead ; 
for  while  it  is  true  that  there  are  varieties  best  adapted  for 
autumn  and  for  spring  sowing  respectively,  it  is  also  true 
thit  a  roigority  of  the  kinds  most  esteemed  in  Britain  admit 
of  being  sown  at  either  season,  and  in  practice  are  actually  so 
treated.  It  is  not  our  intention  to  present  a  list  of  the 
varieties  of  wheat  cultivated  in  this  country.  These  are 
very  numerous  already,  and  are  constantly  being  augmented 
by  the  accidental  discovery  of  new  varieties,  or  by  cross- 
imprognstion  artificially  brought  about  for  this  purpoee. 
The  kinds  at  present  in  greatest  repute  in  Scotland  are  the 
hardier  white  whetite,  among  which  Hunter* t  white  still 
retains  the  first  place.  There  are  many  kinds  which,  in 
favourable  seasons,  produce  a  finer  sample ;  but  its  hardi- 
ness, productiveness,  and  excellent  milling  qualities,  render 
it  a  general  favourite  both  with  farmers  and  millerc  Its 
most  marked  characteristic  is,  that  in  rubbing  out  a  single 
ear,  part  of  the  grains  are  found  to  be  opaque  and  white, 
and  others  flinty  and  reddish  coloured,  as  if  two  kinds  of 
wheat  hsd  been  mixed  together  Selections  from  Hunter's 
wheat  have  been  made  from  time  to  time,  and  have  obtained 
a  measure  of  celebrity  under  various  local  names.  The 
most  esteemed  of  these  is  the  Hopeton  wheat  On  very 
rich  soils  both  these  varieties  have  the  fsult  of  producing 
tno  much  straw,  and  of  being  thereby  liable  to  lodge. 
Hence,  several  new  kinds  with  stiffer  straw,  and  consequent 
lessened  liability  to  this  disaster,  are  nuw  in  request  in 
situations  where  this  evil  is  apprehended  Fenton  wheat, 
possessing  this  quality  in  an  eminent  degree,  and  bemg  at 
the  same  time  very  productive,  and  of  fair  quality,  is  at 
present  extensively  cultivated.  It  has  the  peculiarity  of 
producing  stems  of  unequal  height  from  the  same  root, 
which  gives  a  crop  of  it  sn  unpromising  appearance,  but  has 
perhaps  to  do  with  its  productiveness.  The  red-ttraw  white 
and  Piper'e  thick-eet  have  properties  similar  to  the  FentoiL 
Piper's  had  the  repute  of  being  the  shortest  and  stiffest 
strawed  wheat  in  cultivation,  but  after  a  brief  popularity 
is  now  never  heard  of.  The  red-rhaf  white  is  productive, 
and  yields  grain  of  beautiful  quality,  but  it  requirea 
good  seasons,  as  it  sheds  its  seeds  easily  and  sprouts 
quickly  in  damp  weather.  The  Chiddam^  Trump,  white 
kerU,  and  Talavera,  have  each  their  admirers,  and  are 
all  good  sorts  in  favourable  seasons ;  but,  in  Scotland  at 
least,  their  culture  is  attended  with  greater  risk  than  the 
kinds  previously  named;  they  require  frequent  change  of 
seed  from  a  sunnier  climate,  and  are  only  adapted  for  dry 
and  fertile  soils  with  a  good  exposurei  A  new  sort,  called 
tquare-headj  has  quite  recently  been  introduced,  and  is 
reported  to  be  so  exceedingly  prolific  as  to  yield  from  six  to 
eight  bushels  moro  per  acre  dian  any  wheat  previously  in 
milUvation,     As  red  wheats  usually  sell  at  from  2a  to  4a 


less  per  quarter  than  white  wheats  of  similar  quality,  they 
are  less  grown  than  heretofore.  But  being  more  hardy  and 
less  liable  to  mildew  and  sprouting  than  the  finer  white 
wheata,  a  recurrence  of  unfavourable  seasons  always  leads 
to  an  inereased  cultivatioi^  of  them.  Some  of  these  red 
wheats  are,  however,  so  productive  that  they  are  preferred 
in  the  best  cultivated  districts  of  England.  Spaldin^e 
prolijle  holds  a  first  place  among  these,  being  truly  probfic, 
and  producing  grain  of  good  quality.  In  SodUand  it 
shows  a  tendency  to  produce  a  rough  quality  at  grain. 
The  JTorthumberland  red  and  the  golden  creeping  are  there 
in  estimation ;  the  former  being  well  adapted  for  apring 
sowing,  snd  the  latter  for  poor  soils  and  expoeed  situatiouL 
Several  new  varieties  of  wheat  have  recently  been  intro- 
duced by  Mr  Patrick  Sheriff  of  Haddington,  formerly  of 
Mungoswells.  One  is  a  large-grained  red  wheat,  another 
somewhat  resembles  Hunter's  in  colour,  and  the  third  has 
grain  of  a  pearly  whiteness.  They  have  all  the  peculiarity 
of  being  bearded.  They  are  aU  true  autumn  wheats ;  but 
they  seem  also  well  adapted  for  spring  sowing,  as  they  ripen 
early.  A  red  bearded  variety,  usually  called  April  wheat, 
from  its  prospering  most  when  sown  in  that  month,  and 
which  indeed  is  a  true  summer  wheat,  is  sometimes  grown 
with  advantage  after  turnips,  when  the  season  is  too 
advanced  for  other  sorts.  But  except  upon  poorish  day 
soils,  it  seems  only  doubtfully  entitled  to  a  preference  over 
barley  in  such  circumstances.  The  list  now  given  could 
easily  be  extended ;  but  it  comprises  the  best  varietiea  at 
present  in  use,  and  such  as  are  suited  to  the  most  diversified 
soils,  seasons,  and  situations  in  which  wheat  can  be  grown 
in  this  country.  In  regard  to  all  of  them  it  ia  reckoned 
advantageous  to  have  recourse  to  frequent  change  of  aeed, 
and  in  doing  this  to  give  the  preference  to  that  which 
comes  from  a  soil  and  climate  better  and  earlier  than  those 
of  the  locality  in  which  it  is  to  be  sown.  Every  farmer 
will  find  it  worth  his  while  to  be  at  pains  to  find  out  from 
whence  he  can  obtam  a  change  of  seed  that  takes  well  with 
his  own  farm,  and  having  done  so,  to  hold  to  that,  and 
even  to  induce  his  correspondent  to  grow  such  sorts  as  he 
prefers,  although  he  should  have  to  pay  him  an  extra  price 
for  doing  so.  An  experienced  f srmer  once  remarked  to  the 
writer,  that  by  changing  his  seed  he  got  it  for  nothing ; 
that  is,  his  crop  was  more  abundant  by  at  least  the  quantity 
sown,  from  the  single  circumstance  of  a  suitable  chsnge  of 
seed.  It  is  proper,  however,  to  state,  that  thia  practice  of 
changing  the  seed  is  founded  more  upon  mere  opinion  than 
upon  well-ascertained  facts,  and  that  in  those  instahces 
where  it  has  been  foUowed  by  beneficial  results  nothing  is 
known  of  the  causes  to  which  such  success  is  due.  It  is 
much  to  be  desired  that  our  agricultural  societies  should 
address  themselves  to  the  thorough  investigation  of  a 
question  of  such  vital  importance^  In  fixing  upon  the  kind 
of  wheat  which  he  is  to  sow,  the  farmer  will  do  well  to  look 
rather  to  productiveness  than  to  fine  quality.  For  however 
it  may  gratify  his  ambition  to  show  the  heaviest  and 
prettiest  sample  in  the  market,  and  to  obtain  the  highest 
price  of  the  day,  no  excellence  of  quality  can  compensate 
for  a  deficiency  of  even  a  few  bushels  per  acre  in  the  yield. 
It  is  of  importance,  too,  to  have  seed-corn  free  from  the 
seeds  of  weeds  and  from  other  grains,  and  to  see  that  it  be 
true  of  its  kind.  Farmers  who  are  systematically  careful 
in  these  respects  frequently  obtain  an  extra  price  for  their 
produce,  by  selling  it  for  seed-corn  to  others ;  and  even 
millers  give  a  preference  to  such  clean  samples. 

But  Uiere  are  seeds  which  no  amount  of  care  or  aconracy 
in  dressing  can  remove  from  seed-corn — via.,  those  of 
certain  parasitical  fungi,  which  must  be  got  rid  of  by  a 
different  process.  The  havoo  caused  to  wheat  crops  by 
bunt,  blackball,  or  pepper-brand  {Uredo  coi-Mt  or  TilUtia 
cariet\  before  the  discovery  of  the  mode  of  preventing  it 
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bf  tltmying  the  aeed-eom  in  aome  acrid  or  oaustie  bath,  was 
often  rainoiuw  The  plan  at  fiirt  moat  uaiiallj  adopted  was 
to  immene  the  seed-wheat  in  stale  chamber'liey  and 
sfterwaids  to  diy  it  by  miztnn  with  quick-lime.  This 
pioUe,  as  it  is  called,  is  usually  efficaeioiis ;  bat  tlie  lime 
vexes  the  eyes  and  excoriates  the  hands  and  face  of  the 
sower,  or  dogs  the  hopper  of  the  sowing-machine,  and  has 
therefore  been  sapeiseded  by  other  substancea  Blue 
vitriol  (solphate  of  copper)  is  ss  good  as  anything  for  this 
pupose,  and  is  used  in  the  following  mannecL  A  sdntion 
is  piepaied  by  diasolring  powdered  sulphate  of  copper  in 
water,  at  the  rate  of  two  onnoes  to  a  pint  for  eaeh  bushel 
of  wheat  The  grain  is  emptied  upon  a  floor;  a  little  of  it 
is  shovelled  to  one  side  ^  one  person,  idiile  another 
sprinkles  tlie  solution  orer  it»  and  t£is  process  is  continued 
ontil  the  whole  quantity  is  gone  over.  The  hei^  is  then 
turned  repeatedly  by  two  persons  working  with  shoTels 
opposite  to  each  other.  After  lying  for  a  few  minutes,  the 
giain  abeorbe  the  moisture,  and  is  ready  for  sowing  either 
by  hand  or  machine. 

The  season  for  wheat-sowing  extends  from  September  to 
April,  but  ordinarily  that  succeeds  best  which  is  committed 
to  the  ground  duriiig  October  and  November.  When 
nmmer-faUowB  exist  the  first  sowings  ore  usually  made 
OQthem.  It  is  dosinble  that  the  la^  neither  be  wet  nor 
Tsry  diy  when  this  takes  place,  so  that  the  predse  time  of 
lowmg  is  determined  by  the  weather;  but  it  is  well  to 
proceed  as  soon  after  1st  October,  as  the  land  is  moist 
snough  to  insxiie  a  regular  germination  of  the  seed. 

Over  a  large  portion  H  England  wheat  is  the  crop 
osoally  sown  after  clover  or  one  year's  ''seedsi*  In  such 
enes  the  hud  is  ploughed  in  the  end  of  September,  imme- 
distely  harrowed,  and  wheat  sown  upon  it  by  a  drilling 
machine.  On  loose  soils  the  knd-presser  is  frequently  used 
to  eoDsolidate  the  soQ  and  to  form  a  channel  for  the  seed, 
which  in  such  cases  comes  up  in  rows,  although  sown  broad- 
cset  It  is  mora  usual,  however,  fint  to  level  the  pressed 
furows  by  harrowing,  and  then  to  use  the  drill,  by  means 
of  which  various  portable  manures  are  frequently  deposited 
•long  with  the  seed-corn.  The  sowing  of  wheat  after  clover 
or"  seeds,"  sa  now  described,  is  rarely  practised  in  Scotland, 
where  it  so  invariably  fails  as  to  show  that  it  la  unsuited  to 
oar  northern  climate.  It  is  here  not  unusual,  however,  to 
plough  up  such  land  in  July  or  August,  and  to  prepare  it 
for  wheat-eowing  by  what  is  called  roff-feUhwrng,  After 
the'  fint  ploughing  the  land  is  hairowed  lengthwise,  so  as 
to  break  and  level  the  surface  of  the  furrows  and  close  the 
intentioes  without  tearing  up  or  exposing  any  green  sward. 
It  is  then  sUowed  to  He  for  ten  or  fourteen  days  to  allow 
the  herbage  to  die,  which  it  soon  does  at  this  season  when 
light  is  thus  excluded  from  it.  A  cross  ploughing  is  next 
given,  followed  by  repeated  grubbings,  haziowing,  and 
railings,  after  which  it  is  treated  in  all  reapects  as  a  summon 
fsUow. 

The  fallow  and  clover  loss  being  disposed  of,  the  land 
from  which  potatoes,  beans,  pease,  or  vetches  have  been 
cleared  off  wfll  next  demand  attention.  When  those  crops 
have  been  carefully  horse  and  hand  hoed,  all  that  is 
required  is  to  dear  off  the  haulm  to  plough  and  sow.  If 
the  land  is  not  dean,  recouru  must  be  hod  to  a  short 
following  process  hef oro  sowing  wheat*  For  this  purpoee 
the  surface  is  loosened  by  the  broadsharo  and  grubber,  the 
weeds  harrowed  out  and  raked  off,  after  which  the  land  is 
ploughed  and  sown.  On  soils  well  adapted  for  the  growth 
of  beans  and  wheat,  viz.,  thoee  in  which  day  predominates. 


sny  lengthened  process  of  autumn  cultivation  is  neceesarily 
attended  with  great  hazard  of  being  interrupted  by  rain,  to 
the  loss  ol  seed-time  altogether.  Every  pains  should  there- 
fore be  taken  to  have  the  land  so  deuied  bef  orehaiMl  that 
these  uussftsonable  efforts  maybe  dispensed  with;  and  to  have 


the  sowing  and  harrowing  to  follow  so  dosdy  upon  the 
ploughing  as  to  diminish  to  the  utmost  the  risk  of  hindrance 
from  wet  weather.  As  the  crppa  of  mougoldsy  carrots,  or 
turnips  airive  at  maturity,  and  are  eitbar  lamoved  to  the 
store-heap  or  consumed  by  sheep  where  they  grow,  succes- 
sive sowings  of  vdieat  can  be  made  as  the  ploughing  is 
accomplished  and  as  the  weather  permita.  It  is  to  be 
noted,  however,  that  it  is  only  on  soils  naturally  dry,  or 
made  so  by  thorough  draining,  and  which  an  also  dsao 
and  in  a  high  state  of  fertali^,  that  wheat^owing  can  be 
continued  with  advantage  during  the  montha  of  December 
and  January.  If  the  whole  of  these  conditions  do  not 
obtain,  it  is  wiser  to  refrain  until  February  or  Marsh. 
VThan  these  late  winter  sowings  aro  made,  it  ia  of  e^maal 
importance  to  sow  dose  up  to  the  ploughs  daily,  as  a  very 
slight  fall  oir  rain  will,  at  this  season,  unfit  the  land  for 
bearing  the  harrowa.  This  sowing  arid  harrowing,  in  de- 
tail, is  the  mora  easily  managed,  Uiat  in  the  drcumstanees 
croao-harrowing  is  neiUier  necessary  nor  expedienl  Under 
the  most  favourable  conditions  as  to  weather  and  drainage^ 
soils  with  even  a  slight  admixture  of  day  in  their  composi- 
tion will  at  this  season  plough  up  somewhat  clammy,  so 
that  cross-harrowing  pulls  the  furrows  too  much  about,  and 
expoees  the  seed,  instead  of  covering  it  more  perfectly. 
Two  double  turns  of  the  harrows  UngdUnm  ia  as  much  ss 
should  be  attempted  at  this  season. 

The  sowing  of  tpritiff^hetU  is  oidy  expedient  on  dry  and 
fertile  soils  with  a  good  exposure.  Unlees  the  whole  con- 
ditions are  favourable,  there  is  much  risk  of  spriuMOwn 
wheat  being  too  late  to  be  properly  ripened  or  weD  har- 
vested. On  the  dry  and  fertile  soils  in  the  valley  of  the 
Tweed,  where  the  entire  fallow-break  ia  sown  with  turnips, 
and  whero  consequentiy  it  ia  difficult  to  get  a  large  breadth 
deared  in  time  for  sowing  wheat  in  autumn,  it  is  the 
practice  to  sow  it  lorgdy  in  February  and  March,  and 
f  requentiy  with  good  success.  Many  judidous  f armera  are^ 
however,  of  opinion,  that,  taking  the  average  of  a  twenty 
years'  loose,  barley  is  a  more  remunerative  crop  than 
springeown  wheat,  even  under  drqamstancea  most  favour* 
abb  to  the  latter.  "When  it  ia  resolved  to  try  it,  a  very  full 
allowance  of  seed  should  be  given — ^not  less  than  three 
bushels  per  acn,  and  34  will  often  be  better.  If  the 
plante  have  room  thqr  wiU  tiller;  and  thus  the  ripening  of 
the  crop  is  retarded,  the  risk  of  mildew  increased,  and  the 
quality  of  the  grain  deteriorated.  As  much  seed  should 
therefore  be  sown  as  will  yidd  plante  enough  to  occupy  the 
ground  fully  from  the  first,  and  thus  remove  the  tendency 
to  tillering.  By  such  full  seeding  a  fortnight  is  frequentiy 
gained  in  the  ripening  d  the  crop,  and  this  frequentiy 
makea  aU  the  difference  between  a  remunerative  crop  and 
a  losing  one. 

Mudi  controversy  has  taken  place  about  the  quantitiea 
of  seed-wheat  which  should  be  used  per  acre.  The  advo- 
catea  of  thin  seeding  have  been  so  unguarded  and  extra- 
vagant in  their  encomiums  of  their  favourite  method, — 
some  of  them  inusting  that  anything  mon  than  a  few 
quarta  per  ocra  does  but  waste  seed  and  lessen  the  produce, 
— ^that  many  persons  have  been  induced  to  depart  from 
their  usual  practice  to  their  serious  cost.  It  is  true  that 
with  land  m  a  high  stete  of  fertility,  and  kept  scrupuloudy 
dean  by  frequent  hodngs,  a  f uU  crop  of  wheat  may  be 
obtained  from  half  a  bushd  of  seed  per  acn,  provided  that 
it  ia  aown  in  September,  and  deposited  rognlarly  over  the 
surface.  But  what  beyond  a  trifling  saving  of  seed  ia 
gained  by  this  practical  And  at  what  cost  and  hazard  is 
even  this  secured  t  It  it  a  mere  fallacy  to  tdl  ua,  as  the 
advocatee  of  excessivdy  thin  seeding  so  often  do,  that  they 
obtain  an  increase  of  so  numy  hundred-f dd,  whereas  thid: 
seeders  cannot  exceed  from  twdve  to  twen^  fold,  when 
after  all  the  groes  produce  of  the  latter  may  exceed  that  of 
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tlM  former  by  more  tban  the  ^antity  of  seed  aayed,  with 
lese  expense  in  culture,  less  riak  from  accidents  and  diaeaae, 
an  earlier  lianrest,  and  a  better  qnali^  of  grain.  Such  a 
crowding  of  the  ground  with  plants  as  prevents  the  proper 
development  of  the  ear  is  of  course  to  be  avoided ;  but  the 
most  experienced  growers  of  wheat  are  convinced  of  the 
benefit  of  ha^g  the  ground  fully  occupied  at  the  time 
when  active  spring  growth  begins.  This  is  secured  1^ 
using  two  bushels  per  acre  for  the  sowing  made  early  in 
October,  and  by  increasing  this  quantity  at  the  rate  of 
hall  a  peck  per  week  untQ  three  bushels  is  reached,  which 
may  be  held  as  the  maximum.  Less  than  this  should  not 
be  used  from  the  middle  of  November  to  the  end  of  the 
season.  These  are  the  quantities  to  be  used  in  broad-cast 
sowing ;  when  drilling  or  dibbling  is  resorted  to,  two-fifths 
less  seed  will  suffice.  In  Scotland,  at  least,  often  repeated 
trials  have  shown  that  larger  crops  are  obtained  by  broad- 
casting than  by  drilling.  The  latter  mode  is,  however,  to 
be  preferred  wherever  Sie  land  is  infested  by  annual  weeds, 
which  can  then  be  got  rid  of  by  hoeing.  When  clover  and 
grass-seeds  are  sown  with  the  grain  crop,  it  is  believed  also 
that  they  thrive  better  from  the  grain  being  sown  in  rows, 
probably  because  in  this  case  light  and  air  are  loss  excluded 
from  them.  It  is  believed  ako  that  in  highly-manured 
soils  of  a  loose  texture,  grain  deposited  somewhat  deeply  in 
rows  is  less  liable  to  lodge  than  when  sown  broad-cast  and 
shallower.  "When  drilling  and  hoeing  are  resorted  to,  the 
latter  is  effected  most  deeply  and  effectively  by  using 
Qarrefs  horse-hoe.  The  mere  stirring  of  the  soil  is  con- 
sidered by  many  farmers  to  be  so  beneficial  to  the  wheat 
crop  that  they  use  the  horse-hoe  irrespective  of  the  presence 
of  weeda  Otheis  are  of  opinion  that,  apart  from  the 
destruction  of  weeds,  hoeing 'is  iigurious  to  grain  crops, 
alleging  that  the  cutting  of  tibeir  surface  roots  weakens  the 
stems  and  increases  their  liability  to  fall  over.  Carefully 
conducted  experiments  are  required  to  settle  this  point. 
We  have  no  personal  experience  bearing  upon  it  beyond 
this,  that  we  have  repeatedly  seen  a  vdieot  crop  much 
benefited  by  mere  harro^iHng  in  spring.  It  is  always  use- 
ful to  roll  whoat,  and  indeed  all  cereal  crops,  in  order  to 
facilitate  the  reaping  process,  although  no  other  benefit 
should  result  from  it  When  the  plants  have  been  loosened 
by  severe  frosts,  or  are  suffering  from  the  attacks  of  the 
wire-worm,  the  use  of  Crosskill's  roller  is  usually  of  great 
benefit  to  the  crop. 

A  plan  of  growing  wheat  3rear  after  year  on  the  same 
field  without  the  use  of  manure  was  practised  for  a  number 
of  years  by  the  late  Rev.  Mr  Smith  <d  Lois  Weedon,  North- 
amptonshire, and  detailed  by  him  in  the  pages  of  the 
Royai  AgrieuUural  Soeietjft  Journal,  and  in  a  pamiflilet 
which  has  passed  through  many  editions  and  had  a  very 
extensive  circulation.  His  plan  is  to  a  certain  extent  a 
revival  of  that  of  Jethro  Tull,  but  with  this  important 
difference,  that  whereas  Tull  occupied  his  ground  with 
alternate  double  rows  of  wheat  a  foot  apart,  and  vacant 
spaces,  five  feet  wide,  which  were  carefully  cultivated  by 
ploughings  and  horse-hoeings  repeated  at  intervals  from  the 
springing  of  the  wheat  until  midsummer,  Mr  Smith  intro- 
duced two  important  elements  in  addition,  via.,  thorough 
draim'ng,  and  trenching  the  vacant  spaces  in  autumn,  so  as 
to  bring  portions  of  subsoil  to  the  surface.  A  field  treated 
on  this  system  consists  of  alternate  strips  of  wheat  and 
bare  fallow,  which  are  made  to  exchange  places  year  by 
year,  so  that  each  successive  crop  occupies  a  different  site 
from  its  immediate  predecessor.  It  has  also  the  benefit  of 
the  fresh  sofl  brought  up  by  the  previous  autumn's  double- 
digging,  which  ii  subsequently  mellowed  and  pulverised  by 
lengthened  exposure  to  the  atmosphere,  and  by  frequent 
■tiirings.  The  produce  obtained  by  Mr  Smith  from  his 
acre  thus  treated  was  very  nearly  S4  bushela  each  year  for 


the  first  five  years ;  but  as  his  crups  steadily  improved,  bis 
average  at  the  end  of  fourteen  years  was  fully  36  bushck 
Writing  in  July  1861,  he  ssid,  ''The  growing  crop  for 
1861,  notwithstanding  the  frost,  looks  strong  and  well, 
with  scarcely  a  gap.  Thus  year  after  year  gives  growing 
confidence  in  ^e  scheme.*'  On  steam-power  being  intro- 
duced, Mr  Smith  became  convinced  of  the  practicabiltty  ttf 
canying  out  his  system  with  advantage  on  an  entire  tm. 
At  first  he  restricted  himself  to  the  employment  of  msnnsl 
labour,  but  he  subsequently  invented  a  set  of  implemeots 
for  sowing,  covering  in,  rolling,  and  hoeing  his  crops  by 
horse  labour.  We  give  in  his  own  words  his  directions 
for  canying  out  this  system,  what  he  believed  to  be  the 
advantages  of  it,  and  the  cost  of  thus  cultivating  an  acre  }— 

**  I  rappoM,  at  the  ontqet,  tht  laod  intmdad  for  wKeet  to  bt 
wheat  land ;  kaTing  b«sidM  a  fiUr  d«pth  of  staple^  and  a  snbaofl,  m 
will  iianendly,  though  not  nnivenally  be  the  eaaa,  of  the  bum 
chemical  eompoaition  with  thb  anrface.  I  anppoee  it  drv,  or  drained 
three  feet  deep  ai  Uad;  well  cleaned  of  weeda ;  the  lands  cast ;  al^d 
the  whola  tolerablT  level 

"  1.  First  of  aU,  then,  plough  the  whole  land,  whoi  dry,  ene 
inch  deeper  than  the  used  stapuu  If  it  ton  vp  cloddy,  briog  the 
doda  down  with  the  roller  or  the  eroaher.  Let  thia  be  dona,  if 
poeaiUe,  in  Angut.  Harrow  deep^  ao  aa  to  get  fire  or  six  inchci 
of  loooe  mould  to  admit  the  preeaer.  Before  eowing  wait  for  laia. 
After  the  rain  wait  for  a  fine  day  or  two  to  dry  the  aorfaea.  With 
thia  early  commencement  a  week  or  two  ia  of  no  mataiial  import* 
ance  compared  with  that  of  ploughing  dry  and  sowing  wet 

"  Aa  early  aa  poesible,  howerer,  in  September,  ^t  in  your  eeed 
with  the  preaaer-drill,  or  with  some  implement  which  fonna  a  firm- 
bedded  cDMOuA  in  which  to  depoait  the  aeed,  grain  by  mla,  a  fnr 
inches  •>purt    Cover  over  with  the  cmaher  or  rou^  rauar. 

"  2.  When  the  lines  of  wheat  appear  abore  ^^round,  guard  agaiml 
the  rook,  the  lark,  and  the  slug— a  trite  suggestion,  but  ever  needAi], 
especially  hereu  And  now,  and  at  spring  and  all  throng^  nmmer, 
watch  for  the  weeds^  and  wage  eonatant  warfare  acainat  wan.  The 
battie  may  last  for  a  year  or  two^  or  in  some  foulcaaea  aven  men; 
but,  in  the  and,  the  masteiy,  and  its  fruits^  without  fail,  will  be 
yours. 

"  8.  The  plant  being  now  distinctly  visiUe,  dig  the  interrsbtwo 
spiti  deopk  increasing  the  depth,  year  after  year,  till  they  oome  to 
twenty  or  twonty-four  inches.  Bring  up  at  first  only  four,  or  ir% 
or  six  inches,  aooording  to  the  nature  of  the  subaoi],  whether  tena- 
cious^ or  loamy,  or  li^t  To  bring  up  more  at  the  outset  would 
be  a  vKuUful  and  injurunu  cacpmm, 

"  The  <uggin(r  ia  done  thus :— Before  nrocecding  with  the  work,  s 
few  cuts  are  mada  within  three  inchea  of  the  wheat,  the  back  of  the 
spada  being  towards  the  rows.  A  lew  double  aftti,  fint  of  aD,  at 
the  requirod  depth,  are  then  thrown  out  on  the  headland,  and  th«e 
left  for  the  preeent  After  thii^  aa  the  digging  proceed^  the  staple 
is  cast  to  tne  bottom,  and  the  anbaoil  thrown  gently  on  the  top. 
Thia  process  ia  earned  on  throughout  the  whole  interral ;  at  the  end 
of  which  interral,  just  so  much  apaos  ia  left  vacant  aa  waaoocupM 
by  the  soil  thrown  out  at  the  begmning  of  it  In  eommcndng  the 
second  interval  at  that  finished  end,  the  evjth  is  thrown  out  aa  at  first, 
not  on  the  headland,  however,  but  into  the  vacant  apaoa  of  the  finA 
intanraL    And  ao  on  all  over  the  aoeu 

"  4.  Late  in  winter,  and  early  in  sprinj^  watch  your  opportnaitf, 
in  dry  weather,  before  the  roots  of  the  plant  sre  laid  bar^  to  pvw 
them  with  the  crusher. 

"  0L  In  the  spring  and  eariy  summer  stir  the  spaesa  betwes  the 
rows  aa  often  aa  the  anrfsce  becomea  crusted  ever;  and  move  te 
settled  intervsls  four  or  Ave  inches  deep  with  the  oomnum  acsrifle, 
set  first  of  all  about  twenty-eight  inchea  wide,  redudug  the  width 
till  it  come  by  degrees  to  twenty-four  and  eighteen  inches.  Oontiaae 
the  process,  jf  possible,  at  the  last-named  width,  up  to  the  llms  of 
flowering  in  June. 

**  These  operationa  are  indispenaaUe  to  full  suoocos^  and  happQy 
can  be  earned  on  at  little  coet ;  for,  whQe  the  intervsla  of  each  ao* 
can  be  scarified  in  fifty  minutea,  the  horae-hoe  imi.^ement,  covsriag 
two  lands  at  onoe,  can  stir  between  the  ruws  in  twoaty-fivau 

'*6.  Immediately  the  crop  ia  carried,  dean  the  intsrraK  **^ 
move  them  with  the  scarifier  in  order  to  aow^  without  delay,  titi 
shed  graina  When  thoea  vegetate  and  oome  im  into  plant,  move 
the  interrals  sgain  ftre  or  aiz  inchea  deep^  and  so  dsatroy  thssk 
After  that,  levd  with  the  harrow  implement,  and  the  land  la  rmdy 
for  the  drilL 

<*  If  anything  ocotfr  to  prevent  the  sowing  eady  In  SeplBMKi 
end  to  drive  you  to  the  end  of  Ootober,  set  the  dnll  for  a  thicktf 


crop^  But,  (f  poeaible,  sow  early— for  thia  reaeon.  TOlend  wheel 
haa  a  bad  name.  But  that  has  reference  only  to  wheat  whkh  h« 
tillend  late  ia  the  spring.  And  certainly,  in  that  eaa^  then  k 
the  fnr  of  danger  to  the  oropk  and  daagar  to  the  siapia    r« 
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ERproria;  DO  niMew  to  faU  on  It,  trtn  then  the  pkst  lipraa 
ancTtnlj ;  the  eady  stomt  boisg  read^  for  the  tiokle,  whilo  the 
hfee-growB  ihooti  have  ooaroelj  lost  their  Tordoro.  Bat  if  mildew 
eone  when  the  otem  is  iolt»  and  snoouleii^  and  porooii  instead  of 
Uinft  ae  it  ihoold  be  at  that  time,  glased  and  oaee-hardened  og»iii«t 
iti  attacks,  the  enemy  entera  in  and  eheokt  the  dreolating  lap ; 
and  tiie  end  i%  blackened  straw,  Hght  eari^  and  shriTalled  gram. 
Thenfoi%  sow  earlj.  Let  the  plant  tiller  before  winter.  Oire 
orery  stem  an  ei|aal  start  at  spring;  and  then,  with  a  strict 
alkeraoe  to  rule,  there  need  be  no  alarm  as  to  tha  remit,  sal^eot 
only  to  thoee  Tisitations  from  which  no  wheat,  on  any  srstem,  in 
tke  mme  doaeription  of  soil,  and  nnder  tho  came  ellmata,  is 
eeeara.'*— (See  pamphlet  Word  <»  Amuoh,  pi  86.) 

"The  adrantages  of  the  system  of  eom-gro^Hng  which  I  hare 
dsKiibed  are  principally  theee :— Firsts  while  one  crop  of  wheat  is 
growing  the  nnaown  intorrals  of  t'le  acre  are  being  ullowed  and 
prtpared  for  another.  This  the  fiinner  well  knows  to  be  of  inflnite 
moment,  meeting  ss  it  does,  one  of  the  greatest  dilBonldes  he  has 
to  contend  with.  Keztk  npon  this  half-portion  of  the  acre,  tilled 
u  I  describe,  there  is  a  yield  c<iaal  to  aTerage  cropa  on  a  whole 
ten.  Then,  for  half  the  portion  of  an  acre,  there  is,  of  course, 
ooly  half  the  labour  and  half  the  expense  of  an  entire  acre  required 
for  cnldTation.  And,  lastly,  the  hand-laboor  required  finds  constant 
employment  for  the  poor.  *'-~  (/&«(.,  p^  17.) 

**Ahor  harrowini^  and  cleaning  and  IcTelling  the  whole,  I 
marked  out  tho  channels  for  the  aeod  with  my  prttatr  impUnuiU, 
vhieh  is  drawn  with  one  hone,  and  preeaee  two  lands  at  once.  My 
erkeme  <^  imjdementa,  to  be  complete,  embraced  a  drill,  which  was 
to  set  immedmtaly  behind  the  prBiaer-wheela,  and  to  drop  seed  by 
•red  into  the  hard  channels.  The  siiindle  of  the  preeeer  was  to 
turn  the  drill-wheels,  and  the  boxes  were  to  be  made  remoyable. 
IWuff  unable  to  accomplish  thii  in  time  for  thie  year's  sowing,  I 
had  Ue  eeed,  aa  heretofore,  dropped  by  handa^  and  ooTored  over  by 
rollers 

"Theee  roIlfTt  form  the  roller  impltvunt  in  the  same  frame,  and 
m  managed  thus :  the  thrce.wheeied  proesers  ere  remoTcd  ftttm 
their  eeekets,  and  in  their  place  two  rough  rollers,  formed  of  lereral 
wheels  on  the  self-cleaning  principle,  are  introdnoed,  and  coyer 
orer  two  lands  at  once. 

"The  portion  of  the  field  thus  leeded  will  lie  in  this  firm  but 
roarh  state  till  spring  time.  Then,  when  the  rollers  hare  been 
•Ptuicd  again  to  keep  the  roots  of  the  plant  well  in  their  plaoe, 
Uey  too  wiU  be  romored  from  the  frame,  and  light  wheels  and 
boes  will  be  attached,  forming  the  hnrm-hot  impUm»iU,  for  hoeing 
sad  stirring  between  the  wheat 

"There  is  yet  one  other  use  for  the  imnlrroent  frame.  The 
iaterrals  of  the  wheat  baring  been  trenched  in  autumn,  and  well 
•ad  frequently  stirred  br  the  common  ecarifier  at  spring  ars  shut 
out  by  the  wide-spreading  wheat-plant  in  June  from  all  ftirther 
prooeeeea  tiU  the  erop  is  cut  and  carried.  They  are  then  to  be 
mored  and  IcTelled  br  the  common  one-hone  scarifier  for  seed- 
Uma  Ai\er  this  will  follow  the  harrow.  The  hoes  will  bs 
remored  from  tho  frame,  and  two  small  hairows  will  bs  attached, 
to  eorer  two  lands  at  once  ;  and  with  thie  implement  the  horse  will 
walk  on  the  stubble-land,  between  what  before  wen  the  'interrali ; 
end  the  crde  of  operations  is  now  complete. 

"In  aU  these  operations  (excepting  in  that  of  eearifying)  the 
■ovn  land%  and  lands  about  to  bs  made  ready  for  sowing  an 
SBtottchcd  by  the  foot  of  man  or  horee. 

"The  time  occupied  in  scarifying  the  land  ia  about  an  hour  the 
sen  ;  in  hearily  preesinc  the  channels  for  the  eeed,  half  an  hour  ; 
in  the  other  operations  about  20  or  25  minutes."— (Pp  25,  26.) 

"  The  preaser-drill,  emkui  of  in  p.  25,  ie  completed,  and  I  now 
iow  the  four  aerca  in  90  minutes^  timed  by  watch ;  beinff  at  the 
rste  of  18  or  20  acree  a  day  in  a  day  of  8  noun,  with  a  norss  of 
arenge  power  and  sjieed. 

"it  has  been  thought  adTisable  to  keep  the  drill  in  its  own 
rrsme,~deroting  another  frame  to  the  roller- wheels  or  crusher,  the 
host,  the  srarificra,  and  hanuws,  all  of  which  an  made  nmorablc, 
sad  which,  with  the  exre^tion  ol  the  spade,  the  hand-hoe,  and  the 
common  ecarifier  for  stimng  the  intcrrals,  perform  the  whole  cycle 
of  opcratione  for  eultirsting  the  land  for  whrst"— (Pp.  83,  34.) 

"  I  hare  only  to  ahow  now,  by  my  freeh  bolanee-ahset,  how  with 
suiuble  implementi^  on  wbeat-und,  the  whole  scheme  I  propoee  is 
raoaomi'''?.?,  aa  well  as  easy  and  expeditious. 

"On«  aouHle  digging  in  autumn  .        .        .     £1  10 

Three  stirrings  witn  scarifier  at  spring  (6d.)  .       0    8 

One  ditto  with  acarifior  and  harrow  iroidemont, 

befora  aowing 0    1 

Two  reeks  of  seed  (5a  the  bushel)       ..,02 

Presnng  and  drilling 0    1 

Sough  rolling 0    0 

Foot  hoaings  betweoa  wheat  with  horse-shoa  Im- 

plemontlOd^ 0    2    0 

Bixd.k«e|dng 0    2    0 


Brooght  forward  £2    10 

An  the  operations  from  reaping  to  marketing      .       1*2 
Bates^  taxes,  and  interest 0  10    0 


Total  amoont  of  outlay 


£8  14    0 


"Tho  prodnos^  niDpooing  it  equal  to  that  of  fenner  years,  in 
round  numbers,  would  be  :—  ,*    * 

•<  Four  quartan  and  two  buahels  of  wheat  (at  40a.) .     £8  10    0 
OiMtoaaadl2ewt  of«tnw(at£2theton)      .       8    4    0 


Deduct  outlay 


£11  14 
8  14 


Oarried  forward 


£2    2    0 


Total  amount  of  profit  .£8  0  0" 
-(iW4,  ^  80.) 

Pariicnlar  attention  wm  diroeted  to  this  lyttom  of  whool 
cultaio  by  a  lecture  on  Toll's  hnebendry,  deliTered  Ij 
Professor  Wey,  at  a  council  meeting  of  tiie  Rojal  Agn- 
cnltural  Sodetj  of  England,  and  by  the  animateid  discna- 
sion  which  followed;  when  seTeraJ  gentlemen  who  had 
Tisxtod  Mr  Smith's  farm  bore  testimony  to  the  continued 
excellence  of  his  crops,  and  intimated  that  they  and  others 
had  begun  to  test  the  system  upon  their  own  farms.  If 
such  a  practice  can  indeed  be  pursced  on  tne  generali^ 
of  day-coils,  then  thd  pussling  problem  of  how  to  cnltiTato 
them  with  a  profit  is  solved  at  once.  It  is  not  to  be 
thought  that  practical  farmers  would  regard  otherwise 
than  with  incredulity  a  system  which  so  flatly  contradicts 
all  existing  theory  and  practice.-  The  facto  submitted  to 
them  by  Mr  Smith  being  beyond  challenge,  thoy  would 
naturally  imagine  there  must  be  some  peculiarity  in  the 
soil  at  Lois  Woedon  which  enabled  it  to  sustain  such  heavy 
and  continued  demands  on  ito  fertility;  and  that  the  issue, 
there  and  elsewhere,  must  eventually  be  utter  storility. 
For  our  own  part,  believing  that  we  have  exceeding  much 
to  loam  in  every  department  of  agriculture,  we  cannot 
thus  summarily  disposo  of  these  facts.  We  simply  accept 
them  as  true,  and  leave  the  exposition  of  them  to  exptrieneef 
whose  verdict  we  await  with  much  interest 

But  Mr  Smith  is  not  the  only  person  who  has  furnished 
us  with  information  regarding  the  continuous  growth  of 
wheat  for  a  series  of  years  on  the  same  soil  Mr  Lawes, 
at  Rothamstead,  in  Herts,  so  well  known  by  his  interesting 
papers  on  agricultuial  chemistry  in  the  JHoyal  Agriemliurai 
Socxet^B  Journal,  has  furnished  some  facto  in  connection 
with  the  culture  of  wheat  on  clay  soils  to  which  farmers 
were  little  prepared  to  give  credence.  Mr  Caird,  who 
visited  Rothamstead  early  in  1851,  thus  refers  to  the  sub- 
ject in  his  valuable  work:— 

"  On  a  soil  of  heary  loam,  on  which  sheep  cannot  be  fed  on  tur- 
nipa,  4,  5,  and  6  feet  abore  the  chalk,  and  thonfon  uninfluenced 
by  it,  except  in  eo  far  as  it  is  thenby  naturally  drained,  Un  crops 
of  wheat  hare  been  token  in  succession,  one  portion  always  without 
any  manun  whaterer,  and  the  rest  with  a  varietr  of  manure,  tho 
eifects  of  which  hare  been  canfriUy  obeerred.  ^e  eeed  ia  of  tho 
rod  cluster  rariety,  drilled  uniformly  in  rows  at  8  inchoa  apart, 
and  two  bushels  to  the  acre^  hand-hoed  twice  in  sprino;  and  kern 
perfectlr  free  from  weede.  When  the  crop  is  remoredtUe  land  is 
seariflsa  with  Bentall's  skimmer,  all  weeds  sn  remored,  it  is  ploughod 
onoe,  and  the  eeed  for  the  next  erop  is  then  drilled  in.  .Durinc  the 
ton  years,  the  land,  in  a  natural  stote,  witliout  manure,  has  produced 
a  uniform  arorace  of  1 6  bushels  of  wheat  an  acre,  with  100  llx  of  stmw 
per  bushel  of  wheat,  the  actual  quantitr  rarying  with  the  change  of 
scasona  between  14  and  20  bushelsi  Inie  ropoUtion  of  tiie  crop  hss 
made  no  diminution  or  change  in  the  nnifoimity  of  the  arerage,  and 
the  conclusion  seems  to  be  estoblished,  that  if  the  land  ia  kept  clean, 
and  worked  at  proper  seasons,  it  is  impoeeible  to  eaduust  this  sou 
below  the  power  oi  producing  16  bushels  of  wheat  erery  year. 

"  But  this  natural  produce  may  be  doubled  by  tiie  application  of 
certain  manurea.  Of  theee,  Mr  Lawes's  experiments  led  him  to 
conclude  that  ammonia  ia  the  essential  rsquisito  Hb  exclusions 
are  almost  uniform,  that  no  ornnic  matter  affecto  the  produce  of 
wheat,  except  to  eo  far  as  it  yields  ammonia  ;  and  that  the  whole 
of  the  organic  matter  of  tho  com  crop  is  taken  from  the  atmoephero 
by  the  medium  of  ammonia.  Then  u  a  oonstont  lose  of  ammonia 
going  on  by  expiration,  eo  that  a  laiger  quantity  must  be  supplied 
than  is  oontalnsd  to  the  cropu    For  practical  purpoaes^  5  Ik   of 
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Ammonlft  U  found  to  prodnoe  a  bntbel  of  wheat,  and  the  cheapest 
form  of  ammonia  at  proaeut  being  PeruTian  guano,  1  ewt.  of  tliat 
snbatanoa  may  be  calculated  to  give  4  bushels  of  wheat  The 
natural  produce  of  16  bushels  an  acre  may  therefore  bo  doubled  bv  an 
application  of  4  ewt  of  Perurian  f^uano.  To  tlii^  howorer,  tnore 
is  a  limit — climate.  Anuuouia  givea  growth,  but  it  depends  on 
nbmato  whether  that  j)rodnce  is  straw  or  com.  In  a  wet,  cold 
summer  a  heavy  application  of  ammonia  prodnoea  an  undue  de- 
Telopment  of  the  circulating  condition  of  the  plant,  the  crop  it  laid, 
and  the  fannor^s  hopes  are  disappointod.  Seven  of  com  to  ten  of 
straw  is  usually  the  moet  produetiTe  crop ;  fire  to  ten  seldom  fields 
welL  The  prudent  farmer  will  therefore  regulate  his  application  of 
amm<nua  with  a  reference  to  the  arerage  character  of  the  climato  in 
which  his  farm  is  situated. 

*'  Tlie  practical  conclusion  at  which  we  arrire  Is  thii^  that  in  the 
cultiration  of  a  clay.land  farm,  of  similar  quality  of  soil  to  that  of 
Mr  Uiwcs,  there  la  no  other  mtriction  neeeMary  than  to  keep  the 
land  clean  ;  that  while  it  ia  Tery  poasible  to  reduce  the  land  by 
woods,  it  is  imposaible  to  exKaust  it  (to  a  certain  point  it  nut^  bo 
ndueetl)  by  cleanly  oultlrated  oom  oorpe  ;  tliat  it  is  an  osoertamod 
fo(*t  that  wheat  may  be  taken  on  soils  of  this  description  (nroridod 
they  are  manured)  Year  alter  year,  with  no  other  limit  than  the  neceo- 
aity  for  duaning  tne  laud,  and  that  may  host  be  aeoompliahed  by 
an  ooGAiioual  green  crop— turnip  or  mangold,  as  best  suits — at 
great  inurrols^  the  straw  being  brought  to  the  most  rotten  state, 
and  applied  in  the  greatest  possible  quantity  to  insure  a  good  crop, 
which  will  dean  the  land  welt  If  theee  conclusions  are  satia£s!e« 
torily  proved,  the  preeent  mode  of  cultirating  heary  days  may  be 
greatly  changed,  and  the  ownen  and  oocupiera  of  such  soils  be  bettor 
compensated  in  their  cultiration  than  thoy  have  of  Uto  had  reason 
to  antidnato."— (Coird's  Ai^/iiA  AgrieuUurt,  in  1850  and  1861,  pp. 
460-462.)  ^ 

It  is  certainljr  curioos  to  obsoire,  that  the  addition  of 
four  cwt  of  guano  brings  np  the  produce  of  Mr  Lawes's 
acre  from  its  arerage  annual  rate  of  sixteen  bushels,  under 
its  reduced  normal  state,  to  very  nearly  the  same  as  Rey. 
Mr  Smith's  acre  under  his  system  of  alternate  strips  of  corn 
and  summer  fallow. 

From  information  carefully  gathered,  Mr  Caird  gives  it 
as  his  opinion,  that  the  average  produce  of  wheat  per  acre 
in  26  of  the  82  counties  of  England  viuted  by  him  is  26} 
bushels,  or  14  per  cent  higher  than  it  was  estimated  at  in 
the  same  counties  by  Arthur  Young  80  years  before.  Were 
the  country  genendly  anything  like  as  well  cultivated  as 
particular  farms  that  are  to  be  met  with  in  all  parts  of  it, 
\7o  ihould  have  the  present  average  increased  by  at  least 
eight  bushels  per  acre.  63  lb  per  bushel  is  a  weight  indi- 
cating a  good  quality  of  grain.  A  good  crop  of  wheat  will 
yield  a  ton  of  grain  and  about  two  tons  of  straw  per  acre. 

Besides  its  uses  on  the  farm,  wheat  straw,  in  certaun 
limited  districts  in  the  south  of  England,  is  an  article  of 
come  value,  as  the  raw  material  of  a  not  unimportant  native 
maiJufacture,  namely,  Straw-Flaii,  The  first  straws  used 
for  this  purpose  in  this  country  were  grown  in  the  neigh- 
bourhood of  Luton  in  Bedfordshire.  This  town  is  still  Uie 
principal  seat  of  the  straw  trade  and  straw  bonnet  manufac- 
ture, and  the  district  around  still  produces  the  finest  quality 
of  straws ;  but  straw-growing  is  now  also  carried  on  in 
parts  of  Hertfordshire,  Buckinghamshire,  Oxfordshire,  and 
Berkshire.  Light,  rich  soils  are  best  adapted  for  this  pur- 
pose. The  kinds  of  wheat  grown  with  this  view  are  the 
Red  Lammas  and  the  Chiddam.  A  bright,  clean,  tough 
straw  being  required,  it  is  necessary  to  begin  reaping  before 
the  flag  of  the  straw  fallsi  If  the  straw  is  exposed  to  rain, 
it  becomes  rusted  or  spotted;  if  to  very  hot  and  dry 
weather,  it  gets  sunburnt  and  brittle.  The  utmost  care  and 
energy  must,  therefore,  be  used  to  get  the  crop  dried, 
carried,  and  stacked  as  quickly  as  possible.  In  favourable 
seasons  an  acre  of  wheat  wUl  yield  (besides  the  grain) 
from  15  cwt  to  a  ton  of  cut  straws,  of  the  value  of  £6  to 
£8  per  ton,  clear  of  all  expenses.  The  farmer  sells  his 
straw  to  a  class  of  men  called  straw-factors,  who  draw  and 

*  Mr  Lawee  eontiauee  these  experiments  of  growing  suooesriTe  crops 
of  wheat  year  after  year  on  the  same  sita,  with  no  aatacial  «hange  in 
the  tssolto  after  a  trial  of  thirty  yeara. 


cut  the  straws  in  his  bam.  The  drawing  and  eutting-off  of 
the  ears  being  there  performed,  the  factors  remove  the  straw 
to  their  own  premises.  There  it  undergoes  a  farther  cutting, 
is  exposed  to  the  fumes  of  sulphur,  assorted  into  proper 
lengths,  and  made  up  into. marketable  bunches  of  various 
sizes  and  qualities.  Thcso  bunches  are  disposed  of  to  the 
ploiters  at  the  various  markets  of  the  diistrict  About 
50,000  females  and  boys  are  engaged  in  plaiting.  No  plait 
is  made  in  factories,  the  work  being  pcif ormcd  by  the  wivei 
and  children  of  agricultural  labourers  in  their  own  cottages, 
where  it  is  carried  on  all  the  year  except  in  harvest.  The 
straw  trade,  in  its  various  departments,  is  of  considerable 
importance  and  is  steadily  increasing.  The  gross  returns 
are  supposed  not  to  fall  short  of  Xl,250,000  per  annum. 

There 'is  now  also  a  small  demand  for  wheat  straw  for 
the  manufacture  of  paper. 

Section  2,— Barley, 

In  Great  Britain  barley  is  the  grain  crop  which  ranks 
next  in  importance  to  wheat,  both  in  an  sgricultoral  and 
commercial  point  of  view.  Its  use  as  bread-corn  is  confined 
to  portions  of  the  lowlands  of  Scotland,  whore  unleavened 
cakes,  or  "bannocks  o*  barley  meal"  still  constitute  the 
daily  bread  of  the  peasantry.  It  is  more  largely  used  in 
prei^aring  the  "  barley  broth**  so  much  relished  by  all  classes 
in  Scotland  To  fit  the  grain  for  this  purpoee,  it  is  pre- 
pared by  a  peculiar  kind  of  mill,  originaUy  introduced  from 
Holland  by  Fletcher  of  Saltoun,  in  which  a  thick  cylinder 
of  gritty  sandstone  is  made  to  revolve  rapidly  within  a  case 
of  perforated  sheet-iron.  The  barley  is  introduced  betwict 
the  stone  and  its  case,  and  there  subjected  to  violent 
rubbing,  tmtil  first  ito  husk  and  then  its  outer  coatings  are 
removed.  It  is,  however,  in  the  production  of  malt  liquor 
and  ardent  spirits,  and  in  the  factening  of  live  stock,  that 
our  barley  crops  are  chiefly  consumed  We  have  no  donbl 
that  it  would  be  better  for  the  whole  oommum'ty  if  this 
grain  wore  more  largely  used  in  the  form  of  butcher-meat 
and  greatly  less  in  that  of  beer  or  whisky.  It  has  been 
customary  for  farmers  to  look  upon  distillation  asbeneficisl 
to  them  from  the  ready  m  vket  which  it  affords  for  bariey, 
and  more  especially  for  VL.}  lighter  qualities  of  this  snd 
other  grain  crops.  But  this  is  a  voiy  shortsighted  view  of 
the  matter;  for  careful  calculation  shows  that  when  the 
labouring  man  spends  a  shilling  in  the  dram-shop,  not  more 
than  a  penny  of  it  goes  for  the  agricultural  produce  (barley) 
from  which  the  gin  or  whisky  is  made ;  whereas,  when  he 
spends  the  same  sum  with  the  butcher  or  baker,  nearly  the 
whole  amount  goes  for  the  raw  material,  and  only  a  frae- 
tion  for  the  tradesman's  profits.  And  not  only  so,  but  the 
man  who  spends  a  pc^t  of  his  wsges  upon  strong  drink, 
dimimshes,  both  directly  and  indirectly,  his  ability  to 
buy  wholesome  food  and  good  clothing ;  so  that,  apart 
from  the  moral  and  social  bearings  of  this  question,  it  can 
abundantly  be  shown  that  whisky  or  beer  is  the  very  worst 
form  for  the  farmer  in  which  his  grain  can  be  consumed 
Were  the  X50,000,000  at  present  aimually  spent  in  Great 
Britain  upon  ardent  spirits  (not  to  speaJc  of  beer),  em- 
ployed in  purchasing  bread,  meat,  dairy  produce,  vege- 
tables, woollen  and  linen  clothing,  farmers  would,  on  the 
one  hand,  be  relieved  from  oppressive  rates,  and,  on  the 
other,  have  such  an  increased  demand  for  their  staple  pro- 
ducts as  would  far  more  than  compensate  for  the  dosing  of 
what  is  at  present  the  chief  outlet  for  their  barley. 

There  are  many  varieties  of  badey  in  cultivation,  and 
some  of  them  are  known  by  different  names  in  different 
districts.  Those  most  esteemed  at  present  in  Berwiekshiit 
and  neighbouring  counties  are  the  Chevalier^  the  Anmal, 
and  the  eommon^early  Umg-tartd.  The  chevalier  prodneei 
the  finest  and  heaviest  grain,  weighing  usually  from  54  I» 
to  66  lb  per  bushel,  and  is  in  high  estimation  with  mahsteA 
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Tt  {■  alM  ten  and  ttoiit  in  the  atnw,  whieh  is  Ims  liaU*  to 
Mg«  than  that  of  the  oommon  barley;  and  when  thii 
aeodent  doM  happoOf  it  has  the  nJnable  propertj  of  not 
prodncbgaftanhooteorgreena.  It  raqnirea  about  fomteen 
days  kngar  than  the  oommon-eorly  to  naefa  matozitj,  bot 
u  it  admito  d  being  aown  earljer  than  the  latter  aort^  this 
is  in  nnctioe  no  dzawback  to  it  The  Annat  barley 
nsemUea  the  diendier  in  ite  leading  features,  bat  is 
yellower  in  its  eomplezion,  and  not  quite  ao  round  jn  the 
grain.  It  ripena  a  few  daya  eariier  than  the  eheTa]ier»  and 
in  oar  own  ezpeiienee  ia  more  productiTe.  The  eoounon- 
aarly  is  mora  liable  than  thoae  jnat  noticed  to  anffer  from 
o7e^l1lzarianoe.  It  is  generally  need  for  the  lateat  aowinga 
on  those  portiona  of  land  from  which  the  tomip  crop  haa 
been  longeat  in  being  removed. 

In  the  elerated  or  northern  parte  of  the  kingdom,  four- 
roved  barley,  nsoally  called  hire  or  biffff,  is  adtiyated,  aa 
it  is  more  hardy,  and  ripena  earlier  than  the  two-rowed 
TarietieB.  A  new  variety,  called  THictoria  here,  ia  aaid  to 
be  so  prodnctive^  and  to  yield  sach  a  heavy  sample,  aa  to 
be  worthy  of  cultiTation  even  in  lowland  distrieta 

Barley  delights  in  a  wann,  friable  soil,  and  thrivea  beat 
when  the  aeed  is  deposited  rather  deeply  in  a  tQthy  bed. 
Being  the  grain  crop  beet  adapted  for  auooeeding  tomipe 
that  have  been  consumed  hj  aheep-folding,  advantage 
must  be  taken  of  favouring  weather  to  plough  np  the  la^ 
in  snocesaive  portiona  as  the  aheep-fold  is  shifted.  So 
mnch  of  it  aa  is  ploughed  before  lat  February  will  uanaDy 
get  80  mellowed  by  the  weather  aa  to  be  eaafly  brought 
into  suitable  condition  for  receiving  the  seed.  In  Scotland 
the  osual  practice  ia  to  aow  broadcaet  on  this  atale  funow, 
and  to  cover  the  aeed  by  simple  hairowing.  A  better 
way  ii  first  to  level  the  surface  by  a  atroke  of  the  haixowa, 
and  then  to  form  it  into  liba  t%Mlve  inchea  apart  by  each 
an  implement  as  haa  been  deecribed  when  apealong  of 
Tennant's  grubber.  Over  this  corrugated  aurfaoe  the  aeed 
is  sown  broadcast,  and  covered  by  another  turn  of  the 
bazTowa.  The  ribbing  'looaena  the  aoil,  givea  the  aeed  a 
uniform  and  euffident  covering,  and  depoeite  it  in  rowa. 
The  only  advantage  of  such  ribbing  over  drilling  ia,  that 
the  soil  is  better  stirred,  and  the  aeed  deposited  more 
deeply,  and  less  crowded  than  ia  done  by  the  ordinary 
driUs.  It  ia  certainly  of  great  advantage  to  have  the  aeed- 
eorn  deposited  in  narrow  lines,  ao  far  aa  the  working  of 
the  horse-hoe  ia  concerned;  Imt  we  are  convinced  that 
stiffer  stems,  larger  ears,  a  more  abundant  yield,  and  a 
brighter  sample,  are  likely  to  be  obtained  when  the  seed  ia 
loosely  scattered  in  a  channel  three  or  four  inchee  wide 
than  when  crowded  into  a  narrow  linei  Thia  grain  is  now 
•own  considerably  earlier  than  heretoforei  When  the  soQ 
is  enriched  by  plentiful  manuring,  ito  temperature  raiaed 
bj  thorough  draining,  and  the  climate  and  ezpoeure  favour- 
able, it  ahould  be  sown  as  early  in  March  aa  poaaible,  and 
will  often  do  remarkably  well  although  aown  in  Februaiy. 
This  early  sowing  counteracts  that  tendency  to  over- 
iTUnriance  by  which  the  crop  is  ao  often  ruined  in  fertile 
•oiU  It  is  chiefly  owing  to  this  early  aowing  (although 
aided  by  the  use  of  hummelling  machineiy)  that  tibe 
average  weight  of  barley  is  so  much  greater  now  than  it 
was  thirty  years  aga  From  04  lb  to  66  lb  per  buahol  ia 
now  about  the  average  weight  in  well-oultivated  districto ; 
while  57  lb  and  58  lb  is  ^  no  means  rare.  The  produce 
per  acre  rangea  from  30  to  60  boahela,  36  bushels  being 
about  the  averacei  The  quantity  of  seed  used  per  acre  is 
from  2 1  to  3  buiuiels  for  broadcast  sowing,  and  about  a  third 
less  when  drilled.  As  already  remarked  in  regard  to  wheat, 
it  is  weD,  as  the  season  advancee,  to  avoad,  by  a  fuller 
aDowance  of  seed,  the  temptation  to  excessive  tillering,  and 
consequent  unequal  and  later  ripening.  A  good  crop  of 
barley  yields  about  1  ton  each  per  acre  of  grain  and  ctraw. 
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Om  a  laiga  portion  of  England  oate  are  grown  only  aa 
provender  for  horeea,  for  whieh  pfurpoae  thqr  an  fully 
aaoertained  to  be  superior  to  aU  other  graina  Except, 
theref ore,  on  fen-lands  and  reoently-redaimed  muiry  aoila, 
the  cultivation  of  oats  in  South  Britain  bears  a  smaU 
tion  to  the  other  eereala.     It  is  in  Scotland,  «the 


&  cakes,"  that  this  grain  is  most  esteemed  and  moet 
extensively  cultivated.  Considerably  more  than  half  of 
the  annual  grain  oropa  of  Scotland  oonaiata,  in  fact,  of  oata 
The  important  item  i^ch  oatmeal  poiridge  fonna  in  the  diet 
of  her  peasantry,  and  of  the  children  of  her  other  claasfs, 
has  something  to  do  with  this  extensive  culture  of  the  oat; 
but  it  arisaa  mainly  from  ite  peculiar  adaptation  to  her 
humid  dimata  As  with  the  other  cereals,  there  are  veiy 
numerous  varieties  of  the  oat  in  cultivation.  In  Meaara 
Lawaon'a  SynaptU  oftMt  VegHahU  FrodueU  of  Seotland,  it 
is  aaid  (Div.  i  pi  80V,  "  Our  collection  comprises  nearly 
sixty  varietiea,  about  thirty  of  which  are  grown  in  Scotland; 
but  of  theae  not  more  than  twelve  are  in  general  cultivation. 
Theae  twelve  varietiea,  enumerated  in  the  order  of  their 
general  eultavation,  are,  the  Potato^  Hopetoun,  Sandy, 
Early-Angna,  Late-Angua,  Qrey-Angua,*  Blainalie,  Berlie^ 
Dun,  Friealand,  Black  Tartarian,  and  BarbacUaw."  The 
first  four  kinda  in  this  list  are  thoee  chiefly  cultivated  on 
the  best  dass  of  soila  It  is  to  the  praduce  of  these  thst 
the  highest  ma^et  prices  usually  have  referencei  The 
weight  per  bushel  of  these  sorte  usually  runs  from  42  lb 
to  46  ftl  From  50  to  60  buahels  per  acre  is  a  usual  yield 
of  oata  The  two  last  named  kinda  are  chiefly  esteemed 
for  their  large  produoe,  and  adaptation  to  inferior  soOs;  but 
being  of  coarse  quality,  thqr  are  chiefly  used  for  provender. 
A  variety  which  stands  the  winter  is  now  frequently  grown 
4n  England,  for  the  double  purpose  of  first  yielding  a  aea- 
aonabie  supply  of  green  food  to  ewes  and  lambs  in  early 
spring,  and  afterwards  producing  a  crop  of  grain.  It  lua 
already  been  stated  that  in  Scotland  wheat  does  not  prosper 
when  sown  after  clover  or  pastors ;  but  with  the  oat  it  ii 
quite  the  reverss^  as  it  never  grows  better  than  on  land 
newly  broken  up  from  graaa.  It  ia,  accordingly,  almost 
invariably  sown  at  this  stage  of  the  rotation.  The  land  is 
ploughed  in  December  or  January,  beginning  with  the 
atrongeet  aofl,  or  that  which  haa  lain  longeat  in  graaa,  that 
it  may  have  the  longest  exposure  to  the  mellowing  i*!fl«^n<^w 
of  wintry  weather.  In  March  or  April  the  oate  are  sown 
broadcast  on  this  first  ploughing,  and  covered  in  by 
repeated  harrowinga  These  are  given  lengthwise  until  the 
furrows  are  well  broken  down,  for  if  the  hanowa  are 
worked  aeroaa  the  lidgee  before  thia  is  effected,  they  catch 
hold  of  the  edgea  of  the  alicea,  and,  partially  lifting  them, 
permit  the  aeed-com  to  fall  to  the  bottom,  where  it  ii  loet 
altogether.  Aa  it  ia  only  when  a  free  tilth  ia  obtained 
that  the  crop  can  be  expected  to  proaper,  care  must  be 
taken  to  plough  early  and  aomewhat  deeply,  laying  the 
fuiTowa  over  with  a  rectangular  ahoulder,  to  sow  when  the 
land  is  in  that  state  of  dxyness  that  admite  of  ito  crumbling 
readily  when  trode  upon,  and  then  to  use  the  harrows  until 
they  move  amoothly  and  freely  in  the  looee  aoil,  two  or 
three  inchea  deep.  The  Norwegian  harrow  ia  an  important 
auxiliaiy  to  the  common  ones  in  obtaining  this  result. 
When  wild  mustard  and  other  annual  weeds  abound,  it  is 
advisable  to  drill  the  crop  and  to  use  the  horse-hoe.  When 
the  land  is  dean,  the  general  belief  in  Scotland  is  that  the 
largest  crops  are  obtsined  by  aowing  broadcast  When 
the  latter  plan  of  aowing  ia  adopted,  from  4  to  6  buahela 
per  acre  ia  the  quantity  of  aeed  used.  The  latter  quantity 
is  required  in  the  ease  of  the  Hopetoun  and  other  laige- 
grained  varietiea  The  condition  of  the  soil  as  to  richness 
and  friability  must  alaa  be  taken  into  account  in  deter* 
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mining  tlie  quantity  of  aeed  to  be  used.  When  it  is  in  high 
heart  and  likely  to  hairow  kindly,  a  leas  quantity  will 
Boffioe  than  nnder  opposite  conditions.  In  breaking  up  a 
tongh  old  sward,  even  6  bnshels  per  aero  may  be  too  little 
to  sow.  The  following  veiy  interesting  experiment  bearing 
on  this  point  was  nuide  in  the  county  of  Fife : — '"  Mr 
OnUand,  Wemyu,  offered  a  sweepstekes  in  1850,  that  4 
bushels  of  oats,  sown  per  Scotch  acre,  in  poor  land,  would 
yield  a  better  produce  than  8  bushels  sown  under  similar 
conditions.  The  late  Mr  Hill,  maintaining  the  contrary, 
accepted  the  sweepstakes,  and  a  number  of  others  took  up 
the  same.  Experiments  were  made  by  Mr  Dingwall, 
Bamomie,  and  Mr  Buist,  Hattonhill  .  .  .  .  ^— 
In  Mr  Bniflt's  experiment!, 
**  4  boih.  lown  yielded  98  buh.  per  sore,  84  lb  per  bosh. 
8  buh.  iown  yielded  88    „       ,»         Z^  lb    „ 

'*  In  Mr  Disgwell*s  experiment!, 

*'  4  buh.  Knm  yielded  46  buh.  per  sore,  88|  lb  per  boah. 
8  bnah.  eown  yielded  49     „        „  89  lb      „        "^ 

The  adrocates  for  thin  seeding  will  of  course  regard  eren 
the  least  of  these  quantities  ss  foolishly  redundant*  It  is 
quite  true,  that  if  the  land  is  in  good  heart,  the  crop  will 
ultimately  stand  dose  on  the  ground  from  a  rery  small 
seeding ;  but  it  will  take  two  or  three  weeks  longer  to  do 
this  Uuui  if  the  land  had  been  fully  stocked  with  plants 
from  the  first,  by  giving  it  seed  enough.  In  our  precarious 
dimate,  where  a  late  hanreet  and  bnd  crops  usually  go 
together,  it  is  of  the  utmost  importance  to  secure  early, 
uniform,  and  perfect  ripening;  and  as  liberal  seeding  tends 
directly  to  promote  sndi  a  result,  practical  farmers  will  do 
well  to  take  care  how  they  omit  such  a  simple  means  of 
attaining  so  important  au  end.  We  believe  that  it  is  on 
the  principle  now  indicated  that  the  superior  result,  both 
as  respects  quanti^  and  quality  of  produce,  in  the  double- 
seeded  lots  in  the  experiments  now  dted,  is  to  be  explained.- 

As  with  wheat,  the  rigour  and  productiveneae  of  the  oat 
is  much  enhanced  by  frequent  change  of  seed.  Our 
agricultural  authorities  usuaUy  assert  that  the  diange 
should,  if  possible,  always  be  from  an  earlier  dimate  and 
better  soiL  This  is  undoubtedly  true  as  regards  hi^-lyidg 
districts ;  but  with  a  good  soil  and  climate  we  have  always 
seen  the  best  results  with  seed  from  a  later  district*  A 
homdy  old  couplet  tersdy  expresses  the  experience  of  our 
ancestors  in  this  matter  of  the  changing  of  seed-corn  by 
directing  us  to  procure— 

**  Oats  from  the  hflla,  bero  from  the  see. 
Chide  wbeat  and  peeae  wherever  they  be." 

On  poor  hard  soils  it  is  usually  remuneratiye  to  apply  a 
ewt  of  guano  per  acre  to  the  oat  crop,  sowing  it  broad- 
cast, and  harrowing  it  in  along  with  die  seed.  As  much 
additional  produce  is  thus  ordinarily  obtained  as  more  than 
pays  for  the  manure,  and  the  land  is,  in  all  reepects,  left  in 
better  condition  for  the  succeeding  green  crop.  In  the 
cose  both  of  very  light  and  strong  clay  soils,  we  have 
obtained  excellent  results  by  applying  a  liberal  dressing  of 
farm  yard  dung  in  autumn  to  grass-laiid  about  to  be  broken 
up  for  oats.  B^  using  in  this  way  the  dung  produced 
during  the  summer  months,  we  have  obtained  abundant 
crops  of  oats  from  .portions  of  land  which,  but  for  this, 
would  have  yielded  poorly;  and,  at  the  same  time,  by 
applying  the  bulky  manure  at  this  stage  of  the  rotation, 
instead  of  directly  for  the  succeeding  green  crop,  an 
important  saving  of  time  and  labour  has  been  effected,  as 
we  shall  have  occasion  to  notice  when  treating  of  turnip- 
culture. 

When  the  young  oat  plants  have  pushed  their  second 
leaf,  it  is  always  beneficial  to  use  the  roller,  as  it  hdpa  to 
protect  the  crop  from  the  evil  effects  of  drought  and 
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facilitates,  the  reaping  of  it  The  oat  frequently  suffen 
much  from  a  disease  called  "segging"  or  "  tulip  root,* 
which  appears  to  bo  caused  by  the  presence  cf  a  maggot  ia 
the  pith  of  the  stems  dose  to  the  ground.  On  land  vdikh 
is  subject  to  this  disease  it  is  advisaUe  not  to  sow  early. 
A  dressing  of  Ume  is  also  believed  to  be  aervioeaUA  as  a 
preventative.  On  muiry  soils  this  crop  is  also  not  nnfre- 
quently  lost  by  what  is  called  "tlayinff,'  This  seems  to 
resul^from  the  occurrence  of  frosty  nights  late  in  spring 
vdien  the  crop  is  in  its  young  stage,  which,  when  grown 
on  such  soils,  it  cannot  withstand.  The  ^plication  of  laige 
dressings  of  lime  to  light  muiry  soils  gnatly  aggravates 
this  tendency  to  tiaying  in  the  oat  crop.  The  only  effectual 
remedy  is  to  improve  the  texture  of  the  soil  by  a  good  ooaU 
ing  of  clay.  Oats  yield  about  1  ton  of  grain  and  1^  toD  of 
straw  per  acre. 

SeetUm  i.— J?|fft 
Tbe  extensive  cultivation  of  this  grain  in  any  eoontry 
being  alike  indicative  of  a  low  state  of  agiionhure^  and  of 
a  poor  style  of  living  among  its  peasantiy,  it  must  be 
regarded  as  a  happy  circumstance  tluit  it  has  become  nearly 
obsolete  in  Great  Britain.  It  is  still  occasionally  met  with 
in  some  of  our  poorest  sandy  soils,  snd  patches  are  occa- 
sionally grown,  elsewhere  for  the  sake  of  the  straw,  wkich 
is  in  estimation  for  ihatching,  for  making  bee-hives^  and 
for  stuffing  horse-coUarB.  Its  cultivation  as  a  catch  crop, 
to  furnish  early  food  for  sheep  in  spring,  is  on  the  increase. 

Section  6. — ^LxouiONous  Cbom — Beoau. 
The  only  members  of  this  family  statedly  cultivated  for 
their  grain  are  beans  and  pease.  Before  Uie  introductiaD 
of  dover  and  turnips  these  legumes  occupied  a  mors 
important  place  in  the  estimation  of  the  husbandman  tiisa 
they  havo  done  since.  Indeed,  in  many  districts  natonlly 
well  adapted  for  the  culture  of  turnips,  that  of  beana  and 
pease  was  for  a  time  aU  but  abandoned.  Recently,  however, 
increasing  precariousness  in  the  growth  of  dover,  and  even 
of  Ijimips,  where  they  have  been  sown  on  the  same  ground 
every  fourth  year  for  a  lengthened  period,  has  compelled 
farmers  to  return  to  the  culture  of  beans  and  pease  for  the 
mere  purpose  of  prolonging  the  intervals  in  the  periodic 
recurrence  of  the  former  crops.  But  it  is  found,  in  regard 
to  the  bean  itself,  in  districts  where  it  has  long  oocnpiad  a 
stated  place  in  rotations  of  six  or  seven  years,  thai  its 
average  produce  gradually  diminishes.  We  have  tbiis  sn 
additional  illustration  of  the  importance  of  introducing  as 
great  a  variety  of  crops  as  possible  into  our  field  culture. 
It  is  on  this  prindple  that  beans  and  pease  are  now  again 
extensivdy  cultivated  on  dry  friable  soils.  Winter  beans, 
or  pease  dl  some  early  variety,  are  generally  preferred  in 
audi  cases.  The  grain  of  these  legumes,  though  partially 
used  for  human  food,  is  diiefly  consumed  by  horses  and  by 
fattening  cattle  and  sheep.  Being  highly  nutritious,  they 
are  well  adapted  for  this  purpose.  By  growing  beans  on  a 
Umited  portion  of  the  land  assigned  to  cattle  crops,  a  larger 
weight  of  beef  and  mutton  can  be  produced  from  a  given 
number  of  acree,  than  by  occupying  them  wholly  with  roots, 
forage,  and  pasturage.  Several  varietiea  of  fidd  beans  are 
cultivated  in  Great  Britain,  such  as  the  eosunois  harm 
bean,  the  tick,  the  Heligoland,  and  the  winter  beam.  The 
latter  was  introduced  into  England  about  the  year  1825. 
and  there  rises  steadily  in  estimation.  It  has  been  triad  in 
many  parts  of  Scotland,  and  proves  quite  hardy,  but  is 
objected  to  from  the  exceeding  shortness  of  its  straw.  But 
for  this,  it  is  a  valuable  acquisition,  as  it  ripens  ao  much 
earlier  than  the  spring-sown  varieties.  Beans  should  never 
be  sown  on  land  that  is  f  ouL  By  diligent  horss  and  hand 
hoeing,  land  that  is  clean  to  begin  with  can  ba  k^  so 
under  beans,  and  left  in  fine  ooncUtion  for  carrying  a  whxtr 
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oon  crop;  Imt  b  oppodte  dronmstanoes  it  is  son  to  get 
into  titter  oonfnaion.  It  is  found  adyisaUe,  therefore,  to 
take  beans  after  the  wliite  crop  that  has  succeeded  roots  or 
a  bare  fallow.  In  Berwickshire,  where  a  ty^jwnf  course, 
eoasisting  of  turnips,  wheat,  or  barlej,  two  jean'  seeds, 
sod  oats,  has  long  preyaaed,  beans  are  now  not  unfre- 
qoently  introduced  by  substituting  them  for  the  second 
Tear^s  grass.  A  f  our-jears'  course  with  beans  instead  of  a 
portion  s}i  the  seeds  is  certainly  preferable.  In  cultiTating 
this  crop  the  land  is  ploughed  with  a  deep  furrow  in 
aatnmn,  a  dressing  of  dung  being  first  spread  orer  the 
surface  and  turned  in  by  the  plough.  As  early  in  March 
as  the  state  of  the  soil  admits,  it  is  stirred  by  the  grubber 
end  haiTowed.  The  seeds  are  then  depoeited  either  in 
narrow  rows  14  indies,  or  in  wider  rows  27  inches  apart 
The  kttor  width  has  long  been  preferred  in  Scotland, 
because  of  its  admitting  of  the  free  use  of  the  plough  and 
the  drill-grubber,  in  addition  to  the  hoe,  during  the  early 
stages  of  the  plant's  growth,  and  also  from  a  belief  that 
tbe  free  entrance  of  l^ht  and  air,  of  which  the  wide  rows 
admits,  increases  the  productiyeneas  of  the  crop.  We 
shall  describe  both  modes  of  culture,  and  then  state  the 
gromids  upon  which,  after  long  sharing  in  the  opinion  just 
noted,  and  following  that  practice,  we  now  give  a  decided 
preference  to  sowing  in  narrow  rows.  In  sowmg  at  the 
wider  intervals,  the  soil,  having  been  prepared  as  already 
stated,  is  formed,  by  a  single  turn  of  the  common  plough, 
into  shallow  drills  27  inches  apart  Ten  or  twelve  such 
drills  being  formed  to  begin  witii,  the  seed  is  scattered 
faroadcast,  at  the  rate  of  3  bushels  per  acre,  by  a  sower 
who  takea  in  six  of  these  drills  at  a  time^  and  gives  them 
a  double  cast,  or  by  a  drilling-machine,  which  sows  three 
rows  at  once.  The  beans  either  roll  into  the  hollows  as 
they  fan,  or  are  turned  in  by  the  ploughs,  which  now 
proceed  to  open  each  a  fresh  driO,  in  gmng  down  the  one 
ode  of  the  working  interval,  and  to  cover  in  a  seeded  one 
in  retaming  on  the  other  side.  If  tares  are  cultivated  on 
the  farm,  it  is  usual  to  sow  a  small  quantity  (say  a  peck 
per  acre)  amongst  the  beans,  on  which  they  are  borne  up, 
and  so  ripen  their  seeds  better,  and  yield  more  abundantiy, 
than  whoi  trailing  on  the  ground.  When  the  crop  comes 
to  be  ihrashod  1^  tares  are  easily  seporetod  ^m  the 
beans  by  sifting.  Ten  days  or  so  after  sowing  the  drills 
are  partially  levelled  by  a  turn  of  the  chain  harrow ;  and 
if  the  land  is  cloddy,  it  is  scaoothed  by  a  light  roller.  If 
showers  occur  when  the  bean  plants  are  appearing  above 
gronndt  or  ahorUy  after,  the  common  harrows  may  be  used 
again  irith  the  best  effect  in  pulverising  the  soil  and 
destroying  nowly-sprung  weeds.  A  horse  and  hand  hoeing 
is  then  given,  and  is  repeated  if  weeds  again  appear. 
When  the  plants  have  got  about  6  inches  high  it  Is 
beneficial  to  stir  the  soil  deeply  betwixt  the  rows  by  using 
Tennanfs  grubber,  drawn  by  a  pair  of  horses.  For  this 
purpose  the  tines  are  set  so  dose  together  as  to  dear  the 
rows  of  beans,  and  the  horses  are  yoked  to  it  by  a  main 
tree,  long  enough  to  allow  the  horsea  to  work  abreast  in 
the  rows  on  either  side  of  the  one  operated  upon.  The 
soil  is  thus  worked  thoroughly  to  the  depth  of  6  or  8 
inches,  without  reversing  the  surface  and  ezpoaing  it  to 
drought,  or  risk  of  throwing  it  upon  the  i^ts.  Just 
before  the  blooms  appear  some  farmen  pass  a  bulking- 
plough  betwixt  the  rows,  working  it  very  shallow,  and  so 
as  merdy  to  move  the  surface  soil  towards  the  plants. 
This  may  do  good,  but  a  deep  earthing  up  is  hurtf uL 
When  the  blooms  open  all  operations  should  cease,  as 
otherwise  much  mischief  may  be  done.  Such  an  amount 
of  culture  as  has  now  been  described  may  be  thought 
needHesdy  costly  and  laborious,  but  unless  a  bean  crop  is 
kept  dsui,  it  had  better  not  be  sown.  And  it  is  to  be 
remembered  that  the  benefit  of  this  careful  tillaga  is  not 


confined  to  it,  but  will  be  equally  ahared  m  by  the  wheat 
crop  that  follows.  The  culture  of  winter  beans  diffen 
only  in  this,  that  they  require  to  be  sown  as  early  in 
autumn  as  the  removal  of  the  preceding  grain  crop  admits 
of.  When  it  is  determined  to  sow  in  14-inch  rows,  the 
seeds  are  deposited  by  any  of  the  com  drilling-machines  in 
common  use,  set  for  the  specified  width  of  rows,  or  (which 
we  prefer)  the  soil  is  formed  into  narrow  ribs  or  drills  by 
means  of  the  one-horse  plough,  the  seeds  are  scattered 
broadcast  by  hand  or  madiine  over  this  corrugated  surface, 
and  they  are  covered  by  a  double  turn  of  the  common 
harrows,  and  rolled  by  a  light  roller.  As  soon  as  the  bean 
plants  appear,  care  must  be  token  to  keep  down  weeds  by 
diligent  hoeing.  Two  good  hoeings  will  usually  suffice, 
for  by  the  time  that  the  second  is  accomplished,  the  crop 
will  speedily  so  dose  in  as  to  render  any  further  hoeing 
impracticable  and  unnecessary.  After  repetfted  trials  of 
these  two  modes  of  cultivation,  made  alongside  of  each 
other,  we  have  found  that  the  produce  from  the  narrow 
rows  has  been  at  the  rate  of  from  4  to  6  bushels  more  per 
acre  than  that  from  the  wide  rows,  and  that  the  soil  has 
been  left  decidedly  deaner  after  tho  former  than  aftor  the 
latter  modei  It  is  certainly  somewhat  startling  to  find 
results  so  opposed  ss  these  are  to  preconceived  opinion  and 
approved  practice.  And  yet,  when  the  matter  is  weU 
considered,  it  becomes  obvious  enough  why  it  should  be  so. 
The  wide  rows  admit  of  a  most  effective  process  of  tillage 
and  hoeing  up  to  the  time  when  the  beans  come  into  bloom, 
when,  however,  it  must  wholly  cease.  But  when  farther 
culture  is  preduded,  the  need  for  it  by  no  means  ceases, 
seeing  that  the  rows  of  bean  pknts  usually  remain  suffi- 
dentiy  apart  to  admit  of  the  continued  growth  of  weeds 
during  tiie  long  period  which  intorvenea  betwixt  the 
blooming  and  the  ripening  of  the  crop.  And  hence  it 
happens— espodally  if  the  spring  prove  cold  and  parching 
— ^that  although  tiie  wide-rowed  beans  have  been  kept 
scrupuloudy  dean  up  to  the  time  of  blooming,  their 
upright  habit  of  growth  renden  it  impossible  that  they  can 
so  dose  in  upon  the  wide  space  betwixt  the  rows,  as  to 
preoccupy  and  overshadow  the  groimd  sufficiently  to  keep 
it  dean  during  the  long  period  that  the  crop  must  neces- 
sarily be  left  to  its  own  resources.  By  sowing  in  narrow 
rows  the  crop  is  soon  in  a  condition  to  defend  itself  against 
weeds  and  drought,  and  hence  the  saving  of  labour,  the 
more  Dulky  crops,  and  the  deaner  stubble,  which  result 
from  sowing  beuis  at  14  rether  than  27  inch  intervals. 

In  Scotland  the  haulm  of  beans  is  esteemed  an  excellent 
fodder  for  horses  and  other  live  stock,  whereas  in  England 
it  IS  thought  unfit  for  such  a  use.  The  reason  of  this 
appean  to  be,  that  in  the  southern  counties  beans  are 
dlowed  to  stand  until  the  leaf  is  gone  and  the  stems 
blackened  before  reaping;  whereas  in  Scotland  they  are 
reaped  so  soon  ss  the  eye  of  the  grain  gets  black.  When 
weU  got,  the  jnioes  of  the  plant  are  thus,  to  some  extent, 
retained  in  the  haulm,  which  in  consequence  is  much 
relished  by  Uve  stock,  and  yidds  a  wholesome  and  nutritious 
fodder.  A  good  crop  of  beans  yields  about  1  ton  of  grain 
and  1}  ton  dt  strew  per  acre. 

SMt{<m  6. — Fecu$. 
Pease  are  sown  in  circumstances  similar  to  those  jusi 
detailed,  but  they  are  better  adapted  than  beans  to  light 
soils.  They  too  are  best  cultivated  in  rows  of  such  a  width 
as  to  admit  of  horse-hoeing.  The  early  stage  at  which 
they  fan  over,  and  forbid  further  culture,  renden  it  even 
more  needful  than  in  the  case  of  beans  to  sow  them  only 
on  land  already  clean  If  annual  weeds  can  be  kept  in 
check  until  the  pease  once  get  a  dose  cover,  they  then 
oooupy  the  ground  so  completely  that  nothing  else  can  live 
under  them ;  and  the  ground,  after  their  removal,  is  found 
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in  the  choicost  condition.  A  thin  crop  of  pease  should 
nerer  be  allowed  to  stand,  as  the  land  is  sure  to  get 
perfectly  wild.  The  difficolty  of  getting  thia  crop  well 
nanrested  renders  it  peculiarly  adyisable  to  sow  only  the 
early  Tarietios 

Stctiem  1,--(Hhtr  Crept. 

The  cereals  and  legumes  now  enumerated  constitute  the 
staple  grain-crops  of  Great  Britain.  Others  are  grown 
occasionally,  but  more  for  curiosity  than  profit.  Zealous 
attempts  were  made  by  the  late  William  Gobbet  to  introduce 
main  or  Indian  com  as  one  of  onr  regular  crops.  It  has 
been  conclosiTely  proved  that  none  of  its  varieties  yet  tried 
can  be  ripened  in  the  ordinary  seasons  of  this  country.  It 
has  indeed  been  suggested  that  it  might  form  a  useful 
addition  to  our  garden  vegetables, — using  it,  as  it  is  done 
in  America,  by  cooking  the  unripe  cobs,  and  also  that  we 
might  grow  it  beneficially  as  a  forage  crop.  LewtUet  have 
recently  been  grown  in  different  parts  of  the  countzy ;  but 
both  of  these  grains  can  be  imported  of  better  quality,  and 
at  less  cost,  than  they  can  be  grown  at  home. 

There  is  great  inducement  to  agriculturists  to  endeavour 
more  earnestly  to  obtain  improved  varieties  of  grain  by 
cross-impregnation  of  existing  ones.  Something  has  already 
been  accomplished  in  this  direction,  but  only  enough  to 
show  what  encouragement  there  is  to  persevere.  Whenever 
the  same  skill  and  perseverance  are  directed  to  the  improve- 
ment of  field  crops  that  our  gardeners  are  constantly 
exerting,  with  such  t^tonishing  results,  on  fruits,  flowers, 
and  vegetables,  we  may  anticipate  a  great  increase  of 
produce,  not  only  from  the  discovery  of  more  fruitful 
varieties,  but  of  such  as  possess  a  special  adaptation  to 
every  diversity  in  the  soil  and  climate  of  our  territory. 

Swtion  8. — Earvetting  of  Grain  Crop$f  and  preparing  ihem 
for  Market. 

Several  distinct  modes  of  reaping  grain  are  in  use.  The 
most  ancient,  and  still  the  most  common,  is  by  the  sickle 
or  reaping-hook,  which  is  used  either  with  a 'smooth  or 
serrated  edge.  The  latter  was  at  one  time  preferred,  as  by 
it  the  work  was  performed  most  accurately.  The  smooth- 
edged  instrument  is,  however,  now  the  favourite,  as  it 
requires  less  exertion  to  use  it,  and  the  reaper  can,  in 
consequence,  get  through  more  work  in  a  day;  and  also 
because  in  using  it  the  stalks  are  less  compressed,  and 
oonoequently  dry  faster  when  made  into  sheaves.  In  some 
parts  of  England  the  crops  are  reaped  in  a  method  called 
fagging  or  bagging.  The  cutting  instrument  used  is 
heavier,  straighter,  and  broader  in  the  blade  than  the 
common  reaping-hook.  The  workman  uses  it  with  a 
slauhing  stroke,  and  gathers  the  cut  com  as  he  proceeds 
by  means  of  a  hooked  stick  held  in  his  left  hand.  It  is  a 
similar  process  to  the  mode  of  reaping  with  the  Hainault 
scythe — an  instrument  which  has  been  tried  in  this  country, 
but  never  adopted  to  any  extent.  The  common  scythe, 
especially  with  that  form  of  handle  known  as  the  Aberdeen 
handle  or  med,  is  very  extensively  used  for  reaping  grain 
in  all  parts  of  the  kingdom.  Indeed,  the  practice  of 
mowing  grain  has  been  increasing  of  late  years,  and  would 
extend  more  rapidly  but  for  the  greater  di^culty  of  finding 
good  mowen  than  good  reapers.  A  greater  amount  <S 
dexterity  is  required  to  cut  grain  well  by  the  scythe  than 
by  the  sickle.  The  difficulty  lies  not  in  making  smooth 
and  dean  stubble,  but  in  so  laying  the  swathe  as  to  admit 
of  the  com  being  sheaved  accurately.  When  the  mower 
lays  his  swathe  at  right  angles  to  his  line  of  progress,  and 
the  gatherer  is  skilful  and  careful,  com  maj  be  handled  as 
neatly  in  reaping  by  the  scythe  as  by  the  sickle.  When 
the  crops  are  not  much  laid  or  twisted,  mowing  ii  somewhat 
the  cheapest  of  these  modes  of  reaping.     Its  chief  recom- 


mendation, however,  is  tliat  mown  sheaves  dry  mo»t 
quickly,  and  suffer  least  from  a  drenching  rain.  This 
arises  from  the  stalks  being  less  handled,  and  so  fonnxsg 
an  open  sheaf,  through  which  the  wind  penetntes  freelj. 
Tightly  bound  sheaves  are  always  difficult  to  dry. 

In  Berwickshire  and  adjoining  counties  the  reapmg  of 
the  crops  has  hitherto  been  accomplished  by  employing,  st 
day's  wages,  such  a  number  of  reapers  as  suffices  to  cot 
down  the  crops  on  each  farm  in  from  twelve  to  twentj 
days.  The  rate  of  wages  paid  to  reapers  for  a  number  of 
yean  has  ranged  from  28.  6d.  to  8s.  6d.  each  per  diein^ 
with  victuals  in  addition,  costing  about  eighipenee  for  each 
person.  In  marshalling  the  band,  two  reapers  are  placed 
on  each  ridge  of  15  or  18  feet  in  breadth,  with  a  binder  to 
each /nir  reapers,  and  a  steward,  or  the  farmer  in  penon, 
ta  superintend  the  whole.  When  the  crop  is  of  average 
bulk,  and  lies  favounbly  for  reaping,  each  handwtn,  or  set 
of  four  reapen  and  a  binder,  dear  two  acres  in  a  day  of 
ten  hours,  but  IJ  to  1}  acre  only,  if  it  is  bulky  and 
lodged.  The  cost  of  reaping  by  this  method  is  therefo  e 
from  10s.  to  15s.  poT  acre.  With  a  reaping-machine  cutting 
say  six  acres  per  diem,  and  requiring  in  all  ten  persons  (five 
men  and  five  women  or  stout  lads)  to  attend  to  and  dear 
up  after  it,  at  an  average  wage,  induding  victuala,  of  3cs. 
each,  and  allowing  8s.  per  diem  to  cover  tear  and  wear,  aal 
interest  on  its  prime  cost,  there  seems  a  reasonable  prospect 
of  a  goodly  portion  of  our  future  crops  being  reaped  foi 
about  68.  per  acre.  The  labour  of  the  horses  employed  in 
working  the  reaper  is  not  induded  in  this  estimate,  as  st 
this  season  they  would  otherwise  bo  idle,  and  yet  eating 
nearly  as  much  food  as  when  at  work.  There  would  thni 
be  a  saving  in  actual  outlay  of  about  5s.  per  acre.  But 
this  is  the  least  important  view  of  the  matter.  On  s 
Berwickshire  fami  producing  200  acres  of  crop,  there  sre 
usually  at  least  six  pairs  of  horses  kept,  with  a  raident 
population  sufficient  to  yidd  about  thirty  persons  (induding 
women  and  youths)  available  for  harvest  labour.  The 
stated  forces  of  such  a  farm  will  therefore  suffice  to  man 
three  reaping-machines,  which,  if  the  weather  is  f  avourahie, 
and  the  crops  standing  erect  or  lying  in  one  direction,  will 
cut  down  the  crop  in  about  ten  days.  When  portions  of 
the  crop  are  much  lodged  and  twisted,  it  becomes  neceasuy 
to  employ  part  of  the  labourers  in  dearing  out  such 
portions  by  the  sqrthe  or  sickle.  It  is  often  possible  to 
manage  these  awkward-lying  poxiliuns  by  setting  one  or 
more  men,  each  with  a  stout  staff,  to  raise  up  the  crop  and 
lay  it  towards  the  machinsi  When  two  or  more  machines 
are  used  on  the  same  farm,  it  is  best  to  work  them  together 
by  cutting  the  whole  length  or  width  of  the  fidd  in 
whichever  direction  the  general  lay  of  the  crop  admits  of 
them  working  to  most  advantage.  As  each  machine 
completes  its  cut,  it  returns  empty  to  the  side  from  which 
it  started ;  and  they  follow  each  other  at  such  an  inteivd 
as  gives  time  to  the  liften  and  binders,  who  are  placed 
equidistant  along  the  whole  line,  to  keep  the  course  dear. 
In  such  cases  a  man  is  usually  employed  to  shaipen  the 
spare  knives,  to  assist  in  changing  them  from  time  to  time, 
and  to  attend  to  the  oiling  and  trimming  of  the  whole 
machinery.  It  is  good  economy  to  have  a  spare  machine 
at  hand  ready  to  put  in  the  place  of  one  that  may  be 
disabled  by  some  breakage,  and  thus  avoid  interruption  to 
the  urgent  work  of  reaping  while  the  damage  is  being 
repaired.  Great  progress  has  been  made  in  recent  yean  in 
working  these  machines  skilfully  and  systematically;  they 
are  in  general  use  in  all  well-cultivated  districts,  and  the 
time  appean  to  be  at  hand  when  the  whole  grain  crops  of 
the  country  will  be  reaped  by  means  of  them. 

It  is  now  agreed  on  all  hands  that  grain  should  be  reaped 
before  it  becomes  what  ii  called  dead  ripe.  In  the  caee  of 
wheat  and  oats,  when  the  grains  have  ceased  to  yield  s 
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milky  flnid  on  being  pressed  under  the  thumb-nAil,  and 
wlien  the  ears  and  a  few  inches  of  the  stem  immediatelj 
under  them  have  become  yellow,  the  sooner  the j  are  reaped 
the  better.  Barley  requires  to  be  somewhat  more  matured. 
Unless  the  pink  stripes  on  the  husk  have  disappeared,  and 
the  grain  has  acquired  a  firm  substance,  it  will  shrink  in 
drjhg,  and  be  deficient  both  in  weight  and  odour.  When 
allowed  to  stand  till  it  gets  cur?ed  in  the  neck,  tiie  straw 
of  barley  becomes  so  brittle  that  many  ears  break  short  off 
in  the  reaping;  and  it  then  suffers  even  more  than  other 
grain  oops  under  a  shaking  wind 

It  is  <tf  great  oonsequence  to  see  that  oom  is  dxy  when  it 
is  tied  up  in  sheaves,  that  these  are  not  too  tightly  bound, 
and  that  ereiy  sheaf  is  kept  constantly  on  foot  From  the 
increased  deniand  for  hardest  labourers,  and  the  rapidity 
with  which  operations  must  be  carried  forward,  stooking  is 
not  now  performed  with  the  same  accuracy  that  it  was  wont 
to  be.  There  is  therefore  the  greater  need  for  employing 
a  penon  to  roTiew  the  stooks  daily,  and  keep  every  sheaf 
erect  It  was  formerly  the  praotioe  in  Scotland  to  set  up 
oats  and  bariej  in  full  stooks  of  twelve  sheaves  each,  viz., 
fire  pairs  and  two  hood-sheaves.  These  hood-sheaves  are 
an  excellent  defence  when  wet  weather  sets  in,  but  they 
retard  the  drying  of  the  oom  in  fine  weather,  and  there  are 
now  few  binders  who  can  set  them  up  so  as  to  stand 
Mcorely.  It  is  better,  therefore,  to  aim  at  rapid  drying, 
and  for  this  purpose  to  have  the  sheaves  small  individually, 
and  to  set  but  /our  or  n9  of  them  together.  Large  sheaves 
the  worse  to  dry  than  small  ones,  not  only  from  their 
greater  bulk,*  but  from  their  being  almost  inevitably  tighter 
boond.  The  utmost  vigilance  is  required  on  the  part  of 
larmera  to  avoid  this  fault  Beans  and  pease  are  reaped 
by  the  sickle.  The  former  are  usually  not  bound  into 
thesTes  at  once,  but  left  prostrate  in  handf uls  for  a  few 
days  nnta  they  have  withered  a  little.  But  it  is  on  the 
whole  safer  to  stook  them  as  they  are  reaped.  They  are 
then  sheaved  and  bound  with  ties  of  twisted  straw,  which 
oinst  be  provided  beforehand.  In  stacking  beans,  the  tops 
of  the  sheaves  are  kept  outwards,  as  by  this  means  fewer 
pods  are  exposed  to  Uie  weather,  or  to  the  depredations  of 
fowls,  ^,  than  when  the  butts  are  to  the  outside.  Pease 
aro  rolled  into  wisps  as  they  are,  reaped,  and  afterwards 
tamed  daily  nntil  they  are  fit  to  carry.  When  stacked, 
they  moat  instantly  be  thatched,  as  they  take  in  wet  like  a 
sponge.  It  requires  no  little  discrimination  to  know  when 
^ves  are  dry  enough  to  keep  in  a  stack.  The  farmer 
finds  it  for  his  profit  to  consult  his  most  intelligent  and 
ezpdrienced  labourers  on  this  point  On  thrusting  the 
hand  into  a  sheaf  su£9ciently  dried,  there  is  a  lightness 
and  kindliness  to  the  touch  not  easily  mistaken  when  once 
tinderstood.  Whenever  this  is  ascertained,  the  crop  is 
carried  with  the  utmost  possible  dispatch.  This  is  best 
accompHahed  by  using  one-horse  carts,  and  by  building  the 
sheaves  into  round  stacks  of  (m  or  twelve  loads  eacL 
Veiy  large  stacks  are  for  ostentation,  not  for  profit  The 
labour  of  pitching  up  the  sheaves  to  them  is  needlessly 
great ;  com  is  much  sooner  in  a  state  to  keep  in  small 
stacks  than  in  large  ones,  and  sooner  gets  into  condition 
for  market ;  the  crop  is  more  aooemible^or  thrashing  m 
ten  load  quantities  than  in  huge  ricks ;  and  the  crop  of 
different  fields  and  kinds  of  grain  mor^e&sily  kept  separate. 
While  naming  ten  or  twelve  loads  as  a  convenient  quantity 
to  put  t(^|;ether  in  each  stack,  let  it  be  observed  that  this 
assumes  the  sheaves  to  be  ii^^a  thoroughly  dry  condition ; 
for  in  wet  seasons  it  frequentiy  happens  that  the  sheaves 
have  a  suffident  degree  of  dryness  to  keep  safely  in  stadu 
of  five  or  six  loads  each,  although  they  will  certainly  heat 
if  double  these  quantities  are  put  together.  Judicious 
farmers  therofore  .accommodate  the  sise  of  their  stacks  to 
the  conditiaQ  of  the  sheaves,  and  are  more  oonoemed  to 


get  their  crops  secured  rapidly  and  safely  than  to  have 
their  stacks  ol  uniform  sizeu  For  the  same  reasons,  it  is 
often  expedient  to  stack  portions  of  the  crop  either  in  the 
field  where  it  grew  or  at  some  convenient  site  nearer  than 
the  homestead,  but  on  the  way  towards  it,  and  where  two 
carts  will  suffice  to  keep  each  stacker  in  work.  An 
incidental  benefit  from  havmg  the  stacks  in  detached  groups 
is,  that  it  lessens  the  risk  from  fire. 

It  is  always  desirable  to  have  the  stacks  built  upon 
frames  oi  stools  elevated  18  or  20  inches  from  the  ground. 
Besides  the  security  from  vermin  thus  attained,  there  is  a 
free  admission  of  air  to  every  part,  particularly  when  aided 
by  a  triangle  of  rough  timber  in  the  centre,  which  speedily 
insures  thorough  dryness  in  the  whole  stack.  When  stacks 
sre  built  upon  the  ground  with  a  mere  bedding  of  straw 
under  them,  the  grain  from  the  basement  tiers  of  sheaves 
is  often  lighter  by  several  pounds  per  bushel  than  that  from 
the  rest  of  it  A  farmer  who  has  his  rick-yard  fully 
furnished  with  these  frames  can  often  carry  Ijlrsrop  without 
risk — ^when,  if  built  on  the  ground,  it  would  inevitably 
heat— and  have  the  grain  in  condition  for  market  earlier 
by  months  than  in  the  latter  case.     As  the  stacks  are  built^ 
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they  are  thatched  without  delay.  For  this  purpose,  careful 
farmers  provide  beforehand  ample  stores  of  thatch  and 
straw  ropesL  The  thatch  is  not  elaborately  drawn,  but 
merely  straightened  a  little  as  it  falls  froih  the  thrashing- 
mill,  tied  into  large  bundles^  and  built  up  into  stacks, 
where  it  gets  compressed,  and  so  lies  more  evenly  than  ii 
used  direct  fvom  liie  mill.  A  good  coating  of  such  thatch 
secured  by  straw  ropes,  interlaong  each  other  In  chequers, 
forms  a  secure  and  cheap  covering,  easily  put  on  by 
ordinary  farm  labourers,  and  possesses,  with  all  its  rough- 
ness, an  air  of  unpretending  rustic  neatness  which  har- 
monises well  with  surrounding  objects,  and  which  we 
greatly  prefer  to  the  elaborate  ricks  of  the  southern  counties 
with  tiieir  shaved  sides,  combed  thatch,  and  weather-cock 
a-peak.  Apart  from  its  cost,  the  shaving  of  stacks  ia 
objectionable,  as  thdy  then  suffer  more  from  a  beating  rain 
or  snow  drift  than  when  the  natural  roughness  is*  left 
upon  them,  on  the  same  principle  that  a  coarse,  shaggy 
topcoat  shoots  off  wet  better  than  a  smooth  broadcloth. 
A  stout  two-ply  cord  made  of  cocoa-nut  fibre,  or  coir,  is 
coming  into  use  as  a  substitute  for  straw  ropes  in  the 
thatching  of  stacks. 

With  proper  machinery  propelled  by  steam  or  water,  the 
tTifftiiliing  and  dressing  of  grain  ii  a  simple  and  inexpensive 
process.  As  grain  is  now  universally-sold  with  a  reference 
to  its  weight  per  bushel,  its  relative  value  depends  much 
upon  its  dryness  and  thorough  freedom  from  chaff,  dust, 
light  grain,  and  seeds  of  weeds.  Farmers  who  are  syste- 
matically careful  in  the  cultivation,  harvesting,  thrashing, 
and  dressing  of  their  crops,  can  always  command  the  best 
prices  of  the  day.  In  pneparing  a  parcel  of  grain  for 
market,  it  is  a  good  plan  to  measure  a  few  sacks  very 
carefully,  ascertain  the  average  weight  of  these,  snd  then 
fiU  every  remaining  sack  to  that  weight  exactly. 
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CHAPTER  XOi 

CWnyjJOSD  0B0P8 — ^BOOT  CfBOPflb 


Seai<m  l.^Potaio. 

Hie  events  <tf  late  yean  render  it  neceflsary  to  Mgttd 
ikie  root  eomewliat  differently  than  waa  warranted  by  ita 
proTioua  history;  Jta  raloe  as  an  article  of  food,  reliihed 
alike  by  prince  and  peasant,  its  easy  cnltore,  its  adaptation 
to  a  yery  wide  diTerdty  of  soil  and  dimate,  and  the 
largeness  of  its  prodooei  justly  entitled  it  to  the  high 
esteem  io.  which  it  was  oniTersally  held.  like  many  other 
good  gifts,  it  was,  howeyer,  grossly  abnsed,  and  diyerted 
from  its  legitimate  nse ;  and  adyantage  was  taken  of  its 
amazing  productiye  powers  to  eleyate  it  from  the  plaoe  of 
an  agreeable,  wholesome  addition  to  the  daily  food  of  the 
oonmmnity  to  that  of  **  the  staff  of  life."  In  Ireland  and 
the  Highlands  of  Scotland,  the  people,  already  in  a  pain- 
fully degraded  condition,  and  contented  with  the  potato 
as  their  sole  food  all  the  year  round,  took  occasion,  from 
its  y^  productiyeness,  under  the  rudest  culture,  to  sub- 
diyide  their  lands,  and  marry  prematurely,  with  reckless 
improyidenoe,  and  amid  an  eyer-deepening  degradation. 
We  know  now,  from  the  utter  prostration  and  hJplessness 
lato  which  this  wretched  population  was  at  once  thrown 
by  the  memorable  potato  disease,  the  terriUe  penalty 
which  this  abuse  of  "  a  good  gift"  has  brought  directly  on 
the  miserable  sufferers,  and  indirectly  on  iJbe  whole  com- 
munity. It  will  be  well  if  the  stem  lesson,  enforced  by 
famine  and  pestilence,  haye  the  effect  of  leading  to  a  better 
social  Condition.  Viewed  in  this  light,  the  potato  diBoase 
may  yet  proye  a  blessing  to  the  nation.  Its  continued 
preyalenoe,  although  in  a  mitigated  form,  cannot  well  be 
regarded  otherwise,  when  we  remember  the  frantic  eagerness 
with  which  the  Irish  peasantry  replanted  their  f ayourite 
root  on  the  first  indication  of  its  returning  vigour,  and  the 
desperate  energy  with  which  they  ding  to*it  under  repeated 
disappointments.  Apart  from  this  speoality,  the  precarious 
health  of  this  important  esculent  is  much  to  be  regretted. 
It  seems  contrary  to  analogy  to  suppose  that  it  is  likely 
either  to  be  entirely  lost  or  to  manifest  a  permanent  liability 
to  disease.  It  seems  more  natural  to  suppose  that  by-and- 
by  the  disease  will  disappear,  or  that  some  efficient  remedy 
for  it  will  be  discoyered.  Bailways  afford  great  facilities 
for  transporting  this  bulky  commodity  at  lirae  expense  to 
great  distances,  and  thus  render  the  market  for  it  available 
to  a  wider  district  Apart  from  disease,  this  facility  of 
transport  would  naturally  insure  its  more  extended  cultiya- 
tion.  This  enlarged  cultiyation  of  a  crop  which,  to  be 
grown  successfully,  requires  a  soil  rich  in  fertilising  matters, 
has  moreoyer  been  rendered  practicable  by  the  facilities 
which  the  fanner  now  has  of  obtaining  guano  and  other 
portable  manurea 

The  yazieties  of  the  potato,  whether  for  garden  or  field 
culture,  are  exceedingly  numerous,  and  a^nit  of  endless 
increase  by  propagating  from  seeds.  It  would  serye  no 
useful  purpose  to  enumerate  here  eyen  a  selection  from  the 
sorts  in  use  in  different  parts  of  the  country.  In  Messn 
LawBon's  Synopns  o/the  Vegetable  ProdveU  of  Scoiiand  a 
deecription  of  175  kinds  is  giyen,  to  which  tiie  reader  is 
referred  for  particulars.  When  the  crop  is  grown  for  catUe 
food,  bulk  of  produce  will  be  the  primary  consideration; 
but  for  sale  or  family  use,  flavour,  keeping  quality,  and 
handsome  appearance,  will  be  particularly  attended  to. 
Exemption  from  disease  is  now  a  momentous  consideration, 
whateyer  the  use  for  which  it  is  grown.  There  is  this 
difficulty,  hoveyer,  connected  with  selections  on  the  score 
of  healthiness,  that  while  m  each  season  since  the  disease 
broke  out  certain  vazieties  haye  escaped,  it  is  obseryed 
from  year  to  year  that  the  exempted  list  yaries,  certain 
kinds  that  had  been  preyiously  healthy  beoyning  as 


obttOxioDS  to  diMaie  at  eny,  and  othen  in  a  great  measure 
escaping  that  had  suffered  much  before.  Indeed,  oertaia 
parties,  from  observing  that  diseased  tubers  left  in  the 
ground  haye  produced  healthy  plants  in  the  following 
season,  haye  been  induced  purposely  to  plant  dieeaeed 
potatoee,  and  with  good  results.  This,  howeyer,  is  probably 
due  to  the  mere  fact  of  their  being  kept  in  the  earth. 

In  field  culture  the  potato  is  frequently  grown  on  a 
portion  of  the  fallow  hnak ;  but  its  appropriate  place  ia 
the  rotation  is  that  usually  assigned  to  beans,  with  whidi, 
in  an  agricultural  point  of  yiew,  it  has  many  features  in 
common,  and  in  lieu  of  which  it  may  with  adyantage  be 
cultiyated.  As  the  potato  requiree  to  be  planted  as  eaiiy 
in  spring  as  the  weather  will  admit  of,  thus  leaying  little 
opportunity  for  deaning  the  land,  and  as  its  mode  of 
growth  forbids  any  effectiye  remoyal  of  root-weeds  bj  after 
culture,  it  ii  peculiarly  necessary  to  haye  the  land  deyoted 
to  this  crop  cleaned  in  autumn.  Winter  dunging  facilitates 
the  planting,  and  is  othenrise  beneficial  to  the  crop  by 
producing  that  loose  and  mellow  condition  of  the  acol  in 
which  the  potato  ddights.  The  quality  of  the  crop  is  also 
belieyed  to  be  better  when  the  dung  is  thoroughly  incor- 
porated with  the  soil,  than  when  it  is  applied  in  Uie  drill 
at  the  time  of  planting.  A  liberal  application  of  manure 
is  necessary  if  a  full  crop  is  expected.  The  rank  growth 
thus  induced  renders  it»  howeyer,  more  obnoxious  to  the 
blight,  and  hence  at  present  it  is  more  prudent  to  aim 
ratiber  at  a  sound  crop  than  an  abundant  one,  and  for  this 
purpose  to  stint  the  manurei  When  it  is  applied  at  the 
time  of  pUnting,  the  mode  of  procedure  is  the  same  as  that 
which  will  preeentiy  be  described  in  the  section  on  turnip 
culturei  The  potato  sets  are  prepared  a  few  days  before 
they  are  expected  to  be  needed.  Tubers  about  the  si»  ol 
an  egg  do  well  to  be.pUnted  whole ;  and  it  ii  a  good  plan 
to  sdect  these  when  haryesting  the  crop,  and  to  store  them 
by  themselyes,  that  they  may  bo  ready  for  nse  without 
further  labour.  The  larger  tubers  are  cut  into  pieoes 
haying  at  least  one  sound  eye  in  each,  although  two  an 
better.  It  is  of  great  consequence  to  haye  seed-potatoes 
stored  in  a  cod  and  dxy  pit,  so  that  if  possible  they  may 
be  prepared  for  planting  before  they  haye  begun  to  shook 
If  there  has  been  any  heating  in  the  pit»  the  potatoes  are 
found  to  be  coyered  by  a  rank  crop  of  shoots,  which  sre 
necessarily*  rubbed  oS,  and  thus  the  most  yigoroiis  eyes 
are  lost,  and  much  of  the  substance  which  dionld  haye 
nourished  the  young  plant  is  utterly  wasted.  A  sufficient 
number  of  dormant  eyee  are  no  doubt  left^  but  from  t]ie 
compantiydy  eThanBt,fld  state  of  the  tubers^  these  produce 
stems  of  a  weaker  and  more  wateiy  character,  azul  more 
liable  to  disease  than  those  J&nt  protruded.  To  avoid 
these  eyils,  gardeners  are  at  pains  to  inyigprate  their  seed 
potatoes  and  husband  their  whole,  powere  for  early  and 
vigorous  growth  by  greening  them  in  autumn,  storing  them 
in  a  cod  place  witl^  a  current  of  air  passing  through  it^ 
and  then  in  early  spring  exposing  them  to  light  on  a  floor, 
whence  they  are  carefully  remoyed  and  planted  witli  their 
short  grten  shoots  unbrdcen.  Kdtfaer  tlfe  grtmimg  nor 
the  sprouting  under  coyer  and  in  the  light  can  ordmarfly 
be  practised  on  the  scale  on  which  the  field  culture  of  the 
potato  is  conducted.  But  the  important  feature  in  it»  via., 
so  treating  potatoes  intended  for  seed  that  the  crop  shall  be 
produced  from  the  first  and  most  yigorous  shoots,  and  that 
these  shall  obtain  the  full  benefit  of  the  natural  pabulum 
stored  up  for  their  use  in  the  parent  tuber,  should  be  care- 
fully considered  and  imitated  if  possible  in  fidd  culture. 

The  report  of  the  meeting  of  the  Edinburgh  Botanical 
Society,  on  8th  January  1852,  bears  that  "Profeasor 
Simpson  communicated  tiie  results  of  some  experiments 
made  by  himself  and  Mr  Stewart  relatiye  to  the  gvwth  cl 
alpine  plants  after  haying  been  kept  artifleialfy  eowed 
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with  snow  in  an  ice-hoiiBe  for  many  montha.  Seedi  and 
plants  when  kept  in  this  vay  daring  winter,  and  then 
brought  into  the  warm  air  of  summer,  germinate  and  grow 
with  great  rapiditj.  Mr  Stewart  had  also  made  ezperi- 
ments  with  animals,  and  he  found  that  the  chiysahs  so 
treated  prodnoed  a  moth  in  eleven  days  after  being  brought 
into  the  atmosphere,  while  another  chrysalis  of  the  same 
moth  did  not  do  so  for  three  or  four  months  after.  In 
arctic  regions  the  rapid  growth  of  plants  during  the  short 
summer  was  well  known.  Professor  Simpson  alluded  to 
the  importance  of  similar  experiments  being  made  on  the 
different  kinds  of  grain.  He  referred  to  the  rapidity  of 
harrest  in  Canada  and  other  countries  where  the  cold  lasted 
for  many  months,  and  he  was  disposed  to  think  that  if 
grain  was  kept  in  ioe-houses  during  the  winter,  and  sown 
in  spring,  there  might  bo  an  acceleration  of  the  harrest" 

Tlie  suggestion  for  the  treatment  of  seed  com  is  cer- 
tainly deserring  of  trial;  but  the  known  difficulty  of  hinder- 
ing the  premature  germination  of  potato  sets  in  the  ordi- 
nary method  of  storing  them  seems  to  point  to  them  as  the 
oeculiarly  appropriate  subjects  of  such  an  experiment. 

Potato  dnlls  should  not  be  less  than  SO  inches  wide,  nor 
the  sets  leas  than  10  or  13  inches  apart  in  the  rows.  The 
usual  practice  is  to  take  the  sets  to  the  field  in  sacks,  which 
are  set  down  at  conrenient  distances  for  replenishing  the 
Wkets  or  aprons  of  the  planters.  When  a  large  breadth 
is  to  be  planted,  a  better  way  is  to  have  the  sets  in  carts, 
ono  of  which  is  moved  slowly  along  in  front  of  the  planters^ 
A.  person  is  seated  in  the  cart,  who  has  by  him  several  spare 
baskets  which  he  keeps  ready  filled,  and  which  are  handed 
to  the  planters  in  exchange  for  empty  ones  as  often  as 
required  This  greatly  economises  the  tune  of  the  planters, 
ud  admits  of  a  greater  amount  of  work  being  accomplished 
bj  them  in  a  day.  Single-bout  drills  are  quite  sufficient, 
10  far  as  the  auccess  of  the  crop  is  concerned.  So  soon  aa 
the  young  potato  plants  are  fairly  above  ground,  the  drill- 
grubber  should  be  set  to  work  and  followed  up  without 
delay  by  hand-hoeing.  Mr  Wallace,  North  Berwick  Mains, 
a  most  successful  cultivator  of  potatoes,  has  for  many  yean 
taken  off  all  the  shoots,  save  one,  from  the  potato  sets  as 
they  appear  above  ground,  and  the  prunings  are  used  in 
filling  up  blanks,  l£e  result  has  been  that  the  produce  of 
the  solitary  stem  is  both  larger  and  of  more  equal  sise  and 
quality  than  when  the  shoots  are  all  left  A  turn  of  the 
horse-hoe  and  another  hand-hoeing  after  a  short  interval 
are  usually  required,  after  which  the  common  practice  is 
to  earth  up  the  rows  by  the  double  mould-board  ploughsL 
There  is  reason  to  believe  that  this  latter  praotioe  usually 
does  harm  rather  than  good.  It  no  doubt  prevent^  the 
uppermost  tubers  from  getting  greened  by  exposure  to  the 
l^ht,  but  it  is  believed  that  the  iigury  infiicted  on  the 
roots  which  spread  into  the  intervals  betwixt  the  rows  far 
more  than  counterbalftnces  any  benefits  that  result,  or  have 
been  supposed  to  fM^t,  fr^m  thi^  earthing  up.  After  the 
plants  are  a  f o^l  )iigh,  a  sUgM  S^ifnag  fff  ^«  surface  to 
keep  down  weed^  Is  all  the  ^lilture  ^|  i|  ad^ifftbl^  9on« 
sivtently  with  ths  wsdl-doing  of  ^^  arop. 

When  the  crop  is  matured,  which  la  known  by  the  dfcay 
of  the  topa  and  the  firmness  of  the  epidermis  whei^  |he 
tubers  ar^  forcibly  rubbed  by  tl^Q  ^bnmb,  fMlvantage  is 
taken  of  every  dry  day  in  harvesting  the  crop.  WiU^  #°^ 
plots,  the  fork  is  certainly  the  moat  efficient  implement  for 
raising  the  tubers;  but  on  the  large  scale,  when  expedition 
is  of  great  consequence,  they  are  always  unearthed  by  the 
double  mould-board  plough.  Alternate  rows  are  split  open 
in  the  first  instance,  and  then  the  intervening  ones,  as 
the  produce  of  the  first  is  gathered.  When  a*  convenient 
breadth  haa  thus  been  cleared,  a  turn  of  the  harrows  is 
given  to  uncover  such  tubers  aa  have  been  hid  from  the 
^eaaeia  al  tha  fint  jpoang  «?«.    Wf  work  l»  sow  veij 


generally  aceompliahed  bj  meana  of  a  buUdng-plougli 
divested  of  its  wings,  and  having  attached  to  its  sole  i 
piece  of  iron  terminating  in  radiating  prongsi  This  being 
worked  directly  under  uie  row  of  potato  pUnts,  unearths 
the  tubers,  and  spreada  them  on  the  surface  by  one  opei» 
tion.  The  potatoes  are  gathered  into  baskets,  from  which 
they  are  emptied  into  carts  and  conveyed  at  once  to  some 
dry  piece  ot  ground,  where  they  are  piled  up  in  long  narrow 
heaps  and  immediately  thatched  with  straw.  The  base  of 
the  heaps  should  not  exceed  a  yard  in  width,  and  should  be 
raised  above  the  surfaoe  level  rather  than  sunk  below  it,  as 
is  very  usually  donei  As  the  dangers  to  be  guarded  against 
are  heeeUng  ^ad/roH,  measures  must  bo  taken  with  an  eye 
to  both.  The  crop  being  put  together  in  as  dry  and  dean 
a  state  as  possible,  a  good  covenng  of  straw  is  put  on,  and 
coated  over  two  or  three  inches  thick  with  earth,  care  being 
taken  to  leave  a  chimney  every  two  yards  along  the  ridge. 
By  thus  keeping  the  heaps  dry  and  secure  from  frosty  it  is 
usually  possible,  even  yet,  to  preserve  potatoes  in  good 
condition  till  spring  Such  diseased  ones  as  have  been 
picked  out  at  the  gathering  of  the  crop  can  be  used  for 
feeding  cattle  or  pigs.  The  fact  that  pigs  fatten  appor 
rently  as  well  on  diseased  potatoes  when  cooked  by 
steaming  or  boiling,  sa  on  sound  ones,  ia  certainly  a  very 
important  mitigation  of  this  dreaded  calamity.  There  are 
several  varieties  of  the  potato,  such  as  "yams,"  "lumpers,* 
"  mangel-wursel  potato,"  ^c,  which,  although  unfit  for 
human  food,  are  much  relished  by  cattle,  and  which,  from 
their  abundant  produce,  healthiness,  and  great  fattening 
quality,  are  well  deserving  of  being  more  generally  cultivated 
for  the  purpose  of  being  used  in  combination  with  turnips 
and  other  substances  in  the  fattening  of  cattlei  The  turnip 
crop  of  recent  years  has  been  nearly  as  much  diseased  as 
the  potato  crop,  and  as  one  remedy  against  "  fingers-and* 
toes"  in  the  former  ia  to  let  longer  intervals  of  time  inter- 
vene before  their  recurrence  in  the  same  field,  and  as  it 
has  been  ascertained  that  an  acre  each  of  beans,  potatoes, 
and  turnips  will  produce  more  beef  than  three  acrea  of 
turnips  alone,  it  is  worthy  the  consideration  of  those  con- 
cerned whether  it  would  not  be  prudent  to  substitute  a 
crop  of  theae  coarser  potatoes  for  a  portion  of  their  turnip 
crop  on  fields  or  parts  of  fields  that  have  borne  diseased 
turnips  in  previous  rotations.  Eight  tons  per  acre  ia  a 
good  crop  of  potatoea. 

Section  2. — Tumipi. 

The  introduction  of  turnips  as  a  field  crop  constitutes 
one  of  the  mor^  marked  epochs  in  British  agrienltura.  To 
the  present  day  no  better  criterion  exists  by  which  to 
estimate  its  stote  in  any  district,  or  the  skill  of  individual 
farmers,  than  the  measure  of  success  with  which  this  or 
other  root  crops  are  cultivated.  We  have  already,  in  our 
section  upon  fallowing,  described  in  detail  the  process  of 
preparing  the  soil  for'  drilled  green  crops.  Referring  the 
reader  to  what  ia  there  said,  we  now  proceed  with  our 
description  of  turnip  culture  ^ 

Prevlgua  to  the  introduction  of  bone-dust  and  guano, 
farin-yarj  dung  formed,  in  the  majority  of  cases,  the  only 
availablf  manure  for  the  turnip  crop^  It  was  almost  in- 
variably formed  into  heaps  ii^  the  field  to  which  it  was  to 
be  appUed,  ^d  repeatedly  turned,  as  greal;  stress  waa  laid 
on  having  it  well  rotted.  The  introduction  of  these  invalu- 
able portable  manurdk  has,  however,  not  only  immensely 
extended  the  culture  of  tiie  turnip,  but  has  materially 
modified  the  oouiae  of  procedure.  On  the  first  xntroduo* 
tion  of  bone-dust  the  practice  *was  to  use  the  f oldoyard 
dung  aa  f  ar  as  it  would  go,  and  to  apply  bone-dust  alone, 
in  quantities  of  from  sixteen  to  twenty  bushels  per  aore, 
to  the  remainder  of  the  crop.  Quano,  too,  for  a  time  was 
«ie4  to  fomo  extent  on  th^  same  i)rinciplej  bat  now  it  is 
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molt  aatiafactorily  proTed  that  whereas  rery  good  crops  of 
tnmipe  can  be  obtained  bj  manuring  either  vith  dnng 
alone,  at  the  rate  of  from  fifteen  to  twenty  tone  per  acre, 
or  boneto  alone,  at  the  rate  of  sixteen  to  twenty  bushek,  or 
guano  alone,  at  the  rate  of  three  or  four  owt,  much  h^tt^ 
crops  can  be  obtained  by  applying  to  each  acre  its  propor- 
tion of  each  of  these  kinds  and  quantities  of  manures.  A 
portion  of  the  bones  is  now  usually  applied  in  the  form  of 
fuperphosphate  of  lime;  and  as  this  subatance,  and  also 
guano,  have  a  remarkable  power  of  stimulating  the  growth 
•of  the  turmp  in  its  earliest  stage,  forcing  it  to  the  state  fit 
for  thinning  from  ten  to  fourteen  days  earlier  than  hereto- 
fore, there  is  now  no  occasion  for  tiie  dung  being  in  the 
advanced  state  of  decomposition  that  was  formerly  found 
necessary.  When  farm-yard  dung  alone  was  used,  it 
behoved  to  be  in  a  soluble  state,  ready  to  furnish  nourish- 
ment to  the  plant  from  the  beginning.  But  in  bringing  it 
to  that  state  a  considerable  loss  is  sustained  by  fermentation, 
and  its  bulk  is  so  much  reduced  that  it  becomes  difficult  to 
distribute  evenly  the  allowance  which  would  be  available 
for  each  acre,  in  order  to  give  the  whole  crop  a  share  of  it 
This;  however,  it  is  most  desirable  to  do,  as  good  farm- 
yard manure  contains  in  itself  the  whole  elements  required 
by  the  crop;  and  hence  an  additional  reason  for  the  plans 
of  applying  farm-yard  dung  which  have  already  been 
noticed.  If  that  made  during  the  previous  summer  has 
been  applied  In  autumn  to  the  lea  before  ploughing  for 
oats,  as  far  as  it  will  go,  and  another  portion  of  the  con- 
templated turnip  break  dunged  before  the  winter  furrow, 
with  all  that  has  been  made  up  to  that  time,  and  the  future 
accumulations  up  to  April  formed  into  heaps,  to  bo  applied 
in  the  drills  for  the  latest  sowings,  the  manures  produced 
on  the  farm  may  be  made  to  go  over  nearly  the  whole 
breadth  under  Toot  crops. 

In  proceeding  to  sow  those  portions  that  were  dunged 
l)efore  tlte  oat  crop  and  on  the  stubble,  all  that  is  required 
is  to  form  the  drills,  and  apply  the  guano  or  bones,  or 
mixture  of  both,  by  hand.  In  doing  this,  ten  or  twelve 
driUs  are  set  out  the  evening  before,  Uiat  all  may  be  ready 
for  a  good  start  The  light  manure  is  taken  to  the  field 
in  carts,  which  are  unyoked  at  oonyenient  distances  for 
replenishing  the  aprons  of  the  young  persons  (one  for  each 
plough)  or  the  machine  by  which  it  is  distributed  along 
the  drills  The  sowers  of  the  manure  being  started  on  the 
«utside  driUs,  the  ploughmen  proceed  to  open  fresh  ones 
inside  in  going,  and  to  cover  in  the  manure  by  reversing 
the  first  formed  ridgelets  as  they  return.  The  seed  machine, 
sowing  two  rows  at  a  time,  f oUows  dose  up  to  the  ploughs, 
and  thus  the  work  goes  rapidly  on,  each  plough  getting 
over  from  2^  to  3  acres  ar<lay.  When  farm-jrard  dung  is 
applied  at  Uie  time  of  sowing,  the  process  is  the  same, 
except  that  the  driUa  must  bo  opened  somewhat  deeper, 
and  that  the  dung-carts,  followed  by  an  adequate  number 
of  spreaders,  precede  the  sowers  of  the  light  manures.  In 
filling  the  dung-carts,  one  able-bodied  labourer  ia  required 
for  each  plough  employed  in  drilling;  and  where  these 
amount  to  thne,  six  spreaders  are  required  to  distribute 
it  evenly  along  the  dribs.  In  some  districts  the  double- 
breasted  plough  ia  used  in  forming  the  drills  and  coyering 
in  the  dunj^  In  the  hands  of  a  skilful  ploughman  that 
implement  does  certainly  make  neater  work  to  look  at;  but 
so  far  as  the  success  of  the  crop  is  concerned,  the  eommon 
swing-plough  is  preferable,  for  in  covering  in  with  it  the 
earth  ia  made  to  run  orer  the  top  of  the  ridgelet,  by  which 
means  the  clods  fall  into  the  hollow,  and  the  finest  of  the 
mould  IS  left  on  the  top,  where  the  seed  is  to  be  deposited. 
With  the  double  mould-board  this  cannot  so  weH  be  dime, 
and  the  consequence  is,  that  a  groove  ia  formed  on  the  top 
of  the  ridgelet,  in  whidi  the  small  dry  dods,  carried  up  by 
the  tail  of  th^  mould-board,  are  left^  fonnini^  thQ  worst 


possible  bed  for  the  seed  In  pardiing  weather  it  is  usus] 
to  pass  a  light  roller  over  the  drills  immediately  after 
sowing,  to  retain  the  moisture  and  insure  germinatiaiL 
The  seed  is  deposited  near  the  surface,  half  an  inch  of 
mould  being  a  sufficient  covering.  The  quantity  sown  is 
2  lb  per  acre  of  globe  or  yellow  turnip  seeds,  and  3  to  4 
lb  of  swedes.  Cue  must  be  taken  that  the  seed  is  fresh, 
so  as  to  have  a  vigorous  and  thick  plant  Thick  sowing 
increases  the  difficulty  of  thinning  out  the  plants,  but  it 
hastens  their  growth,  and  diminishes  the  risk  of  failure 
from  the  depredations  of  the  turnip  beetlei  The  time  of 
sowing  in  the  south  of  Scotland  extends  from  tlie  begin- 
ning  to  the  end  of  May  for  swedes,  and  thence  to  the 
middle  of  June  for  yellows  and  globes.  A  partial  sowing 
of  yellow  or  globe  is,  however,  made  by  careful  stock- 
mastera  before  sowing  the  swedes,  to  be  ready  for  use  by  the 
end  of  August  or  beginning  of  September,  when  pasturage 
fails.  Sowings  of  early  varieties,  such  as  the  stubble  tomip 
and  certain  yellow  kinds,  are  also  made  after  winter  tares 
or  other  catch  crops,  until  the  middle  of  July;  but  in  Scot- 
land they  cannot  be  sown  later  than  this  with  advantage, 
unless  for  the  production  of  a  crop  of  seed.  The  avenge 
weight  per  acre  of  swedes  may  be  stated  at  18  tons,  and 
of  turnips  at  22  tons,  but  double  these  rates  hare 
occasionaUy  been  obtained.  Recent  experiments  go  to 
show  that  with  liberal  manuring  and  early  sowing,  the 
weight  of  the  crop  Is  considerably  increased  by  thinning 
out  the  plants  at  wider  intervals  than  has  hitherto  been 
customary.  The  usual  practice  in  Scotland  has  been  to 
sow  in  ridgelets  27  inches  apatt,  with  9  or  10  inches  be- 
twixt the  plantSL  Recent  experiments  establish  the  fact 
that,  with  15  inches  from  plant  to  plant,  much  larger  bulbi 
and  a  greater  acreable  produce  are  obtained.  As  it  is 
ascertained  that  in  the  case  of  swedes  the  largest  bolbe 
are  also  the  best  in  quality,  it  is  of  the  greater  consequence 
to  allow  them  ample  room. 

The  thinning  is  commenced  as  soon  as  the  rough  leaf  is 
fairly  devdoped.  Previoua  to  this  operation  the  horse-hoe 
is  worked  betwixt  the  rows  for  the  doaUe  purpose  of 
destroying  weeds  and  facilitating  the  operation  <^  thinning 
This  operation  is  sometimes  still  farther  facilitated  by 
using  Huckvale's  machine,  which  slaps  out  the  rows  so  u 
to  leaye  tufts  of  plants  at  regular  distances  apart  The 
tingling  of  the  plants  is  performed  by  the  hand-hosL  The 
young  persons  by  whom  this  work  is  usually  performed 
advance  in  eeKdom  with  their  backs  to  the  untouched  work, 
the  steadiest  and  most  expert  worker  leading  the  band. 
This  arrangement  insures  a  uniform  rate  of  progress,  saves 
the  finished  work  from  being  trodden  upon,  and  keeps  the 
workers  dosdy  under  the  eye  of  the  steward.  Hub  thin- 
ning of  the  rows,  so  as  to  leave  single  plants  at  regular 
intervals  of  12  to  15  inches  apart,  ia  accomplished  by  sb 
alternate  thrusting  and  drawing  motion  of  the  hoe,  which 
a  little  practice  enables  the  workers  to  perform  with  such 
predsion  that  very  rardy  do  they  dther  make  a  gap  or 
leave  double  plants,  and  still  more  rmrdy  do  they  require 
to  stoop  down  to  disentangle  them  with  their  fingera 
Three  of  these  workers  can  usually  thin  an  acre  in  a  day. 
With  ordinary  care  on  the  part  of  the  overseer,  there  is  no 
great  difficulty  in  getting  the  pUnts  left  single  at  proper 
intervals ;  but  it  ia  very  difficult  to  get  the  hoers  trained 
to  sdect  and  leave  only  the  stoutest  plants.  And  yet  so 
important  is  this,  that,  all  other  things  being  e^ial,  a 
difference  of  two  to  tiiree  tons  per  acre  in  the  rate  of  pro- 
dnoe  has  been  asoertained  to  result  on  ^tnp^nng  rows 
that  had  been  thinned  by  a  person  who  took  pains  to 
seleet  and  leave  the  best  plants,  with  others  on  which  they 
had  been  left  indiscriminatdy.  When  the  plants  hsvs 
rallied  after  the  thinning,  and  begun  to  grow  zapidfy,  the 
t^ual  practice  has  beep  to  t^m  %  furrow  from  eSkher  fide 
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of  Uiom  into  th«  middle  of  the  intorral  by  a  one-hone 
ploagh,  and  then  to  level  this  down  by  a  torn  of  the  hone- 
hoei  A  great  unproTemont  on  this  praotiee  is  to  nee 
Tennanfs  grabber  instead,  adjusted  for  drill  work  in  the 
manner  already  described.  By  thus  using  a  strong  imple- 
ment drawn  by  two  hones,  the  soil  in  the  interrals  betwixt 
the  rows  can  be  stirred  a  foot  deep  if  required,  without 
any  risk  of  hurting  the  young  pluits,  and  this,  too,  is 
scoomplished  by  a  single  opention.  A  second  hand-hoeing 
is  then  given,  which  usually  completes  the  after  culture. 

The  nature  of  the  soil  will  generaUy  determine  the  mode 
of  consuming  the  crop.  On  all  loose,  diy  soils,  feedinic  off 
hy  sheep  is  the  most  profitable  plan;  whereas  on  deep, 
strong  loams,  it  is  adyisable  to  withdraw  the  whole  produce, 
and  hare  it  eaten  by  cattle,  as,  unless  in  very  farourable 
weather,  when  eren  a  fourth  is  fed  off  by  sheep,  the  extra 
msnoring  docs  not  compensate  to  the  after  crops  for  the 
injury  which  they  usually  sustain  from  the  treading  and 
poaching.  On  the  poorest  class  of  light  soils  the  whole 
erop  should,  if  possible,  be  consumed  where  it  grows  by 
aheen;  but  on  those  of  a  better  description,  a  third,  a  half, 
or  two-thirds  n^ay  be  withdrawn  for  the  feeding  of  cattle, 
according  to  circumstances.  WhatcTer  the  proportion  left 
on  the  ground,  care  is  to  be  taken  to  regulate  the  interrals 
ao  SB  to  distribute  the  treading  and  droppings  of  the  sheep 
as  equally  aa  possible  over  the  field. 

The  management  of  the  turnip  crop  so  as  that  it  may 
be  iupplied  to  the  live  stock  in  the  best  possible  condition 
daring  the  entire  season,  is  a  point  of  the  greatest  import- 
anca  The  portion  that  is  to  be  used  as  cattle  food  is 
remored  from  the  ground  aa  soon  as  the  crop  is  suffi- 
ciently matured,  and  before  the  time  when  drenching 
rains  and  seyere  frosts  may  ordinarily  be  looked  for.  The 
beet  way  of  presenring  turnips  is  by  storing  in  broad  flat 
heaps,  not  exceeding  20  indiea  deep,  on  some  dry  and 
■heltwed  situation,  open  to  the  sun,  and  oovering  them 
with  a  good  coating  of  straw.  It  takes  less  labour  to  put 
them  together  in  this  way,  and  less  straw  to  corer  them; 
and  being  leas  exposed  to  frost  and  parching  winds,  tbey 
retain  their  juices  much  better  than  when  stored  in  long 
narrow  heapa.  The  pulling  of  swedes  preparatory  to  stor- 
ing is  much  facilitated  by  passing  under  them  a  sharp 
ahare,  and  so  cutting  across  the  tap-roots  without  displacing 
the  bulbsL  The  thatch  of  the  corn-stacks  that  are  thraahed 
in  autumn  is  usually  resenred  for  corering  turnip  heapsi 
After  1st  NoTember  it  is  well  to  make  diligent  use  of 
erery  farourable  hour  in  thus  securing  the  turnip  crop. 

The  portion  to  be  fed  off  by  sheep  must  necessarily  bo 
treated  in  a  different  manner.  What  is  to  be  used  after 
Christmas  can  be  Tory  readily  defended  against  froet  by 
earthing  up  in  the  dnUs  with  the  oommon  plougL  But 
aa  what  is  to  be  consumed  by  the  young  sheep  must  be 
pulled  and  trimmed  at  any  rate,  in  order  to  be  sliced,  the 
best  way  is  to  th*x>w  the  tumipa  into  heapa  at  regular 
distances,  and  cover  them  with  a  thin  coating  of  earth.  By 
tlus  means  the  tumipa  are  kept  from  running  to  stems, 
and  the  sheep  get  them  clean  and  fresh,  whaterer  the  state 
of  the  weather.^  The  same  end  is  secured  by  opening  a 
trench  by  a  bout  of  the  common  plough,  into  which  the 
turnips  from  two  drilla  on  either  side  are  laid  in  regular 
order  with  their  tops  uppermost^  and  the  earth  turned 
orer  «pon  them  by  NTersing  the  course  of  the  plougL 
When  wanted  for  use  they  are  again  unearthed  by  means 
of  the  plough.  The  feeding  qualities  of  tumipa  are  so 
seriously  impaired  by  exposure  to  frost,  even  when  they 

1  Daring  tLe  anvtoany  wet  wlater  of  1852-6S  a  large  qvsntfty  of 
karaip^  nd  ewedee  tntended  for  eattle  food  wai  ttorml  la  this  way. 
TIm  trimming  aad  storing  was  earried  on  everj  dvy  day,  and  the 
carting  poatpoMd  natU  the  ooentrenca  of  frost  or  drosf  ht  admitted 
Qf  its  being  dnpt  vf thpot  injury  to  tho  land. 


escape  actual  destraction,  that  the  expense  of  securing 
them  by  one  or  other  of  these  methods  is  always  amply 
repaid.  In  rery  mild  winters,  again,  storing  is  equally 
effective  in  preventing  the  virtues  both  of  the  turnips  and 
the  soil  from  being  wasted  by  the  pushing  of  the  seed  stems 

The  turnip  is  liable  in  the  early  stages  of  its  growth  to 
the  attacks  of  various  insects.  The  moat  formidable  of 
these  enemies  is  the  turnip  beetlf,  which  frequently  settles 
upon  the  plants  as  soon  as  thoy  appear  above  ground  in 
such  numbers  as  totally  to  destroy  the  whole  of  them.  The 
boat  way  of  guarding  a^iust  thcao  nimble  adveraariee  is 
to  endeavour,  by  careful  preparation  of  the  soil,  liberel 
manuring,  and  thick  aooding,  to  aocure  a  thick  plant  and 
npid  growth;  for  whenever  the  roui^h  leaf  is  expanded  the 
risk  from  this  quarter  is  over.  From  time  to  time  the 
young  turnip  plants  are  assailed  by  the  larva  of  certain 
butterflios  and  moths,  which  sometimes  appear  in  such  num 
ben  as  to  cause  aerioua  alarm,  but  ordinarily  their  attacks 
occoaibn  but  a  alight  chock  to  the  growth  of  the  cropi 

A  far  more  formidable  evil  ia  the  disease  called  "  fin^  in 
and  toes."  which,  although  long  known,  seems  to  be  steadily 
extending,  and  has  boon  wider  spread  and  more  virulent 
since  1851  than  in  previous  yeara  This  truly  formidable 
disease  sometimoa  ahowa  itself  by  the  time  that  the  plants 
are  ready  for  thinning,  but  more  usually  it  is  about  the 
stage  when  the  second  hooing  is  given  that  unmistakable 
indications  of  its  presence  are  observed.  The  crop  appean 
in  high  health,  and  is  making  npid  growth,  when  suddenly, 
under  hot  sunshine,  numben  of  the  plants  are  scon  to  droop 
with  flaccid  leaves ;  and  examination  being  made,  it  is  found 
that  the  disease  has  already  made  serious  progreaa  In 
some  cases  it  ia  chiefly  confined  to  the  tap-root,  which  is 
distorted  with  knobby  excrescencea  In  othen,  tha  roots 
present  a  thickened,  palmated  appearance,  giving  rise  to  the 
popular  name  for  the  disease,  "  fingen  and  toes;"  while  in 
othen  the  lateral  roots  expand  into  glandular-looking  tuben, 
which  frequently  appear  partially  above  ground  at  distances 
of  several  inches  from  the  central  stem.  For  a  time  all 
these  forms  of  the  excrescences  present  a  smooth  healthy 
looking  skin,  yielding  no  tnce  of  the  presence  of  insects  of 
any  kind,  either  externally  or  internally.  By-and-by  the 
skin  creeks  over  the  excrescences,  which  speedily  assume  a 
gangrenous  appeannca  Indeed,  the  whole  symptoms  pre- 
sent a  striking  analogy  to  cancer  in  the  animal  system. 
By  the  time  that  the  healthy  plants  are  approaching  near 
to  maturity,  the  most  diseased  ones  have  usually  lost  all 
resemblance  to  turnips,  and  there  remains  on  the  land  a 
substance  like  rotten  fungua  In  very  bad  cases  whole 
acres  together  are  found  in  this  state,  with  here  and  there 
a  sickly  distorted  tumip  still  showing  a  few  green  leavea 
At  other  times  a  few  only  of  the  plants  are  wholly  destroyed ; 
the  field,  to  a  casual  observer,  looking  not  much  amiss, 
though  a  closer  inspection  proves  that  the  general  crop  ia 
of  stunted  growth,  with  few  plants  entirely  free  from  the 
disease.  Such  partially  diseased  roots  are  not  absolutely 
rejected  by  sheep,  but  they  are  evidently  unpalatable  and 
innutritions,  while  the  crop  as  a  whole  is  more  speedily 
consumed  than  its  general  appearence  would  lead  one  to 
expect  When  this  disease  appean  on  farms  that  have 
previously  been  exempt  from  it,  it  is  usually  confined  for 
a  year  or  two  to  small  patches,  which,  however,  in  the 
abeenoo  of  remedial  measures,  steadily  and  repidly  extend, 
not  only  on  the  recurrence  of  a  turnip  crop  on  the  same 
fields,  but  over  the  other  parte  of  the  farm.  Indeed,  there 
are  not  wanting  indications  of  its  being  propagated  by 
contagion:  aa.  for  instance,  when  tainted  roots  are  carted 
into  pastures,  and  the  disease  shows  itself  moat  in  those 
places  where  they  have  been  consumed,  when,  in  course  of 
rotation,  the  field  comes  afterwards  to  bear  a  turnip  crop. 
When  they  are  consumed  by  cattle  in  fold-yards,  the  dung 
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may  be  the  medium  of  oontamination,  on  the  snppoiiiion 
that  this  conjecture  is  well-founded.  Ploughing  l&nd  in  ft 
wet  state  evidentlj  aggrayatea  the  diseaae.  We  know  of 
one  instance  where  a  strip  down  the  middle  of  a  field  WM 
ploughed  in  autumn  while  soaked  bj  rain,  on  which  wet 
ploughed  portion  the  turnips  were  oTidentlj  more  diseased 
than  over  the  rest  of  the  field.  In  another  instance  which 
came  un<^r  our  personal  observation,  a  ditch  running  along 
part  of  the  top  of  a  field  of  upwards  of  50  acres,  was 
scoured  in  spring,  and  the  mud  spread  back  over  the  head- 
land. The  whole  field  was,  in  the  same  season,  sown  with 
turnips,  which  proved  an  excellent  crop,  entirely  free  from 
**  fingenS  and  toes,f  with  the  exception  of  that  portion  of 
headland  on  which  tlu)  mud  was  spread,  where  every  plant 
was  ditf"^ed.  Although  wholly  in  the  dark  aa  to  the 
nature  ^d  propagation  of  this  disease,  it  is  well  to  know 
that  th««  judicious  application  of  lime  is  a  certain  remedy. 
In  order,  however,  to  its  efficacy,  it  must  be  applied  in  a 
powdery  UaU  after  the  autumn  ploughing,  and  immediately 
incorporated  with  the  soil  by  harrowing;  or  else,  as  a  oom- 
post  with  ^iitrth,  spread  on  the  lea  before  breaking  up  for  oata. 
We  knov  from  experience  that  a  very  moderate  dose  (say 
four  tons  of  unslaked  sheila  to  the  acre)  applied  in  this, 
way  will  suffice  to  prevent  the  disease.  It  is  on  light  soila 
that  its  ravages  are  most  frequently  experienced,  and  to 
these  heavy  doses  of  lime  are  unsuitablei  Indeed,  whether 
for  promoting  the  general  fertility  of  aoila,  or  for  warding 
off  the  attacks  of  this  diaease,  moderate  applications  of 
lime  every  ^m/m  years  or  so  seem  preferable  to  heavier 
dressings  at  longer  intervala.  The  name  "fingers  and 
toes"  ia  not  unfrequently  applied  to  a  distinct  diaease 
to  which  the  turnip,  in  common  with  the  cabbage  and  other 
coleworts,  is  liable — namely  anbury  or  club  root  When 
the  knobby  excrescence  which  ia  found  on  plants  affected 
by  anbury  is  broken  np,  it  is  found  to  encase  a  white 
maggot,  whose  presence  ia  the  obvioua  cauae  of  the  mis- 
chiel  We  have  seen  young  cabbages  which  had  begun  to 
droop  from  clubbing,  when  pulled  up,  freed  from  the 
parasite,  and  replanted,  regain  healthy  growth  and  oome  to 
prosperous  maturity.  In  the  case  of  the  "  finger  and  toe," 
the  most  careful  investigation,  aided  by  the  microscope, 
haa  hitherto  failed  to  detect  any  inaect  cause  for  this 
diaaatroua  malady. 

^  Section  3. — Mangel-WuneU 

'  This  root  has  been  steadily  rising  in  estimation  of  late 
years*  It  is  peculiarly  adapted  for  those  southern  porta  of 
England  where  the  climate  is  too  hot  and  dry  for  the  suo- 
cessful  cultivation  of  the  turnip.  A  competent  authority 
declares  that  it  is  there  easier  to  obtain  SO  tons  of  mangold 
than  20  tons  of  swedes,  and  that  it  ia  not  at  all  unusual 
to  find  individual  roota  upwarda  of  30  lb  in  weight  In 
Scotland  it  is  jost  the  reverse,  it  being  oomparatively  easy 
to  grow  a  good  crop  of  swedes,  but  very  difficult  to  obtain 
20  tons  of  mangold.  This  plant  is  very  susceptible  of 
ii\Jnry  frpm  frost,  and  hence  in  the  short  summer  of  Soot- 
land  it  con  neither  be  sown  so  early  nor  left  in  the  ground 
so  late  OS  would  b«  requivite  for  its  mature  growth.  These 
difficulties  may  possibly  be  got  over  ^ther  by  the  selection 
of  hardier  varieties  or  by  more  skilful  cultivation.  Its 
feeding  quality  is  said  to  bo  nearly  equal  to  that  pf  th« 
swede;  it  is  much  relished  by  Uvq  stock — pigs  especially 
doing  remarkably  well  upon  it;  and  it  has  tiie  very  im« 
portent  property  of  keeping  in  good  condition  till  mid- 
summer if  required.  Indeed,  it  ia  only  oft^r  it  has  been 
some  months  in  the  store  heop  that  it  becomes  a  palatable 
and  safe  food  for  cattle.  It  is,  moreover,  exempt  from  the 
attacks  of  the  turnip  boetlei  On  all  these  accounts,  there- 
fore, it  is  peculiarly  valuable  in  thoee  parts  of  Great  Britain 
"*here  the  unmm^r  ia  usually  hot  and  dry— oondiUom  of 


dimate  whidh  or*  hivoarabla  to  the  mangold  and  peculiarly 
unfavourable  to  the  turnip. 

XTp  to  the  act  of  depositing  the  seed,  the  procesaes  of  pro' 
poration  for  mangold  are  identical  with  thoee  deeciibed  foi 
the  turnip;  winter  dunging  being  even  more  appropriate  for 
the  former  than  for  the  latter.  The  ridgeleta  being  formed 
28  inches  apart,  and  charged  with  a  liberal  aUowanoe  of 
dung  and  guano,  the  seeds  are  deposited  along  the  top,  at 
the  rate  of  about  4  lb  per  acre.  The  common  drilJ^g 
machines  are  eaaiiy  fitted  for  sowing  its  large  rough  seeds, 
which  should  be  sown  from  the  10th  to  tiie  25th  April 
The  after  culture  ia  also  identical  with  that  of  the  turnip. 
The  plants  are  thinned  out  at  distances  of  not  less  than  15 
inches  apart  Tjanaplanting  can  be  used  for  filling  up  of 
gaps  with  more  certainty  of  success  than  in  the  case  of 
swedes.  But  we  find  it  much  more  economical  to  avoid 
such  gapa  by  sowing  a  little  swede  seed  along  with  the 
mangold  Several  varieties  of  the  plant  are  cultivated — 
thoee  in  best  repute  being  the  wrange  ylohe,  the  /on^  ydlcv, 
and  the  long  red.  This  crop  requires  a  heavier  dreasing  of 
manure  than  the  turnip  to  grow  it  in  perfection,  and  is 
much  benefited  by  having  salt  mixed  with  the  manure  at 
the  rate  of  2  or  S  cwt  per  acre.  The  crop  requires  to  be 
secured  in  store  heapa  aa  early  in  autumn  aa  possible,  aa  it 
is  easily  injured  by  frost  l^e  following  graphic  descrip- 
tion of  this  process  is  by  Mr  Morton  of  Whitfield : — 

"The  mode  of  harrestiiig  our  root  crop  which  we  heve  adeplid 
for  eeverel  yeere  is  this  :  We  lot  the  liftiiig,  cuttiag  off  ^e  leevei 
and  the  roota,  and  patting  the  roota  into  the  cart — at  so  much  par 
acre,  according  to  the  weight  of  the  crop— to  one  man,  who  ceta 
other  men  to  join  with  him  in  the  work  and  ahare  in  the  profiti ; 
and  the  arrangemenf  I  require  to  be  adopted  ia,  that  the  one-hone 
carta,  which  I  employ  to  haul  the  roots,  ahall  be  oonatantly 
emploTed,  and  I  require  from  16  to  20  loads  or  tons  of  roots  to  U 
filled  nourly.  The  nnmber  of  carta  required  ia  aocordinr  to  the 
distance  of  the  field  from  the  atore ;  thus  the  dietanoe  from  the 
middle  of  the  field  to  the  store  being  16  ehaina,  four  carts  are 
required ;  22  chains  require  five  carts ;  and  80  chsins  require  seven 
carts. 

'*  The  made  qf  I0in{f  the  roots, — Five  men  are  employed  to  pall 
^p  the  roote  ;  each  man  pulls  up  two  rows ;  standing  betweon  the 
rows,  he  takee  with  his  left  hand  a  root  from  the  row  on  his  left 
side,  and  with  hia  right  hand  a  root  from  the  row  on  his  ririit  side^ 
and  pulling  both  np  at  the  eame  time,  places  them  side  by  side^ 
aoroae  the  row  where  he  pulled  up  the  roote  with  his  right  hand,  so 
ae  to  have  the  tope  lying  in  the  space  between  the  two  rows  he  has 
pulled  up ;  the  next  man  takee  the  two  rows  at  the  right  hand  of 
the  last  two  rows  we  have  Just  deeoribed,  and  he^  with  eooh  of  hia 
hands,  pulls  up  a  row,  and  ^aces  them  on  the  line  of  the  row  whidi 
he  haa  pulled  up  with  hia  left  hand,  with  the  root  end  lyiajc  towards 
the  rout  end  of  the  first  row,  so  that  we  have  now  four  rows  of  roota 
Iving  dose  together  in  two  rows,  side  by  side^  with  their  leavee  on 
the  outside  of  each  of  these  rows,  and  tne  roota  of  each  row  nearly 
touching  each  other ;  and  every  fonr  rows,  when  growin|^  an  thus, 
when  puled,  laid  in  two  rows,  root  to  root,  oocnpying  aot  more 
than  27  incheet  Now,  as  the  next  four  rows  are  Uflod  in  the  aame 
way,  and  pla:ed  in  like  manner,  we  have  a  space  unoocnpied  ef 
three  timee  27  inches,  or  0  feet  0  inches  between  each  doublo  row  ef 
root%  for  the  cart  to  so  between  them  (via.,  thia  douUe  row  of  faulba 
after  they  have  had  tne  leavee  and  roota  cut  off),  to  carry  off  the 
bulbe  to  the  store.  After  the  five  men  who  are  pulling  the  roots 
there  follow  ten  women  or  boys,  with  knives  made  of  piecea  of  old 
scythss,  who^  with  repeated  blows,  out  off  the  leaves  and  roots 
without  ever  ifioving  one  of  them  with  their  hands ;  thie  ia  oonstaat 
but  not  hard  work,  and  it  rec^uiree  tea  active  women  or  hoyi  to 
keep  up  with  the  five  men  pullm^ 

"Immediately  on  the  neela  of  the  cutters  foUow  the  carta 
between  the  two  double  rows  of  bulbs  as  they  lie,  having  theii 
leisveq  #Bd  roots  out  9lf )  and  a  man.  one  of  the  prineipals  of  the 
san^  an4  n|ne  yo^ng  active  boys  ana  girli»  throw  up  the  holhe  aa 
mat  M  tbey  can  ii(to  the  cart^  the  man  speaking  to  the  hosae  te 
mov9  fonrer4  or  stop  aa  they  clear  the  ground ;  when  one  earl  is 
AiU,  an  emp^  one  has  been  brought  by  one  of  the  boys  who  drive 
the  carts,  and  placed  immediately  behind  the  fVill  one ;  ao  that,  e^ 
he  movee  off  with  the  fi^  eart,  the  man  pails  the  hone  with  ^ 
empty  oart  to  move  forward,  ajid  tticv  prooeed  to  throw  tibe  reota 
into  the  cart  aa  fast  aa  thej  did  into  ttie  one  that  haa  just  cons  o9 
the  field.  -  -        s 

"The  pulling  of  the  urnte  and  the  flllinff  of  the  carta  htb^  the 
prindpal  work,  one  o(  the  Mere  |s  i^  fa«h  of  theee  de|iarc«|fiit«  eC 
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the  iroric ;  so  that,  Ij  hit  txample,  he  ahowe  those  with  him  how 
hewidiee  them  to  work,  and  thus  the  work  proceeds  with  the 
utmost  legnlsritr  and  despatch ;  20  cart-loads  are  hourly  filled  in 
the  iieMs  and  deliTered  in  the  store ;  180  to  182  loads  of  22  cwt 
and  28  owt.  each  in  a  day  of  nine  hbors  ;  thus  a  cart-load  is  filled 
ereiy  three  minntee  by  10  pairs  of  hands,  which  are  polled  by  fire 
ptirs  of  hands,  and  tiM  leares  and  roots  eat  off  by  10  pairs  of  hands 
—in  all  26  pears  of  hands^  men,  women,  and  boys.  This  has  been 
repeatedly  done  in  a  day. 

'*The  stores  are  made  of  posts  and  mili^  enclosing  a  spaoe  9  feet 
apart  and  4i  feet  high,  and  of  any  length,  if  the  spaoe  ?nll  admit, 
and  aa  near  to  where  thejr  are  to  be  oonsomed  as  poesibla.  The 
posts  are  6  feet  apart,  let  into  the  ground  18  inchea,  and  4i  feet 
aboire,  with  fiTo  rails  above,  4  or  5  inchee  wide^  nailed  to  the  inside 
of  the  posts  ;  and  each  of  these  stores  is  8  feet  apart  I  hare  14  of 
them,  abont  70  feet  long  each,  which  is  sufficient  to  store  f^om  1000 
to  1200  tons  of  bulbs." 

The  heaps  are  caiefoUj  thatched,  and  the  spaooe  betwixt 
them  fiUed  with  straw  to  keep  ouik  frost 

It  is  belieyed  that  in  many  cases  crops  of  turnip  and 
mangold  conld  be  more  cheaply  stored  by  means  of  the 
portable  railway  than  by  carts,  and  with  less  injury  to  the 
land.  This  is  especially  the  case  with  clay  soils  and  in 
wet  seasons.  In  using  it^  eight  drills  of  roots  are  trimmed 
and  laid  in  two  rows,  as  Mr  Morton  described ;  the  rails 
are  shifted  between  the  pairs  of  rows  in  snccession;  and 
the  roots  are  pitched  into  light  tracks,  which  a  man 
poahes  before  him  to  the  headland,  where  the  contents 
are  dischaiged  by  tipping.  Being  there  heaped  np  and 
thstched,  the  roots  are  carted  to  the  homestead  as  required. 

Section  4. — Carrot, 

This  root,  though  so  desenredlj  esteemed  and  nniyer- 
«ally  grown  in  gardens,  has  not  hitherto  attained  to  general 
cultivation  as  a  field  crop.  This  is  owing  chiefly  to  certain 
practical  difficolties  attending  its  enltore  on  a  larger  scale. 
Its  light  feathery  seeds  cannot  easily  be  sown  so  as  to 
secure  their  regular  germination;  the  tardy  growth  of  the 
young  plants,  and  the  difficulty  of  discriminating  between 
them  and  weeds  makes  the  thinning  a  troublesome  afSur; 
the  harvesting  of  the  crop  is  comparatively  expensive;  and 
it  is  only  on  sandy  and  light  loamy  soils,  or  those  of  a 
peaty  character,  that  it  can  be  grown  successfully.  The 
increasing  precariousness  in  the  growth  of  potatoes,  turnips, 
and  clover,  and  the  consequent  necessity  for  a  greater 
variety  of  green  crops,  entitle  the  carrot  to  increased  atten- 
tion as  a  field  crop.  Its  intrinsic  qualities  aro,  however, 
very  valuable,  especially  since  the  introduction  of  the  white 
Belgian  variety.  On  light  soils  it  is  alleged  that  larger 
crops  of  carrots  can  be' obtained  than  of  turnips,  and  i^th 
less  exhaustion  of  their  fertility,  which  is  explained'  as 
arising  from  the  greater  depth  to  which  the  carrots  descend 
for  their  nourishment  This  root  is  eaten  with  avidity  by 
all  kinds  of  farm  stock.  Horses,  in  particular,  are  very 
fond  of  it,  and  can  be  kept  in  working  condition  with  a 
considerably  smaller  ration  of  oats  wh«n  20  lb  of  carrots 
are  given  to  them  daily.  It  can  also  be  readily  kept  to  an 
advanced  period  of  spring  when  stored  with  ordinary  care. 

The  mode  of  culture  is  very  similar  to  that  slready  de- 
scribed for  mangel-wuneL  A  usual  practice  is  to  prepare 
the  seed  for  sowing  by  mixing  it  with  moist  sand,  and 
taming  the  mass  repeatedly  for  several  days  until  germina- 
tion begins,  when  it  is  sown  by  hand  at  the  rate  of  6  lb 
per  acre  of  the  dry  seeds,  in  a  seam  opened  by  the  coulters 
of  the  com  or  turnip  drill,  according  as  it  is  wished  to  have 
it  on  the  flat  or  on  ridgelets.  Some  prefer  merely  to  rub 
the  mixture  of  seeds  and  sand  or  mould  betwict  the  palms, 
until  the  seeds  are  thoroughly  separated  from  each  other, 
and  so  divested  of  their  haus  as,  when  mixed  with  sand,  to 
run  from  a  drilling  machine.  It  is  of  the  utmost  importance 
to  secoie  seeds  cl  the  previous  year's  growth,  as  if  older 
their  germination  cannot  be  depended  upon.  Much  care  is 
•lao  needed  in  saving  the  seed  only  from  aeleoted  roots,  as 


carrots  have  a  decided  tendency  to  degenerate.  The  white 
Belgian  variety  is  certainly  the  best  for  farm  use,  not  only 
from  the  weight  of  crop,  but  from  its  growing  more  rapidly 
in  its  earliest  stage  than  other  approv^  sorts,  and  showing 
a  broader  and  deeper  coloured  leaf,  which  can  more  easily 
be  discriminated  from  weeds,  and  thus  admitting  of  the 
earlier  use  of  the  hoe.  When  the  sowing  and  first  hoeing 
and  thinning  of  the  crop  are  got  over  successfully,  the  after 
culture  of  the  crop  is  very  simple;  all  that  is  needed  being 
the  occasional  use  of  the  horse  and  hand  hoe  to  keep  down 
weeds.  The  fork  must  be  need  in  lifting  the  crop.  The 
greens  are  then  cut  off  and  given  to  young  stocM  or  cows, 
and  the  roots  storedin  long  narrowheaps,  ex«^y  as  mangold. 
Fifteen  tons  per  acre  is  an  average  crop,  although  on  suit- 
able soils,  with  liberal  manuring  and  skilful  cultivationi 
double  the  weight  is  sometimes  obtained.  Those  who  in- 
tend to  cultivate  this  crop  statedly  will  do  well  to  raise 
their  own  seeds  from  earefully-s^ected  root&  Unless 
genuine  and  fresh  seed  is  sown,  failure  and  disappointment 
can  scarcely  be  avoided. 

Section  5. — Partnip, 

This  plant  bears  so  close  a  resemblance  to  the  carroty  and 
its  culture  and  uses  are  so  similar,  that  they  need  not  be 
repeated.  It  can,  however,  be  cultivated  successfully  over 
a  much  wider  range  of  sdls  than  the  carroty  and,  unlike 
it,  rather  prefers  those  in*  which  clay  predominates.  It  is 
grovm  extensively  and  with  great  success  in  the  Channel 
Ishmds.  The  cows  there,  fed  on  parsnips  and  hay,  yield 
butter  little  inferior,  either  inr  colour  or  flavour,  to  that 
produced  from  pasture.  About  10  lb  of  seed  are  required 
per  acre.  It  requires,  like  that  of  the  carrot,  to  be  steeped 
before  sowing,  to  hasten  germination,  and  the  same  care  is 
needed  to  have  it  frash  and  genuine.  It  should  be  sown 
in  April     The  rootv^hen  matured,  are  stored  like  carrots. 

Section  6. — JenucUem  Artichoke, 

This  root,  although  decidedly  inferior  to  the  potato  in 
flavour,  18  yet  deserving  of  cultivation.  It  grows  freely  in 
inferior  soils,  is  easily  propagated  from  the  tubers,  and 
requires  little  attention  in  its  cultivation.  When  onoe 
established  in  the  soil,  it  will  produce  abundant  crops  for 
successive  jrears  on  the  same  spot  It  is  sometimes  planted 
in  woods  to  yield  shelter  for  game,  for  which  purpose  it  is 
admirably  fitted,  as  it  grows  freely  under  the  slrnde  of  trees, 
and  yields  both  food  and  covert  In  properly-fenced  woods 
it  might  yield  abundant  and  suitable  food  for  hogs,  which 
could  there  root  it  at  their  pleasure,  without  damage  to 
anything.  Where  they  had  mast  along  with  these  juicy 
tubers,  they  would  undoubtedly  thrive  apace.  After  they 
had  grubbed  up  what  they  could  get»  enough  would  be  left 
to  reproduce  a  crop  for  successive  seasons.  Such  a  use  cl 
this  esculent  seems  well  deserving  of  careful  trial 

GBOPS  AKALOOOUS  TO  DRILLED  SOOT  GBOPSi 

(Sectiona  7,  8,  9.) 

There  are  several  crops  which,  under  a  strict  classifica- 
tion, should  be  noticed  amons  forage  crops  rather  than  here, 
but  which,  in  an  agricultural  point  of  view,  are  so  closely 
analogous  to  drilled  root  crops  that  We  regard  this  as  the 
suitable  place  in  which  to  notice  them. 

Section  7. — Cabbage, 

On  strong  rich  soils  large  crops  of  vory  nutritious  food 
for  sheep  or  cattle,  and  of  a  kind  very  acceptable  to  them, 
are  obtained  from  the  field  culture  of  the  Drumhead  cab- 
bage. A  .seed-bed  is  prepared  in  a  garden,  orchard,  or  other 
sheltered  situation,  about  the  second  week  in  August,  either 
by  sowing  in  rows  13  inches  apart^  and  thinning  the  plant| 
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ftbofot  S  inehes  in  tbe  rowi^  or  broadouit  in  bedi.  An  «arlj 
in  ipring  as  th«  land  on  which  the  crop  is  to  be  grown 
if  dij  enough  for  being  worked,  let  it  be  thoroo^ j 
and  deeply  stirred  bj  one  or  more  toms  of  tha  grabber. 
jjPfmminQ  that  a  liberal  dreasing  of  dung  has  been  pat  into 
it  at  the  aatanm  plooghing,  3  or  4  owl  of  gnano  are  now 
scattered  eyenlj  oyer  the  sorfaoe  aadplonghed  in  by  a  deep 
square  farrow.  A  lot  of  plants  being  brought  from  the 
seed-bed,  a  band  of  planters,  each  proTided  with  a  dibble 
and  a  piece  of  rod  27  inches  long,  proceed  to  insert  a 
row  of  plants  'the  length  of  the  rods  apart  in  each  third 
plough-seam,  the  result  of  which  is  that  the  plants  stand  in 
regular  rows  27  inches  apart  eyeiy  way,  and  can  afterwards 
be  kept  clean  by  horse  and  hand  hoeing  like  any  other 
drilled  green  cropi  Cabbages  are  much  in  repute  with 
breeders  of  rams  and  prize  &eep»  which  fatten  rapidly  on 
this  food.  Cabbages  axe  usually  drawn  off  and  giyen  to 
sheep  on  their  pastures,  or  to  cattle  in  byres  and  yards; 
but  they  an  alsa  fed  off,  where  they  grow,^y  sheep,  in  the 
same  way  as  turnips.  It  is  an  ochaustmg  crop  when 
wholly  dnwn  off,  and  on  this  account  is  sometimes  grown 
with  advantage  on  spots  greatly  enriched  by  irrigation  with 
sewage  or  otherwise,  and  where  the  succeeding  grain  crop 
is  expected  to  suffer  from  orer-luxurianoe^  the  cabbages 
being  grown,  as  the  phrase  goes,  to  **  take  tiie  shine  out  of 
it"  Li  farourable  dbnmmstances,  from  SO  to  40  tons  per 
acre  of  this  nutritious  crop  may  be  obtained.  From  what 
has  been  said  it  is  evidendy  not  adapted  for  eztensiYe  field 
culture ;  but  on  most  farms  a  few  acres  might  be  grown 
annually  with  great  advantage.  It  is  a  peciSuffly  suitable 
food  for  ttther  sheep  or  cattle  daring  the  autumnal  tran- 
sition from  grass  to  turnips. 

Sedion  S,^Bape, 
This  plant  is  peculiarly  adapted  for  peaty  soils,  and  is 
accordingly  a  favourite  crop  in  the  fen  lands  of  England, 
and  on  recently  reclaimed  mosses  and  moors  elsewherei  Its 
growth  is  greatly  stimulated  by  the  ashes  resulting  from 
the  practice  of  paring  and  burning:  In  these  cases  it  is 
sown  broadcast ;  but  %hen  such  soils  are  brou^t  into  a 
regular  course  of  tillage,  it  is  drilled,  and  otherwise  treated 
in  the  same  manner  as  turnips.  As  we  shall  consider  its 
culture  under  the  head  of  "  Oil-producing  Flaiita"  (chap, 
ziv.  sea  6),  we  shall  only  say  further  here,  that  its  hi^y 
nutritioas  leaves  and  stems  are  usually  oansumed  by  folding 
sheep  upon  it  where  it  grows,  and  that  there  is  no  green 
food  upon  which  they  Sitten  faster.  Occasionally  it  is 
carried  to  the  homestead,  and  used  with  other  forage  in 
canying  ooi  the  syatem  of  soiling  cattlsu 

SeeHon  ^.^Kohl-SabL 
This  plant  has  been  frequently  recommended  to  the 
notice  of  farmen  of  late  years.  like  mangold,  it  is  better 
adapted  than  the  turnip  for  strong  soils  and  diy  and  warm 
dimatesL  It  may  be  either  sown  on  drills  in  the  same 
manner  as  the  turnip,  or  sown  in  a  seed-bed  and  afterwards 
transplanted.  The  latter  plan  is  expensive,  if  it  is  desired 
to  cultivate  the  crops  to  any  extent ;  but  is  commendable 
for  providing  a  supply  of  plants  to  make  good  deficiencies 
in  the  rows  of  other  crops,  or  when  a  smidl  quantity  only 
is  wanted.  By  sowing  a  plot  of  ground  in  March  in  some 
sheltered  comer,  and  transplanting  the  crop  early  in  May, 
it  is  more  likely  to  prosper  than  in  any  other  way.  Cattie 
and  sheep  are  fond  of  it,  and  it  is  said  not  to  impart  any 
impieasant  flavour  to  mUk.  We  have  seen  a  few  trials  of 
it  m  Scotland  as  a  field  crop ;  but,  from  whatever  cause, 
the  weight  of  food  produced  per  acre  was  greatly  less  than 
frodi  the  mangolds  and  swedes  growing  alongside  of  it  For 
furthfr  information  about  this  plants  the  reader  is  referred 
to  ^BQ9k  </  the  FarMf  toL  iL  p^  87 ;  Hewlett  Davis's 


Farminff  Jhiaf$,  p»  90 ;  Lawson's  8ynop§ii  of  the  Vp^dabU 
FroducU  0/  Seoikmd,  dhr.  ii  a  109.  Lawson  says  tliat 
the  pulp  or  flesh  of  kohl  has  ue  same  taste  as  the  leaves 
of  the  cabbage^  and  hence  its  adaptation  as  food  for  mildi 
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OULXITAZID  OBOFS. — ^HIBIJLOI  AHD  fOEAOB  <BOF& 

Seeticm  1. — Orcma^  Se» 

Under  this  general  heading  we  propose  to  include  whad 
we  have  to  say  concerning  the  grasses,  whether  natural  or 
cultivated,  and  those  other  crops  which  are  grown  expreasly 
for  the  sake  cl  the  cattle  food  yielded  by  their  leaves  and 
stema  This  kind  of  fszm  produce  is  either  oonsomed 
where  it  grows  by  depastuiing  with  live  stock,  or  mown 
and  given  to  than  in  a  green  state  under  oover,  or  dried 
and  stored  for  sfter  ussl  It  thus  embraces  the  ooltivatioB 
of  these  crops,  and  their  disposal,  ^diether  by  grasing, 
soiling,  or  haymaking.  Following  thia  method,  we  shall 
first  of  all  bri^y  desmbe  the  cultivation  of  those  partore 
and  forage  cropa  which  are  of  best  repnte  in  British 
husbandry. 

Tillage  lands  are  now  everywhere  cropped  aoeording 
to  some  settled  rotation,  in  which  the  weU^eoognised 
principles  of  the  alternate  husbandry  are  carried  out  aooonl- 
ing  to  the  actual:  circumstances  it  each  locality.  With 
rare  exceptipns,  such  lands  at  stated  intervals  bear  a  crop 
of  the  clovers  or  cultivsted  grassesL  As  these  are  asuaHy 
sown  in  mixture,  especially  when  intended  for  pasturageb 
the  resulting  cro^  is  technically  called  ^seeds.*  Am  it  is 
of  importance  to  have  the  land  clean  and  in  good  heait 
when  such  crops  are  sown,  they  usually  f dlow  the  grrin 
crop  which  immediately  succeeds  the  fallowing  procesa 
Bemg  for  the  most  part  of  a  lower  habit  of  growth,  these 
can  be  sown  and  grown  along  with  white  cent  crops 
without  injury  to  ei&er.  When  the  latter  are  harfested, 
the  former,  being  already  established  in  the  soil,  at  once 
occupy  it,  and  grow  apacei  By  this  axrangement  there  is 
therefore  secured  an  important  saving  both  of  time  and  til- 
lage. Bariey  being  the  crop  amongst  which  the  seeds  of  the 
cloven  and  grasses  are  most  frequentiy  sown,  and  amongtt 
which,  upon  the  whole,  they  thrive  best,  it  is  eustomaiy  to 
sow  these  small  seeds  at  the  same  time  aa  the  barley,  and 
to  oover  them  in  with  a  single  stroke  of  the  conunoB 
harrows.  This  ie  erroneous  praetios^  both  as  regards  the 
time  and  manner  of  sowing  these  small  seeds.  We  have 
already  mentioned,  in  the  proper  plaoe^  that  bailey  sbodd 
be  sown  as  early  in  March  as  possible^  Now,  if  the  ckvei^ 
dw.,  are  sown  as  early  as  this,  they  are  ahnost  certain  to 
get  so  forward  as  both  to  rob  the  barley  of  its  doe  share  of 
nourishment,  and,  when  it  is  reaped,  to  bulk  so  largely  in 
the  sheaves  as  to  retard  their  drying,  and  aggravate  the 
risk  of  their  being  ill  harvested.  It  is  found,  too,  that 
a  there  be  plants  enou^,  the  cloven  stand  the  winter 
better,  and  ultimately  yield  a  better  crop,  when,  at  tiie 
reaping  of  the  grain  crop,  they  are  puny4ooking  than 'w^md 
they  are  very  strong,  it  is  better,  therefore,  to  delay  tiis 
sowing  of  the  small  seeds  till  the  end  of  April  or  beginning 
of  May.  As  to  the  manner  of  covering  them  in,  we  have  te 
remark  that  the  smaUness  of  these  seeds  and  their  mods 
of  germinating  alike  require  that  they  receive  only  the 
very  slightest  covering  of  soil  This  important  fact  ie  eo 
well  illustrated  in  the  following  taUe,  which  ezhibtfcs  the 
results  of  some  carefully-conducted  experimenta,  reported 
to  the  Highland  Society  by  Mr  Stirling  of  CHanberm. 
.that  we  shall  here  quote  it : — 

M  Column  L  oontsins  the  idaitiilo  namee.  ^^ 

Cdiainn  IL  oontidns  the  avenge  wei^  oftiie  seeds  p«  bana 
igpoondi^ 
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Oahmm  HI.  ooatdni  tlia  avwim  i 

k  17.  •bom,  in  isaic^bm,  ue  depth  of  eotw  at  wUoh  tfat 

b  nmnber  of  aeacb  tnUrdej, 
,  y.  ■hovi^  in  inchoa,  fha  dj&fOt  of  cofv  it  wUeh  oolj 
■bout  half  tlft  irambaf  of  Mod*  Inudod. 
Oolnnii  TL  abom,  In  iaohoa,  fho  laost  dopth  of  oonr  at  vliloh 
Bonaoftliotaidalwiidad. 
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"The  naolto  in  fhe  three  kat  cdlomna  of  the  preceding  toUe  were 
eWned  bj  aowinff  the  aeed  in  finely-aifted  danc  loam,  which  wia 
kept  moiat  throognont  the  proceea  of  germination,  to  which  f» 
attribotoble  the  dremnatanoe  of  eo  many  ^  the  eorta  TeiMtatfng  beat 
(ae  ahowa  in  Golnnin  lY.)  without  oorerms;  and  vndar  roll  ezpoaore 
to  the  light.  The  oomUnation  of  each  BToorable  eirciimatanoee 
of  aoH  and  moiatare  can,  howerer,  eddom  be  cdcnlated  npon  in 
field  eowing^  therefot^a  corering  of  moold  for  the  aeeda^  howerer 
aliffht,iaalwaT8ad¥iaabU  BntitwiU  be  eeen,  by  the  reaolta  in 
Gobmn  YL,  that  a  graat  number  of  aeeda  murt  be  ineritoUy  loat 
bom  orer^depth  of  oorerini^  nnleeethe  ground  be  in  aU  caaee  care- 
ful^ prnpared  and  palveriaed  before  aowing  either  the  ftahurat  or 


From  thii  it  is  erident  tliat  to  scatter  these  ti&y  seeds 
over  a  cloddy  surface,  and  then  to  harrow  it^  may  more 


aptly  be  called  Imrying  than  sowing  them. .  The  following 
is  a  more  rational  mode  of  proceeding;— when  these  seeds 
are  to  be  sown  among  winter  wheats  it  is  expedient  to. 
begin  by  using  the  horse-hoe  (tppposingthe  wheat  to  hays 
bcMi  drilled),  as  well  to  loosen  Uie  sniiaoe  and  prodnoe  a 
kind]Qr  bed  for  the  seeds  as  to  destroy  weeds.  In  the  case 
of  broadcsated  wheat,  a  torn  of  the  harrows  secures  the 
same  end.  In  the  case  of  the  more  recently  sown  barley 
•U  that  is  needed  is  to  smooth  the  surface  with  the  one- 
horse  roller.  Orar  the  ground  thus  prepared  the  small 
seeds  are  distributed  by  a  broadcast  sowing-machine, 
which  covers  at  once  a  space  of  16  or  18  feet  in  width. 
The  covering  is  then  effected  by  simply  'roUiil^  with  tha 
smooth  roller,  or  by  dragging  over  the  surf  ace  the  chain- 
harrow,  which  may  either  be  attached  to  the  sowing-machine 
or  to  a  separate  frame ;  or  by  using  Cambridge's  or  CrosskiU's 
roUer,  with  a  very  li^t  chain  harrow  attached  to  it  On 
day  soils  the  chain-web  is  to  be  preferred;  but  on  loose 
soils  Cros^iU's  roller  imparto  a  benefidal  firmness,  and, 
with  ito  tail-piece  ci  chain-web  to  fill  up  the  indentations, 
gives  an  accuracy  of  finish  which  rivals  the  neatness  of  a 
newly-raked  garden  plot  We  have  long  regarded  this 
covering  in  of  gfass  seeds  as  the  most  important  use  to 
which  CrossldU's  valuable  implement  is  put  The  only 
drawback  to  it  is,  that  it  makes  a  heavy  demand  on  the 
hone-power  of  the  farm  at  a  pressing  season.  As  it  can 
only  be  worked  in  dry  weather,  it  ia  advisable^  when  the 
land  is  in  trim,  to  work  it  double  tides  by  means  of  a  relay 
of  horses.  This  mode  of  procedure  is  alike  applicable  to 
the  sowing  of  mixed  dovers  and  grasses,  and  to  that  of  the 
clovers  alone,  and  is  the  course  usually  purraed  in  sowing 
for  one  or  two  years'  "  seeds." 

When  it  is  intended  to  lay  down  arable  land  to  grass 
for  several  yeafts,  or  to  restore  it  te  permanent  pastura  or 
meadow,  it  is  always  advisable  to  sow  the  seeds  without  a 
com  cropi  This  doubtless  involves  an  additionsl  cost  at 
the  outset,  but  it  is  usually  more  than  repaid  by  the  en- 
hanced value  of  the  pasture  thus  obtained.  To  grow  the 
grasses  weU,  the  soil  should  be  pulverised  to  t)ie  depth  of 
1  or  4  inches  only,  and  be  full  of  manure  near  the  surface. 
There  is  no  better  way  of  securing  these  conditions  than 
by  first  consuming  a  crop  of  turnips  on  the  ground,  by 
sheep  folding,  and  then  pulverising  the  surface  by  means 
of  the  grubber,  harrow,  and  roller,  without  ploughing  it. 

Much  diversity  of  practice  existo  in  regard  to  the  kinds 
and  quantities  of  seeds  used  in  sowLng  down  with  a  grain 
crop.  In  Scotland  from  2  to  4  pecks  of  ryegrass  seeds, 
with  from  10  to  14  lb  of  thoee  of  red,  white,  alsike^  and 
yellow  dovers,  in  about  equal  proportions,  is  a  conmion 
allowance  for  an  acre.  A  pound  or  two  of  fidd  pardey  is 
occasionally  added,  or  rather  is  substituted  for  an  equal 
weight  of  dover  seeda  The  li^tural  grasses  are  seldom 
sown,  and  only  when  the  land  is  to  be  laid  to  permanent 
pasture.  In  England  ryegrass  is  in  much  less  repute  than 
in  Scotland,  the  clovers  being  tbere  very  generally  sown 
unmiTiMl^  and  always  in  larger  quantities  than  we  have 
just  named — 20  lb  per  acre  being  a  common  allowantf^ 
There  can  be  littie  doubt  that  both  these  plans  are 
faulty. 

When  a  good  natural  pasture  is  carefully  examined,  it  is 
found  to  consist  of  an  amaring  number  of  different  grasses 
and  other  pUnts.  Kot  only  does  a  natural  pasture  contain 
a  great  variety  of  herbi^  at  any  one  time,  but  it  has  ito 
planto  which  replace  eadi  other  at  different  seasoiui;  and 
some  also  which  are  prominent  only  in  wet  years  and  othdn 
in  dry  ones.  The  provision  thus  made  iar  affording  at  all 
times  such  a  varibty  of  food  a&is  at  once  grateful  ttnd  whole- 
,  some  ta  the  animals  which  browse  on  it,  and  for  keeping 
the  ground  fully  occupied  under  every  diversity  of  seasons 
and  weather,  is  truly  admirable,  and  tbe  study  of  it  wdl 
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Jttod  to  interat  and  uutraci  the  luubandmaii.  Tha 
importuM  of  this  aabject  it  beginning  to  be  ^ypneiated 
faj  agiioiiltiuiste;  as  one  proof  of  which  we  now  see  our 
leading  seedsman  regnlarly  adTertiBing  for  sale  an  esteosrre 
list  of  glasses  and  other  pasture  plants.  Most  of  them 
also,  for  the  goidance  of  their  onstoinei%  point  out  the 
kinds  and  qoantities  per  aore  which  are  appropriate  for 
dxreraity  of  soils  and  othsr  oinnunstances.  We  refer,  es  an 
enmple  of  this,  to  the  manual  of  Messm  Lawson  of-£din- 
\mtf^  who  hare  deroted  mneh  attention  to  this  snljeet 
The  following  Tkbles  will  be  fonnd  nsefnl:— 
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Wvtljm^BMf,         and 


HunumaT. 
WotlfmK^Ev  Vorljw'flBiij 


IjHtBTutbat,  flytan*PMlin. 


Peotjlk  i^omante . 
nitQiii  pnteoM.... 
Iftdio^  lopaline.. 
I  hybridum 
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pntanM  ptrome    — 
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^'For  dMp  peitanB  It  will  oAn  be  fbond  adTntagtoas  to  add 
ftoB  8  to  4  lb  p«  eon  of  jMrriMf  Mtd  to  the  obofro  nuztiiiei:  and 
for  ptstONi  in  evtdn  upbnd  distrieti  wtahHihud  pnettoo  wHl  jns- 
tifV  the  introdnetloii  of  an  additlonol.poiind  or  two  of  jallow  dorer 
{Adtmgi  hipMia),  tMothar  with  from  t  to  8  Jb  of  xlfagnM 


{fltmtago  JammJata).    Jbi 

aoOab  1  to  U  lb  of  FMmmfnitim  may  te  added  adTHitiffMiial/, 


for  Tvy  hasTy  as  wall  aa  to  paaty 
. ler  '  

both  Ibr  haj  and  paatnra. 

*'  IL— Foa  FmunHT  Pisnni^  Ko.  L 

Alopoounii  pratunalfci 
Dac^   • 
FflotOfia 


Foe  MnaonUs  aamparrirana .. 

triTJalia 

Modioigojnpniina 

TMfbUmii  pratanie 


'^In  cortain  easm  the  fbDowing  additioiH  to  TaUe  IL  may  be 
made— namaly,  1  to  8  lb  aaeh  of/MiMe  rubra  and  Foapratmti§ 
on  diy  aaody  aoOa;  1  lb  of  A:Mlm  MmMtum,  and  1  to  8  lb 
ef  Pdrmalimm  mthum  in  ahaep  paetoiaa ;  8  lb  ohiooty  (CVcAoKim 
iiKy^ifff)  hi  oatUo  paatono,  8  or  18  lb  ci  OtubrfOitt  mHm  tad  4 
to  8  lb  of  FsUrium  An^^iiterto  (boznat)  in  dzy  oaloaiaooa  aofla. 
WlMn  e  orop  of  bay  ia  taken  the  8xst  year,  both  the  lyagnaaea 
jLoUmml  toKj  te  hunaaed  bj  a  third ;  and  8  lb  of  Trifif&m  pro- 

I  oropo  of  hay  am  to  bo  takan."  ^ 


When  land  has  been  thus  sown  for  a  permanent  pastore, 
care  should  be  taken  not  to  allow  %  sheep  to  eet  foot  npon 
it  for  the  fint  two  years,  for  if  these  indnstrions  nibblere 
arelillowed  to  crop  the  tender  elofer  seedlings  before  they 
are  folly  established  in  the  soil,  tiiey  are  certain  to  remoye 
the  crown  from  most  of  them,  and  tiins  min  the  pastore  at 
the  Tery  ontset    InnnmeraUe  instances  of  failnre  in  the 


attempt  to  obtain  good  permanent  pastures  are  entirely 
owing  to  this  premnture  grasing  by  sheepi  The  first  growth 
ahoold  therefore  be  mown,  cere  being  teken  to  do  so  before 
any  of  the  grasses  haTe  flowered.  Then  roU  repeatedly, 
and  stook  with  young  cattle  onJ^  until  the  second  season 

is  OTSK^ 

Having  described  the  means  to  be  used  for  obtaining 
>  Morton's  O^dogmMa  </  Agri9iatMn    artfcole  "Onaw^**  tbL  L 


good  pastures,  let  us  now  eonsider  how  to  nae  Ihmn  pio- 
fitabty.  The  art  of  grasing  embrsceeth  a  praoUoalsofaitioa 
of  two  important  problems,  tLl,  Id^  How  to  obtain  the 
greatest  amount  and  best  quality  of  herbege  from  any  giren 
pasture;  and  3d^  How  to  consume  this  herbege  by  live 
stock  so  as  to  mshe  the  meet  of  it  The  graiier  hae  ever 
to  keep  in  Tiew  what  is  best  for  his  land  and  idiat  is  best 
for  his  stock;  and  must  take  his  measures  throughout  the 
entire  season  with  an  eye  to  both  thjee  oljecta  As  regards 
the  fint  of  them,  eoperience  yieldi  the  f oDowing  maxima 
for  his  guidanoe. — 

Kevfir  to  stock  his  pastues  in  ppring  until  genisl  weathflK 
is  &irly  established. 

Kerer  to  allow  the  grasses  to  run  to  seed,  nor  parta  of  a 
field  to  be  eaten  bare,  and  others  to  get  rank  and  coaiaa. 

Tkij  to  spread  about  the  droppings  of  the  cattle^  to 
remore  stegnant  water,  and  to  extirpate  tall  weeds. 

Some  time  about  midsummer  to  make  a  pohit  of  baring 
the  pasture  eaten  so  dose  that  no  dead  luttbage  or  ''fog- 
gage*  ahall  be  left  on  any  part  of  Hl 

In  what  more  immediately  ooncems  the  welfsre  of  the 
lire  stock  he  is  in  like  manner  taught  in  stoddng  his 


To  adapt  the  stock,  as  regards  breed,  sise^  condition,  and 
numbers,  to  the  actual  capabflitiea  of  the  pastuiga 

To  secure  to  the  stock  at  all  times  a  full  bito  of  dean, 
fresh-grown,  succulent  herbagOi 

In  moving  stock  from  fidd  to  fidd  to  take  care  that  it 
be  a  dmnge  to  better  fare— not  to  wotm. 

Fssturage  consists  either  of  natural  herbege  or  of  **  aeeda* 
In  the  eooth-eastem  counties  of  Bootiand  there  is  little 
l^ood  dd  crass;  all  the  really  fertile  soils  being  employed 
m  aiaUe  husbandry,  with  the  exoeptian  of  emaU  portions 
around  the  mansions  of  landowners.  Thr  pasturage 
consists^  theref oire^  for  the  most  part  of  the  coUiTated 
doren  and  grassea  OompazatiTefy  few  caitle  era  there 
fattened  on  grass;  the  object  of  giaderS  being  rather  to 
stock  their  pastues  with  young  and  growing  ai|anals^  and 
to  get  them  into  forward  coikUtion  for  bemg  afterwards 
fattened  upon  turnips.  The  grasing  season  is  there  slso 
much  diovter  than  in  England,  old  crass  seldom  affording 
a  full  bito  for  a  wdl-oonditioned  bulkdc  before  the  middle 
of  May,  or  kter  than  the  middle  of  September.  It  is 
quite  otherwise  in  England,  Tarioua  parte  of  which  abound 
with  dd  grass  lands  of  the  -naj  richest  deeeription,  on 
which  OQcen  of  the  largest  sine  can  be  fattened  r^vldly. 
Theee,  in  nmny  cases,  admit  of  being  stodced  towards  the 
end  of  April,  and  under  judidous  management  oontinne  to 
yidd  excellent  pasturage  for  hslf  the  year.  When  stocked 
with  cattle  in  £resh  condition,  two  sete  or  ''runs*  are  not 
unfrequently  fattbned  in  such  pasturee  in  the  aame  aeeeon. 
These  grass-fed  cattle  begin  to  come  to  market  eerly  in 
July,  and  for  four  or  five  months  thereafter  constitute  the 
chief  snppliee  of  beef  in  our  markets. 

Cattle  already  well-fleshed  are  done  suitable  for  turning 
into  theee  rich  old  pestures.  When  this  is  attended  to^ 
and  care  taken  not  to  OTer«todc  the  pesturee  until  they 
yidd  a  full  bite^  the  progress  of  the  oocen  will  usually  be 
▼Biy  rapid.  It  is  now  customary  to  hasten  thia  progrem 
by  giving  abtat  4  ft  of  oileake  to  eadi  beest  &ly. 
llie  dust  and  crumba  being  sifted  out^  the  bito  of  cake 
are  strewn  upon  the  dean  sward,  from  whence  tfa^  sn 
quickly  and  carefully  ^Leaned  l^  the  cattlei  lias  ii 
usually  a  profitable  practmcb  It  bnngi  the  beesta  forward 
r^nd]^,  improTee  uieir  appeerance  and  bandlinft  aa( 
besides  enrifihing  the  land,  admita  of  about  iMdet  per  cent 
more  numbem  being  fed  npon  a  given  aoreagei  Umbs 
dioioe  dd  pastures  are  usually  ocenqned  in  comUnatioB 
with  odini  of  inferior  qualify.  The  moat  forward  lot  d 
cattle  having  been  fattened  and  add  off  from  the  f onav, 
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the^  are  ready  to  leeeiTe  a  freah  stock.  If  it  it  con- 
templated to  get  them  alao  fattened  before  the  expiry  of 
the  aeaeon,  they  are  not  put  on  the  best  land  instantly  on 
the  fint  lot  bong  sold ;  but  a  crowd  of  sheep  or  storo- 
beasts  being  tamed  upon  it  for  a  few  days,  the  existing 
herbage  is  deared  off,  and  the  pasture  (An^lide)  ''laid  in  " 
or  (SeoUiee)  "hained,"  nntil  a  fresh  clean  growth  fits  ft. 
for  receiving  a  suitable  number  of  the  best  cattle  from  the 
other  pastures.  It  is  inexpedient  to  graze  sheep  promis- 
cuooaly  with  cattle  on  these  best  lands,  as  they  jock  out 
the  sweetest  of  the  herbage,  and  so  retard  the  fattening  of 
the  Qzen.  Neither  do  we  approve  of  having  horses  among 
such  cattle ;  not  so  much  from  their  interfering  with  their 
pasturage  as  from  the  disturbance  which  they  usually  cause 
by  galloping  about  This  does  not  apply  to  the  draught- 
horses  td  a  farm,  which  are  usually  too  tired  and  hungiy 
when  turned  out  from  the  yoke  to  mind  anything  but  food 
and  rest,  but  it  ii  better  thrift  to  soil  them;  and  frolie- 
aome^  mischieToua  colts  are  unsuitable  companions  for 
sedate,  portly  oxen.  ,  In  farourable  seasons,  the  grass  often 
grows  more  rapidly  than  an  ordinary  stoddng  of  cattle  can 
ooDsume  it^  in  which  case  they  select  the  best  places^  and 
sUow  the  herbage  on  some  parts  to  get  rank  and  coarse.  If 
these  rank  places  are  n^ected  until  the  herbage  gets  diy 
and  withered,  the  finer  plants  die  out,  the  ooarser^owing 
greases  usurp  the  ground,  and  the  pasturage  ii  iijured  for 
fntnre  yeara.  To  check  this  eril  in  time^  these  neglected 
places  should  be  mown,  and  the  grass  either  brought  to 
the  homestead  for  soiling  or  left  to  dry  where  it  grew;  in 
i^iich  state  the  cattle  will  eat  up  most  of  it,  and  be  the 
better  for  it,  especially  if  their  bowels  are  tmduly  relaxed 
bj  the  sncciUence  of  the  growing  herbaga  The  remarks 
now  made  apply  equally  to  all  old  pastmres  employed  for 
the  fattening  of  cattle,  although  not  ol  the  first  quality. 
All  that  ii  required  ii^  to  obsenre  a  due  proportion  between 
the  capabilitiee  of  the  pasturage  and  the- breed  and  nmb  of 
the  cattle  A  pasture  that  will  fatten-a  fifty-stone  ox  may 
be  quite  inadequate  for  one  of  seyenty,  and  the  hardy 
Qalloway  or  West  Higjilander  will  thrive  apace  where  the 
heavier  and  daintier  shorihom  could  barely  subskst 

With  the  exception  of  the  best  class  of  rich  old  pastures, 
grass  ii  usually  consumed  to  greater  profit  by  amixed  stock 
of  aheep  and  store  cattle  than  by  one  kind  A  animals  only. 
Thii  holds  true  both  as  regards  the  natural  herbage  of 
pastures  or  water  meadows^  and  cultivated  grasses,  clovers^ 
or  sainfoin.  When  old  pastures  and  mixed  **  seeds  "  are 
grazed  chiefly  by  aheep,  the  same  rules  apply  that  have 
already  been  noticed  in  connection  with  cattle.  The  herbage 
ihoold  if  possible  be  fully  estaUiahed  in  a  growing  state, 
and  so  far  advanced  as  to  afford  a  full  bite,  before  the 
pasture  is  stocked  in  spring.  If  the  sheep  are  turned  into 
It  prematurely,  their  dose  nibbling  hinden  the  plants  from 
ever  getting  into  a  state  of  repid  growth  and  productiveness, 
and  the  necessity  imposed  upon  the  stock  ci  roaming  over 
the  whole  field,  ~and  keeping  long  afoot  before  they  can 
glean  enough  to  appease  their  appetite,  is  prejudicial 
alike  to  them  and  to  their  pasture.  The  prudent  graaer 
endeavoun  to  avoid  these  evils  by  having  stores  of 
swedes  or  mangolds  to  last  until  the  full  time  at  which  he 
may  reckon  on  having  good  pasturage.  In  diibibuting 
the  flocks  to  different  fidds,  the  best  pasturage  is  allotted  to 
those  that  are  in  moat  forward  conditioh.  It  ii  advan- 
tageous to  have  the  pastures  so  subdivided  that  one  portion 
may  be  double  stocked  while  another  is  rested.  By  fre- 
quently removing  the  stock  from  the  one  portion  to  the 
other  the  herbage  of  each  by  turns  gets  time  to  grow  and 
freshen,  and  is  more  relished  by  the  sheep,  and  more  whole- 
Bome  than  when  the  whole  is  tainted  by  ^eir  uninterrupted 
occupation  of  it  In  the  case  of  dover,  trefoil,  sainfoin, 
and  water-meadows,  this  prindple  is  yet  more  fidly  canied 


out  by  folding  the  flock  and  giving  them  a  fresh  piece 
daily.  The  crop  i|  thus  eaten  dose  off  at  once  in  daily 
portions,  and  the  plants  being  immediatdy  thereafter  left 
undirturbed,  and  receiving  over  the  whole  area  their  due 
share  of  the  excrements  of  the  flock,  -grow  again  more 
rapidly  than  when  subjected  to  constant  browsing  under  a 
system  of  promiscuous  grasing.  This  plan  of  f olcUng  sheep 
upon  such  crops  has  the  same  advantagea  to  recommend  it 
as  soilings  only  that  it  is  cheaper  to  shift  the  fold  daily 
than  to  mow  and  cart  home  the  forage  and  cany  back  the 
manure.  In  the  case  of  water-meadows  it  is  the  practice 
to  irrigate  them  afresh  as  each  crop  of  grass  is  f ed  o£ 
This  is  attended  with  considereble  risk  of  £e'  sheep  getting 
tainted  with  rot,  which  must  be  guarded  against  as  much 
as  possible.  In  the  first  plaos^  it  is  well  to  give  them  a 
daily  allowance  of  bran,  beans,  or  cake^  and  salt;  and 
besides  this,  to  put  on  this  land  only  such  sheep  as  are 
nearly  ready  for  the  butcher.  They  will  thus  fatten  very 
rapicUy,  and  be  slaughtered  before  there  is  time  for  h^ 
toensuei 

The  modes  of  grasing  which  we  have  now  described  are 
appropriate  for  aheep  in  forward  condition.  The  poorer 
pasturea  are  usually  stocked  with  nursing  ewes  and  lean 
aheep  bought  in  from  higher  grasings.  Lajubs,  both  before 
and  after  weanin|^  require  dean  pastures,  and  of  course 
frequent  dianges.  If  kept  on  tainted  pastures,  they  are 
certain  to  become  subject  to  diarrhoea,  to  be  stioted  in 
their  growth,  and  to  have  their  .constitution  so  weakened 
that  many  of  them  will  die  when  afterwards  put  upon 
turnips.  To  avoid  these  evils,  they  must  be  frequently 
moved  from  fidd  to  field.  A  sufiident  number  of  store 
cattle  must  be  grased  along  with  them,  to  eat  up  the  tall 
herbage  and  raz^  patches  avoided  by  the  sheep.  After  the 
lambs  are  weaned,  the  ewes  require  to  fare  rather  poorly 
for  a  time,  and  can  thus  be  made  use  of  to  eat  up  the  worst 
pasturage^  and  the  leavings  of  the  young  and  fattening 
sheep.  When  the  latter,  with  the  approach  of  autumn, 
are  put  upon  aftermath,  dover  stubbles,  repe,  cabbages, 
or  turnips,  their  previous  pastures  should  in  succession  be 
thickly  stocked  by  the  ewes  and  other  store  stock,  so  as  to  ' 
be  eaten  bare  and  then  left  to  freshen  and  get  ready 
{6t  the  ewes  by  rutting-time,  when  they  require  better 
food.  In  depasttaring  ^eep  on  poor  soils  it  is  usually 
highly  advantageous  to  give  them  a  daily  allowance  of 
grain  or  cake  in  troughs,  which  must  be  shifted  daily,  so  as 
to  distribute  the  manure  regularly  over  the  land.  By  means 
of  this  auxiliary  food  sheep  can  be  fattened  on  land  the 
herbage  of  trhich  would  not  alone  suffice  for  the  purpose. 
It  admits  also  of  a  larger  number  of  sheep  being  kept  per 
acre,  and  of  the  pasturage  bdng  fed  off  more  dosely  than 
could  otherwise  be  done.  The  produce  of  poor  siHceous 
soils,  both  in  grass  and  after  crops,  is  much  increased  by 
the  additionu  manuring  and  treading  which  the  con- 
sumption of  sudi  extraneous  food  upon  them  occasions. 

It  is  always  advantageous  to  have  pastures  provided 
with  a  shed,  under  which  the  stock  can  find  shdter  from 
sudden  storms,  or  from  the  attacks  of  insects  and  the 
scorching  nys  of  the  summer's  si^l  When  sudi  sheds  are 
regularly  strewed  with  dried  peat  or  burnt  clay,  much 
valuable  compost  for  top-dressing  the  pasture  can  be 
obtained.  The  dung  of  the  cattie,  thus  secured  and  applied, 
benefits  the  pastures  more  than  that  which  ii  dropped 
upon  it  by  the  animals.  Such  dots  require  to  be  spread 
about  from  time  to  time^ 

The  temperate  cUmato  of  Britain  is  so  peculiarly  favour- 
able to  the  growth  of  the  grasses  and  other  pastpre  plants, 
and  to  the  keeping  of  live  stock  with  safety  in  tiie  open 
fidds  for  a  large  part  of  the  year,  that  the  prnb'tioe  of  con- 
suming these  crops  by  depastuiing,  as  already  described, 
has  hitherto  been  decidedly  preferred  to  8oilin7.    One  con- 
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sequence  of  tliis  is,  tliat  forage  crops  have  been  oompm- 
tively  neglected.  There  ie  now,  howerer,  ft  growing 
oon^etion  among  agricnltnziatB  that  it  is  moce  convenient 
to  keep  neat  cat&  and  horses,  during  smnmer,  in  yards  or 
loose  boxes,  andr  to  feed  them  with  socculent  forage,  mown 
and  bi^onght  to  them  daily  as  it  is  needed,  than  to  turn 
them  adnif t  to  browse  in  the  fielda.  The  pasturing  plan 
is  preferred  by  many  because  it  inyolTes  the  least  lalxyar, 
and  is  alleged  to  be  more  healthful  to  the  animals.  In 
behalf  of  &e  soiling  plan  it  is  urged  that  a  giren  space  of 
ground  under  green  crop  keeps  nearly  twice  as  much  stock, 
when  its  produce  i^  mown  and  consumed  elsewhere,  than 
when  it  is  constaiitly  nibbled  and  trodden  upon;  that 
housed  cattle  being  exempted  from  the  vicissitudes  of  the 
weather,  the  attada  of  insects,  mutual  disturbance,  and 
the  labour  of  gathering  their  foMod,  eat  less  and  yet  fatten 
more  rapidly  than  they  do  at  pasture ;  that  more  good  is 
gotten  of  their  excrements  when  mixed  with  litter  and 
trodden  down  tmder  cover,  than  when  dropped  about  in  the 
open  fields;  and  that  land  from  which  a  green  crop  has 
been  mown,  when  ploughed  up,  is  freer  of  weeds  and 
(o^er  things  being  equal)  bears  a  better  corn-crop  than 
that  which  has  been  pastured.  It  is  a  further  recommend- 
ation to  the  soiling  plan  that  it  admits  of  oilcake  or  meal 
being  administered  along  with  green  food  with  a  precision 
and  economy  that  is  unattainable  in  the  pasture  fields. 
There  being  so  many  and  such  cogent  reasons  in  favour  of 
the  practice  of  soiling,  we  may  warrantably  anticipate  that 
it  will  in  future  be  much  more  generally  adopted.  It  is 
proper,  however,. to  notice  that  the  success  of  this  system 
is  absolutely  dependent  on  the  following  conditions: — ^The 
green  food  must  be  mown  and  brought  nome  at  least  twice 
a-day,  owing  to  the  rapidity  with  which  it  ferments  when 
put  together;  it  must  be  given  to  the  stock  not  less  than 
f(mr  times  daily,  and  only  in  such  quantity  at  each  feed  as 
they  can  eat  clean  up  in  the  interval  betwixt  meals ;  they 
must  have  constant  and  ample  supplies  of  pure  water  and 
of  fresh  litter ;  and,  in  particular,  matters  must  be  so 
arranged  that  tiiere  shall  be  an  unfailing  supply  of  green 
forage  of  the  best  quality  through  the  entire  seasoxL  This 
is  accompliBhed  eiUier  by  successive  cuttings  of  one  kind 
of  crop  from  the  same  ground — as  of  irrigated  meadow  or 
Italian  ryegrass — or  by  a  combination  of  such  crops  as 
naturally  come  to  maturity  in  succession,  or  are  made  to 
do  so  by  a  sequence  of  sowings.  From  what  has  been  said 
it  is  obvious  that  soiling  can  only  be  carried  out  successfully 
with  a  moderately  good  soil  and  climate,  a  liberal  use  of 
manure,  and  skill  and  foresight  on  the  part  of  the  farmer. 
With  these,  however,  its  results  will  usually  be  highly  satis- 
factory. Ik  is  peculiarly  adapted  for  day  soils,  on  which 
the  culture  of  root  crops  is  attended  with  much  difficulty, 
and  where  there  is,  therefore,  abundance  of  litter  for  use 
in  summer,  and  much  need  for  the  soilii^  system  to  get 
it  converted  into  good  manure. 

Section  2. — Natural  Meadow  Oraa, 

In  proceeding  to  notice  the  crops  most  usually  cultivated 
in  Britain  for  green  forage  we  shall  begin  with  natural 
meadow  grasa.  In  the  south-western  parts  of  England 
abundant  crops  of  grass  are  obtained  by  irrigation  with 
water  alone.  Our  remarks  will  here,  however,  be  re- 
iitricted  to  those  situations  where  sewage  from  towns  or 
villages  is  available.  Wherever  a  few  scores  of  human 
families  are  congregated  together,  and  have  their  dwellings 
properly  drained  and  supplied  with  water,  there  is  an 
opportunity  for  manuring  a  considerable  extent  of  meadow 
with  the  sewage-water  accruing  from  them  throughout  the 
vear.  The  odebrated  meadows  in  the  environs  of  Edin- 
burgh are  interesting  illustrationa  of  the  value  of  such 
water  for  irrigating  purposes^  and  of  tiia  astoniahing  bulk 


of  rich  herbage  which  can  be  obtained  in  the  oooiae  of  t 
year  from  an  acre  of  land  thus  treated.  From  the  thick- 
ness of  the  crop  in  these  meadows,  and  the  rank  hmnisnes 
of  its  growth,  the  grass  must  be  cut  before  it  'exceeds  fas 
inches  in  he^t^  as  otherwise  the  bottom  gets  blanrhtd 
and  the  grass  rots  out  The  mowing  begina  usually  in 
April  and  continues  till  November,  so  that  by  fitly  pio- 
poxtioning  the  head  of  stock  to  the  extent  of  meadiov, 
and  having  the  latter  arranged  in  plots  to  be  mown  a 
regular  succession,  soiling  can  be  practised  throughout^  the 
season  by  the  produce  of  the  meadow  alone.  This  practice 
is  necessarily  limited  to  situations  where  sewage-water  ti 
available^  The  following  excerpts  from  a  paper  read  before 
the  Koyal  Scottish  Society  of  Arts  in  January  1867  On 
the  CoUeeiion,  Bemoval,  and  Diapoaal  of  the  Refiue  of  tkt 
City  of  Edinburgh,  \fj  Charles .  Macpherson,  CE.,  boigh 
engineer,  to  whidi  the  society's  silver  medal  was  awarddl, 
will  explain  this  system  and  exhibit  its  results: — 

*'The  waten  of  the  Crdgenthmy  Boin,,th0  Loehrin  Bun,  tfa* 
Jordan  Bnm,  and  the  Broiightoii  Bom,  are  need  in  iirigatug  put 
of  the  Unda  adjoining  the  coaree  of  the  leepectiTe  streams.  The 
waters  of  the  Cnigentinny  Bum  are  vaed  for  irrigating  about  S50 
acres ;  Loehrin  Burn,  aboat  70  acres;  Jordan  Bom,  aboat  11  sera; 
and  Broughton  Bum,  about  5  acres  being  836  acres  in  all  ixrigated 
by  the  water  flowing  in  these  four  natural  outlets  for  the  drainage  of 
Edinburgh. 

"The  area  within  the  dty  draining  towards  the  CraigentiBBV 
Bum  —to  the  meadows  irrigated  by  me  waten  of  which  I  abaU 
confine  these  remarksp— is  about  one  square  mile  and  a  half  in  ezteat 
From  this  district  there  flows  about  20  cubic  £Mt  of  spring-water  per 
minute ;  the  surplus  rainfall  being  the  non-abaorbea  portion  of  SI 
inchea  per  annum ;  and  the  sewage  from  a  population  of  95,689 
pereona^  according  to  the  census  of  1861,  with  a  water  inpply  of  ay 
25  gallons  per  head.  Of  this  poj^tion  about  60,000  have  the  oaa 
of  water-closets;  and  ezcrementitious  matter  from  about  15,000  or 
20,000  of  the  remainder  finds  its  way  to  the  sewers  connected  wiA 
the  bum  at  the  rate  of  about  265  feet  per  minute  of  sewage. 

"  Various  kinds  of  soil  sre  inigate£  The  subsoil  of  the  psit  of 
the  meadows  nearest  the  dty  is  peat,  with  loam  over  it  near  the 
course  of  the  bum ;  while  to  the  northward  it  is  natatall^  aand,  tet 
the  aand  has  been  taken  away,  and  the  ground  made  up  with  mbbiih 
of  buildings,  fta,  dressed  off  with  soiL  Further  down  the  conni 
of  the  stream  the  soil  is  reddish  clay,  or  loamy  clay,  or  sandy  day; 
while  at  the  part  of  the  FSnate  Whins  adjoining  the  sea-shore  it  is 

rra  sand,  with  a  coating  d:  rich  loam,  varying  from  1  inch  to  4  or 
inchea  deep^  entirely  derived  from  repo^ea  applications  of  tiia 
sewsge,  no  soil  having  been  ever  spread  over  the  sand.  The  deeper 
soil  u  nearest  the  channels  for  conveying  the  sewage  to  the  lani 
The  meadows  on  the  farm  of  Lodhend,  at  Kestalrig;  and  at  CrajgoB- 
tinny,  have  a  slope  transversely  to  the  course  of  the  stream,  Taryiag 
finum  the  steepest  part,  1  in  26,  which  is  of  small  extent,  to  about  1 
in  50,  which  is  tne  slope  of  the  greatest  psrt  of  these  meadomL 
The  Figgate  Whins  were  artificially  levellea  to  allow  of  irrigatioiL 

"It  u  important  to  remark  that  the  land  (ezoept  the  ssnd  at  tba 
Figgate  Wluns)  has  been  drained  thoroughly  to  a  depth  of  ilitet 
be^  the  surface.  It  was  found  that  with  shallower  drains  tbe 
sewage  was  drawn  off  by  the  drain,  leaving  tiie  lower  part  of  tte 

Sound  without  irrigation.  At  the  Figgate  whins  the  sewage  eoab 
to  the  aand,  and  ooses  out  upon  the  sea-shore. 

«<  The  kinds  of  grasses  grown  sre  Italian  rymss  and  meadow 
grass.  The  ryegrasa  requires  to  be  resown  every  third  year;  but  the 
meadow  grass  has  not  required  resowin^  not  even  on  the  Kggato 
Whins,  imch  were  sown  about  forty  years  ago,  when  the  mnsA 
waa  first  inigated.  Opiniona  differ  as  to  which  grasa  is  best  «asptid 
for  the  purpoee;  but  ryegrass  seems  to  joroduoe  the  hesTicr  cma 
The  irrigated  ground  is  let  off  in  small  plots  or  squares  for  tte 
season  to  the  highest  bidder.  The  graaa  is  cut  by  the  tenant  ai 
required,  so  that  the  annual  vidd  of  any  particular  plot  has  nefV 
been  accurately  ascertsined ;  but  sn  average  crop  is  considered  to  \» 
from  80  to  40  tons  per  acre^  in  four  outtingA  The  first  Attiu 
takea  lOaoe  at  the  beginning  of  April,  and  the  last  at  Iha  end  of 
September,  the  let  orthe  ground  expiring  at  1st  October  Tba 
time  of  cutting  the  intermediate  crope  depend  upon  tbe  wants  of 
the  tenant 

"The  whde  grass  iseaten  by  about  8100  cows— tiM  number  prerion 
to  the  cattle  plagu»-in Edinburgh,  Newhaven,  Ldth,  end  FcrtobeUe; 
but  after  the  fourth  crop  is  cut,  sheep  are  tuned  en  some  psitief 
the  ground  about  the  beginning  of  Kovember,  and  remain  for  akot 
a  fortnight,  ahould  the  weather  be  favourable.  The  aheep  do  net 
seem  to  thrivcL  however,  although  the  fbod  is  pkntifU.  thn  fprn 
has  been  found  most  suitable  for  feeding  caws  the  attempts  to  «ae 
it  to  lee^  other  animila  hsfing  been  ftmnd  not  to  aamr,  od 
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90  opil  flf  soBfvtlBf  il  nto  ht^  biiof  jKowtd,  to  bt  inflh  m  to 

tnut  QB  piOOMi  UUTOutUMfW 
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J  £40  per  Mi%  iriiflt  othss  an  m  low  m  £1S  or  490. 
Uit  «■«»,  oiriDc^to  fh«  oatOi  plagWb  ^  finMr  U^  jrio«  oo«dl 
wtlwobldDid.  ThBb6rt]MidnwEnflMtfMhMTiart«op;l»toatfM 
Iteti  WUni^  XMre  fRiAtMlHBd.  tfM  iint  orop  k  wdler  tai  liM 
fM»--«  MKttv  d  waOi  oaaMquniM  tluKt»  altlMidb  tto  muial 
jidd k kn»  liM rant  pdd  fo  tluM_^oto  is  aboBt  aiUg^  ao for  tho 
llofeiprodiioiiigfhabMKfiarovop.  Tho  nntal  of  tlio  VtOita 'Wbina 
pmioaf  to  the  inUntkia  waa,  I  hsra  been  fafonnad,  aboot  SOa.  per 
ami  iMb,  irfMo lirinted,  parti  bave  ben  let  for  aoou  yean  at 
iElO  par  eon.  The  oilj  woika  baling  been  tiie  knralling  cT  liie 
■ncly  bUloolB  and  foKmation  cf  ohaaneb  for  the  aawaft— neither 
oftham  TRj  eostlj  operattona  and  the  ammal  ontlaT  bdng  amall, 
Hm  faMBeaaed  aimiial  TaloB  of  that  land  tuty  be  atatad  at  not  maoh 
1m  than  the  dUfaranee  betwean  the  two  anma. 

<«It  ndght  be  en  intenatiBg  apeeolation  to  oonafdar  bew  fv  liie 
eoet  of  the  wo^  oeeaaaazy  for  odleeting  and  ramorlng  the  aewaoa 
from  the  distilot  of  the  oity  draining  towarda  Ondflantinny  wigbA 
have  been  defrayed  by  the  adfanoe  ofnnt  obtained  Df  the  diapoaal 
of  Ae  aewage  in  inkpftting  the  buid  alang  the  eoraae  of  liie  stnam. 
eoet  flftlie  wjiole  aewenwa  woika  Qnelwdhigmany  of  the  branab 
u)  eoiMtnioted  within  lEe  diatriet  in  the  dty  wbieb  ie  dzained 
to  the  Onigentlnny  Bom,  may  be  atated  at  £96,00a  Aaanmfag 
Ihet  the  annnal  nnt  of  the  S60  aaraa  ininted  was  iB6  per  aera  on 
an  averuB  praHoue  to  bdng  kid  oat  for  inigatkn,  wblk  the  rant 
waa  aked  to  £88^  then  tfie  difbraoe^  £S0  per  aerib  k  tfie  annnal 
fafaie  of  tbe  inintioD.  Thara  being  S60 
leton.  or  opwaraa  of  6  per  oeni  onvie 


I  prodnoe  of  the  Tadona 
ient  to  anpply  the 
r  ftartiiari^plio^ion  of 


per  aoNk 

^jdvea  45000  aa  the 
&9n 


k  aoffldent  to  anpply  the  preeent 

or  ftartiiar  i^plioation  of  the  aawus  to  aome  otl 

vueai  a  mora  eztendTo  na^et  k  obtained  for  the 


meadowB  round  Idinbiii)|^ 

~  for  gnaa;  ueoaaallatliig 

SharUndof 


Bafiaa  nregpuB  oaa  be  enltiTited  over  as  wids  a  nngo 
€f  soik  ana  olimate  as  any  f onge  erop  wbieh  we  poaaen, 
and  ita  Talna  for  aoiling  k  every  day  getting  to  be  more 
ganonDy  appreciated.  Wben  fot  introduced,  and  indeedr 
Qnta  very  leeently,  it  iraa  cidefly  aown  in  miztare  -with 
other  graaaea  and  eloTeca  f or  paatozage^  a  pmpoae  to  wbidh 
it  k  weQ  adapted  from  ita  eariy  and  lapid  growth  in  apring. 
iti  tnie  fbnfltiony  faoweyer,  k  to  prodooe  green  food  for 
•oiliiig^^  for  which  TOirpoaekk  probably  vnxhraOed.  B  k 
in  eonneotion  wim  the  lyatem  of  inigation  with  Uqnid 
manuze  that  ita  aiitmikhiTig  powen  hsve  been  moat  ftilly 
denreloped.  "When  grown  for  thk  pinpoae  it  k  aown  in 
Aprily  on  knd  that  haa  bome  a  grain  erop  after  tomiM  or 
nmmer  fallow.  If  aown  with  »  grain  erop  aa  thiou^  aa 
k  reqdaitey  it  growa  to  nearfy  the  hdght  of  the  grain,  and 
both  are  injured.  A  liberal  dxeaaing  of  fann-yaid  dnng 
la  qnead  npon  the  stabble  in  antanm,  and  inunediately 
pkniji^  in.  In  the  end  of  Maioh  or  beginninff  of  Aprfl 
the  kndk  prepared  for  the  seed  bj  being  atixied  with  the 
grubber  and  then  well  hanowedl  The  aeed,  aft  the  rate 
of  4  bnahda  per  aote^  k  then  aown  in  the  wi^  already 
doMribed  for  dover  and  graaa  aeeda.  When  tiie  Uqnid 
manore  iyatem  k  praotiaed,  the  crop  k  watered  aa  aoonaa 
the  yoong  piknta  are  abonft  an  inch  hu^  and  aon^  k 
ita  growu  in  fsTonxabk  circomatanoea  tibaft  a  catting  of  10 
tone  per  am  haa  in  aome  caaea  been  obtained  aiz  weeks  after 
aowing.  llhian  then  k  no  proviaion  for  aoppJt]^  1><9^ 
manoze^  a  tqKbeaamg  of  gnano^  nitrate  of  aoda,  aoot^  or  the 
fint  two  artidea  mixed,  k  applied  by  hand^owinj^  oare 
being  taken  to  give  thk  dieaamg  when  rain  aeema  at  hand 
or  haa  Jnrt  fallen.  A  afanflar  top-drwiiring  k  repeated  after 
each  catting  by  which  meana  three  cnttingaare  ordinarily 
obtauied  from  die  aama  apace  hi  one  aeeaon.  A  very 
r  of  aftook  can  thua  be  aupporled  from  a  rmj 
bofnoond.  Ihk  graaa  k  ako  foond  to  be 
tihepak 


veiTffnikfal  to 


Bgraaa  i 

paktea  ol  b^^'witi  cattle^  ynf  aheep^ 
wfaioh  an  thrive  upon  iL  Thangh  ao  very  aacealenl>  k 
doea  not  produce  pOrgfaig  hi  the  animak  fed  npon  iL  B 
ia  peoofiarly  aoitMde  feedhag  for  milch  cowa,  aa  appeam 
fnmthepaUiabadaoooantatOannhigBKki    Saohnsnlfta 


aa  thoae  obtained  by  Hr  Kennedy  and  othera  are  not  to 
be  flKpected  nnkaa  nnder  afanilar  eonditiona;  but  on  good 
kama,  deen  and  in  good  heart,  and  nnder  aooh  treatment  as 
k  deacribed  at  the  beginning  of  thk  aection,  aa  large  erope 
of  tiik  graaa  aa  of  red  clover  may  be  reckoned  on,  with  aft 
least  eooal  feeding  powere^  and  with  a  degree  of  certainty 
which  tile  farmer  cannot  now  entertain  in  regard  to  the  latter 
crm  If  it  k  regnlacfy  mown  when  the  ear  begina  to  show, 
and  care  taken  never  to  allow  the  seed  to  form,  it  k 
foDj  ascertained  that  thk  graaa  idll  grow  abondantly  for 
aaeooodyear,  vrith  the  advantage  of  bemg  reedy  for  nae  very 
mnoh  earlier  than  in  ita  first  acaaon.  It  k  sometimee  sown 
in  aotonm,  but  those  who  have  had  the  foDest  experience  in 
ita  cultivation  give  a  decided  preference  to  spring  sowing^ 
either  after  a  grain  crop  which  has  followed  a  green  crop 
or  fallow,  or  at  once  after  tomipa.  It  k  of  great  Import- 
ance to  get  fredi  and  genuine  aeed.  That  directly  imputed 
from  Italy  yielda  the  best  crop  when  otherwise  good.  Aa 
a  proof  of  ib»  f ondnees  of  she^  for  thk  grasi^  k  has  beep 
ebeerved  that  when  it  had  been  sown  in  mixtme  vrith  red 
clover  and  edt  for  haj,  aheep,  on  being  tuned  into  the 
aftermath,  eat  down  the  Italian  ryegrass  in  preference  to 
thedover. 

Stetion  L—^fiim$on  Olam', 
Orimaon  dover,  thoodi  not  hudy  enaa^  to  withstand 
the  dimate  of  Scotland  in  onUnaiy  vrinters,  k  a  most 
valuable  forage  crop  in  "Rngland.  It  k  sown  ss  qoioUy  as 
possible  after  the  removal  of  a  grain  crop  at  the  rate  of  18 
ft  to  20  ft  per  acre.  B  k  found  to  aooceed  better  when 
only  the  surface  of  the  soil  k  stirred  by  the  scsiifier  and 
hamw  than  when  a  ploughing  k  given.  B  grows  rapidly 
in  n»in^  and  yielda  an  abundant  crop  of  green  food, 
peculiarly  palatahk  to  live  atodc.  B  k  ako  suitable  for 
making  into  h^.  Onty  one  cuttings  however,  cen  be 
obtained,  aa  it  doee  not  dioot  again  after  being  mown. 

Ihk  plenty  dlher  aown  alone  or  in  mixture  with  ryi^graas, 
haa  for  a  longtime  formed  the  atapk  crop  for  aoiling;  and 
ao  long  aa  it  grew  fredy,  ita  power  of  enootinff  up  agam 
after  repeated  mowings^  the  bulk  of  crop  thua  OTtaued,  ita 
palatebleness  to  stock  and  feeding  quaHtiea,  the  g^reat 
•zange  of  aoik  and  dimate  in  which  it  grows,  and  ita  fitneas 
eitlMr  for  paatorage  or  aoiling^  wdl  entitled  it  to  thk  pre- 
f evsnca  Except  on  certain  rich  calcareoua  day  soila^  If 
has  now,  however,  become  an  exceedingly  precaiioua  crop. 
The  eeed,  when  genuine^  whidi  unf ortnnatdy  k  very  often 
not  the  caae,  genninatea  aa  fredy  aa  ever,  and  no  greeter 
difficulty  than  heretofore  k  experienced  in  having  a  full 
plant  during  autumn  and  the  greater  part  of  winter ;  but 
over  moat  part  of  the  country,  the  farmer,  after  having  hk 
hopea  raimd  by  aeeing  a  thock  cover  of  vigorons-Iookiflg 
dmr  jdanta  over  hie  field,  finda  to  hk  dismay,  by  March 
•or  Apiu,  that  they  have  eitiier  entardy  disappeazed,  or  are 
found  only  in  capricious  patches  here  end  there  over  the 
fidd.  No  satiabotory  explanation  of  thk  dover  frilure 
has  yet  been  given,  nor  sny  certain  remedy,  of  a  kind  to 
be  applied  to  the  aoil,  dieoovered.  One  important  fact  k, 
however,  now  wdl  estabtiahed,  via.,  that  when  the  crop- 
ping of  tiie  land  k  ao  managed  that  dover  doea  not 
recur  at  ehorter  intcrvak  than  eight  yeara,  it  growa  vrith 
mndi  of  ita  pristine  vigour.  The  knowledge  of  thk  fact 
now  determinea  many  fennen  in  varying  thisir  rotation  ao 
aa  to  aacure  thk  important  end.  At  one  time  there  was  a 
somewhat  prevalent  bdief  that  the  introduotian  of  beans 
into  the  rotation  had  a  apeoifio  influence  of  a  benefiekl  kind 
on  the  dover  when  it  came  next  to  be  aown ;  but  tiie  true 
aeema,  to  be^  that  the  beans  operate  favour- 
onJIj  by  die  inddentd  circumstance  of  almoat  neoee- 
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niilj  leogthening  the  inteml  betwixt  tiie  reonirences  of 
cIo?er. 

When  Ike  fonr-conne  rotatioii  is  followed,  no  better 
plan  of  managing  this  proceee  haa  been  yet  saggeeted  than 
to  low  beansy  peaae,  potatoes,  or  tares,  instead  of  dorer, 
for  one  round,  making  the  rotation  one  of  eight  yean 
inetead  of  fonr.  The  mechanical  condition  of  the  soil 
seems  to  haTe  something  to  do  with  the  snocess  or  failure 
of  the  dorer  cropi  We  hare  often  noticed  that  head-lands, 
or  the  conyeiging  line  of  wheel  trades  near  a  gateway  at 
which  the  preceding  root  crop  had  been  carted  from  a  field, 
have  had  a  good  tske  of  doYtr,  when  on  the  fidd  generally 
it  had  failed.  In  the  same  way  a  fidd  that  has  been  mnoh 
poached  by  dieep  while  consuming  turnips  upon  it^  and 
which  has  afterwards  been  ploughed  up  in  an  nnldndly 
state^  will  haTe  the  dorer  prosper  upon  it^  when  it  luls 
in  olher  oases  where  the  soQ  appears  in  far  better  condition. 
If  red  dorer  can  be  again  made  a  safe  crop,  it  will  be  a 
boon  indeed  to  agriculture.  Its  seeds  are  usually  sown 
along  with  a  grain  crop,  any  time  from  1st  February  to 
May,  at  the  rate  oC  12  lb  to  20  lb  per  acre  when  not  com- 
bined with  other  dovers  or  grasses 

Italian  ryegrass  and  red  dorer  are  now  frequently  sown 
in  mixture  for  soiling,  and  succeed  admirably.  It  is,  how- 
cTer,  a  wiser  course  to  sow  them  seperatdy,  as  by  substi- 
tuting the  Italian  ryegrsss  for  dorer,  for  a  sin^  rotation, 
the  farmer  not  only  gets  a  crop  of  forage  as  Talnable  in  all 
respects,  bnt  is  enabled,  if  he  chooee^  to  prolong  the  in- 
terrsl  betwixt  the  sowings  of  dorer  to  twd^e  years,  by 
sowing,  as  already  recommended,  pulse  the  first  roun^ 
Italian  lyegrass  the  second,  and  clorer  the  third. 

These  two  oop^  then,  are  those  on  which  the  arable- 
land  famer  mainly  rdies  for  green  forage.  To  have  them 
good,  he  must  be  prepared  to  make  a  liberal  application  of 
manure.  Good  farm-yard  dung  may  be  applied  with 
advantage  dther  in  autumn  or  spring,  taking  oare  to  cart 
it  upon  the  land  only  when  it  is  dry  emmffi  to  'admit  of 
this  being  done  wilhout  ixjury.  It  must  also  be  spread 
toy  evenly  so  soon  as  emptied  from  the  carts.  But  it  is 
usually  more  expedient  to  use  either  guano,  nitrate  of  soda, 
or  soot,  for  tins  purpose,  at  the  rates  respectiydy  of  2  cwt, 
1  cwt,  and  20  bushds.  If  two  or  more  of  these  substances 
are  used,  the  quantities  of  each  will  be  altered  in'proportioxL 
They  are  best  also  to  be  applied  in  two  or  three  portions 
at  intervals  of  fourteen  to  twenty  days,  beginning  towards 
the  end  of  December,  and  only  when  rain  seems  imminent 
or  hes  just  fallen. 

When  manure  is  broadcast  orer  a  young  dover  fidd, 
and  prssently  after  washed  in  by  rain,  the  effect  is  identical 
with  that  of  first  diasdving  it  in  water,  and  then  distribut- 
ing the  dilution  over  the  surface,  with  this  difference^ 
namdy,  that  the  first  plan  costs  only  the  price  of  the  guano, 
Ac.,  and  is  available  at  any  time  and  to  every  one,  whereas 
the  latter  implies  the  construction  of  taiiiDi  and  costly 
machinery. 

Seai<m  6.— r«edUt. 

Vetches  are  another  veiy  vduable  forage  crop.  Being 
mdigenous  to  Britain,  and  not  fastidious  in  regard  to  soil, 
they  can  be  cultivated  successfully  under  a  great  diversity 
of  drcumstanoes,  and  are  well  adapted  for  poor  soils.  "By 
oombiniiig  the  winter  and  spring  varieties,  and  making 
sereral  sowings  of  eadi  in  its  season  at  intervals  of  two 
or  three  weeks,  it  is  practicable  to  have  them  fit  for  use 
from  May  till  October,  and  thus  to  carry  out  a  system  of 
sailing  by  means  of  vetches  alone.  But  it  is  nsudly  more 
expedient  to  use  them  in  combination  wUh  grass  and  dover, 
beginning  with  the  first  cutting  of  the  latter  in  May, 
taking  the  wiotflr  -vetches  in  June,  reourring  to  the  ItaMMi 
ryegrass  or  clover  as  the  second  cutting  is  ready,  and 


afterwards  bringing  the  spring  vetches  into  use.  Each 
crop  can  thus  be  used  when  in  its  best  state  for  caAHe  food, 
and  so  as  natefuUy  to  vaij  their  dietary. 

WhUer  retekeg. — ^Ihere  is  no  botanical  differsnoe  between 
winter  and  spring  vetches,  and  the  seeds  being  identical 
in  appearance,  caution  is  required  in  purdiasing  aeed  to 
get  it  of  the  rij^ht  sort  Seed  grown  in  En^and  is  found 
the  most  suitable  for  sowing  in  Scotland,  as  it  vegetates 
more  quickly,  and  produces  a  more  vigorous  plant  than 
that  which  is  home-grown.  Ae  the  great  inducement  to 
cultivate  this  orop  is  the  obtaining  of  a  sui>piy  of  nntritioas 
green  food  which  diall  be  ready  for  use  about  the  1st  May, 
%nd  so  as  to  fill  up  the  gap  which  is  apt  to  occur  betwixt 
the  root  crops  of  the  previous  autumn  and  the  ordinary 
summer  f ood»  whether  for  gracing  or  soiling,  it  Is  of  the 
utmost  importance  to  treat  it  in  such  a  way  that  it  may 
be  ready  for  use  by  the  tame  mentioned.  To  secure  thL^ 
winter  tares  should  be  sown  in  August  if  possible,  bnt 
always  as  pooa  as  the  land  can  be  deared  of  the  preceding 
crop.  They  may  yield  a  good  crop  though  sown  in  October, 
but  in  this  case  will  probably  be  very  Uttie  in  advance  of 
early-sown  spring  vetdiee,  and  poesess  little,  if  any,  advan- 
tage over  them  in  any  respect  The  land  on  wMch  they 
are  sown  should  be  diy  and  wdl  shdtered,  dean,  and  in 
good  heart,  and  be  further  enriched  by  ploughing  into  it 
nam  12  to  15  kada  of  farm-yard  manure.  Not  leas  than 
d^  bushels  of  seed  per  acre  dionld  be  sown,  to  which  some 
think  it  beneficial  to  add  half  a  buahd  of  wheat  Bye  is 
frequentiy  uaed  for  thia  purpoae,  but  it  gets  reedy  in  ths 
stems,  and  is  rejected  by  the  stock,  ^^ter  beans  era 
better  than  dther.  The  land  having  been  ploughed  xather 
deeply,  and  well  harrowed,  it  is  found  advantageous  to 
depout  the  aeed  in  rowa,  dther  by  a  drilling-maichine  or 
by  ribbing.  The  latter  ia  the  beat  practice^  and  the  riba 
should  be  at  least  a  foot  apart  and  rather  deep,  that  the 
roots  bAj  be  well  devdoped  before  top-growth  takes  placa 
As  soon  in  spring  as  the  state  of  the  land  and  weather 
admits  of  it,  the  crop  should  be  hoed  betwixt  the  drills,  a 
top-dreasing  at  the  rate  of  40  buahels  of  eoot  or  2  cwt  of 
guano  per  acre  applied  by  aowing  broadcast,  and  the  roUer 
then  used  for  the  double  purpose  of  amoothing  the  suif aoe 
ao  aa  to  admit  of  the  free  uae  of  the  acythe^  and  of  presaing 
down  the  planta  which  may  have  been  loosened  by  frost 
It  is  thus  by  early  sowings  thick  seeding,  and  liberd 
manuring,  that  thia  crop  is  to  be  forced  to  an  early  and 
abundant  maturity.  May  and  June  are  the  montha  in 
which  winter  vetdiea  are  uaed  to  advantagei  A  aecoad 
growth  will  be  produced  from  the  roota  if  the  crop  ia 
allowed  to  atand ;  but  it  is  much  better  practice  to  ploo^ 
up  the  land  aa  the  crop  is  deared,  and  to  sow  turnips  upon 
it  After  a  full  crop  of  vetches,  land  is  usually  in  a  good 
state  for  a  auoceeding  cropb  When  the  whde  procees  haa 
been  well  managed,  Uie  groea  amount  of  cattle  food  yidded 
by  a  crop  of  winter  vet&hea,  and  the  turnip  crop  by  which 
it  is  followed  in  the  same  summer,  will  be  found  consider- 
ably to  exceed  what  could  be  obtained  from  the  fullest  crop 
of  tumipa  alone,  grown  on  aimilar  aoil,  and  with  the  same 
quantity  of  manure^  It  is  vain  to  sow  this  crop  where 
game  abounds. 

Spring  Vttcket,  if  sown  about  the  lat  of  March,  will  be 
ready  for  uae  by  lat  July,  when  the  winter  vetchee  are  just 
deared  o£  To  obtain  the  full  benefit  of  this  crop,  the 
land  on  whidi  it  is  sown  must  be  dean,  and  to  keep  it  so 
a  much  fuller  allowance  of  seed  is  required  than  is  usuaDy 
given  in  Scotland.  When  the  crop  ia  as  thick  set  as  it 
should  be^  the  tendrila  interwine^  and  the  ground  ia  covered 
by  a  solid  mass  of  herbage,  under  which  no  weed  csil 
Uve.  To  secure  this,  not  less  tiian  4  bushds  of  ssed  per 
•f  je  ahould  be  uaed  il  aown  broadcast,  or  3  buahda  if  in 
diilU    The  latter  plan,  if  followed  by  hoeing^  is  certaialy 


yOAAOB  caoFB.] 


AGRICULTURE 


877 


the  bert;  for  if  tl^  weeds  are  kept  in  dieck  nnta  the  csop 
u  fairlj  esfcabliahed,  they  hftTB  no  chance  of  getting  np 
affcarwazdflL  With  a  thin  crop  of  ▼etches,  on  the  other 
hand,  the  land  ia  so  certain  to  get  fonl,  that  they  ahonldat 
once  be  jdoni^ed  down,  and  ■nn^^if^^^ng  q]^  pat  in  their 
plaea  As  vetches  are  in  the  best  state  for  nse  when  the 
Mflds  begin  to  form  in  the  pods,  repeated  sowings  *ie 
made  at  intenrab  of  three  weeksy  beginning  bj  the  end  of 
Febroaiy,  or  as  earlj  in  Ifaroh  as  the  season  adniitsy  and 
oontinning  till  Hay.  The  nsnal  practioe  in  Scotland  has 
been  to  bow  Tetches  on  part  df  the  oat  break,  once  ploo^ed 
from  lea.  fiometinies  this  does  Very  well,  bnt  A  ur  Utter 
plan  Is  to  «mit  sowing  ctorer  and  grass  seeds  on  p^  of 
the  land  oocnpied  by  Wheat  or  barley  after  tlilttips,  and 
hamng  plonshiDd  thi^  portion  in  the  auttunn  to  ocoapy  it 
with  Tetches,  patting  thett  mdead  ^  '*uedi''  for  one 
revointion  of  the  coutse. 

When  Yeiohes  are  grown  on  poor  soils,  the  most  pro- 
fitable way  of  nsing  &m  is  by  folding  sheep  upon  thiam, 
a  practioe  very  snitable  also  for  days,  npon  which  a  root 
crop  cannot  ntf ely  be  consumed  in  this  way.  A  different 
eooTBc  mnst,  however,  be  adopted  from  that  followed  when 
toznips  aro  so  disposed  ol  When  sheep  are  tamed  in 
upon  a  piece  of  tans,  a  large  portion  of  the  food  is  trodden 
down  and  wasted.  Catting  Uie  yetches  and  patting  them 
into  racks  does  not  mnch  mend  the  matter,  as  mnch  is  still 
polled  oat  and  wasted,  and  the  manore  oneqaally  diS" 
tribated  orer  the  land.  To  avoid  those  erils,  hardies  with 
Tartical  spars,  betwixt  which  the  sheep  can  reach  with  head 
and  neck,  are  now  ased.  These  are  set  dose  np  to  the 
growing  crop  along  a  considerable  stretch,  and  shifted  f or- 
waid  as  the  sheep  eat  ap  what  is  within  their  reach. 
This  reqairea  the  constant  attention  of  the  aheoherd,  bat 
thelabonrisrepaidby  theasTingof  thefood,  which  being 
always  fresh  and  dean,  doea  the  aheep  more  oood.  A 
modification  of  this  plan  ia  to  ose  the  same  kind  of  hardies, 
but  instead  of  shifting  them  as  jast  described,  to  mow  a 
swatiie  parallel  to  them,  andfoik  this  forward  within  reach 
of  the  sheep  as  leqaired,  repeating  this  as  often  daring 
the  day  as  is  found  necessary,  and  at  night  moving  the 
sheep  doae  np  to  the  growing  crop,  so  that  they  may  lie  for 
the  next  twenty-foar  boors  on  the  space  which  has  yielded 
food  for  the  past  day.  Daring  the  ni^t  they  have  snch 
pickings  as  have  been  left  on  the  recenlty-mown  space,  and 
so  mooh  of  the  growing  crop  as  they  can  get  at  tiirongh  Ae 
sparsL  There  is  less  labour  by  this  last  mode  than  the 
other,  and  having  practised  it  for  lony  years  we  know 
that  it  answers  well  This  folding  upon  vetches  is  suitaUe 
either  for  ilnishing  off  for  market  sheep  that  are  in  forward 
condition,  or  for  recentiy-weaned  lambs,  which,  after  five 
or  six  week^  folding  on  this  clean,  nutritious  herbage,  are 
fonnd  to  take  on  more  readily  to  eat  tomips,  and  to  thrive 
better  npon  them,  than  if  they  had  been  kept  npon  the 
pestnrea  all  the  autumn.  Sheep  folded  upon  vetches  must 
have  water  always  at  command,  otherwise  they  will  Wt 

^"ISIroring^wn  vetches  are  in  perfection  at  the  mMoa 
when  pastures  usuafly  get  dry  and  scan^,  a  como^ 
pmcticeistocsrttiiemontograssbnd  and  -P"^  «»«f 

Vut  in  wisps,  to  be  eaten  by  the  sheep  or  <»ttl\^  « j^ 
howlmff,  mndi  better  either  to  have  tiiem  eaten  >y  dieep 

where  th^/  grow,  or  to  cart  them  to  the  homestead. 
Section  7.^Beouu. 

The  common  fidd  bean  ha.  not  ^^^J^J^ 
deed  as  an  avMlable/ofxv«  plant    Mr  Mechi  has,  we 
JS^eTthe  merit  of  first  diowing  its  1^^ 
««™!L    In  the  hot  dry  summer  of  1868,  when  pastures 

SSSTl^^dmen^  at  their  wi^^ 


its  full  growth,  and  its  green  pods  filled  with  soft  poba 
His  plw  of  using  it  was,  to  mow  the  needed  quanti^ 
daily,  pass  it  through  a  chaff-cutter,  and  then  ssnd  it  out 
in  troughs  to  his  diosp  in  their  pastures,  and  to  his  csttla 
in  their  staSs.  Thsquantity  of  green  food  per  acre  yidded 
by  a  full  erop  of  beans  when  used  in  this  wi^  is  veiy  gieaty 
and  probabhr  axeseds  that  of  any  other  crop  we  grow.  As 
^  Medii  observed,  on  first  announcing  his  practice,  ''no 
farmer  need  to  be  at  a  loss  for  food  for  his  live  stock  who 
has  a  erop  of  beans  at  command.''  We  know  that  many 
fannMs  avaded  themsdves  of  this  seasonable  hint  with 
the 

«radsr,i^  .       . 

instruotive  pamphlet,  shown  how  useful  it  is  to  have  a 
or  mixisdbes 


very  best  resulte.     That   pre^sninently  snooessfol 
dar,  Mr  William  H'Oomb^lLR,  Tillyfour,  has,  in  his 


few  sores  of  mixed  beans,  peas,  and  taiea  ready  to  give  to 
cattle  in  forward  condition  in  the  month  of  Augnst,  by 
laying  down  to  them  daily  on  their  pastures  a  Bamtj  of 
this  very  palatable  and  nourishing  forage^  By  tiua  ex- 
pedient th^  make  rapid  progreas  at  a  aeason  when  they 
would  lose  the  condition  they  had  already  gained  if  left 
dependent  on  the  then  failing  pasturage.  We  can  testiAr 
from  experience  that  we  never  have  our  cattle  make  such 
rapid  progress  on  sny  kind  of  food  aa  when  thus  stipplisd 
with  green  pulse  on  antumn  pastores. 

^Sse^KMi  8.— JfiutordL 

After  a  crop  of  vetches  has  been  consomed,  if  the  season 
is  too  far  advanced  to  admit  of  tuxnipa  being  sown,^  it  is 
not  unusual  to  take  a  crop  ol  white  mustard  or  crimson 
dover.  , 

By  means  of  the  crops  now  enumerated,  the  praetice  of 
soiling  can  be  carried  out  in  an  cases  where  it  is  practicable. 

There  are  other  valuable  cropa  of  this  kind,  several  ol 
which  we  shall  now  deecribe;  but  their  cultnre  is  dthsr 
limited  by  their  requirements  in  regard  to  soil^and  dimate, 
or  attended  witii  too  great  expense  to  admit  of  their  oom- 
pefeing  with  those  already  described. 

Seelum  ^.Saif^fim, 
This  very  important  forage  plant  would  be  wdl  entitled 
to  a  more  prominent  pkce  in  our  list  but  for  the  dream- 
stance  that  it  is  only  on  dry  calcareoiis  soils  that  its 
exceUencea  are  fully  developed;  and  to  these,  according^T, 
its  culture  may  be  said  to  be  confined  In  all  the  chalk 
districts  of  England  sainfoin  occupies  an  important  place 
in  tiie  rotation  of  cropa.  Bef  erring  to  tiie  chall^  dowM 
round  Bdeyin  Berks,  Mr  Caird  says :—- About  a  tenth 
oart  of  the  land  is  kept  under  sainfoin,  in  whidi  it  rOTomna 
for  four  years,  bring  eadi  year  cut  for  hay,  of  whidiit 
ffives  an.excdlent  crop.  A  fermer  havmg  40  acrea  of 
Sainfoin  sows  out  10  aciea  and  bredoi  up  10  sm 
annually.  This  goes  regularly  ow  the  whole  fann,  tte 
aainfoinnotretui^g  on  tiie  same  fidd  for  considerable 
intervals,  and  when  ito  turn  comoa  round  the  fidd  receivea 
a  rest  of  four  years  from  tiie  routine  <rf  cnltiTation,  1% 
is  then  ploughed  up  in  spring,  and  sown  wxtii  oats  on 
L  terCTe  crop  of  wW  J-.  generally  «cdl«itj^ 
much  aa  80  budids  an  acre  not  bemg  uncommon.  »  Tha 
BceTat  tiie  rate  of  4  budids  per  acre,  is  drilled  m 
i^ediatdy  after  barley  or  oato  has  teen  wmn,  wOTking 
the  drill  at  right  angles  to  its  course  when  it  deposited  the 
min.  It  is  frequentiy  pastured  for  one  or  more  years 
before  bring  mown  dtiier  for  green  forage  or  for  hay.  B 
TsomSiS  dlowed  to  .tend  for  right  OT  ten  yesis,  but 

the  plan  described  in  tiie  above  quotation  ia  tiie  mwa 
anoroved  one.  A  variety  cdled  piatU  mmfcm  has  bean 
EwbyMrHartof  Adiwdl,H«rt^  .^ZSt 
witii  tiie  common  sort  it  is  more  rapid  in  its  growtH  m 
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fpring,  and  still  more  lo  after  the  fini  and  second  cnttings. 
Three  cottings  for  hay,  and  one  of  these  ripening  the  seed, 
have  been  yielded  by  it  in  one  year,  and  a  good  eddish 
after  aU.  The  yield  from  it  in  the  first  year  after  sowing 
ia  large  in  comparison  with  the  common  sainfoin,  from  its 
attaining  maturity  much  sooner ;  but  for  the  same  reason 
it  is  thought  judicious  to  break  it  np  after  three  years, 
while  still  in  vigiiur. 

Section  10. — Lucerne, 

'  Lucerne  is  much  cultivated  as  a  forage  crop  in  France 
and  other  parts  of  the  continent  of  Euru^je,  but  has  never 
come  into  general  use  in  Britain.  It  is,  however,  frequently 
met  with  in  small  patches  in  districts  where  the  soil  is 
very  light,  with  a  dry  subtoU,  Its  thick  tap-roots  penetrate 
very  deeply  into  the  soil;  and  if  a  good  cover  is  once 
obtained,  the  plants  will  continue  to  yield  abundant  cuttings 
of  herbage  for  eight  or  ten  years,  provided  they  are  statedly 
top-dressed  and.  kept  free  from  perennial  weeda  In 
cultivating  lucerne,  the  ground  must  first  be  thoroughly 
cleaned,  and  put  into  good  heart  by  consuming  a  turnip 
crop  upon  it  with  sheep.  In  March  or  April,  the  surface- 
soil  having  first  been  brought  to  a  fine  tUth,  the  seed,  at 
the  rate  of  10  lb  per  acre,  is  sown  in  rows  15  to  18 
inches  apart  As  soon  as  the  plants  appear  they  must  be 
freed  from  weeds  by  careful  hoeing  and  hand-weeding, 
repeated  as  occasion  requires.  Little  produce  is  obtained 
from  them  the  first  season,  and  not  a  very  heavy  cutting 
the  second ;  but  by  the  third  year  two  or  more  abundant  crops 
of  herbage  will  be  produced,  peculiarly  suitable  for  horse- 
feed.  It  is  the  slow  growth  of  the  plants  at  first,  and  the 
difficulty  of  keeping  them  free  from  weeds  on  tiiose  dry 
soils  wLrh  alone  are  adapted  for  growing  lucerne,  that 
have  deterred  farmers  from  growing  it  more  extensively 
than  has  hitherto  been  done;  We  have  grown  it  success- 
fully in  Berwickshire  on  a  muiry  soil  resting  on  sandstone 
rock,  in  an  exposed  situation,  at  an  elevation  of  400  feel 
The  time  to  cut  it  is,  as  with  clover  and  sainfoiui  when  it 
IS  in  full  flower. 

Section  11. — Chicory,  ^e. 

Chicory,  bumet,  eow-partnip,  and  prichly  ewnfrcy,  all 
known  to  be  palatable  to  cattle  and  yielding  a  large  bulk 
of  produce,  have  probably  been  less  carefully  experimented 
with  than  their  merits  deserve.  Although  they  have  long 
figured  in  such  notices  as  the  present,  or  in  occasional 
paragraphs  in  agricultural  periodicals,  they  have  never  yet» 
that  we  are  aware  of,  been  subjected  to  such  a  trial  as 
either  conclusively  to  establish  their  claim  to  more  extended 
culture,  or  to  justify  the  neglect  which  they  have  hitherto 
experienced. 

Section  \2.^-Gori€  or  Whin, 

Notwithstanding  its  formidable  spines,  the  young  shoots 
of  this  hardy  evergreen  yield  a  palatable  and  nutritious 
winter  forage  for  hors^  and  cattle.  To  fit  it  for  this 
purpose  it  must  be  chopped  and  bruised  to  destroy  the 
spines.  This  is  sometimes  done  in  a  primitive  and  laborious 
way  by  laying  the  gorse  upon  a  block  of  wood  and  beating 
it  with  a  mallet,  flat  at  one  end  and  armed  with  crossed 
knife-edges  at  the  other,  by  the  alternate  use  of  which  it 
is  bruised  and  chopped.  There  are  now  a  variety  of 
machines  by  which  this  is  done  rapidly  and  efficiently,  and 
which  are  in  use  where  this  kind  of  forage  is  used  to  any 
extent.  The  agricultural  value  of  this  plant  has  often  been 
over-rated  by  theoretical  writers.  In  the  case  of  very  poor, 
dry  soils,  it  does,  however,  yield  much  valuable  food  at  a 
season  when  green  forage  is  not  otherwise  to  be  had.  It 
is  on  this  account  of  importance  to  dairymen;  and  to 
them  it  has  this  further  recommeudatiouy  that  cows  fed 


upon  it  give  much  rich  milk,  which  ia  free  from  anj 
unpleasant  flavour.  To  turn  it  to  good  account^  it  mutt 
be  sown  in  drills,  kept  clean  by  hoeing,  and  treated  as  s 
regular  green  crop.  If  sown  in  March,  on  land  fitly  pro- 
pared  and  afterwards  duly  cared  for,  it  ia  ready  for  um 
in  the  autumn  of  the  following  year.  A  succession  of 
cuttings  of  proper  age  is  obtained  for  several  years  from 
the  same  field.  It  is  cut  by  a  short  stout  scythe,  and  must 
be  brought  from  the  field  daily ;  for  when  put  in  a  heap 
after  being  chopped  and  bruised  it  heats  rapidly.  It  is 
given  to  horses  and  cows  u  combination  with  chopped 
hay  or  straw.  An  acre  will  produce  about  2000  faggots 
of  green  two-year-old  gorse,  weighing  20  lb  each. 

This  plant  is  invaluable  in  mountain  sheep-walks.  Hie 
rounded  form  of  the  furze  bushes  that  are  met  with  in 
such  situations  shows  how  diligently  the  annual  growth, 
as  far  as  it  is  accessible,  is  nibbled  by  the  sheep.  The 
food  and  shelter  afibrded  to  them  in  snow-storms  by 
clusters  of  such  bushes  is  of  such  importance  that  the 
wonder  is  our  sheep  farmers  do  not  bestow  more  pains  to 
have  it  in  adequate  quantity.  Young  plants  of  whin  sra 
so  kept  down  by  the  sheep  that  they  can  seldom  attain  to 
a  profitable  size  unless  protected  by  a  fence  for  a  few  yeoia 

Stction  lZ,^Tiutae  Grose. 

The  tussao  grass  of  the  Falkland  Islands  has  of  late 
years  attracted  considerable  attention  as  a  furago  plant 
From  its  gigantic  growth,  even  in  those  ungouial  regions, 
and  the  extraordinary  relish  manifested  fur  it  by  horaoB 
and  cattle,  sanguine  hopes  were  entertained  that  it  was  to 
prove  a  truly  valuable  addition  to  our  present  list  of  forage 
plants ;  but  the  attempts  hitherto  made  to  introduce  it  iii 
Britain  have  not  been  of  a  very  encouraging  kind.  The 
only  successful  esses  have  been  in  the  Orkneys  and  b 
Lewis.  Messrs  Lawson  of  Edinburgh,  who  have  gives 
much  attention  to  it^  say — "  Our  own  experience  leads  to 
the  conclusion,  that  lootlities  within  iuiluence  of  the  sea 
spray,  the  soil  being  of  a  peaty  nature,  are  without  doubt 
the  best  adapted  for  the  growth  of  the  tussac;  and  in  sudi 
places  it  is  likely  to  be  of  great  service,  a^  few  other 
nutritive  grasses  will  exis)  there.  In  our  own  experi- 
mental grounds  it  does  not  thrive  well;  which  msj 
perhaps  be  accounted  for  by  the  nature  of  tiie  soil,  which 
is  light  and  dry.  Kegarding  its  value  as  a  forage  plant, 
we  have  before  us  an  analysis  made,  at  our  request,  by 
Professor  Johnston,  the  results  of  which  show  that  'the 
tussac  gross  ought  to  be  very  nutritive.'  Propagation,  in 
the  absence  of  seed,  ia  easily  effected,  under  ^vouiaUe 
circumstances,  by  subdivision  of  the  routa" 

We  have  thus  noticed  all  the  more  important  of  oar 
forage  crops  of  ascertained  value;  Additions  will  probably 
be  made  to  them  from  time  to  time,  especially  from  the 
increased  attention  now  bestowed  on  green  crops  of  all 
kinds.  It  has  lately  been  suggested  that  maize  and  slao 
lupins,  although  unfit  for  our  climate  as  grain  crops,  might 
with  advantage  be  tried  as  forage  plants.  Both  an 
successfully  grown  for  this  purpose  in  Germany.  Being 
unable  to  withstand  frost,  they  should  be  sown  not  eariitf 
than  May.  The  maize  requires  a  deep  rich  soil;  tha 
lupins  again  are  said  to  do  best  on  light  siliceous  soils. 
Both  should  be  sown  m  rows  15  to  18  inches  apart,  and 
seeded  at  the  rate  of  2  bushels  per  acre.  A  trial  which 
we  made  with  lupins  (both  the  blue  and  the  yellow  aorti) 
in  1858,  on  a  light  moorland,  proved  a  total  failurSi 

Section  14. — Haymaking, 

Having  spoken  of  the  cnltivation  and  use  in  a  greoa 

state  of  herbage  and  forage  crops,  it  remaina  to  desenlte 

the  process  by  which  they  are  preserved  for  use  in  a  diy 

state,  or  made  into  hay.    On  every  farm  a  su|i^y  of  ^Md 
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iay,  adaqoale  to  the  wants  of  its  own  Htv  itock,  ii,  or  at 

Jnak  oD^t  to  be,  statedly  prorided.    This  is  no  doabt 

sa  eipeDdVe  kind  of  food,  bat  on  tU  other  hand  it  is 

h%U7  nutritions,  and  oondnces  mneh  to  the  healthfulnees 

of  the  sniouJs  fed  upon  it     Many  a  valnable  farm  hone 

k  annoally  saerificed  to  a  false  economy  in  feeding  him 

solely  on   innntritioas   straw  or  ill-gotten    hay.      The 

owners  of  sooh  stock  woold  do  well  to  consider  that  the 

dsath  of  a  hom  yearly,  and  the  impdred  health  and 

oooditioa  of  the  whole  stnd,  more  than  oonnterbalanoe 

anyssTing  that  can  be  effected  by  osing  bad  fodder  instead 

cf  good.     Bat  the  great  eonsomption  of  hay  is.  by  the 

anmeroos  horses  constantly  xe<iairad  in  this  ooontiy  for 

odierparposes  than  farm  kboar.    In  the  vicini^  of  towna 

hay  is  therefore  a  staple  agricnltoral  prodoct,  and  hay- 

Buking  an  important  branch  of  rnral  economy.    It  k  one 

in  the  praetioe  of  which  English  fanners  generally  eseel 

their  brethren  north  of  the  Tweed.    In  the  eoontiea  near 

the  metropolis,  in  partioalar,  thia  process  Is  condocted  with 

admirable  skilL 

In  coDTertii^  the  grasBes  and  forage  plants  into  hay, 
the  object  is  to  get  qoit  of  the  #ater  which  they  contain, 
amonntmg  to  nesrly  iwhtkinb  of  their  weight,  with  the 
leart  noenUe  loss  of  their  natritiTe  qnalitiea.  In  order  to 
this  the  crope  most  be  mown  at  that  staoe  of  their  growth 
when  the  greatest  weight  of  prodnce  with  the  maadmnm  of 
antritiTe  valne  can  be  obtamed;  and  then  it  is  neoessaiy 
so  to  condnot  the  drying  proceas  that  the  inspianted  jnioes 
shall  not  be  washed  oat  and  k)st  by  extemJ  wetting.  A 
simple  and  snfBciently  aoonrate  nle  for  determining  the 
first  point  ifl  to  mow  when  the  plttits  are  in  fall  flower.  If 
this  stage  is  esceeded,  both  the  qnality  of  the  hay  and  the 
smoont  of  the  f^ggage  or  aftermath  are  aerioasly  impaired. 
It  follows  from  this  that  mowing  shoald  be  commenced 
Bomewhat  earlier  than  tiie  stage  indicated,  otherwise,  before 
the  whole  can  be  cat  the  last  portion  will  hsTO  exceeded 
the  proper  degree  of  ripeness.  ^  catting  a  part  too  aoon 
a  sfight  loss  of  weight  is  incaned,  which,  however,  is 
compensated  for  by  a  better  aftermath;  whereas  it  part  is 
sllowed  to  matare  the  seeds,  there  !■  a  loes  of  wei^ 
quality,  and  aftermath.  Haymaking;  to  be  done  weU,  mast 
he  done  qoickly,  and  in  order  to  this  a  fall  sapply  of 
laboorers  is  indiiptasablo.  As  a  good  mower  can  cat  on 
an  average  an  acre  in  a  day,  aa  many  most  be  engaged  aa 
can  overtake  the  extent  of  crop  while  it  is  in  the  best  state 
for  catting  It  is  of  great  importance^  too»  to  have  the 
grass  cat  dose  to  the  groand.  A  loes  of  from  5  to  10 
per  cent  on  the  gross  prodnoe  i»  frequently  incnired  by 
anskilfal  or  careless  mowers  leaving  the  sward  too  high. 
Now  that  efficient  mowing-machines  can  be  had,  this  work 
can  be  performed  with  a  celerity  and  accaracy  hitherto 
unattainable.  To  admit  of  aocniate  and  expeditioas  mow- 
ioft  whether  by  scythe  or  machine,  care  must  be  taken,  at 
the  proper  season,  to  remove  all  stones  and  other  obstrno- 
tiona,  and  to  make  the  surface  smooth  by  rolling 

Confining  oar  attention,  in  the  first  place,  to  natural 
meadow  grass,  let  as  glance  at  the,proceas  ss  condnoted  by 
thoee  who  are  most  proficient  in  it  The  mowers  having 
commenced  their  work  at  saniise,  the  hajmiakers,  in  the 
proportion  of  two  men  and  three  women  to  each  mower,  so 
soon  ss  the  dew  is  off,  shake  oai  the  swathes  evenly  over 
the  whole  groand,  antil  they  have  overtaken  aa  much  aa 
they  can  get  into  cocks  the  same  day.  This  quantity  they 
BOW  torn  and  toss  aboat  aa  frequently  as  possible,  getting 
it^  befors  evenings  either  into  a  compact  windrow,  or 
forming  it  into  very  small  cocks.  Next  day  these  cocks 
•rs  sgsin  opened  out,  and  aa  mneh  more  of  the  grass  in 
swathe  aa  can  be  overtaken,  all  of  which  is  anew  subjected 
to  the  same  repeated  turnings,  and  again,  aa  evening 
spprosehest  seoarsd  ftom  dew  and  rain  by  windrowing 


and  cocking ;  that  which  k  driest  being  pat  iiAo  >/ger 
cocks  than  on  the  previous  day.  If  the  weather  is  hot  and 
parching,  that  which  was  fint  oat  is  by  ^e  fourth  d^ 
ready  for  the  stack,  and  is  immediately  carried.  A  largi 
xick-doth  is  drawn  over  the  incipient  steek  until  mors  hay 
is  in  condition  to  be  added  to  it,  and  then,  if  weather 
favour,  the  whole  process,  from  mowing  to  stacking,  for  a 
time  goes  on  simultsneously,  and  is  speedily  completed. 
As  the  building  of  the  stack  proceeds,  its  odes  are,  by 
pujling;  freed  from  loose  hay,  and  straii^ten^d;  and  when 
completed  ft  is  thatched  with  the  least  possible  delay.  If 
the  weather  prove  showery,  the  grass  is  left  untouched  in 
the  swathe  until  it  begins  to  get  yellow  on  the  under  side^ 
in  which  esse  it  is  usually  turned  over  without  opening  out 
unto  weather  again  favour.  To  produce  fine  hay,  care 
most  be  taken  te  secure  from  dew  or  rsin  by  coddng 
before  ni^tfall  all  that  has  been  spread  out  during  the 
day — never  to  touch  it  until  dew  or  wet  is  off— 4o  shake 
all  out  so  thoron^y  as  that  the  whole  may  be  dried  alike 
— and  never  to  suffer  it^  sfter  being  tedded  out,  to  lie  so 
bug  ss  to  get  scorched  on  one  sidei  When  these  operations 
are  oondu^ed  successfully,  the  hay  is  of  a  fine  light-green 
eolonr,  delightfully  fragrant^  and  retains  its  nutritioua 
matter  unimpaired.  To  accomplish  thi»  in  our  variable 
climate  much  skill  and  energy,  and  an  ample  command 
of  kbour,  sre  necessary. 

The  oost  and  labour  of  thk  process  are  now,  indeed, 
much  reduced  by  the  use  of  machinery,  consisting  of 
mower,  tedder,  and  rake,  by  means  of  wldch  a  man  i  nd 
pair  of  hoTMs  can  do  tiie  work  of  tet&  eoythemen,  uid 
another  man  and  horse  can  toss,  turn,  and  draw  inta 
windrows  as  much  grate  as  could  be  overtaken  in  the 
same  time  by  fifteen  peopla  The  hay-tedder,  moreover, 
shakes  out  the  grass  more  thoroughly  than  it  can  be  done 
by  hand.  After  the  hay  k  gathered  into  rows,  hone  labour 
k  also  sometimes  employed  to  collect  it  into  heaps  hy 
means  of  a  sweep,  that  is,  a  pieoe  of  plank  with  a  rope 
attached  to  each  end  of  it^  by  which  a  horse  draws  it 
along  an  edffe,  while  two  lads  hold  it  down,  and  the  hay  k 
thus  pushed  forward  in  successive  portions,  which  are 
then  by  hand  labour  made  into  orderly  cocks.  The  yield 
of  meadow  hay  ranges  from  1  to  2  tons  per  acre,  and  the 
oost  of  miking  it  k  about  lOa  per  ton.  In  London  hay 
k  brought  to  maricet  in  trusses,  each  weighing  56  1^ 
3d  of  which  are  called  a  load.  In  cutting  up  a  stack 
these  truBBes  are  removed  from  it  in  compact  cubes,  which 
are  then  neatly  secured  by  bands  of  twisted  hay. 

In  converting  the  cultivated  forage  crops,  such  as  dover 
(either  pure  or  mixed  with  ryegrass),  sainfoin,  lucerne,  or 
vetches,  into  hay,  the  procedure  varies  considerably  from 
that  pursued  with  the  naturfil  grasses.  A  considerabk 
part  ^  these  plants  consists  of  broad  tender  leaves,  which, 
when  scorched  by  the  sun,  become  so  dry  and  britUe  that, 
on  the  least  rough  handling,  they  fly  into  dust,  aud  aro 
totally  lost  These  crops,  therefore,  do  not  admit  of  being 
ahaken  asunder  and  tossed  about  like  the  natural  grasses, 
a  circumstance  which  unfortunately  forbids  the  use  of 
the  tedding-machine  in  getting  them.  The  swathes  are 
accordingly  left  untouched  until  they  have  got  slightly 
withered  on  th^  upper  side,  after  wluch  they  are  turned 
several  times  with  aa  little  breaking  up  as  possible ;  made 
np  first  into  small  cocks,  opened  out  sgain,  gently  turned, 
and  made  into  larger  cocks,  which  aa  speedily  as  possible 
are  carried  and  sbMked.  These  crops  can  be  stacked  with 
safety  in  a  very  green  state  by  mixing  with  them  freqpent 
kyera  of  dean  Srj  stAw,  by  which  the  redundant  juices 
are  abaorbed,  and  injurious  heating  prevented.  The  straw 
thus  impregnsted  acquires  a  ikvour  which  renders  it  pakt- 
abk  to  cattk;  but  it  k  advisable,  when  thk  practice  k 
adopted,  to  cut  the  wliolo  into  dutff  before  usin^  it  as  fodder, 
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Wlien  it  ig  desired  to  saye  the  seeds  of  Italian  or 
lommon  ryegrass,  the  crop,  after  being  morgm,  is  allowed  to 
lie  for  a  day  or  two  in  swathe,  and  is  then  neatly  gathered 
into  sheaves,  bonnd,  and  stooked,  precisely  like  a  crop  of 
oats.  When  sufficiently  dried,  the  seed  is  eiUier  tlurashed 
out  in  the  field,  the  straw  stacked  like  other  hay,  and  the 
seed  spread  thinly  over  a  granaiy  floor,  and  tamed  seyenl 
times  daily  nntQ  it  is  cL^  enough  to  keep  in  a  bin  or 
in  sacks;  or  the  sheaves  are  built  into  small  round  stacks, 
which  stand  until  the  seed  is  wanted,  when  it  is  thrashed 
out  by  machinery  like  grain. 

Of  Ute  years  we  have  frequently  secured  consideraUe 
quantities  of  useful  hay  by  mowing  seeds  that  had^^been 
pastured  by  sheep  in  the  early  part  ot  the  season.  In  July 
we  run  the  mowing-machines  over  such  fields,  taking  care 
to  set  the  cutting-]^  high  enough  to  leave  the  fresh-grown 
herbage  untouched,  and  to  remove  only  that  of  older  and 
taller  growth.  The  mown  stuff  is  left  untouched  for  two 
Of  three  days;  is  then  drawn  together  by  the  hone  rake, 
and  put  into  cocks  for  a  short  time^  or  carted  at  onoe  to 
the  lick-yard  as  weather  permits.  In  this  way  much 
herbage  that  would  otherwise  go  to  waste  is  converted 
into  useful  winter  fodder,  and  a  fresh-grown  dean  pasture 
secured  for  lambs  or  other  stock. 

CHAPTER  XIV. 

OUVnyATSD  OBOPS — OBOPS  of  LDCITXD  OULTTTATIOir. 

Under  this  head  we  shall  notice  a  variety  of  crops  which, 
however  valuable  in  themselves,  and  important  to  the 
farmers  of  particular  localities,  are,  from  one  cause  or  other, 
not  adapted  for  general  cultivation. 

Seetion  L^Flax.  ^ 
Flax  is  probably  the  most  important  of  these  crops.  In- 
deed, from  the  rapid  growth  of  our  linen  trade,  the  growing 
demand  for  linseed  and  its  products,  and  the  fitness  of  the 
soil  and  climate  for  the  successful  growth  of  flax,  it  is  not 
without  cause  that  ita  more  extended  cultivation  has  been 
so  strenuously  urged  upon  our  farmers,  and  that  influentia] 
societies  have  been  organised  for  the  express  purpose  of 
promotmgthis  object  Viewed  merely  as  an  agricultural 
crop^  the  cultivation  of  flax  is  exceedingly  simple,  and 
ooiUd  be  practised  as  readily  and  extensively  as  that  of  the 
cereal  crops.  The  difficulty  is,  that  before  it  can  be 
disposed  of  to  any  advantage,  it  must  undergo  a  process  of 
partial  manufacture ;  thus  l£ere  is  required  not  only  an 
abundant  supply  of  cheap  labour,  but  suck  an  amount  of 
skill  and  personal  superintendence  on  the  part  of  the  fanner 
as  is  incompatible  with  due  attention  to  com  and  cattle 
husbandry.  If  a  ready  and  remunerative  market  were 
available  for  the  fibre  in  its  simple  form  of  fiax  straw,  this, 
in  combination  with  the  value  of  the  seed  for  cattle  feeding, 
would  at  once  hold  out  sufficient  motive  to  our  frtrmers  to 
grow  it  statedly  and  to  any  required  extent  Until  this 
k  the  case,  its  culture  cannot  extend  in  the  com-growing 
dirtricts  of  Great  Britain.  In  Ireland  and  parts  of  the 
Hij^iilukds  of  Scotland,  where  there  is  a  redundant  popular 
tion  much  in  want  of  such  employment  as  the  Hax  crop 
furnishes,  and  where  the  climate  is  suited  for  its  growth, 
it  is  highly  desi^ble  that  its  culture  should  extend,  ahd 
probable  that  it  will  do  so.  Flax  prospers  most  when 
grown  'Upon  land  of  firm  texture  resting  upon  a  moist 
vubeoiL  It  does  well  to  succeed  oats  or  potatoes,  as  it 
requires  the  soil  to  be  in  fresh  condition  without  being  too 
rich.  Lands  newly  broken  up  from  pasture  suit  it  wdl,  as 
these  are  generally  freer  from  weeds  than  these  that  have 
been  bug  under  tillage.  It  is  usually  inexpedient  to  apply 
manure  directly  to  the  flax  crop,  as  the  tendency  of  this  is 
t9  produce  over-lvniriance,  and  thereby  to  mar  the  <|ualit^ 


of  the  fibre,  on  which  its  value  chiefly  dependa  .  For  ^ 
same  reason  it  must  be  thickly  seeded,  the  effect  of  tb>» 
being  to  produce  tall  slender  stems,  free  from  brsnobWi 
The  land  having  been  ploughed  in  autumn,  is  prepared  fw 
sowing  by  worlong  it  with  the  grubber,  harrow,  and  ioll«j 
untQ  a  fine  tilth  is  obtained.  On  the  smooth  surface  the 
seed  is  sown  broadcast  by  hand  or  machine,  at  the  rate  of 
3  bushels  per  acre,  and  covered  in  the  same  manner  as 
clover  seeds.  It  is  advisable  immediately  to  hand-rMce  it 
with,  common  hay-rakes,  and  thus  to  remove  all  stones  and 
clods,  and  to  secure  a  uniform  dose  cover  of  plants. 
When  these  are  about  3  inches  long  the  crop  must  be 
carefully  hand-weeded.  This  is  a  tedious  and  expenaiva 
process,  and  hence  the  importance  of  sowing  the  crop  on 
land  as  free  as  possible  from  weeds  of  all  kinds.  To  obtain 
fiax  of  the  very  finest  quality  the  crop  must  be  pulled  as 
soon  as  the  fiowers  fall,  but  in  the  improved  modes  of 
steeping;  whether  by  Schenck's  or  Watf  s  patent^  the  value 
of  Uie  fibre  is  not  diminished  by  allowing  the  seeda  to 
znatura  It  must  not^  however,  be  allowed  to  become  dead 
ripe,  but  should  be  pulled  whenever  the  seeds  appear,  on. 
opening  the  capsule,  to  be  dightly  brown-coloured.  The 
pulling  requires  to  be  mansiged  with  much  cara  It  is 
performed  by  men  or  women,  who  seize  a  small  qutotit/ 
with  both  huids  and  pull  it  by  a  slight  jerking  effort  The 
important  point  to  be  attended  to  is  to'keep  the  butts  even 
as  successive  quantities  are  seised  and  twitched  from  the 
ground.  When  a  convenient  handful  has  been  pulled  it  is 
hid  on  the  ground,  and  the  next  paralld  to  it  at  a  foot  or 
so  apart  *&»  next  handfuls  are  laid  across  these^  and  so 
6n  until  a  small  pile  is  made,  after  which  another  is  begun. 
After  lying  in  this  position  for  a  few  days,  the  seed-ii^eaBels 
or  boUs  are  separated  from  the  flax  by  liftbig  eadi  handful 
separately  and  pulling  the  top  through  a  ripple  or  iron 
comb  flxed  upon  a  piece  of  plank.  As  manyd  tiiese 
handfuls  as  will  make  a  small  sheaf  are  then  laid  very 
evenly  together,  and  bound  near  both  ends  with  banda 
formed  of  a  few  stems  of  flax.  These'sheaves  are  set  up 
in  stocks,  and  when  dry  enough  to  keep  without  heating 
are  stacked  and  thatched  untQ  an  opportunity  oocora  of 
disposing  of  the  ilax  straw.  Sometimes  the  ilax  is  bound 
into  sheaves  and  stooked  as  it  is  pulled,  and  treated  exactly 
like  a  grain  crop.  In  this  case  ih»  seed  is  separated  from 
the  straw  by  passing  the  head  of  each  sheaf  between  iron 
rollers.  The  only  objection  to  this  plan  is  that  the  bolk  of 
separate  sheaves  get  so  entangled  in  each  other  as  to  render 
it  exceedingly  difficult  to  handle  them  in  carrying  the  crop, 
and  in  buildmg  and  taking  down  the  stacks,  without  du- 
arranging  the  sheaves  and  wasting  much  straw  and  seed. 

It  would  be  tedious  to  enter  here  into  a  minute  detail  of 
the  ordinary  method  of  separating  the  flax  fibre  from  the 
woody  part  of  the  stem.  Suffice  it  to .  say  that  in  the 
ordinary  practice  the  sheaves  or  beets  of  flax  straw  are 
immersed  in  a  pit  or  pool  filled  with  dear  soft  water.  The 
sheaves  are  kept  under  water  by  laying  boards  upon  them 
loaded  with  stones  to  keep  them  down.  Here  the  flax 
undergoes  a  process  of  fermentation  by  which  the  parte  ate 
separated.  Alwut  nine  or  ten  days  are  usually  required  for 
this  purpose,  but  this  is  much  infiuenced  by  the  temperatnra 
A  good  deal  of  skill  and  dose  watching  is  required  to  know 
exactiy  when  it  has  been  watered  enough.  The  flax  is  now 
taken  from  the  pit  and  evenly  spread  upon  a  smooth,  dean, 
recentiy^nown  meadow,  where  it  lies  for  about  ten  days 
more,  reodving  several  turnings  the  whOe.  When  the 
reUmff,  as  this  is  called,  is  perfected,  the  flax  is  osrefully 
gathered  up  when  perfectiy  dry,  and  again  tied  into  sheaves, 
in  which  state  it  is  stored  under  cover  until  the  bieaking 
and  scutching  can  be  overtaken. 

All  this  necessarily  requires  much  ddlfol  watddng  and 
nice  manipulation,— more^  as  we  have  dnady  said,  tSm  i« 
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compatibld  with  the  other  ftTOcations  6k  an  exteneiTe  Ittmer. 
There  aze,  however,  improTed  modes  of  accomplishing  this 
prelimiiiazj  manufacture  of  flax  which,  wherever  eetab- 
lishedy  pave  the  way  for  the  growth  of  fliax  as  an  ordinary 
field  crop.    For  theee  see  article  Flax 

The  extent  of  flax  coltiyation  in  Ireland  Is  considerable^ 
bat  the  acreage  has  been  gradually  diminishing  during 
late  yeazB.  In  1864  it  readied  the  maTimnm,  301,693 
acres;  next  year  it  fell  to  251,433.  Since  1869  it  has 
steadily  declined,  there  being  229,262  acres  in  flax  erop 
that  year,  and  only  122,003  in  1872. 

Semp^  although  at  one  tame  very  generally  grown  in 
Great  Britain,  is  now  so  rarely  met  with  that  it  is  nnneces- 
sazy  to  enter  into  details  of  its  coltiTation. 

Seetum  2,^Hopt. 

The  hop  ii  an  important  crop  in  several  of  the  southern 
counties  of  England.  Although  an  indigenous  plants  it 
was  originally  brought  into  England  for  cultivation  from 
Flanders  in  1 525.  It  is  cultivate^  to  a  considerable  extent 
in  Bdginm,  Bavaria,  in  the  United  States  of  America,  and 
more  recently  in  Australia.  Hops,  as  is  well  known,  are 
chiefly  used  for  preserving  and  imparting  a  peculiar  flavour 
to  beer.  Probably  the  o^y  parts  of  the  hop  flower  which 
enter  into  the  composition  of  the  beer  are  the  seeds,  and 
the  yellow  glutinous  matter  which  surrounds  the  outer  in- 
teguments c^  the  seed,  and  lies  at  the  bottom  of  the  petals. 
This  yellow  matter  (technically  termed  the!^  condition  of  the 
hop)  has  an  intensely  bitter  tastCi  and  emits  a  peculiar  and 
very  agreeable  aroma,  which,  however,  ie  extremely  volatile ; 
and  hence  the  necessity  for  dose  packing  as  joon  as  possiUe 
after  the  hope  are  dried.  When  kept  over  a  year,  much 
of  this  aroma  flies  off,  and  hence  nm§  hope  are  indispensable 
in  brewing  the  first  kinds  of  beer.  Sevual  varieties  of  the 
hop  ore  oiltivated  in  England.  Of  these,  the  Famham 
and  Oanterbury  uhittbina  and  gMing$  are  esteemed 
the  finest  Theee  are  tall  varieties^  requiring  poles  of 
from  14  to  20  feet  The  grapn^  so  cJled  from  grow- 
ing in  dusters,  and  of  which  there  are  sewal  varieties 
of  vaiions  quality,  require  poles  from  10  to  14  feet  long. 
J<med$^  adapted  for  lighter  and  inferior  land,  requires 
these  but  8  to  10  feet  The  eoUgate$  are  a  hardy  and 
late-ripening  variety,  which  grow  best  on  stiff  soils ;  and 
the  Fletnitk  rtMne^  only  cultivated  from  its  less  liability 
than  the  other  to  be  attacked  by  the  aphis  or  black  blight 

The  hop  ii  a  very  exhausting  crop  for  the  land,  requT' 
ing  to  be  planted  only  on  the  most  fertile  soils,  and  to  have 
them  sustained  by  freq.ient  and  large  dressings  of  manure 
rich  in  nitrogen.  Hope  are  principally  cultivated  in  the 
counties  of  Kent,  Sussex,  Surrey,  Hants,  Worcester,  and 
Hereford,  and  to  a  more  limited  extent  in  Essex,  Stiffolk, 
and  Nottingham.  The  best  quality  of  hope  are  grown  at 
Famham  in  Kent,  upon  the  outcrop  of  the  upper  greenaand 
formation,  from  whence  the  phoephiatic  nodules  or  ooprolites 
now  so  well  known  in  the  manure  market  are  obtained. 
In  1871  the  land  under  hop  cultivation  in  Qreat  Britain 
measured  60,030  acree;  in  1872  it  amounted  to  61,927 
acree,  of  which  there  were  in  Kent  37,927,  in  Sussex  9738, 
and  in  Hereford  6106 


In  fonning  a  new  plntation,  the  aroond  loon  after  ¥ie1wi»lTnM 
is  tnnehed  to  Am  depth  of  18  inoSai,  if  it  hat  pcorioiudy  been 
in  mMdow  or  old  peatue^  taking  oexe  not  to  tmry  the  numeo-eoil 
above  half  that  depth.  8iibaoii-ploii|^dng  will  loAeo  vith  land 
that  is  in  tHlafleu  If  the  land  ia  vet,  dnina  are  made  from  4  to 
(  fret  deeis  hda  with  pipea,  and  a  foot  of  hrokea  stonea  over  them, 
to  prevent  the  roota  of  the  hope  fnm.  ohatmeting  the  vhMa.  The 
distanea  between  the  draina  ia  detanninad  by  the  neoaeBitfaa  of  eaoh 


caae.  Petfret  draining  ia  eenwitiel  to  the  succeaa  of  the  crop ;  and  the 
hope  are  planted  in  sqnaraa  or  trianglaa  at  eqnal  dlitancea,  varying 
ftom  6  to  7  fret,  aooordinf  to  the  fertilifr  of  the  aoQ-and  the 
sreatw  or  leae  lozuiant  habit  of  growth  of  the  vetietj  adeeted. 
The-pleali  ere  idead  If  enttlag  off  the  kvan  or  ahoota  of  the  pr»- 


oeding  year,  which  are  bedded  oat  dviag  thv  month  of  March  ia 
groand  previooaly  prepared,  and  in  the  saoceodinff  aatunm  boeom4 
whet  are  called  nuraery  planta  or  bedded  seta.  Early  in  Kovembef 
th^ae  are  planted,  oaa^  two,  or  three  being  naed  for  a  hill  aooordlag 
to  the  etrength  of  the  planta.  Oare  moat  be  taken  to  mtrodnce  a 
anfllcient  nombar  of  maiU  j^ta,  aiz  hilla  to  the  acre  bein^  deemed 
aoi&cient.  The  preeance  ox  theee  is  found  to  indace  earlier  mata< 
rity,  and  to  improve  both  the  qnality  and  weight  of  the  oropa. 
The  flTonnd  mnat  at  all  timea  be  kept  free  from  weeda  and  have  e 

good  depth  of  1 -        - 

erao^  iaplaoed 

ahoot  oat  darin|[  aommer^  most  be  tied,    k  liberal  dreuing  oil 


young  anoov,  aa  aooii  aa  umg  anoogn,  are  nea  10  uie  p 
niahea  or  best  TUs  tying  is  repeated  several  timea  ae  1 
net  higher,  and  haa  eren  to  be  done  bv  step-ladden.  In  . 
nope  are  earthed  up  or  MlUdt  at  wnick  time  weak  ]^ 


the  entire  popalation  of  the  distrioti^ 
Btien«ers;  nun,  women,  end  children 
hop-peken  era  eznnged  into  eompeni 


ivaiieed  soil  From  the  first,  a  stick,  8  fiMt  hig|i 
to  eeoh  hill,  to  which  aU  the  voong  bines^  ee  they 
Dg  summer,  most  be  tied.  A  liberal  dreuing  ol 
eaneiphosphate  St  lime  and  goano  ia  in  Jane  hoed  in  around  each 
hill,  which  is  repeated  in  Jmy,  under  which  treatment  S  or  3  cwt 
of  hope  ie  obtained  the  iiiet  vrar,  in  addition  to  a  crop  of  mangolds, 
tamipsL  or  potatoes,  grown  in  the  interrala  between  the  hiUs^  On 
newly  broken  up  ground  lime  ie  applied  the  following  spring. 
When  a  plantation  has  been  setaUished,  the  snnual  routine  of 
enlture  beoine  in  autumn,  ee  soon  ee  the  erop  haa  been  gathered, 
when  the  haulm  ie  stripped  fsam  the  poles,  and  stored  away  ae  a 
aubetitate  for  atraw.  nie  poise  are  stacked  or  piled  hi  quantitiei 
of  400  or  600,  at  regular  distancea  on  the  ground.  During  winter 
they  ere  eorted  and  repointed  when  required,  end  new  onea  substi- 
tntsd  for  those  that  era  broken  cr  decaved ;  this  work  and  the 
oanying  on  of  manure  beinf  aooompUahed  in  froety  weather.  The 
ground  IS  dug  over  by  the  fork  at  this  sseson.  In  March  the  eerth 
is  removed  from  the  plants  by  a  beck  or  proiu;ed  hoe  till  the  crown 
is  ezpossd,  that  the  plant  may  be  pmneo.  Immediately  after  this 
the  pblee  era  set^  the  leneth  end  nnmber  of  these  for  eseh  hill 
depending  npon  the  kind  of  hope  end  emonnt  of  growth  sntidpated. 
They  era  fixed  into  holte  msde  fior  them  bv  a  hop-bar.  Aa  the 
eeaaon  advanoci^  the  ground  is  hoed  snd  agam  dug  or  stirred  by  a 
nidget  or  soariflor  drawn  by  a  bores.  Eariy  hi  Mey  the  binee  or 
young  ahoots,  ae  eoon  ee  long  enough,  are  tied  to  the  polea  witii 
'""■'*'*  the  binee 

June  the 

l^^nts  get  a 

dreesing  of  guano.  Throuj^ioat  the  summer  weeds  are  oeetroyed  ee 
th^  appear,  and  the  soil  kept  looss  by  the  nidget  or  the  hand-hoob  If 
pdlea  era  blown  over  by  high  winda,  they  era  immediately  rsplaoed. 
The  vioUng  of  the  hope  usually  begina  aboat  the  second  week  in 
SeptemDer,  end  famishes  ample  employment  for  aevend  weeks  to 

and  to  a  lane  influx  of 
all  engaging  in  it  The 
eompenies,  ana  era  supplied  with 
beeketi  or  bini^  hbLdCog  7  or  8  bushels  each,  which  era  ganged 
with«black  linea  inaide  to  aave  the  trouble  of  meeauzintp  lech 
oompany  ia  under  the  superintendenoe  of  a  hop-baUifl^  who  Keeps  an 
account  of  the  eendngi^  Ito.  Under  him  era  several  men  celled 
pole-poBer^  whose  dnty  it  ie  to  supply  the  ptekers  with  poise  of 
nopa^  end  to  eeslst  in  cenying  the  pioked  hope  to  the  certs.  They 
nse  en  iron  lever  called  a  hop-dog  hi  pulling  up  the  poles.  The 
hope  ere  picked,  one  by  ons^  into  tne  bins,  can  being  taken  that  no 
banehe%  nor  leavse,  nor  mouldy  hops^  are  hududsd.  The  hope  are 
dried  in  kQns  or  oeet-honesib  on  iloon  of  haircloth.  Greatimprove- 
nsnts  have  been  made  of  lateyeeie  in  the  oohatmotJon  of  thsae  easts. 
Mnoh  nioe  diaoriadnation  is  required  in  managing  the  diying  so  ee 
to  produce  the  beet  quality  of  hope.  As  soon  ee  they  era  removed 
mn,  the  kiln  they  era  packed  hito  pockets,  which  during  the 
prooess  ers  sospendsd  tnaa  a  hole  in  the  floor,  end  the  hope  trodden 
mto  them  by  a  men.  This  ie  now  done  mora  accurately  by 
m>nhini%  in  which  a  niaton  preeeea  the  hope  hito  the  pocket^ 
Hop-growing  ie  ahasarooua  apeoulative  bosinees,  the  return  at  timea 
being  very  great;  and  at  other  times  not  covering  expensss.  This 
erieee  fkom  tike  liability  of  the  hop  to  the  attaoks  of  inseoti,  bat  mora 
eapeciallv  to  blight  end  moold.  The  blight  ie  censed  by  famnmsr* 
able  hordee  of  the  ApkU  ^netirfi;  .which  sometimes  destroy  the  plants 
altogether.  The  moold  is  a  pensiticel  fhngus.  It  is  believed  that 
a  means  haa  at  leet  been  dieooverad  of  ohecfing  the  ravagee  of  thsse 
assailants,  by  envelonbig  eeeh  plant  eepeiatelv  in  a  Udit  covering, 
and  sal^jeeting  it  to  the  ramee  of  tobaooo  in  toe  caae  of  bUs^t;  and 
to  a  olood  of  powdered  brimstone  in  the  cese  of  mildew,  u  bU^^t 
yeeie  it  neusily  happene  that  some  grounds  altogether  escape^  in 
which  esse  the  retains  from  them  era  enonnoo%  owing  to  the 
enhaaoed  prioe. 

Settion  S.-Suffor-BmL 

Tlie  Sileeian  white  beet  haa  long  been  cultivated  in 
various  statea  of  continental  Europe  for  the  production  of 
sugar,  and  in  several  of  them  is  now  a  staple  product  of 
very  great  vahie  and  importance.  After  several  abortive 
attempts  to  introduce  this  industry  into  our  own  country,  it 
seems  at  last  to  have  obtained  a  firm  footing  in  England, 
through  the  enterprise  and  perseverance  of  Mr  James 
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Duncan,  togar-refiner,  of  Mincing  Lane,  London,  who  five 
yean  ago  erected  the  necessary  buildings  and  machinery 
at  Lavenham,  in  6u£folk.  Through  the  kindness  of  Mr 
Dunoaa  we  are  enabled  to  submit  to  our  readers  the  follow- 
ing details  regarding  this  most  interesting  enterprise. 

The  sugar  factory  at  Layenham  was  erected  in  1868, 
although  not  completed  until  Februaiy  1869.  Mr  Duncan 
had  fint  of  all  contracted  with  yarious  farman  in  that 
neighbourhood  to  grow  beet  for  him  at  the  price  of  20s. 
per  ton  of  dean  roots,  delivered  at  his  factory,  with  tiie 
option  to  the  growers  of  receiving  back  the  resulting  pulp 
at  128.  per  ton,  if  removed  as  made.  Mr  Duncan  also 
procured  from  the  continent  the  necessary  supplies  of 
seed  of  the  best  sort,  and  furmshed  the  growers  with  in- 
structions as  to  the  proper  mode  of  cultivation.  In  grow- 
ing mangolds  farmers  try  to  grow  the  largest  possible  weight 
per  acre,  and  for  this  purpose  thej  manure  heavily,  and 
give  the  individual  plants  ample  space.  This  will  not  do  in 
tiie  case  of  sugar-beet,  as  it  is  found  that  small  roots  are 
richest  in  sugar,  and  that  2}  lb  each  is  the  best  nab  to 
aim  at  The  endeavour,  therefore,  must  be  to  have  the 
roots  small  individually,  and  yet  to  secure  a  good,  weight 
per  aerei  As  the  part  of  the  bulb  that  grows  above  ground 
contains  rvj  little  sugar,  a  further  object  is  to  have  as 
little  of  it  exposed  to  l^t  as  possible.  All  this  is  accom- 
plished by  sowing  the  ^p  in  rows  about  16  inches  apart, 
and  leaving  the  plants  dose  to  each  other.  If  all  is  well 
managed,  the  crop  shoiidd;.yidd  from  15  to  20  tons  of 
deaned  roots  per  acre.  The  delivery  of  the  roots  at  the 
factory  begins  about  the  end  of  September,  when  they  are 
carted  direct  from  the  field  as  they  are  pulled.  The  exi- 
gences of  wheat-sowing  and  other  field  labour  at  that 
season  induce  the  growers  to  store  a  considerable  part  of 
their  beet  crop  at  home,  and  to  deliver  it  at  the  factory 
from  time  to  time  as  they  can  overtake  this  heavy  cartage. 
The  roots  Iimo  weight  rapidly  when  kept  in  clamps,  to 
cover  which  a  little  extra  price  is  given  as  the  season 
advances.  The  convenience  of  the  growen  is  much  fur- 
thered by  this  arrangement ;  but  it  sometimes  results  in 
irregular  supplies,  and  consequent  loss  to  the  mantdFacturer. 

Owing  to  the  extreme  drought  of  1868  the  beet-  was 
late  in  being  sown,  and  the  crop  was  small,  amounting 
only  to  1200  tons;  but  it  was  exceedingly  rich  in  sugar. 
The  following  season  was  moist^  and  the  yield  per  acre  good, 
but  the  area  under  crop  was  small,  and  the  total  quantity 
delivered  at  the  factory  about  3000  tons.  The  year  1870 
was  again  an  extremely  hot  and  dry  one,  with  a  gross 
produce  of  4500  tons,  which  yidded  12  per  cent  of  syrup. 
The  produce  in  1871  was  6000  tons,  yielding  10  per 
cent  of  syrup,  and  that  of  1872  exceeded  7000  tons  of 
very  good  roots ;  but  the  wetness  of  the  season  and  strikes 
among  the  labouren  so  protracted  the  factory  work,  that 
instead  of  being  completed  in  December  it  was  prolonged 
until  March,  and  the  percentage  of  sugar  was  smaller  than 
it  ought  to  have  beeiL  The  particulars  of  this  last  crop 
are  as  follows.     The  total  weight  of  dean  roots  from  571 
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of  the  crop  averaged  15  tons,  and  the  remaining  third  ody 
9}  tons.  The  proportion  of  feeding  pulp  has  been  large 
in  1871  and  1872, — ^both  having  been  moist  seasons, — and 
has  been  22  per  cent  of  the  weight  of  the  rootL  In 
1870  it  was  only  19  per  cent  The  details  of  the  disposd 
of  the  pulp  from  crop  1872  are  also  interesting  Of  1239 
tons  of  pulp  purchased  by  nine  f armere— 

597  toDf  were  taken  by  onc^ 
828        „        by  another, 
118        „        ly  another, 
W       „       by  another,  not  a  groww  of  bast 

In  addition  to  these  quantities  sdd,  about  600  tons 
were  stored  at  the  factory,  where  at  the  same  time  about 
100  tons  of  crop  1871  were  still  on  hand,  and  in  exedlsnt 
eonditioiL  To  this  latter  fact  we  can  add  our  own  testi- 
mony, having  been  favoured  hj  Mr  Duncan  with  a  sample 
of  it  after  it  had  been  ei^teen  months  in  storey  when  we 
found  it  perfectly  sweet  and  good,  retaining  unimpaired 
the  taste  and  smell  of  fresh  beet-root  The  mode  of  storing 
the  pulp  is  very  simple  On  a  piece  of  dry  ground  a  trendi 
is  duff  out  about  7  feet  wide  and  1  foot  &fp.  Into  this 
tren<m  the  pulp  is  firmly  trodden  by  the  feet  of  the 
labourers,  and  gradually  drewn  to  a  pointy  predady  as  k 
done  in  storing  roots.  The  whole  is  then  covered  witk 
earth  to  the  depth  of  12  inches;  and  thus  sUxed,  the  po^ 
keeps  well  for  two  or  three  years.  In  using  it,  a  thin  crust 
from  the  outsides  is  rejected.  In  Germany  and  Austria 
tanks  of  brick-work  are  used  to  economise  space,  but  not 
in  France  <»  Bdgium.  Three  tons  of  this  pulp  are  esti- 
mated to  be  equal  in  feeding  vdue  to  one  ton  of  good  hay. 
Hitherto  famien  give  the  preference  to  fresh-made  pu^ ; 
but  Mr  Duncan  regards  this  as  quite  a  mistake,  as  in  his 
own  practice  he  finds  that  pulp  a  year  old  is  a  better  feeding 
material  than  when  newly  made.  In  1872  he  fattened  50 
cattle  on  pulp  three  yean  dd,  and  in  the  aummer  of  1878 
he  had  60  cattle  consuming  the  surplus  of  the  previoni 
seasoiL  These  cattle  (27  yearlings  and  33  two-year^ilds) 
consumed  daily  35  ewt  of  pulp  and  4  cwt  of  cut  chaff 
(of  hay  and  barley  straw)  mixed  together.  The  dder 
beasts  reodved  daily  in  addition  7  lb  cMh  of  bean-meal,  on 
which  ration  they  made  good  progress.  To  meet  the  cart- 
age difficulty,  Mr  Duncan  contracted  that  year  (1878) 
with  one  grower  to  perform  the  haulage  of  2000  tons  d 
beet  roots  a  distance  of  6  miles  by  a  traction  engine^ 

Several  joint-stock  companies  have  been  formed  for 
proseeating  this  industry,'  but  Mr  Duncan's  is  the  ody 
factory  as  yet  in  actud  operetion.  It  is  known  also  that 
Mr  Lawes  and  Dr  Gilbert  have  for  aeverd  yean  been 
engaged  in  extennve  experiments  on  sugar-beet^  and  with 
most  suocessfol  results. 

The  manufacture  of  sugar  from  beet-root  has  attained  to 
very  great  dimendons  on  the  continent  of  Europa  It  is 
known  that  from  the  crop  of  1872  there  has  been  produced 
1,020,000  tons  of  sugar,  worth  £24  per  ton,  and  200,000 
tons  of  molasses,  wor^  £3  per  ton,  and  that  new  factories, 
some  of  them  on  a  gigantic  scde^  are  now  in  course  d 
erection.  A  most  important  fact  connected  with  this 
npi(Uy-extending  industry  is  that  the  erection  of  a  sugar 
factory  is  imme<Sately  accompanied  by  an  improvement  in 
the  agriculture,  and  an  increase  in  the  vdue  of  the  land, 
of  the  surrounding  district  In  many  places  farmers  glad^ 
contract  to  supply  beet-root  at  18s.  per  ton  for  ten  years, 
on  condition  tiiat  they  recdve  back  pulp  in  fur  proportion 
to  the  quantity  of  root  supplied  by  tiiem.  Russia  pro- 
duces the  finest  quality  of  beet^  instanoes  being  known  in 
which  the  roots  yidded  10  per  cent  of  loaf-sugar.  Thtn 
are  good  grounds  for  conduding  that  Russia  wiB  at  no 
very  distant  date  take  a  prominent  place  as  a  sogM^ 
producing  country. 

There  seems  at  prsaent  a  leaeonable  pitispect  that  the 
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eoltiiratioii  of  8iigar>1>66t  will  be  adopted  in  Tarioos  parti 
of  our  own  oonntr^.  It  has  already  been  proTod  tbat  the 
beet  grown  in  the  eonth-eastem  conntiee  of  England  la 
richer  in  angar  than  that  prodnoed  in  the  north  of  France. 
And  it  aeema  well  worth  while  to  ascertain,  by  careful  ex- 
periment^ whether  in  certain  parta  of  Scotland,  inch  as  the 
Lothians,  Fife,  and  the  caraesy  sugar-beet  could  not  with 
adTantage  be  substituted  for  the  piecaxioua  and  exhausting 
potato  crop.  The  repeal  of  the  sugainlutj  would  gi^e  a 
great  stimulus  to  this  enterprise,  and  should  be  pressed  for 
in  the  interest  of  our  natiTe  agriculture^ 

Section  i^^Chiwry  {for  iU  RooU). 

The  Tery  extensiye  and  constantly  increasing  oonramp- 
tion  of  the  roots  of  chicory  as  a  substitute  for  coffee,  renders 
it  now  an  agricultural  crop  of  some  importanca  The  soils 
best  adapted  for  its  growth  are  deep  friable  loams.  The 
process  of  cultiTatiotn  is  very  similar  to  that  recjuired  for 
the  carroty  excepting  only  that  it  is  noi  sown  earlier  than 
the  first  week  of  May,  lest  the  planta  ahonid  run  to  seed. 
When  this  Wppens,  such  plants  must  be  thrown  aside 
when  the  crop  is  dug,  else  tiie  quality  of  the  whole  will 
be  ii^ured.  About  4  lb  .of  seed  is  the  quantity  to 
•ow  per  acre,  either  broadcast  or  in  rowSb  The  latter  is 
undoubtedly  the  best  mode,  as  it  admits  of  the  land  being 
kept  dean,  and  yields  roots  of  greater  weight  The  crop  is 
ready  for  digging  up  in  Noyember.  A  long  stout  fork  is  the 
best  implement  for  this  purpose.  In  using  it,  care  must 
be  taken  to  get  out  the  roots  entire,  not  only  for  the  sake 
of  the  roots,  but  to  lessen  an  inconyenience  attendant  on 
the  culture  of  this  plant,  namely,  that  the  fragments  left  in 
the  soil  grow  amongst  the  after  crops,  and  are  as  trouble- 
•ome  as  weedsi  The  root%  when  diy,  are  carefully  washed, 
eat  into  thin  slices,  and  kiln^ed,  when  they  are  fit  for 
the  coffee-grinder.  From  1  to  1^  tons  per  acre  of  the  dried 
not  is  an  ayerage  produce. 

SeetUm  5.^0%1-fieldinff  FlanU 

Various  planta  are  occasionally  cultiyated  b  Britain  for 
tile  sake  of  the  oil  which  is  expressed  from  their  ripened 
•eedsL  We  haye  already  noticed  the  yalue  of  flax-eeol  for 
this  purpoee,  although  the  fibre  is  the  product  which  is 
chiefly  had  in  yiew  in  eultiyating  it.  The  plants  most 
eommonly  sown  expressly  as  oil-yielding  crops  are— rape 
(Brattiea  Hapw),  colsa  {Bnuiiea  eampulru  cU\fera),  gold 
of  pleasure  {Camelina  M<»«a),  and  the  poppy  {Fapaver 
9omni/erum)»  Kape  is  the  plant  moat  frequently  and  ex- 
tensiyely  grown  for  the  production  of  oil  The  oolxa  is 
■aid  to  yield  better  crops  of  seed  than  the  other  species. 
This  plant  ia  much  cultiyated  in  Flanders  for  this  purposa 
In  Great  Britain  it  seems  rather  on  the  decline.  It  is 
chiefly  on  rich  alluyial  soils  that  this  crop  is  grown.  For 
a  seed-crop  rape  is  sown  in  June  or  July,  prMisely  in  the 
manner  already  described  for  turnips.  Ilie  young  plants 
sre  thinned  out  to  a  width  of  6  or  8  inches  apart,  and 
afterwards  kept  dean  by  hoeing.  The  foliage  may  be 
eaten  down  by  aheep  early  in  autumn,  without  iiyuring  it 
for  the  production  of  a  crop  of  seed.  In  spring  tiie  horse 
and  hand  hoe  must  be  used,  and  the  preyious  application 
of  1  or  2  cwt  of  guano  will  add  to  the  productiyeness 
of  the  crop.  It  suits  well  to  lay  down  land  to  doyer  or 
grass  after  a  crop  of  rape  or  turnip  seed,  and  for  this  pur-. 
poee  the  seeds  are  sown  at  the. time  of  giying  this  spring 
culture.  The  crop  must  be  reaped  as  soon  aa  the  seedsare 
obaerred  to  acquire  a  Ught  brown  colour.  The  reaping  is 
managed  predsdy  as  we  haye  described  in  the  case  of 
beans.  As  the  crop,  after  being  reaped  and  deposited  in 
seperate  handfuls  on  the  ground,  very  soon  gets  diy  enough 
for  thrashing,  and  as  the  seed  is  yery  easily  shed  after  this 
is  the  case,  this  process  must  be  petfurmed  as  rapidly  as 


possible.  Sometimes  it  is  oonyeyed  to  the  thrashing-mill 
on  haryest  carts,  on  which  a  doth  is  stretched  to  saye  the 
seeds  knocked  out  in  the  loading  and  unloading,  but  mora 
usually  the  flail  is  used  on  temporary  thrashing-floors  pro- 
yided  in  the  fldd  by  spreading  down  large  doths.  The 
crop  is  gently  lifted  fit>m  the  ground  and  placed,  heads 
innermost,  on  a  blanket  which  two  persons  grasp  by  the 
comers,  and  carry  to  the  thrashing-floors.  A  large  number 
of  people  are  required  to  push  this  process  through  rapidly, 
for  unless  the  crop  ii  quickly  handled,  a  great  loas  of  seed 
ensues.  The  seed  is  immediatdy  spread  thinly  upon  a 
granary  floor,  and  frequently  turned  until  dry  enough  to 
keep  in  sacks,  wh^n  it  is  deaned  and  disposed  of.  On 
good  soil  and  in  fayourable  aeasons  the  yidd  sometimes 
reaches  to  40  bushels  per  acre.  The  haulm  and  husks 
are  either  used  for  litter  or  burned,  and  the  ashes  spread 
upon  the  land.     It  makes  good  fuel  for  day-burning. 

SeeHom  6. — Seedt  of  Agr%e%Utural  Cropg, 

In  the  case  of  seed-corn  it  is  customary  for  farmers 
either  to  select  from  the  best  of  their  own  growth,  to  ex- 
change with  or  purchase  from  nei^bours,  or,  if  they  wish 
a  change  from  a  different  locality,  to  employ  a  commission- 
agent  to  buy  for  them.  In  all  districts  there  are  careful 
farmers  who,  by  occupying  land  that  produces  grain  of 
good  appearance,  and  bemg  at  pains  to  haye  good  and  pure 
sorts,  are  stated  sellers  of  seed-corn,  and  manage  in  this 
way  to  get  a  few  shillings  more  per  qusrter  for  a  part  of 
their  produce.  It  ii  therefore  only  in  the  case  of  new  and 
rare  yarietiea  that  professional  seedsmen  ordinarily  deal  in 
seed-corn.  There  are,  howeyer,  other  fldd  crops,  such  ss 
doyers,  grasses,  turnip,  mangold,  carrots,  winter  yetches, 
fta,  the  seeds  of  which,  to  a  large  extent,  pass  through  the 
hands  of  seedsmen,  and  the  growing  of  which  is  restricted 
to  particular  districts,  and  is  in  the  hands  of  a  limited 
number  of  fanners.  These  seed  crops  an  sometimes  yeiy 
remuneratiye  to  the  grower ;  but  are  hazardous  ones  for 
fanners  to  attempt  at  their  own  risk.  The  only  safe  course 
ii  to  grow  them  at  a  s^'pulated  price,  to  the  order  of  some 
thoroughly  respectable  seedsman,  and  to  hold  to  the  pr^ 
duction  of  tiie  particdar  kind  or  kinds  which  he  requires. 
This  appliea  in  a  less  degree  to  the  doyers,  and  to  the 
more  commonly  cultiyated  grasses,  than  to  the  other  seeds 
just  raferred  ta  Such  an  arrangement  is  beneficial  to  aD 
concerned. 

We  haye  already  described  (diap^  xiiL  sec.  13)  the  mode 
of  saying  the  seeds  of  Italian  or  common  ryegrass ;  and  as 
other  grasses  aro  managed  in  the  same  way,  it  is  nnnecee- 
sary  to  say  more  regarding  them.     ^ 

It  is  only  in  the  southern  parts  of  England  that  clover 
is  grown  for  the  sake  of  its  seeds.  When  it  is  meant  to 
take  a  crop  of  seed,  the  doyer  is  fed  off  with  sheep,  or 
mown  early  in  the  season,  and  then  allowed  to  produce  its 
flowers  and  ripen  its  seeds.  This  preliminaiy  eating  or 
cutting  oyer  causes  the  plants  to  throw  up  a  greater 
number  of  seed-stems,  and  to  yield  a  fuller  and  more^equally 
ripening  crop^.  The  crop  is  mown  when  the  seeds  aro  seen 
to  be  matured.  In  the  case  of  white  doyer  the  cutting 
takes  place  while  the  dew  is  upon  the  crop,  as  working 
Amongst  it  when  dry  would  cause  a  loss  of  seed.  Aftei^ 
mowing  and  Cuming  the  crop,  the  ground  is  raked  with 
dose-toothed  iron  rakes,  to  catch  up  loose  heads.  The 
thrashing  is  a  twofold  process — first  tiie  separation  of  the 
heads  or  cobs  from  the  stem,  called  *'  cobbing,"  and  then 
of  the  seeds  from  the  husks,  called  "  drawing."  This  waa 
formerly  accompliBhed  by  a  laborious  and  tedious  process 
of  thradiing  with  fiails,  but  it  is  now  done  by  madunery. 
In  foyourable  seasons  the  yield  is  about  5  or  6  buahda 
(of  70  lb  each)  per  acre. 

TunUp  eeod  i»  the  next  most  important  crop  of  this  kind 
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From  the  strong  tendency  in  the  beet  Tarietiee  of  tumipe 
and  Bwedes  to  degenerate,  and  the  readineaa  with  which 
they  hybridise  with  each  other,  or  with  any  member  of  the 
family  Sraaiea,  no  small  skill  and  pains  an  needed  to 
raise  seed  that  can  be  depended  upon  to  yield  roots  of  the 
best  quality.  Turnip  seed  is  saved  either  from  selected 
and  transplanted  roots,  or  from  such  as  have  been  sown 
for  the  express  purpose,  and  allowed  to  stand  as  they  grow. 
The  first  plan,  if  the  selection  is  made  by  a  competent  judge, 
is  undoubtedly  that  by  which  seed  of  the  purest  quidity  is 
obtained.  But  it  is  an  expensive  way,  not  only  from  the 
labour  required  in  carrying  it  out^  but  from  the  yield  of 
seed  being  generally  much  less  than  from  plants  that  have 
not  been  disturbed.  Professional  seed-growers  usually  re- 
sort to  a  compromise  by  which  the  benefit  of  both  plana  is 
secured,  viz.,  by  selecting  with  great  care  and  transplant- 
ing a  limited  number  of  bulbs,  and  saving  the  seed  obtained 
from  them  to  raise  the  plants  which  are  to  stand  for  their 
main  seed  crop.  The  latter  are  caref  uUy  examined  when 
they  come  into  bloom,  and  all  plants  destroyed  the  colour 
of  whose  flower  varies  from  the  proper  shade.  Turnips 
that  are  to  bear  seed  are  purposely  sown  much  later  in  the 
season  than  when  intended  to  produce  cattle  food,  as  it  is 
found  that  bulbs  about  1  lb  weight  are  less  liable  to  be 
injured  by  frost  or  to  rot  before  the  seed  is  matured,  than 
those  of  larger  sixe.  The  management  of  a  turnip-seed 
crop,  both  as  regards  culture  and  harvesting,  is  identical 
with  that  of  rape  for  its  seeds,  which  has  already  been 
described. 

MuMtard, — Both  the  white  and  brown  mustard  is  cnlti- 
vated  to  some  extent  in  various  parts  of  England.  The 
former  is  to  be  found  in  every  garden  as  a  salad  plant ; 
but  it  has  of  late  been  coming  into  increasing  favour  as  a 
forage  crop  for  sheep,  and  ss  a  green  manure,  for  which 
purpose  it  is  ploughed  down  when  aboot  to  come  into 
flower.  The  brown  mustard  is  grown  solely  for  its  seeds, 
which  yield  the  well-known  condiment  When  white  mus- 
tard is  cultivated  for  its  herbage,  it  is  sown  usually  in 
July  or  August,  after  some  early  crop  has  been  removed. 
The  land  bung  brought  into  a  &ie  tilth,  the  seed,  at  the 
rate  of  12  lb  per  acre,  is  sown  broadcast^  and  covered  in 
the  way  recommended  for  clover  seeds.  In  about  six  weeks 
it  is  ready  either  for  feeding  off  by  sheep  or  for  ploughing 
down  as  a  preparative  for  wheat  or  barley.  White 
mustard  is  not  fastidious  in  regard  to  soU  When  grown 
for  a  seed  crop  it  is  treated  in  the  way  about  to  be  de- 
scribed for  the  other  variety.  For  this  purpose  either  kind 
requires  a  fertile  soil,  as  it  is  an  exhausting  crop^  The 
seed  is  sown  in  April,  is  once  hoed  in  May,  and  requires 
no  further  culture.  As  soon  as  the  pods  have  assumed  a 
brown  colour  the  crop  is  reaped  and  laid  down  in  handf uls, 
which  lie  until  dry  enough  for  thrashing  or  stacking.  In 
removing  it  from  the  ground  it  must  be  handled  with  great 
care,  and  carried  to  the  thrashing-floor  or  stack  on  cloths, 
to  avoid  the  loss  of  seed.  The  price  depends  much  on  its 
being  saved  in  dry  weather,  as  the  quality  suffers  much 
from  wet  The  yield  variea  from  20  to  30  bushels 
per  acre,  and  the  price  from  10s.  to  20s.  per  bushel  It 
is  chiefly  grown  on  rich  alluvial  soils  in  the  south-eastern 
counties  of  England.  This  great  evil  attends  its  growth, 
that  the  seeds  which  are  unavoidably  shed  in  harvesting 
the  crop  remain  in  the  soil,  and  stock  it  permanently  witn 
what  proves  a  pestilent  weed  amongst  future  crops. 

Marhti  Gardening. — In  Essex  and  Kent  no  inconsider- 
able extent  of  land  is  annually  occupied  in  growing  the 
seeds  of  the  staple  crops  of  our  kitchen  and  flower  gardens. 
Wholesale  seedsmen  contract  with  farmers  to  grow  these 
■peds  for  them  at  a  stipulated  prioa 

The  growth  of  fruits  and  of  culinary  vej^^tables  is  in 
▼arious  paru  of  Great  Britain  an  important  departueut  of 
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farming — for  the  scale  on  which  it  is  conducted  allies  it 
quite  as  much  to  agriculture  as  to  horticulturei  In  the 
counties  oontiguous  to  London  thousanda  of  acres  sis 
occupied  in  growing  vegetables  and  in  producing  fmit 
Very  large  numbers  of  persons  find  employment  in  than 
market  gardens.  The  system  of  cultivation  pursued  in 
them  is  admirable.  The  soil  is  trenched  two  spits  deep 
for  nearly  every  crop;  it  is  heavily  manured  and  kept 
scrupulously  dean  by  incessant  hoeing.  Whenever  a  crop 
is  removed,  some  other  suited  to  the  season  is  instantly  pet 
in  its  place,  and  not  an  inch  of  ground  is  suffered  to  be 
unproductive.  A  young  farmer,  bent  on  knowing  hii 
business  thoroughly,  could  not  occupy  a  few  months  to  better 
purpose  than  by  placing  himself  under  one  of  these  dever 
market  gardeners. 

Kent  has  long  been  peculiarly  celebrated  for  its  orchardi. 
The  best  of  them  are  on  the  bOTders  of  the  greensand  for 
mation,  or  ragstone  as  it  is  provindally  called.  Apples, 
pears,  plums,  cherries,  and  nuts  are  produced  in  imwiAM^ 
quantities.  The  filbert  phmtations  alone  are  said  to 
occupy  5000  acres.  An  abundant  and  cheap  supply  of 
fruit  and  vegetables  for  the  inhabitants  of  our  towns  ii 
undoubtedly  an  important  object,  and  is  likely  to  occupy 
increased  attention  wherever  a  suitable  soil  and  exposure, 
with  facility  of  carriage  by  railway,  are  combined.  In 
Cornwall  and  in  the  Channel  Islands  the  cultivation  of 
brocoli  and  eaiiy  potatoes  is  an  important  and  growing 
industry. 

CHAPTER  XV. 

LIYX  8T0CX — HOBSES. 

The  breeding  and  rearing  of  domesticated  animals  hst 
ever  been  a  favourite  pursuit  in  Great  Britain,  and  has 
been  carried  to  greater  perfection  than  any  other  department 
of  rural  affairs.  In  no  other  country  of  similar  extent  can 
so  many  distinct  breeds  of  each  class  of  these  animals  be 
found — most  of  them  excellent  of  their  kind,  and  admirably 
adapted  to  the  particular  use  for  which  they  are  designed. 
Observing  the  usual  order,  we  notice  first  Honea, 

SeOion  l.^Breedt, 

Here  we  shall  confine  our  attention  to  those  breeds  which 
are  cultivated  expressly  f 3r  the  labours  of  the  farm ;  for 
although  the  breeding  of  saddle-horses  is  chiefly  carried 
oa  Vy  farmers,  and  forms  in  some  districts  an  important 
part  of  their  business,  it  does  not  seem  advisable  to  treat 
of  it  hercL  It  is  a  department  of  husbandry  requiring  such 
a  combination  of  fitness  in  the  soil,  climate,  and  enclosures 
of  the  farm,  of  access  to  first-class  stallions,  and  of  taste 
and  judgment  on  the  part  of  the  farmer,  that  few  indeed 
of  the  many  who  try  it  are  really  suocessfuL  The  moraU 
too  of  the  sodety  into  which  the  breeding  of  this  class  of 
horses  almost  necessarily  brings  a  man  is  so  unwhole- 
some, that  none  can  mingle  in  it  fredy  without  experienc- 
ing to  their  cost  that  "  evil  communications  corrupt  good 
manners."  We  have  noted  it  as  a  fact  of  peculiar  signifi- 
cance, in  this  connection,  that  of  the  few  men  who  really 
make  money  by  this  business,  scarody  one  desires  to  see  it 
prosecuted  by  his  sons. 

The  immense  sixe  and  portly  presence  of  the  Engluk 
Hack  hone  entitle  him  to  priority  of  noticei  This  breed  ii 
widely  diffused  throughout  England,  though  found  chiefly 
in  the  midland  counties.  It  is  in  the  f  ena  and  rich  pas- 
tures of  these  counties  that  the  cdebrated  dray  horses  of 
London  are  bred  and  reared.  These  horses  are  too  slow 
and  heavy  for  ordinary  farm-work,  and  would  not  be  bred 
but  for  the  high  prices  obtained  for  them  from  the  great 
London  brewers,  who  pride  themsdvea  on  the  great  siae, 
mfgestic  bearing,  and  fine  condition  of  their  team  horsea 
The  breeders  of  these  horses  emuloy  brood  mares  and  yuuog 
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coItB  exeltisiyely  for  their  fam  t(:ni  I  T^«  coits  are  highly 
fed,  and  worked  yeiy  gently  urtu  zour  years  old,  when 
they  are  flold  to  the  London  brewen,  oftMi  at  Teiy  great 
pnoes.  The  eame  breed  ii  largely  naed  in  England  for 
ordinary  farm  labonr,  although  not  fonnd  of  snch  gigantio 
proportions  as  in  those  distncta  where  they  are  bred  for 
the  special  destination  jnst  referred  to.  Although  ywj 
dodle,  their  short  step,  sluggish  gait,  large  oonsnmption  of 
food,  and  liability  to  foot  lameness,  render  them  less  pro- 
fitable for  ordinary  farm-work  than  the  breeds  about  to  be 
mentioned. 

Tke  SftfoH  Funeh  is  a  well-marked  breed  which  has 
long  been  cxdtiTatod  in  th&  oonnty  from  which  it  takes  its 
name.  These  hornes  are,  for  the  mosi  part,  of  a  sorrel, 
hay,  or  chestnut  colour,  and  are  probably  of  ScandinaTian 
eiigin.  They  are  compact,  as  their  name  imports,  hardy, 
veiy  actiye,  and  exceedingly  honest  pullers.  These  horses 
at  one  time  were  Tety  coarse  in  their  form  and  rather  slow ; 
l^ut  they  have  now  been  so  much  improTed  in  form  and 
action  that  we  find  them  the  chief  prise-takers  ftt  recent 
exhibitions  of  the  Boyal  A^pricultural  Society. 

Ths  Clepdand  Bays  are  properly  carriage-horses;  but 
still  in  their  native  districts  they  are  largely  employed  for 
field  work.  Mr  Milbum  says — "  The  Cleveland,  as  a  pure 
breed;  is  losing  something  of  its  distinetiTeness.  It  is 
nmning  into  a  proverb,  that '  a  Cleveland  horse  is  too  stiff 
for  a  hunter,  and  too  light  for  a  eoecher/  but  there  are 
still  remnants  of  the  breed,  though  less  carefully  kept  dis- 
tinctive than  may  be  wished  by  advocates  of  purity.  Still, 
the  contour  of  tiie  farm-horses  of  Cleveland  has  the  light- 
ness, and  hardiness,  and  steadiness  of  the  breed;  and  it 
ii  singular  that  while  the  lighter  soils  have  hdrses  more  eal- 
cdated  for  drays,  the  strong-land  farmer  has  the  oompaet 
and  smaller,  but  comparativdy  more  powerful  animal" 

In  the  north-eastern  counties  of  England,  and  the  ad- 
jacent Scottish  borders,  compact^  dean-legged,  active  horses, 
of  medium  siae,  with  a  remote  dash  of  blood  in  them,  are 
generally  preferred  to  those  of  a  heavier  and  slower  kind. 
One  needs  only  to  see  how  such  horses  get  along  at  turnip- 
towing,  or  with  a  heavy  load  in  a  one-horse  oart^  to  be 
convinced  of  their  fitness  for  the  general  work  of  a  farm. 

Thi  ClffdetdaU  Hortu  are  not  excelled  by  any  cart  breed 
in  the  kingdom  for  general  usef uhiees.  They  belong  to  the 
larger  class  of  cart-horses,  sixteen  hands  bemg  an  average 
height  Brown  and  bay  are  now  the  preva^g  oolounk 
In  the  district  whose  name  they  bear  the  breeding  of  them 
for  sale  is  extensively  prosecuted,  and  is  conducted  with 
much  care  and  success.  Liberal  premiums  are  offered  by 
tiie  local  agricultural  societies  for  good  sAaUions.  Horses 
of  this  breed  are  peculiarly  distingmshed  for  the  free  step 
with  which  they  move  alo;ig  when  exerting  their  strength 
in  cart  or  plough.  Their  merits  are  now  so  generally 
appreciated  that  they  are  getting  rapidly  diffnsed  over  the 
conntiy.  Many  small  farmers  in  Clydesdale  make  a 
business  of  raising  entire  colts,  which  th.y  either  sell  for 
staUions  or  send  into  distant  counties  to  serve  for  hire  in 
that  capacity. 

In  the  Highlands  of  Scotland,  a  breed  of  hardy  and  very 
eenriceable  ponies,  or  "  garrons, "  as  the  natives  call  them, 
are  fonnd  in  great  numbers.  In  their  native  glens  they 
are  employed  in  tillage,  and  although  unfit  for  stated 
farm-work  in  the  low  country,  are  even  there  often  used  in 
light  carts  for  work  requiring  despatch  rather  than  great 
power.    Similar  ponies  abound  in  Walea. 

Sediom  X^Brttding  of  CarirHwu*, 
In  breeding  cart-horses  regard  must  be  had  to  the  pu> 
pose  for  whidh  they  are  designed.     If  the  farmer  contem- 
plates the  raising  of  colts  for  sale,  he  must  aim  at  a  larger 
(rame  than  if  he  simply  wishes  to  keep  up  his  own  stock 


of  working  cattle.  These  considerations  will  so  far  euide 
"him  as  to  the  siae  of  the  mares  and  staUiona  whidi  he 
selects  to  breed  from ,  but  vigorous  constitutions,  perfect 
freedom  from  organic  disease,  symmetrical  form,  and  good 
temper  are  qualities  always  indispensable.  Nothing  is 
more  common  than  to  see  mares  used  for  breeding  merely 
because,  from  lameness  or  age,  they  have  ceased  to  bo 
valuable  for  lalxnir.  Lameness  from  external  itguiy  is,  of 
course,  no  disqualificatidn :  but  it  is  mere  folly  to  expect 
valuable  progeny  from  unsound,  mis-shapen,  ill-tempered, 
or  delicate  dams,  or  even  from  really  good  ones,  when  their 
vigour  has  declined  from  age.  A  farmer  may  grudge  to 
lose  the  labour  of  a  first-rate  mare  for  two  or  three  months 
at  his  busiest  season ;  but  if  he  cannot  make  arrangements 
for  doing  this,  he  had  better  let  breeding  alone  altogether ; 
for  it  is  only  by  producing  horses  of  the  best  quality  that 
it  can  be  worth  his  whUe  to  breed  them  at  aU.  It  is 
always  desirable  that  both  sire  and  dam  should  have  arrived 
at  maturity  before  being  put  to  breed. 

The  head  of  the  cart-horse  should  not  be  large,  at  least 
not  heavy  in  the  bones  of  the  face  and  jaws,  nor  loaded 
with  flesh.  Full  development  of  brain  is,  indeed,  of  great 
importance,  and  hence  a  horse  somewhat  wide  between  the 
ears  is  to  be  preferred.  Prick  ears  and  narrow  forehead 
have  by  some  been  reckoned  excellences,  but  we  have  so 
invariably  noticed  such  horses  to  be  easily  startled,  given 
to  shying,  and  wanting  in  courage  and  intelligence,  that 
we  regard  such  a  form  of  head  as  a  defect  to  be  avoided. 
The  eye  should  be  bright^  full,  and  somewhat  prominent, 
the  neck  inclining  to  thickness,  of  medium  loigth,  and 
slightly  arched,  and  the  shoidders  oblique.  Upright 
shoulders  have  been  commended  as  an  advantage  in  a  horse 
for  draught,  it  being  alleged  that  such  a  form  enables  him 
to  throw  his  weight  better  into  his  collar.  It  should  be 
remembered,  however,  that  the  horses  which,  disj^y  the 
greatest  power  in  drawing  heavy  loads  are  characterised 
by  musctdar  vigour  and  nervous  enei^  rather  than  mere 
ireight  of  carcate;  and  these  qualities  are  more  usually 
found  in  connection  with  the  oblique  shoulder  than  the 
upright  one— not  to  mention  that  this  form  is  indispensable 
to  that  free  and  full  step  so  necessary  in  a  really  useful 
farm-horse. 

"The  baek  shoold  be  stiaiffht  and  broad,  the  xfbs  well  aiohsd. 
tnd  the  iSdM  ribs  of  doe  k&gUL  so  es  to  give  the  abdomen  oapadty 
end  ronndneis.  *  The  tail  shoiild  be  wal^  set  oat»  not  too  dioopixu;; 
and  the  qurteis  should  be  ftill  and  muacnlar.  The  horse  shonld 
girth  weD,  and  have  his  height  in  his  body  rather  than  in  his.legs, 
so  as  to  look  leas  than  maaanrement  provea  him  to  be.  The  fbnlcga 
ahoold  be  atrong^  and  flat  below  the  knaa^  and  bj  no  maana  round 
and  gommy  either  before  or  behind,  neither  shoold  they  have  white 
hair  about  them,  nor  muoh  hair  of  any  colour.  The  hooks  should 
be  broad  in  fh>n^  and  neither  too  atraight  nor  too  crooked,  nor  yet 
eat-hammed.  All  diaeaaea  of  thia  joint,  whether  eurba,  spavins,  «r 
thoroughpina,  are  euAdent  grounds  for  n^eoting  a  hotae.  The  Sset 
are  a  matter  of  vary  much  importaaoa.  The  tendency  of  many 
heavy  horaea  ia  to  hare  thin  horn  and  flat  feet.  A  stallion  poaaeae 
ing  such  feet  ia  exceedingly  objectionable.  Flentv  of  horn  is  a 
reoommendation,  and  the  feet  had  better  be  too  laige  than  too 
smalL  The  brood  mare  should  poaaeea  aa  many  of  the  points  now 
enumerated  aa  poaaible.  \i  the  mare  ia  small  but  symmetrioal,  we 
may  vary  properly  select  a  larse  atallion,  provided  ha  haa  good 
action.  Iff  on  the  other  hand,  tne  mare  ialarae  and  haa  a  tendency 
to  ooaraenaae,  we  ahould  sdeot  a  middle-aised  norae  of  syvJBstrical 
appearance. "' 

Sixteen  hands  is  a  good  height  for  a  farm-hone.  JSrcept 
for  very  heavy  land,  we  have  always  had  more  satisfi^oo 
from  horses  Jightiy  below  this  standard  than  above  it 

We  have  repeatedly  put  a  well-bred  saddle  mare  to  a 
cart-horse,  and  have  invariably  found  the  produce  to  prove 
excellent  farm-horses.  The  opposite  cross,  betwixt  a  cart* 
mare  and  blood  stallion,  is  nearly  as  certain  to  prove  un- 
gainly, vidouB,  and  worthless.     These  horses  are  generally 

'  Mortoo**  Cydopadia  ^ AgriGiyltiwr%--^x)Xe^  "Horn." 
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much  Btroiiger  tlian  tKeir  appe&ra&ce  indicates,  have  great 
powers  of  endurance,  and  can  be  kept  in  prime  working 
condition  at  much  leas  coet  than  bidkier  jmim^K  Jt  ia  on 
mnseolar  power  and  nervous  energy  that  the  strength  of 
animals  depends,  and  this,  therefore,  should  be  sought  after 
in  the  farm-horse  rather  than  mere  bulk. 

Oart-mares  should  not  foal  earlier  than  May.  Fioyided 
they  are  not  unduly  pushed  or  put  to  draw  heavy  loads, 
they  may  be  kept  at  work  almost  up  to  their  time  of  foaling, 
and  are  thus  aTsilable  for  the  pressing  labours  of  spring. 
It  is  of  importance,  too,  that  the  pasture  should  be  fresh 
and  the  weather  mild  ere  their  nursing  duties  b^gin. 
Hares  seldom  require  assistance  in  bringing  forth  their 
young,  and  although  it  is.  well  to  keep  an  eye  upon  them 
when  this  event  is  expected,  they  shoidd  be  kept  as  quiet 
as  possible,  as  they  areiimpatient  of  intrusion,  and  easily 
disturbed  in  such  circumstances.  A  sheltered  paddock 
with  good  grass,  and  where  there  are  no  other  horses,  is 
the  most  suitable  quarters  for  a  mare  that  has  newly  foaled. 
There  must  be  no  ditch  or  pond  in  it,  as  young  foals  have 
a  peculiar  fatality  for  getting  drowned  in  such  places.  A 
mare,  in  ordinary  condition,  receives  the  stallion  on  the 
ninth  or  tenth  day  after  foaling,  and  with  a  greater  cer- 
tain^ of  conceiving  than  when  it  is  delayed  until  she  is 
again  in  heat  If  the  mare's  labour  can  at  all  be  dis- 
pensed with,  it  is  desirable  to  have  her  with  her  foal  for 
two  months  at  least  She  may  then  be  put  to  easy  work 
with  perfect  safety,  so  that  she  is  not  kept  away  from  the 
foal  longer  than  two  or  three  hours  at  a  time.  When  the 
foal  has  got  strong  enough,  it  may  even  be  allowed  to  follow 
ita  dam  at  her  work,  and  to  get  suck  as  often  as  it  desires 
it  Towards  the  end  of  September  foals  are  usually 
weaned,  and  are  then  put  under  cover  at  nighty  and  receive 
a  little  com,  along  with  succulent  food.  Good  hay,  bran, 
carrots,  or  swedes,  and  a  few  oats,  must  be  given  regularly 
during  the  first  winter,  with  a  warm  shed  to  lie  in,  and  an 
open  court  for  exercise.  At  weaning  it  ia  highly  expedient 
to  put  a  cavasin  on  colts,  and  lead  them  about  for  a  few 
cimea.  A  few  lessons  at  this  early  age,  when  they  are 
easily  controlled,  saves  a  world  of  trouble  afterwards. 
Before  being  turned  to  grass  in  spring,  they  Aondd,  on  the 
same  principle,  be  tied  up  in  stalls  for  a  week  or  sa  It  is 
customary  to  castrate  colts  at  a  year  old.  Some,  indeed, 
advise  its  being  done  a  few  wedcs  after  birtii,  when,  of 
course,  the  pain  to  the  animal  and  risk  of  death  are  less. 
It  must^  however,  be  borne  in  mind  that  this  early  emascu- 
lation will  probably  ensure  a  skranky  neck,  wherass  a 
natural  tendency  to  this  defect  can  in  good  measure  be 
remedied  by  deferring  the  operation.  We  have  seen  a 
puny  colt  much  improved  in  figure  by  being  left  entire 
-until  he  was  two  years  old.  By  giving  good  pasture  in 
snxnmer,  and  a  liberal  allowance  of  hay,  roots,  and  oats  in 
winter,  colts  may  with  safety,  and  even  benefit,  be  put  to 
moderate  work  in  their  third  spring.  Some  time  before, 
this  is  done  they  should  be  put  through  a  short  course  of 
training,  to  use  them  to  the  bit,  and  make  them  quiet  and 
handy.  Many  good  cart-horses  are  ruined  for  want  of  a 
little  timely  attention  in  this  way.  When  they  have  got 
familiar  with  the  harness,  they  should  bo  yoked  to  a  log  of 
wood,  and  made  to  draw  that  up  and  down  the  furrows  of 
a  fallow  field,  untQ  they  become  accustomed  to  the  restraint 
and  exertion,  after  which  they  may  with  safety  be  put  tp 
plough  alongside  a  steady  and  good-tempered  horse,  and* 
what  IS  of  equal  consequence^  under  the  charge  of  a  steady, 
good-tempered  ploughman.  As  they  should  not  have  more 
than  five  houie*  work  a-day  for  the  first  summer,  it  is 
always  an  advantage  to  have  a  pai^  of  them  to  yoke  at  the 
same  time,  in  which  case  .they  take  half-day  about,  and 
do  a  full  horse's  work  betwixt  them.  With  such  moderate 
work  and  generous  feeding  their  growth  will  be  promoted. 


By  midsummer,  the  press  of  field  labour  being  over,  it  it 
advisable  to  turn  the  striplings  adrift^  and  let  thsm  eijof 
themselves  in  a  good  pasture  until  after  harvest^  when  thej 
can  again  be  put  to  plougli.  Horses  should  notbe  required 
to  dnm  heavy  loaded  carts  until  they  are  five  years  dd. 
When  put  into  the  shafts  earlier  than  this  they  frequently 
get  strsined  and  stiffened  in  their  joints.  On  eveiy*isnn 
requiring  four  or  five  pairs  of  horses  it  is  highly  expedient 
to  have  a  pair  of  young  ones  coming  in  annually.  This 
enables  the  farmer  to  be  provided  against  contingencies,  and 
to  have  his  stable  occupied  at  siU  times  with  luxsei  in 
their  full  vigour,  which  go  through  their  work  with  spirit, 
and  never  falter  for  a  little  extra  pushing  in  emergenciea 

Sectim  3. — Feeding  etnd  Omeral  ManagemaU  of 
FoTvirJSciteee* 

As  there  is  true  economy  in  employing  only  the  best 
quality  of  horses,  and  these  in  their  prime,  so  also  is  there 
in  feeding  them  uniformly  well,  and  looking  to  their  com- 
fort in  all  respects.  The  following  quotation  from  the 
TranModticnt  {tot  October  1850)  of  the  Highland  and  Agri- 
cultural Society  of  Scotland,  describes  the  practice  of  sooie 
of  our  most  experienced  farmers  in  this  particular : — 

^  The  qrstem  of  feeding  I  adopt  is  m  foUows  :^From  the  middl* 
of  October  till  the  end  o[  M  av  my  horees  set  one  feed  of  ■teamed 
food  and  two  feeds  of  oati  d^y,  with  the  tiest  oat  or  wheat  itnw 
for  fodder.  I  never  give  beaa  straw  imleaa  it  haa  been  secorHl  ia 
fine  oondition,  having  often  seen  the  bad  effects  of  it.  pertly  ovin^ 
I  think,  to  its  long  ezpoeue  to  the  weather.  In  our  vaiuUe  cliioate, 
and  from  tbeqoantity  of  sand  whioh  adheres  to  it,  I  use  it  genenlly 
for  litter.  The  steamed  food  need  is  well  waahed  Swedish  tanipi 
and  pototoes  in  equal  proportions,  mixed  with  sifted  wheat-chsA 
In  those  years  when  we  had  a  total  loss  of  potetoee  Swedish  turaiv 
alone  was  naed,  bat  not  with  the  same  good  effect  as  when  mixed 
with  pototoes.  This  year,  having  plentv  of  diseased  pot&toes  in  a 
Ann  stote^  I  give  %  lufga  proportion  of  pototoes  than  tmnx^  end 
never  upon  any  oooasion  aive  oat  husks,  commonly  oalled  meal- 
seeds,  hftvinff  often  seen  their  ii^oiioos  effeeto  At  five  o'clock  ia  the 
morning  ea^  horse  goto  8  lb  weight  of  bmised  oats,  at  noon  the 
same  qoanti^  of  oats,  and  at  half-past  seven  p.m.  47  lb  weight  of 
Btsamed  food.  I  find  thst  it  takes  6S  lb  weight  of  vnstssned 
pototoes  and  tomip  to  prodnes  47  lb  steamed ;  to  each  feed  of 
Btsamed  food,  4  oz.  of  common  salt  ars  added,  and  mixed  np  viUi 
one-fourth  part  of  a  boshel  of  wheat-chAfl^  weighing  aboat  \\  ft* 
e  greater  onantity  of  wheet-chaff  than  this  having  cenerally  too  kxa- 
tive  Ml  effect  Each  hone  eeta  fnm  14  lb  to  18  lb  of  fodder  dnriag 
the  twenty-foor  hoars,  bssides  what  is  required  for  litter.  In  suini 
I  sometimee  give  a  mixtare  of  braised  beans  and  oats,  instesdoioaU 
.alone  ;  ftom  June  to  the  middle  of  October  thoee  hovses  that  an 
required  for  the  worUnf  of  the  green  orop^  driving  manors  sad 
harvest-work,  ars  fed  with  oat  grsss  sad  tarss  in  tbe  hoass ;  sad 
about  7  lb  of  oata  each  day,  given  at  twiosb  increasing  or  deereasiag 
the  quantity  aooording  to  tiia  work  they  have  to  do ;  and  I  tan  cot 
to  pastors  only  those  horses  that  ars  not  rsqaired  until  the  bosj 
ssaaott.  1  dieapprove  of  hofses  that  are  ngalariy  worked  beiog 
tamed  oat  to  grass,  sad  sxpoosd  to  all  the  changea  of  oar  vaxisbls 
climate,  as  I  believe  it  to  be  the  origin  of  many  diseassa.  By  tUi 
mode  of  feeding  the  horses  are  always  in  fine  aleek  oonditioo,  sad 
able  for  their  work.  I  have  acted  upon  this  ^jstem  for  the  last  fifteea 
years,  have  always  had  fnm  16  to  20  hotssa^  and  daring  tbeS 
period  I  have  only  lost  7  horses,  %  of  them  from  scddentsl  caaaea ; 
and  I  attribato  tUs,  in  a  greatmeasun^  to  the  mode  of  leedini^  sad 
in  partionlar  to  the  steamed  food." 

The  treatment  of  horses  differs  somewhat  in  other  plaoei 
from  that  now  detailed.  In  Berwickshire,  for  example^ 
they  are  usually  turned  to  pasture  aa  soon  as  the  mildnsas 
of  the  weather  and  the  forwardness  of  the  pasture  admit  of 
it.  While  employed  in  carrying  the  crop,  their  fodder 
oonsisto  largely  of  tares,  and  afterwards  till  Martinmas  they 
are  fed  on  hay.  From  this  date  oat  and  bean  straw,  with 
8  or  10  lb  of  raw  swedes  to  each  per  diem,  is  substituted  til] 
the  1st  of  liarch,  when,  with  the  recurrence  of  harder  labour, 
hay  is  again  given  till  the  return  of  the  graiing  seaaoa. 
During  three-fourths  of  the  year  they  receive  about  16  B 
of  oato  per  diem,  in  three  separate  f eedL  IVom  the  dost 
of  turnip-sowing  until  harvest,  oato  are  either  withheld  or 
given  only  when  a  harder  day's  work  oocnrsL     The  practict 
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d  bntisuig  the  whole  of  the  oats  given  to  hones,  and  also 
of  chopping  their  haj,  is  now  very  preTalent  By  giving 
a  few  pounds  of  chopped  haj  with  each  feed  of  bruised 
oats,  uid  oatetraw  in  the  racks,  during  the  whole  of  the 
wintsr  half-year,  horses  are  kept  in  better  condition  and 
at  no  moie  expense  than  by  giving  them  straw  alone  for 
half  the  period,  and  hay  alone  the  other  hall  We  are 
penoaded,  also,  that  unless  houses  are  stripped  of  their 
shoes  and  tamed  adrift  altogether  for  a  summei's  run, 
soiling  in  boxes  or  sheds,  with  an  open  yard,  is  prefecable 
to  grazing.  Hay  and  oats  ought  undoubtedly  to  constitute 
the  staple  fare  of  farm-horses.  Without  a  liberal  allowance 
of  suitable  and  nourishing  food,  it  is  impossible  that  they 
can  perform  the  full  amount  of  work  of  which  they  are 
capable,  or  be  sustained  for  any  length  of  time  in  robust 
hnlth.  When  aUe^  very  cheap  plans  of  feeding  horses 
are  inquired  into,  it  is  usually  found  that  the  amount  and 
quality  of  the  work  performed  by  them  is  in  fitting  pro- 
portion. In  this,  as  in  so  many  other  things,  cheapness 
and  economy  are  not  convertible  terms.  The  true  way  to 
economise  the  horse-labour  of  a  farm  is  to  have  only  good 
and  well-fed  animals,  and  to  get  the  greatest  possible  amount 
of  work  out  of  them. 

CHAPTER  XVL 

LTW  STOCK — CATTI& 

Section  1. — BrtedB — 1«<,  Heavy  Breeds. 

As  oar  limits  do  not  admit  of  even  a  brief  notice  of  ^all 
those  breeds  of  cattle  for  which  Great  Britain  is  so  famous, 
we  shall  restrict  our  remarks  to  some  of  the  most  important 
of  than.  Without  entering  upon  curious  speculations  as 
to  the  origin  of  these  breeds,  we  proceed  to  notice  them  in 
the  order  suggested  by  their  relative  importance  in  practical 
agriculture.  The  large  lowland  cattle  thus  claim  our  first 
attention,  and  amongst  them  we  cannot  hesitate  in  assign- 
bg  the  &nt  place  to  the 

Short-home, — ^It  appears  that  from  an  early  date  the 
fslley  of  the  Tees  possessed  a  breed  of  cattle  which,  in 
sppearanoe  and  general  qualities,  were  probably  not  unlike 
those  qtKui  short-horns  which  abound  in  various  parts  of 
the  country  at  the  present  day.  By  the  time  that  the 
Messrs  Colling  came  upon  the  field  it  is  evident  that 
there  were  many  herds  around  them  in  which  considerable 
improvement  had  already  been  effected,  and  that  they  com- 
menced their  memorable  efforts  in  cattle-breeding  with 
exceedingly  hopeful  materials  to  work  upon.  But  in  their 
masteriy  hands  these  materials  seemed  at  once  to  acquire 
an  unwonted  plasticity;  for  in  an  incredibly  short  time 
their  cattla  exhibited,  in  a  degree  that  has  not  yet  been 
excelled,  that  combination  of  rapid  and  large  growth  with 
aptness  to  fatten,  of  which  their  symmetry,  g^  temper, 
mellow  handling,  and  gay  colours  are  such  pleasing  indices 
and  accompaniments,  and  for  which  they  have  now  acquired 
a  world-wide  celebrity.  It  was  by  judicious  selection  in 
the  first  instance,  and  then  by  coupling  animals  of  near 
affinity  in  blood,  that  they  so  developed  and  stereot3rped 
these  qualities  in  their  cattle  as  to  entitle  them  at  once  to 
take  rank  as  the  progenitors  of  a  new  and  well-marked 
breed.  These  Durham,  TeenoaUr,  or  Shori^hom  cattle,  as 
they  were  variously  called,  were  soon  eagerly  sought  after, 
and  spread  over  the  whole  country  with  amaring  rapidity. 
For  a  time  their  merits  were  disputed  by  the  eager  ad- 
vocates of  other  and  older  breeds,  some  of  which  (such  as 
the  long-horns,  once  the  ma<(t  numerous  breed  in  the 
kingdom)  they  have  utterly  su])planted,  while  others,  such 
as  Uie  Hcrefonds,  Devons,  and  Scotch  polled  cattle,  have 
each  their  zealous  admirers,  who  still  maintain  their  su^je- 
riority  to  the  younger  race.  But  this  controversy  is  mean- 
wniib  getting  practically  decided  in  favour  of  the  short- 


horns, which  constafltfy  encroach  upon  the{r  rivals  even  ia 
their  headquarters,  and  seldom  lose  ground  which  they  once 
gain.  Paradoxical  as  the  statement  appears,  it  is  yet  true 
Uiat  the  Very  ezoellenee  of  the  short-horns  has  in  many  cases 
led  to  their  discredit  .  For  many  persons  desiring  to 
possess  these  valuable  cattle,  and  yet  grudging  the  cost  of 
pure-bred  bulls,  or  being  ignorant  of  the  principles  of  breed- 
ing, have  UMd  worthless  cross-bred  males,  and  so  have  filled 
the  country  with  an  inferior  race  of  cattle,  bearing  indeed 
a  general  resemblance  in  colour,  and  partaking  in  soma 
measure  of  the  good  qualities  of  short-horns,  but  utterly 
wanting  in  their  peculiar  excellences.  By  ignorant  or  pr^ 
judiced  persons  the  genuine  race  is  nevertheless  held 
answerable  for  the  defects  of  the  mongrels  which  usurp 
their  name,  and  for  the  damaging  comparisons  which  are 
made  betwixt  them  and  choice  specimens  of  other  breeds. 
That  the  short-horn  breed  should  spread  as  it  does,  in  spite 
of  this  hinderanoe,  is  no  small  proof  of  its  inherent  ex- 
cellence, and  warrants  the  inference  that  whenever  justice 
is  done  to  it,  it  will  take  its  place  as  the  one  appropriate 
breed  of  the  fertile  and  sheltered  parts  of  Qreat  Britain. 
This  desirable  consummation  has  hitherto  been  retarded  by 
the  scarcity  and  high  price  of  puro-bred  bulls.  We  ai« 
quite  aware  that  bull-breeding,  as  hitherto  conducted,  is  a 
hazardous  and  unremunerative  business,  notwithstanding 
the  great  prices  sometimes  obtained  for  first-class  animals. 
We  are  of  opinion,  however,  that  it  might  be  conducted  in 
such  a  way  as  to  be  safer  and  more  profitable  to  the  breeder, 
and  more  beneficial  to  the  country  at  large,  than  it  has 
hitherto  been.  There  is  at  present  a  large  and  growing 
demand  for  good  yearling  short^horn  bulls,  at  prices  ranging 
from  £25  to  £50.  With  a  better  supply  both  as  to  qudity 
and  numbers,  this  demand  would  steadily  increase,  for  we 
have  long  observed  that  there  is  no  want  of  customers  for 
really  good  animals  at  such  prices  as  we  have  named. 
When  higher  prices  than  these  are  demanded,  farmers  who 
breed  only  for  the  production  of  beef  feel  that  they  are 
beyond  their  reach,  and  are  fain  to  content  themselves  with 
lower-priced  and  inferior  animals.  We  are  glad,  therefore, 
that  it  is  a  steadily  increasing  practice  for  breeders  of  short- 
horns to  dispose  of  their  young  bulls  by  an  annual  auction 
sale  on  their  own  premises ;  or  for  a  number  of  breedeib  to 
concur  in  offering  their  lots  for  sale  on  the  same  day  at 
some  central  auction  mart  The  good  effects  of  this  in- 
creasing supply  of  well-bred  bulls  are  becoming  apparent 
in  the  improved  quality  of  the  cattle  now  brought  to  our 
markets. 

'A  great  stimulus  has  been  given  to  the  breeding  of  high- 
daas  short-horns  by  the  extraordinary  prices  which  of  late 
have  been  obtained  for  animals  of  certain  favourite  and 
fashionable  strains^  To  illustrate  this  we  give  the  follow- 
ing particulars  of  the  fo  r  principal  sales  of  tHb  year 
1872 :— 


Tba  Ute  Mr  Pswlet's  .  herd  of  60 
Mr  O.  Bowly*!  .  .  „  80 
Earl  of  Dimmore's  .  .  i*  64 
Messrs  Harwud  k  Downa/s  „      61 


avmgedXlQS  18  7 

,•  153    1  9 

,•  242  18  9 

„  258    8  2 


It  is  said  that  the  operations  of  one  enterprising  Canadian 
breeder — Mr  Cochran  of  Hillhurst — have  had  a  powerful 
effect  in  determining  these  extraordinary  market  rates  for 
short-horns  of  the  choicest  type.  One  cargo,  including 
forty  short-horn  bulls  and  heifers,  and  choice  specimens  of 
Cotswold  sheep  and  Berkshire  pigs,  taken  out  by  this 
gentleman  in  1870,  is  said  to  have  cost  him  £15,000. 
American  breeders  of  short-horn  cattle  have  now  established 
a  herd-book  of  their  own,  and  have  been  so  successful  in 
their  efforts  that  already  they  have  made  numerous  sales  to 
English  breeders  at  long  prices.  While  we  write,  accounts 
have  come  of  the  sale  1»y  auction,  on  lOtb  September  1873, 
of  the  herd  of  Mr  Campbell  of  New  York  Milla^  near 
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f  vlien  lOd  animalfl  realiMd  |380,000.  Of  thtM  10 
Jii  by  BritiBh  hrdedert,  6  of  whieh^  of  thd  DttcheM 
ilEumljr,  mrdgdcl  |24,517,  and  one  of  them,  "  Ei^tli 
DaehesB  of  Qenerai*  was  bought  for  Mr  PbTin  Davies  of 
GloucoBtenhire  at  the  unprecedented  price  of  £8120. 
Choice  specimens  of  these  cattle  are  now  also  being  sent  in 
large  niunben  to  onr  Australian  colonies  and  to  Tarioua 
parts  of  the  continent  of  Europe.  Indeed,  it  majrbe  said 
of  them,  that,  like  onr  people,  they  are  rapidly  spreading 
orer  the  world. 

As  abready  hinted,  the  H^refowd  is  the  breed  which 
in  England  contests  most  dosely  with  the  short-horns 
for  the  palm  of  excellence.  They  are  admirable  gnuder's 
cattle,  and  when  of  mature  age  and  fully  fattened,  pre- 
sent exceedingly  level,  compact,  and  massiye  carcases  of 
excellent  beet  But  the  cows  are  poor  milkers,  and  the 
oxen  require  to  be  at  l^ast  two  years  old  before  being  put 
up  to  f atten^-defects  which,  in  our  view,  are  fatal  to  the 
claims  which  are  put  forward  on  their  behall  To  the 
grasier  who  purchases  them  when  their  growth  is  somewhat 
matured  they  usually  yield  a  good  profit,  and  will  generally 
excel  short-horns  of  the  same  age.  But  the  distinguishing 
*  characteristic  of  the  latter  is  that,  when  properly  treated, 
they  get  sufficiently  fat  and  attain  to  remunerative  weights 
at,  or  even  under,  two  years  old.  If  they  are  kept  lean 
until  they  have  reached  that  age  their  peculiar  excellence 
is  lost  From  the  largeness  of  their  frune  they  then  cost 
more  money,  consume  more  food,  and  yet  do  not  fatten 
more  rapidly  than  bullocks  of  slower  growing  and  more 
compactly  formed  breeds.  It  is  thus  tl^t  the  grazier  fre- 
quently gives  his  verdict  in  favour  of  Herefords  as  compared 
with  short-horns.  Even  under  this  mode  of  management 
short-horns  will  usually  yield  at  least  as  good  a  return  as 
their  rivals  to  the  breeder  and  gratier  eor^ainily.  But  if 
fuUy  fed  from  their  birth  so  as  to  bring  into  play  their 
peculiar  property  of  growing  and  fattening  simultaneously, 
we  feel  warranted  in  saying  that  they  will  yield  a  quicker 
and  better  return  for  the  food  consumed  by  them  than 
cattle  of  any  other  breed.  Unless,  therefore,  similar 
qualities  are  developed  in  the  Herefords,  we  may  expect  to 
see  them  more  and  more  giving  place  to  the  dbort-homs. 
These  remarks  apply  equally  to  another  breed  closely  allied 
to  the  Herefords,  vie.,  the 

yorth  Devom,  so  much  admired  for  their  pleasing  colour, 
elegant  form,  sprightly  gait,  and  gentle  temper,  qualities 
which  fit  them  beyond  aU  other  cattle  for  the  labour  of  the 
Md,  in  which  they  are  still  partially  employed  in  various 
parts  of  England.  If  it  could  be  proved  that  ox-power  is 
really  more  economical  than  horse-power  for  any  stated  part 
of  the  Wbrk  of  the  farm,  then  the  Devons,  which  f onn  such 
admirable  draught  oxen,  would  be  deserving  of  general 
cultivation.  It  is  found,  however,  that  when  agriculture 
reaches  a  certain  stage  of  progress,  ox-labour  is  inadequate 
to  the  more  rapid  and  varied  operations  that  are  called 
for,  and  has  to  be  superseded  by  that  of  horses. 

Scotland  possesses  several  indigenous  breeds  of  heavy 
cattle,  which  for  the  most  part  are  hlack  and  homUu, 
such  as  those  of  Aberdeen,  Angus,  and  Galloway.  These 
are  all  valuable  breeds,  being  charaeteiised  by  good  milking 
and  grazing  qualities,  and  by  a  hardiness  which  peculiarly 
adapts  them  for  a  Ueak  dimate.  Cattle  of  these  breeds, 
when  they  have  attained  to  three  years  old,  fatten  very 
rapidly,  attain  to  great  size  and  weight  of  carcase,  and 
yield  beef  which  is  not  surpassed  in  quality  by  that  of  any 
cattle  in  the  kingdom.  ;  ..-.-^  - 

The  cows  of  these  breeds,  when  coupled  wi^  a  short- 
horn bull,  produce  an  admirable  crosa-breed,  which  com- 
bines largdy  the  good  qualities  of  both  parents.  The 
great  saving  of  time  and  food  which  is  effected  by  the 
earlier  maturity  of  the  crosa-breed  has  induced  a 


extensive  adoption  of  this  pfaeiioe  in  all  the  north-eafters 
counties  of  Scotland.  Such  a  system  is  necessarily  inininl 
to  the  improvement  of  the  pure  native  breeds;  but  whss 
oowB  of  the  cross-breed  are  continuously  coupled  with  pure 
ahort-hom  bulls,  the  progeny  in  a  few  generations  becoma 
assimilated  to  tiie  male  parent,  and  are  characterised  b^ 
a  peculiar  vigour  of  constitution  and  excellent  wiilHtig 
power  in  the  oowbl  With  such  native  breeds  to  work  npoo, 
and  this  aptitude  to  Uend  thoroughly  with  the  short-horn 
breed,  it  is  much  more  profitable  to  introduce  the  latter  in 
this  gradual  way  of  continuous  crossing  than  at  once  to 
substitute  the  one  pure  breed  for  the  other.  The  cost  of 
the  former  plan  is  much  less,  as  there  needs  but  tiie  pur- 
chase from  time  to  time  of  a  good  bull ;  and  the  risk  ii 
incomparably  less,  as  the  stock  is  acdimatued  from  the  fint, 
and  there  is  no  danger  from  a  wrong  selection,  like 
greatest  risk  of  miscarriage  in  this  mode  of  rhftnging  the 
breed  is  from  the  temptation  to  which,  from  tni^ltil^All 
economy,  the  breeder  is  exposed  of  rearing  a  croes-brod 
bull  hiinself,  or  purchasing  a  merely  nominal  ahort-hom 
bull  from  others. 

From  this  hurried  review  of  our  heavy  breeds  of  cattle 
it  will  be  seen  that  we  regard  the  ahort-hom  as  incom- 
parably the  beet  of  them  dl,  and  that  we  anticipate  iti 
ultimate  recognition  as  the  breed  which  moet  fully  meeti 
the  requirements  of  all  those  parts  of  the  country  when 
grain  and  green  crops  are  successfully  cultivated. 

2dL— 2)atry  Breeds. 

The  dauy  Ireede  of  cattle  next  claim  our  attention,  for 
although  cattle  of  all  breeds  are  used  for  this  purpose,  there 
are  several  which  are  cultivated  chiefly,  if  not  excluaiveiy, 
because  of  their  fitness  for  it  Dairy  husbandry  is  pro- 
secuted under  two  very  different  and  well-defined  daesee  of 
circumstances.  In  or  near  towns,  and  in  populous  mimng 
and  manufacturing  districts,  it  is  carried  on  for  the  purpose 
of  supplying  families  with  new  milk.  In  the  western  half 
of  Great  Britain,  and  in  many  upland  districts,  where  the 
soil  and  climate  are  more  favourable  to  the  pri^uction  of 
grass  and  other  green  crope  than  of  com,  butter  and  cheese 
constitute  the  staple  products  of  the  husbandman.  The 
town  dairyman  looks  to  quantity  rather  than  quality  of 
milk,  and  seeks  for  cows  which  are  large  milkers,  which 
are  long  in  going  dry,  and  which  can  be  readily  fattened 
when  their  daOy  yield  of  milk  falls  below  the  remunerative 
measure^  Large  cows,  such  as  short-horns  and  their  crosBee, 
are  accordingly  his  favourites.  In  the  rural  dairy,  again, 
the  merits  of  a  cow  are  estimated  by  the  weight  and  qusHtj 
0|f  the  cheese  or  butter  which  she  yields,  rather  than  by  the 
mere  quantity  of  her  milk.  The  breeds  that  are  cnltirated 
expressly  for  this  purpose  are  accordingly  characterised  by 
a  less  ^eahy  and  robust  build  than  is  requisite  in  grazier's 
cattle.  Of  these  we  select  for  special  notice  the  Ayiahin^ 
the  Suffolk  dun,  and  the  Jersey  breeds. 

Hie  Ayrehirei^  hv  eaninon  ooneent,  now  oooupy  tho  imj  Cut 
ziak  as  profitable  oaiiy  oattle.  Fiom  the  pains  which  htve  bMs 
taken  to  oevelop  thdr  nilk-yifllding  pofwer  it  is  now  of  the  hi^Mt 
order.  Penona  who  hsva  bean  oonvenant  only  with  graiiBg  eittls 
cannot  but  b«  anrpriMdat  the  atrange  contrast  between  an  Ayiahin 
oow  in  ftdl  milk  and  the  forma  of  eirttle  which  th^  hsKw  ben  wed 
to  r^aid  aa  moat  perfect  Her  wide  pelvia,  deep  flank,  and  aoor 
mona  nddar;  with  ita  email  wide-aet  teats,  eeem  out  of  all  prupoitipa 
to  her  fine  bone  and  alender  foreqnarteia.  Aa  mi|^t  be  ezpeeled, 
the  breed  poeaeaaea  little  merit  for  grazing  imipoeaa.  Ycty  mdd 
aoimali  are,  hoWever,  obtained  by  croeeiiig  tneae  oowa  with  a  aheit- 
hom  boll,  and  this  pnotiee  ia  now  rather  extenaiTely  panned  i^ths 
waet  of  Bootland  by  nnnerB  who  oombine  dairy  hnabaadiy  with  tibt 
attening  of  cattle.  The  ftmdtion  of  the  Ayxahire  cattle  k,  hfomem, 
the  daily.  For  thia  they  an  unanrpaaaed,  either  aa  napeoli  the 
amount  of  prodnoe  yielded  by  them  in  proportion  to  tiM  fnd  whiek 
they  ooDaome^  or  the  fiumlty  which  they  poeeeee  of  eonvsting  the 
hflrDage  of  poor  expooed  eoilib  aneh  aaaboimdIathefrBalhedinA 
into  battv  and  oheeae  of  the  beat  qoality. 
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Th0  oooBtf  of  Suffolk  his  for  oentuiiM  ben  odelmtod  for  iia 
dairTfrodnet^  whieh  is  chkflT  obtainod  from  ft  pdllad  breed  of  otttlflb 
thaprenlling  coloor  of  whidi  is  dim  or  pale  xed,  from  which  th^ 
•m  known  SB  the  Af^o29l>  ZHmu.  Ther  have  ft  strcmg  gen^  xeeem- 
Uaaee  to  the  Sooteh  polled  cfttfcle^  bat  nevertheless  seem  to  be 
indigaaoas  to  Snffdlk.  Thef  are  ungainly  in  their  f onn  and  of 
little  lepate  with  the  siuier,  bat  possess  an  ondoabted  capeoiW  of 
yidding  s  laz;^  craanfity  of  mUk  in  proportion  to  the  food  whioh 
ther  eonsnme.  They  an  now  encroeehed  apon  by,  ind  will  pio- 
bablT  give  piece  to^  the  ahort-homs,  by  whieh  tbnr  an  dseidedly 
excelled  for  the  oombined  poxpoees  of  the  daily  uad  the  fittaniiig 
stalL 

The  bneds  elnady  lefened  to  an  tiieee  to  wyeli  praflhsrional 
daiirmea  give  the  pteferenoe^  bat  the  oftttle  of  thsGhMinel  Idendib 
of  which  the  Jermy  msy  be  regsided  as  the  type^  an  so  lemarkftblo 
for  the  ehoioe  qnaUty  of  the  oieam  and  batter  obtained  firom  their 
rather  aoan^  yield  of  mflk»  tfaftt  they  sn  eagerly  soa^t  after  fbr 
pKTate  dairies*  in  whieh  misUty  of  prodooe  is  more  regsided  than 

S entity.  Tbereaxfnff  of  heiiiBrsforthe  £ngUahmarketisof  sach 
portanee  to  theeeidtfids  thftt  veij  stringent  remiktians  haTO 
been  adopted  for  insniing  tke  parity  of  their  peenlisr  breed.  These 
cettle  in  genersl  are  ntterly  wortbleee  for  the  parpoeei  of  tiie 
flaaer.  nie  choieer  specimens  of  the  Jeiseys  baye  ft  oertaln  deer- 
uk»  form  which  giree  them  ft  pleasing  aspect  The  xaee^  as  ft 
whole,  bean  ft  striking  reeemblance  to  the  AyiaUres,  which  are 
all^  to  owe  their  peonliar  exoeUenoes  to  an  esrly  admixtore  of 
Jeney  blood. 

ZcL — MowUam  Breedi, 

The  monntalnons  parts  of  Great  Britain  an  not  le»  IsToiired  than 
the  lowlands  in  poaBeesing  breeds  of  oftttle  peoolisrly  adapted  to  the 
eii^ndee  of  the  dimate. 

'fhe  XyloeB  or  Wui  EigkUmd  caUU  are  the  most  prominent  of 
thisgroap.  They  an  widely  diffrwed  ovg?  the  Highlands  pf  Scotland, 
bat  are  foand  in  the  greatest  perfection  in  the  Isinr  Hebrides.  Well- 
bred  oxen  of  this  brasd,  when  of  maton  growth  end  in  good  con- 
dition, exhibit  a  syminetrT  of  form  and  noble  beering  which  is 
Tuieqaalled  Ij  sny  cattle  in  the  kingdooL  Although  somewhat 
■low  in  airinng  at  matarity,  they  an  contented  with  tha  coarsest 
tan,  and  nltimatelT  set  fat  when  the  daintier  short-homs  coald 
barely  exist  Their  nardy  constitatim,  thick  mellow  hide^  and 
theggy  coat  pecoliarly  adapfc  them  for  a  cold  homid  climate  end 
coarse  pestuia^  Fewer  ox  these  eattle  an  now  reared  in  the 
Highlands  than  formerly,  owing  to  the  leeeened  nomber  of  cottsn 
and  email  tenants,  the  extension  of  sheep  hosbandxy,  and  lattsrly  from 
the  exoeasiye  moltiplicatlun  of  deer  foreets.  Large  herds  of  cowi  sre, 
howerex^  kept  on  each  portions  of  farms  ss  an  onsaited  for  sheep 
velka  The  mUk  of  these  evws  is  Tsry  rich,  bat  ss  th^  yield  it  in 
■mall  qaantity,  and  go  soon  diy,  they  ananiraited  for  the  dafry,  end 
are  kept  almost  solely  for  the  pnrpoee  of  sackling  eack  her  own  call 
The  euTes  an  genenlly  housed  aozinf  their  ilnt  winter,  bat  sftttr 
that  they  ehift  for  themeelTes  out  of  doon  sU  the  year  roozid. 
Tost  droves  of  tkese  cattle  sn  snnaaUy  transferred  to  the  lowlands, 
where  they  an  in  reqaeet  for  their  seryioeablenees  in  coosoming 
profttably  the  prodace  of  cosise  pastoree  and  the  learings  of  daintier 
stock.  Thoee  of  a  dun  or  tawny  colonr  an  often  edieeted  for 
gnang  in  the  perks  of  the  arietocraoT,  when  thev  look  ooite  es 
pietuesoae  as  the  deer  with  which  ther  an  assoewted.  Indeed, 
they  strikingly  resemble  the*eo>called  wild  cattle  that  an  carefally 
preserved  in  the  perks  of  several  of  oar  nobility,  and  lOce  them  en 
probably  the  deecendante  of  the  cattle  of  the  andent  Britons.  This 
view  is  confirmed  by  the  stnng  fomOy  likeneas  borne  to  them  by 

JFOA  cttUU,  which  is  qoite  what  miffht  be  ejcpected  firmn  tibe 
many  featoree,  phyncal  ana  historical,  which  the  two  provincee  have 
hi  common.  Althoodi  the  cattle  of  Weles,  as  a  wholes  en  obvioady 
of  eommon  origin,  ^v  sn  yet  mnged  into  several  groans^  whicn 
owe  their  disitmctlve  featoree  either  to  peeoliaritiee  of^soil  and 
dhnate  or  to  intermixtan  with  othor  breeds.  The  Fm^nkm  may 
be  taken  ae  the  type  of  the  moantain  groans.  Theee  an  hardy 
oattie^  whidi  thriye  on  ecanty  pastaiage  and  in  a  hmnid  dimate. 
Thev  excel  the  West  Highlanden  in  tiue  respect,  that  they  mske 
good  deity  cattle,  the  cows  bdng  pecolisrly  adaptod  for  oottsgen' 
por^osee.  Wben  fottened  they  yield  beef  of  excellent  qu^ty. 
Their  prevailing  and  meet  eeteemed  cdoaria  black,  with  deep  orange 
on  the  naked  parts.  The  AngUata  cattle  an  larmr  and  coarser 
thsnthe  Pembrokee,  and  those  clJftriondh  endthel^her  distrieta 
an  analler,  and  inferior  to  them  in  every  respect  1?Le  coanty  of 
Okmurgan  poeeeesee  a  pecolisr  breed,  bearing  its  name^  wUeh  kas 
loitt  been  in  estimation  for  oombined  grazing  and  dairy  paxposea. 
It  hae  latterly  been  eo  mach  encroached  apon  by  Herefords  and  short- 
hotns  that  then  seems  some  likelihood  of  ite  becoming  extinct, 
which  will  be  caoae  for  r^^t,  anleee  pains  an  taken  to  ooeavy 
iti  place  with  cattle  not  infaidt  to  it  in  dairy  qnalltiee.  We  oon- 
dode  thie  xapad  review  of  oar  native  breeds  by  noticing  the  most 
lingalar  of  them  all,  viz., 

Th»  SKttlamdcaUU,  which  an  the  most  dininaUve  in  the  wodd, 


The  carcfae  of  a  Shetiaad  WW,  when  folly  fattened,  scsnsly  excssds 
in  wdght  that  of  a  long-wodled  wether.  Theee  little  onataree  ere, 
bowevv,  excdlent  mllken  in  proportion  to  their  dee ;  they  en  veij 
hardy,  en  contented  with  the  eesntiejrt  peatange,  ««»•  ^^^ 
matiuity,  an  eedly  fattened,  and  thdr  beef  sarpassee  that  of  all 


other  bJiids  to^deraess  i^  ddicacy  of  flavoarr  The  d^^^lTe 
cows  of  this  bned  en  not  anfreqaently  oonpled  with  ehort-hoin 

--« eteroae  onions 

approximate  in 
little  ereataree. 


not 
balk 


k  end  the  progeny  tmn.  each  appeiently  nrepoetaroae  \ 
onlypoeeeee  e2ninbU  fattening  qoaUtiee^  bat  approxim 
»uJc  to  thdr  tint,  Theee  ourioas  and  handsome  littte  em 
anparently  of  Scandinavian  origin,  an  eo  pecaliarlv  ftttad  to  the 
e&Smnstamces  of  thdr  bleak  end  d»rray  baUtat,  that  ths  vtmost 
pains  ooght  to  be  taken  to  preserve  the  breed  in  parity,  and  to 
{mproreit  by  Jodidoos  traatnkent 

Section  X^Farm  Mana^emeiU  of  CattU 
We  shall  now  endeayonr  to  deflcribe  the  fann  managftTnent 
of  this  yalnable  dais  of  animals^  under  the  heads  of  breeding, 
rearing,  faUenmg,vid  dairy  managemenL  The  proceedings 
of  those  engaged  in  the  breeding  and  rearing  of  cattle  for 
the  production  of  beef  are,  howeyer,  largely  detennined  by 
the  character  of  the  soil  and  dimate  of  particalar  districts 
and  farms.  The  occupiers  of  all  comparatiTdy  fertile  soils 
cany  forward  to  maturity  such  animab  as  ik^y  breed,  and 
dispose  of  them  directly  to  the  butdier.  Those  who  are 
less  f  ortnnatdy  drcumstanoed  in  this  respect  advance  their 
young  cattle  to  such  a  stage  as  the  capabilities  of  their 
farms  admit  of,  and  then  transfer  them  to  others,  by  whom 
the  fattening  process  is  conducted.  It  cannot  be  too 
strongly  impressed  upon  those  who  engage  in  this  busineas 
that  it  never  can  be  profitable  to  breed  inferior  cattle ;  or 
(however  good  their  quality)  to  suffer  their  growth  to  be 
arrested  by  oold  or  hunger ;  or  to  sell  them  in  a  lean  state. 
In  sdecting  a  breeding  sto<^  of  cattle,  the  qualities  to  be 
aimed  at  are  a  sound  constitution  and  a  symmetrical  form, 
aptitude  to  fatten,  quiet  temper,  and  large  milk-yidding 
power  in  the  cows.  As  all  these  qualities  are  hereditaiy, 
cattle  are  valuable  for  breeding  purposes  not  merdy  in  pro- 
portion as  they  are  devdoi^d  in  the  individuals^  but 
according  to  the  measure  in  which  they  are  known  to  have 
been  possessed  by  their  progenitors.  -A  really  good  pedi- 
gree adds  therefore  greatly  to  the  value  of  breeding-stock. 
It  is  doubtless  important  to  have  both  parents  good;  but 
in  the  case  of  ruminants,  the  predominating  influence  of 
the  male  in  determining  the  qiialities  of  the  progeny  is  so 
wdl  ascertained,  that  Unb  sdection  of  the  bull  is  a  malter 
of  prime  importance.  We  are  able  to  state,  from  ample 
personal  experience,  that  by  using  i^  bull  that  is  at  once 
good  himself  and  of  good  descent,  a  levd  and  valuable  lot 
of  calves  can  be  obtained  from  very  indifferent  cows.  It  is 
indeed  miserable  economy  to  grudge  the  price  of  a  good 
buU.  Coarse,  mis-shapen,  unthrifty  cattle  cost  just  as  much 
for  rearing  and  fattening  as  those  of  the  best  quality,  and 
yet  may  not  be  worth  so  much  by  £3  or  £4  a^iead  when 
they  come  ultimatdy  to  market  The  loss  whidi  is 
annually  sustained  from  breeding  inferior  cattle  is  far 
greater  than  those  concerned  seem  to  be  aware  ot  It  ia 
impossible  to  estimate  this  loss  aceuratdy,  but  frtnn  careful 
observation  and  inquiry  we  are  confident  that  it  amounts 
to  not  less  than  50aL  a-head  on  one-half  of  the  fat  cattle 
annually  daughtered  in  Great  Britain.  If  this  be  so,  it 
follows  that  without  expending  a  fBtfthing  more  tlinw  jg 
dona  at  present  on  food,  housing,  and  attendance,  the  profit 
which  would  accrue  from  using  only  the  beet  dass  of  bulla 
would  be  equivalent  to  an  advance  of  la  per  stone  in  the 
price  of  beef  as  regards  half  of  the  fat  bullocks  brought  to 
market  This  profit  could,  moreover,  be  secured  by  a  very 
moderate  outlay ;  for  if  properly  gone  about,  the  best  dasa 
of  bulls  might  be  employed  without  adding  more  th^t^  Sg, 
or  4s.  arhead  to  the  price  of  each  calf  reared.  We  may 
aorely  antidpate  that  such  a  palpable  source  of  profit  will 
not  continue  to  be  neglected  by  the  breeders  of  cattle. 
There  are  many  instances  in  wbich  landlords  would  find  if 


3{»0 


AGRICULTURE 


[UVE  STOCl— 


•Biach  for  tbeir  interest  to  aid  their  tenantry  in  at  once 
procun'ii!;  really  good  bull&  Cattle  showB  and  prues  are 
*iueful  in  their  way  an  a  means  of  improying  the  cattle  of 
«  district,  but  the  introduction  of  an  adequate  number  of 
l>ulls  from  herds  already  highly  improved  is  the  way  to 
accomplish  the  desired  end  cheaply,  certainly,  and  speedily. 
We  must  hero  protest  against  a  practice  by  which  short- 
horn bulls  are  very  often  prematurely  unfitted  for  breeding. 
Their  tendency  to  obesity  is  so  remarkable  that  unless  they 
are  kept  on  short  commons  they  become  unwieldy  and 
unserviceable  by  their  third  or  fourth  year.  Instead,  how- 
ever, of  counteracting  this  tendency,  ^o  best  animals  are 
usually  "made  up,"  as  it  is  called,  for  exhibition  at  cattle 
shows  or  for  ostentatious  display  to  visitors  at  home,  and 
the  consequence  is,  that  they  are  ruined  for  breeding  pur- 
poses. We  rejoice  to  see  that  the  directors  of  our  national 
agricultural  societies  are  resolutely  setting  their  faces 
against  this  pernicious  practice.  It  is  needful  certainly 
that  all  young  animals,  although  intended  for  breeding 
stock,  should  be  well  fed,  for  without  this  they  cannot 
attain  to  their  full  size  and  development  of  form.  But 
when  this  is  secured,  care  should  be  taken,  in  the  case  of 
all  bretdint;  animals,  never  to  exceed  that  degree  of  flesh 
>rhich  is  indispensable  to  perfect  health  and  vigour.  The 
frequent  occurrence  of  abortion  or  barrenness  in  high- 
pedigreed  herds  seems  chiefly  attributable  to  overfeeding. 
The  farmer  who  engages  m  cattle-breeding  with  the  view 
of  vVuming  out  a  profitable  lot  of  fat  beasts  annually,  will 
take  pains  first  of  all  to  provide  a  useful  lot  of  cows,  such 
as  will  produce  good  calves,  and  if  well  fed  while  giving 
milkynM  yield  enough  of  it  to  keep  two  or  three  calves 
a-piece.  That  he  may  be  able  to  obtain  a  sufficient  supply 
of  good  calves  he  will  keep  a  really  good  bull,  and  allow 
the  cottagers  residing  on  the  farm  or  in  its  neighbourhood 
to  send  their  cows  to  him  free  of  charge,  stipulating  only 
that  when  they  have  a  calf  for  sale  he  shall  have  the  first 
ofi'er  of  it 

Cows  are  an  expensive  stock  to  keep,  and  it  is  therefore 
of  importance  to  turn  their  milk  to  the  best  account.  It  is 
poor  economy,  however,  to  attempt  to  rear  a  greater  number 
of  calves  than  can  be  done  justice  ta  Seeing  that  they 
are  to  be  reared  for  the  production  of  beef,  the  only  pro- 
fitable course  is  to  feed  them  well  from  birUi  to  maturity. 
During  the  first  weeks  of  calf-hood  the  only  suitable  diet 
is  unadultered  milk,  warm  from  the  cow,  given  three  times 
a-day,  and  not  less  than  two  quarts  of  it  at  each  meal 
By  three  weeks  old  they  may  be  taught  to  eat  good  hay, 
linseed  cake,  and  sliced  swedea  As  the  latter  items  of 
diet  are  relished  and  freely  eaten,  the  allowance  of  milk  is 
gradually  diminished  untU  about  the  twelfth  week,  when 
it  may  be  finally  withdrawn.  The  linseed  cake  is  then 
given  more  freely,  and  water  put  within  their  reach.  For 
tiie  first  six  weeks  calves  should  be  kept  each  in  a  separate 
crib ;  but  after  this  they  are  the  better  of  having  room  to 
frisk  about  Their  quarters,  however,-  should  be  well 
sheltered,  as  a  comfortable  degree  of  warmth  greatly 
promotes  their  growtL  During  their  first  summer  they 
do  best  to  be  soUed  on  vetches,  clover,  or  Itaban  ryegrass, 
with  from  1  lb  to  2  lb  of  cake  to  each  calf  daily.  When 
the  green  forage  fails,  white  or  yeUow  turnips  are  substi- 
tuted for  it  A  full  allowance  of  these,  with  abundance 
of  oat  straw,  and  not  less  than  2  lb  of  cake  daily,  is  the 
appropriate  fare  for  them  during  their  first  winter.  Swedes 
will  be  substituted  for  turnips  during  the  months  of  spring, 
and  these  again  will  give  place  in  due  time  to  green  forage 
or  the  best  pasturage.  The  daily  ration  of  cake  should 
never  be  withdrawn.  It  greatly  promotes  growth,  fattening, 
and  general  good  healUi,  and  in  particular  is  a  specific 
agninst  the  disease  called  blackleg,  which  often  proves  so 
fatal  to  young  cattle.     Young  cattle  that  have  been  skil- 


fully managed  upon  the  system  which  we  have  dov 
sketched,  are  at  18  months  old  already  of  great  size,  with 
open  horns,  mellow  hide,  and  all  those  other  features  which 
indicate  to  the  experienced  grazier  that  they  will  grow  and 
fatten  rapidly.  This  style  of  management  is  not  only  tin 
best  for  those  who  fatten  as  well  as  rear,  but  is  also  tin 
most  profitable  for  those  who  rear  only. 

We  have  already  stated  that  in  Scotland  comparatiTsIy 
few  cattle  are  fattened  on  pasturage.  An  increasing 
number  of  fat  beasts  are  now  prepared  for  market  during 
the  summer  months  by  soiling  on  green  forage ;  but  it  is 
by  means  of  the  turnip  crop,  and  during  the  winter  monthi, 
that  this  branch  of  husbaiidry  is  all  but  exclusively  con- 
ducted in  the  northern  half  of  Great  Britain.  But  a  few 
years  ago  the  fattening  of  cattle  on  Tweedside  and  in  the 
Lothians  wss  conducted  almost  exclusively  in  open  oouits, 
with  sheds  on  one  or  more  sides,  in  which  from  two  to 
twenty  animals  were  confined  together,  and  fed  on  turnips 
and  straw  alone.  Important  changes  have  now  been  in- 
troduced, both  as  regards  housing  and  feeding,  by  meani 
of  which  a  great  saving  of  food  has  been  effected.  Under 
the  former  practice  the  cattle  received  as  many  turnips  ss 
they  could  eat,  which,  for  an  average-sized  two-year-old 
bullock,  was  not  leas  than  220  lb  daily.  The  consequent 
of  this  enormous  consumption  of  watery  food  was,  that  for 
the  first  month  or  two  eiter  being  thus  fed  the  animab 
were  kept  in  a  state  of  habitual  diarrhoea.  Diy  fodder 
was,  indeed,  always  placed  within  their  reach;  but  as  long 
as  they  had  the  opportunity  of  taking  their  fill  of  turnips, 
the  dry  straw  was  all  but  neglected.  By  stinting  th^m  to 
about  100  lb  of  turnips  daily,  they  can  be  compeUed  to 
eat  a  large  quantity  of  straw,  and  on  this  diet  they  thriTe 
faster  than  on  turnips  at  will  A  bettor  plan,  however,  is 
to  render  the  fodder  so  palatable  as  to  induce  them  to  eat 
it  of  choice.  This  can  be  done  by  grating  down  the  tor- 
nips  by  one  or  other  of  the  pulping-machines  now  getting 
into  common  use,  and  then  mixing  the  grated  turnip  with 
an  equal  quantity,  by  measure,  of  cut  straw.  Some  peisoos 
allow  the  food  after  being  thus  mixed  to  lie  in  a  heap  for 
two  days,  so  that  fermentation  may  ensue  before  it  is  girea 
to  the  cattla  There  is,  however,  a  preponderance  of 
evidence  in  favour  of  using  it  fresh.  To  this  meas  caa 
conveniently  be  added  an  allowance  of  ground  cake,  whether 
of  linseed,  rape,  or  cotton  seed,  and  of  meal  of  any  kind  of 
grain  which  the  farmer  finds  it  most  economical  at  the 
time  to  use.  The  ground  cake  and  meal  are,  in  this  case, 
to  be  thoroughly  mixed  with  the  pulped  turnip  and  cut 
straw.  The  same  end  can  be  accomplished  by  giving  a 
moderate  feed  (say  50  lb)  of  sliced  roots  twice  a-day,  and 
four  hours  after  each  of  these  meals,  another,  consisting  of 
cut  straw,  cake,  and  meal  In  this  case  the  chaff  and 
farinaceous  ingredients  should  be  mixed  and  cooked  bj 
steam  in  a  close  vessel;  or  the  meal  can  be  boiled  in  sa 
open  kettle,  with  water  enough  to  make  it  of  the  consistency 
of  gruel,  and  then  poured  over  the  chaff,  mixed  thoioughJj 
witii  it,  and  allowed  to  lie  in  a  heap  for  two  or  three  boon 
before  it  is  served  out  to  the  cattle.  From  2  to  4  B  of 
meal,  Ac,  a-head  per  diem  is  enough  to  begin  with.  Bot 
as  the  fattening  process  goes  on  it  is  gradually  increased, 
and  may  rise  to  7  or  8  lb  during  the  last  month  before 
sending  to  market  It  is  advisable  to  mix  with  the  cooked 
mess  about  2  ounces  of  salt  per  diem  for  each  bullock 
An  important  recommendation  to  this  mode  of  prepsiing 
cattle  food  is,  that  it  enables  the  farmer  to  use  rape-cake 
freely ;  for  when  this  article  is  reduced  to  a  coarse  powder, 
and  heated  to  the  boiling  point,  it  not  only  loses  its  seiid 
qualities,  but  ac<|aires  a  smell  and  flavour  which  induce 
cattle  to  eat  it  greedily.  Moreover,  if  the  rape  needs  ahonld 
have  been  adulterated  with  those  of  wild  mustard  befon 
floiiig  IP  tbn  crushing-mill  (as  not  unfrequeiiCly  happasik 
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and  a  Oftke  is  tkns  produced  which  in  its  raw  state  is 
pdfioiKras  to  eatUe,  it  has  been  ascertained  that  boiling 
depriTss  such  spurious  cake  of  its  hurtful  qualities  and 
renders  it  safe  and  wholesome.  As  rape-cake  possesses 
fattening  elements  equal  to  those  of  linseed-cakei  and  can 
usually  be  bought  at  half  the  price,  it  is  well  w(nth  while 
to  have  recourse  to  a  process  by  which  it  can  so  easily  be 
rendered  a  palatable  and  nourishing  food  for  cattle. 

Fattening  cattle  are  usually  allowed  to  remain  in  the 
pastures  to  a  later  date  in  autumn  than  is  profitaUa.  The 
pressure  of  harrest  work,  or  the  immature  state  of  his 
tomip  crop,  often  induces  tfre  fanner  to  delay  housing  his 
bullocks  until  long  after  they  haye  ceased  to  make  progress 
on  grass,  l^ey  may  still  haye  a  full  bite  on  their  pastures ; 
but  ths  lengthening  nights  and  lowering  temperature  lessen 
the  nutritive  quality  of  the  herbage,  and  arrest  the  further 
accumulation  of  fat  and  flesh.  The  hair  of  the  cattle  begins 
also  to  grow  rapidly  as  the  nights  get  chiUy,  and  causes 
them  to  be  houaed  with  rougher  coats  than  are  then  ex- 
pedient To  ayoid  these  evSa  the  farmer  should  early  in 
Augost  b^gin  to  spread  on  the  pasture  a  daily  feed  of  green 
forage,  consisting  of  yetches,  peas,  and  beans  grown  in 
mizture  in  about  equal  proportions,  which  if  well  podded 
and  full  of  soft  pulse,  supplies  exactly  the  kind  of  food 
required  to  compensate  for  the  deteriorating  pasturage. 
Early  in  September  cabbages  and  white  globe  turnips  should 
be  given  on  the  pasture  in  lieu  of  the  green  forage.  After 
ten  days  or  so  of  this  treatment  they  should  be  transferred 
to  their  winter  quarters.  For  the  first  two  months  after 
they  go  into  winter  quarters  they  make  as  good  progress  on 
yellow  turnips  as  on  any  kind  of  roots;  for  the  three 
following  months  well  stored  swedes  are  the  best  food  for 
them ;  and  from  the  beginning  of  March  until  the  end  of 
the  season,  mangolds  and  potatoes,  in  the  proportion  of 
four  parts  of  the  former  to  one  of  the  latter.  The  chaff 
of  wheat,  oats,  or  beans,  if  tolerably  free  from  dust,  is  quite 
as  smtable  as  cut  straw  for  mixing  with  the  pulped  roots 
and  cooked  food.  The  addition  of  a  small  quantity  of 
chopped  hay,  or  of  the  husks  of  kiln-dried  oats,  to  the 
other  food,  uauaUy  induces  cattle  to  feed  more  eagerly.  In 
short,  the  »«iitia.U  must  be  cloeely  watched,  and  occasional 
variations  made  in  the  quantity  and  quality  of  the  food 
given  to  particular  individuals  or  of  the  general  lot  as  their 
drcomstances  may  require.  Besides  the  food  given  in  the 
manger  it  is  desirable  that  each  animal  should  receive  a 
daily  allowance  of  fresh  oat  straw  in  a  rack  to  which  he 
has  access  at  pleasure. 

A  better  appreciation  of  the  effects  of  temperature  on  the 
animal  economy  has  of  late  years'exerted  a  beneficial  infiu- 
enoe  upon  the  treatment  of  fattening  cattle.  Observant 
fanners  have  long  been  aware  that  their  cattle,  when  kept 
diy  and  moderately  warm,  eat  leas  and  thrive  faster  than 
under  opposite  conditions.  They  accounted  for  this  in  a 
vagne  way  by  attributing  it  to  their  greater  comfort  in  such 
circnmstancea.  Scientific  men  have  now,  however,  ahowed 
ns  that  a  considerable  portion  of  the  food  consumed  by 
warm-blooded  animals  is  expended  in  nutintaining  the 
natural  heat  of  their  bodies,  and  that  the  portion  of  food 
thus  disposed  of  is  dissipated  by  a  process  so  closely  an- 
alogous to  combustion  that  it  may  fitly  be  regarded  as  so 
much  fuel  The  fat  which,  in  favourable  circumstances, 
is  accumulated  in  their  bodies,  may  in  like  manner  be 
regarded  as  a  store  of  this  fuel  laid  up  for  future  emer- 
gendes.  The  knowledge  of  this  fact  enables  us  to  under- 
stand how  largely  the  profit  to  be  derived  from  the  fattening 
of  cattle  is  dependent  upon  the  manner  in  which  they 
are  housed,  and  necessarily  forms  an  important  element  in 
determining  the  question  whether  yards,  stalls,  or  boxes 
are  beat  adapted  for  this  purpose.  A  really  good  system 
of  bousing  most  combine  the  following  concUtions  i — 


Ist^  Facilities  fur  supplying  food  and  Kttar,  and  for  ra> 
moving  dung  with,  the  utmost  economy  of  time  and  labour;, 

2d^  Complete  freedom  from  disturbance ; 

3d,  A  moderate  and  unvarying  degree  of  warmth ; 

4th,  A  constant  supply  of  pure  air ; 

5th,  Opportunity  for  the  cattle  having  a  slight  d^gra# 
of  exercise ;  and 

6th,  The  production  of  manure  of  the  best  quality. 

We  have  no  hesitation  in  expressing  our  opinion  thai 
the  whole  of  these  conditions  are  attained  most  fully  bj 
means  of  well-arranged  and  weU-ventQated  boxes.  Stalls 
are  to  be  preferred  where  the  saving  of  litter  is  an  objeot^ 
and  yards  for  the  rearing  of  young  cattle,  which  require 
more  exercise  than  is  suitable  for  fattening  stock,  ^esa 
yards  are  now,  however,  in  the  most  improved  modem 
homesteads,  wholly  roofed  over,  and  thus  combine  the  good 
qualities  of  both  yard  and  box. 

OHAPTER  XVIL 

LXYB  STOCK — BHXIP. 

When  Fitsherbert  so  long  ago  said,  "  Sheep  is  the  most 
profitablest  cattle  that  a  man  can  have,"  he  expressed  an 
opinion  in  which  agriculturists  of  the  present  day  fuUy 
concur.  But  if  this  was  true  of  the  flocks  of  his  time, 
how  much  more  of  the  many  admirable  breeds  which  now 
cover  the  rich  pastures,  the  grassy  downs,  and  the  heath- 
dad  mountains  of  our  country.  Their  flesh  is  in  high 
estimation  with  all  classes  of  the  community,  and  con- 
stitutes at  least  one-half  of  all  the  butcher  meat  consumed 
by  theuL  Their  fleeces  supply  the  raw  material  for  one  of 
our  most  flourishing  manufactures.  They  furnish  to  the 
farmer  an  important  source  of  revenue,  and  the  readiest 
means  of  maintaining  the  fertility  of  his  fields. 

Sedum  L^Brseds. 
The  distinct  breeds  and  sub-varieties  of  sheep  found  in 
Qreat  Britain  are  very  numerous.  We  have  no  intention 
of  describing  them  in  detail,  but  shaU  confine  our  observa- 
tions to  those  breeds  which  by  common  consent  are  the 
most  valuable  for  their  respective  appropriate  habitats. 
They  may  be  fitly  classed  under  three  heads  —vis.,  the  heavy 
breeds  of  the  plains,  those  adapted  for  downs  snd  similar 
localities,  and  the  mountain  breeds. 

\sL — Heavy  Breeds, 

Of  the  first  class,  the  improved  Letcesten  are  still  the 
most  important  to  the  country.  They  are  more  widely 
diffused  in  the  kingdom  than  any  of  their  congeners. 
Although,  from  the  altered  taste  of  the  community,  their 
mutton  is  less  esteemed  than  formerly,  they  still  constitute 
the  staple  breed  of  the  midland  counties  of  England. 
Leicester  rams  are  also  more  in  demand  than  ever  for 
crossing  with  other  breeda  It  is  now  about  a  century 
since  this  breed  was  produced  by  the  genius  and  persever- 
ence  of  Bakewell,  in  whose  hands  they  attained  a  degree 
of  excellence  that  has  probably  not  yet  been  exceeded  bj 
the  many  who  have  cultivated  them  since  his  day.  The 
characteristics  of  this  breed  are  extreme  docility,  extra- 
ordinary aptitude  to  fatten,  and  the  early  age  at  which  they 
come  to  maturity.  The  most  marked  feature  in  th^ 
structure  is  the  smallness  of  their  heads,  and  of  their  bones 
generally,  as  contrasted  with  their  weight  of  carcase.  They 
are  dean  in  the  jaws,  with  a  full  eye,  thin  ears,  and  pladd 
countenance,  ^eir  backs  are  straight,  broad,  and  flat, 
the  ribs  arched,  the  belly  carried  very  light,  so  that  they 
present  nearly  as  straight  a  line  below  as  above;  the  chest 
is  wide,  the  akin  very  mellow,  and  covered  with  a  beautiful 
fleece  of  long,  soft  wool,  which  weighs  on  the  average  from 
6  to  7  lb.     On   good  soils  and  under  careful  treatment 
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'these  theep  an  enrrently  brought  to  weig^  from  18  to  20 
lb  per  quarter  at  14  months  old,  at  -which  age  they  are  now 
asnaUj  alaughtered.  At  this  age  their  flesh  is  tender  and 
jai<7 ;  but  when  feeding  is  carried  on  till  they  are  older  and 
heavier,  fat  acenmnlates  so  nndoly  as  to  detract  from  the 
palatableness  and  market  value  of  the  mutton. 

Hnoglnt.—Thm6  wwe  at  one  time  very  Itrge,  ungainly  snimali, 
with  tn  immense  fleece  of  mj  lon^  wooL  By  eroeiinff  them  with 
the  Leioesters  the  ehenoter  of  the  breed  hM  been  entirely  changed, 
and  yeiy  greatly  for  the  better.  It  is  now,  in  fact,  a  aab-Tarie^  of 
the  Leioeater,  with  larger  firame  and  heatler  fleece  than  the  pore 
breed.  Their  wool,  howerer,  retains  its  distinctiTe  eharaeteriatiw— 
vix.,  great  length  of  staple,  an  nnctnona  feeling  and,  in  particular, 
a  bri^tneaa  or  lu$lr9  which  addi  laigely  to  its  value.  Sheep  of 
this  kind  axe  reared  in  immense  numbason  the  wdds  asd  heaths  of 
Unoolnshire,  and  are  sold  when  abont  a  vear  old  in  the  wool,  and  in 
veiy  forward  condition,  to  the  graziers  of  the  fens  and  marahes,  who 
oltmiately  br^  them  to  very  great  weights. 

OotstDoids,  aometimes  called  Qlo'sters  or  Hew  Oxfords,  an  also 
large  and  long-wooUed  aheep,  with  f(ood  iigore  and  portly  gait 
Great  improvement  has  been  effected  m  this  oreed  duxin^  me  last 
80  yean,  tn  consequence  of  which  they  an  rising  npidly  m  public 
estmialion.  ^le  qualitiee  for  which  they  era  priied  an  their  nardi- 
nesS)  docility,  npid  growth,  aptitude  to  &tten,  and  the  great  weight 
to  which  liwy  attain.  Their  chief  defect  is  that  they  yield  mutton 
somewhat  coane  in  th^  grain  and  with  an  undue  pnponderanoe  of 
Cat  But  in  addition  to  their  great  merits  as  a  pan  oreed  they  an 
especially  valuable  for  the  ]purpose  of  crossing  with  Downs  and  other 
short-wooXled  aheep  Of  this  we  shall  speak  mon  particularly  when 
we  come  to  notice  the  Onm-WMdg. 

TmtwaUn^—ThiB  breed,  found  formerly  in  the  vale  of  the  Tees, 
used  to  have  the  nputation  of  being  one  oi  the  largest  and  heaviest 
of  our  native  breeds.  They  had  lifditer  fleecea  than  the  old  IJncolns, 
but  greater  aptitude  to  fatten.  like  them,  howcTer,  they  have  been 
so  bunded  with  Leicester  Uood  ss  to  have  lost  their  fonnar  charao- 
tBrisdcs.  As  now  met  with,  they  constitute  simply  a  sub-vaiiebr 
of  the  Utter  breed. 

The  ZImte  or  Sommy  Monk  ShMp,  an  another  distinct  long- 
wooUed  bned  which  have  much  in  oommon  with  the  old  i^«fti««^ 
althouflh  they  never  equalled  them  either  tn  the  wek^t  or  quality 
of  their  fleece.  They  too  have  been  much  modined  by  a  laiga 
inftision  of  Lsioester  blood ;  but  as  their  dirtinctive  qualities  fltthem 
well  for  a  Ueak  and  humid  habitat,  then  is  now  an  aversion  to  riak 
these  by  fturtfaer  erosslii^  As  they  now  «dst  thiy  en  a  great 
improvsment  upon  the  ola  breed  of  the  Kentish  mawnw ;  and  this, 
in  the  flzst  instance  at  least»  was  the  result  of  crossing  rather  than 
selection. 

2dL—- i>oim  <md  Forett  BreecU. 

Hie  breeds  peculiar  to  our  chalky  downa  and  other 
pastures  of  medium  elevation  next  daun  our  notice. 

tbuikdowiu.—Vat  long  after  Robert  Bakewell  had  begun,  with 
sdminble  skill  and  per8everanc^  to  bring  to  perfection  his  celebrated 
Leloesteia^  which,  as  we  have  seen,  have  either  superseded  or  totally 
altered  the  character  of  all  the  heaTy  breeds  of  the  country,  another 
bneder,  Mr  John  Ellman  of  Glyndei  in  Susses^  equal  to  Bakewell 
in  iudflment^  peneveranoe,  ana  leaJ,  and  wholly  devoid  of  his 
Illiberal  pr^udlce  and  narrow  selflahuees,  addressed  himself  to  the 
task  of  improving  the  native  aheep  of  the  downs,  and  suooeeded  in 
bringing  them  to  i)s  great  perfecti<m,  with  respect  to  eariy  matniity 
and  fattening  power,  as  they  an  perhaps  suscsptiUe  of.  LOn 
Bakewell,  he  early  began  the  practice  of  letting  out  rSms  for  hire. 
Theee  wen  soon  esgerly  sought  after,  and  ue  qualities  of  his 
improved  flock  being  npidly  communicated  to  othera»  the  whole  race 
of  down  aheep  has  mon  or  leaabeoome  asrimilated  to  their  standard. 
These  ixuproved  Southdowns  have,  in  lact>  been  to  all  the  old /oml 
and  other  fins-wooUed  breeds  what  the  ]>icesters  have  been  to  their 
oongeners.  Many  of  them  have  entirely  disappeared,  and  othen 
only  surrive  in  thoee  modificaticos  of  the  improTed  Southdown 

"    "     "     "  ties.    Theee  down 
distinguish  ^^—H 

Jeeoe< 

^'....a*  ^h«n  the  animals  an  well  fed,  abont  4  lb. ;  their  laoes 
and  kos  sn  of  a  dusky  brown  colour,  their  neck  sliriitiy  srched, 
their  hmbs  short,  their  oaroase  broad  and  compact  thdr  oflal  li|^t» 
and  their  buttocks  very  thick  and  squan  behind.  They  an  leas 
impatient  of  folding,  and  suflTer-less  from  a  pastun  being  thickly 
stocked  with  them  than  any  other  breed.  It  is  in  oonnection  with 
this  breed  that  the  practice  of  folding  as  a  means  of  manuring  the 
soil  is  so  larsely  earned  out  in  the  chiSk  districts  of  Sn^and.  Itls 
well  asoertaued  that  the  injury  done  to  a  flock  by^is  practice 
ezoeeda  the  benefit  ocnfenU  on  the  ^pa.  Now  that  portable 
nuoinres  an  ao  abundant,  it  is  to  be  hoped  that  this  pernicious 
pnctiee  of  using  sheep  ss  men  muck  machinea  will  be  eveiywhen 
siiondoned. 


tvps  which  an  to  be  found  in  partiouhr  loodities.  Theee  down 
sheep  posssss  certain  well-marked  faatnrea  which  <n«tff*g«<»i«  tiiem 
from  au  other  breeds.    They  ban  a  cloeo-set  fleece  of  fine  wool. 


Theee  sheep  an  now  usually  daassd  ss  Sumaa  Vowtu  sad  Btmp- 
akin  Downs,  the  former  being  the  most  reflnod  tTPs  of  the  dm, 
both  as  re^^ards  wool  and  carcase,  and  the  latter,  as  oompsred  with 
them,  having  a  heavier  fleece,  stronger  bone,  and  aaneidiat  cosns 
and  Isiger  frame. 

Ths  Shirop9hir§  aheep,  whfle  partaking  of  tiie  genenl  ebaiaeta> 
istios  of  ths  Southdown,  is  so  much  heavies  both  fa  fleece  sad 
canaae,  and  is  altogether  eo  much  mon  nbnst  an  animal,  that  itnoe 
claims  to  be  ranked  as  a  sepante  breed.  The  qualities  just  xcfond 
to  as  ^^^^t^flgn^>Tl^flg  it  from  other  downs  seem,  however,  to  be  thi 
result  of  eelection  nther  than  of  croaaing  with  other  breeda,  and  tha 
the  Shropehin  eheep,  while  a  pun  down,  is  yet  of  so  distinett 
type  from  the  hi^h-bred  **  Southdown,"  that  it  u  well  entitled  to  be 
recognised  as  a£stinct  and  veiy  valuable  breed,  as  has  been  dooe 
hf  &e  Royil  Society,  which  now  assigns  it  a  sepante  daas  at  iti 
annual  meetings.  Shnpshin  rams  an  eagerly  sought  after,  and 
'*  '         tynave  n<      *  " 


many  breeden  of  eminence  in  that  oounty  1 
aalea  ef  theee  y^iw**!*- 

Theee  breeds  an  peculiariy  adapted  for  all  thcae  parts  of  En^asd 
when  low  ffrassy  hms  occur,  interspereed  with,  or  in  prozunity  to^ 
anUe  lancL  In  such  situations  they  an  proliflc,  hardy,  and  maij 
iiittened  at  an  early  age^  It  is  to  their  pecnlisradaptatioa  liar  erois- 
ing  with  the  long-woolled  breeda  that  they  an  indebted  for  thdr 
recent  and  ramd  extension  to  other  districts. 

Z>oriefo.— This  breed  has  from  time  immemorial  been  natualisid 
in  the  county  of  Dorset  and  a4jaoent  parta.  They  an  a  whita-CMsed, 
homed  breed,  with  fine  wool,  weighing  about  4  lb  per  fleece.  "Diey 
an  a  hardy  and  docile  race  of  a&ep^  of  p»od  aize^  and  lair  quali^ 
of  mutton.  But  the  property  which  distinguishes  them  from  enrj 
other  breed  in  Great  Britain  is  the  fecundity  of  the  ewee,  and  their 
readineee  to  receive  the  male  at  an  early  seaaoiL  They  hsT« 
even  been  known  to  yean  tiricein  the  aame  year.  Beinf^  in  addition 
to  this,  excellent  nurses,  they  have  long  been  in  use  lor  resring 
house  lamb  for  the  London  market  For  this  purpose  the  rams  an 
put  to  them  early  in  June^  ao  that  the  lamba  an  broo^t  forth  in 
October,  and  an  ready  for  market  by  Ghiiatmas.  But  for  thii 
peculiarity,  they  would  en  now  have  ehared  the  liifte  of  eo  muj 
other  native  breeds,  which  have  given  place  either  to  tiie  Locesten 
or  Sonthdowns,  aooording  to  the  natun  of  the  posturee.  So  Iod^ 
however,  as  the  rearing  <?  early  houae  lamb  la  found  profitably  then 
ia  a  sufficient  inducement  to  preserve  the  Donet  breed  in  their  poritj, 
as  they  an  unique  in  their  property  of  early  yeaning. 

CKivfote.— As  we  approach  and  croaa  the  Scottiah  bcrdsr  we  find 
a  range  of  hills  oovered  with  eoaner  herbeae  than  the  chalky  dovsi 
of  ths  south,  snd  with  a  climate  oonsidenbly  mon  ruoroos.  Hen 
the  Southdown  sheep  have  been  tried  with  but  indifferent  soeceai. 
ThiL  however,  is  not  to  be  regntted,  seeingthat  the  natin  CiheTiot 
breed  rivals  them  in  most  of  their  good  qualities,  sad  pussfnn  in 
addition  a  hardihood  equal  to  the  neoessitiea  of  tiie  olimate.  This 
breed,  besides  occupying  the  grsssy  hills  of  tiie  border  oonntis%  it 
now  found  in  great  force  in  the  north  and  west  Highlands  of  Soot- 
land.  In  the  coontiee  of  Sutherland  and  Caithness,  when  they 
wsn  introduced  by  tiie  late  Sir  John.  Sinclair,  they  have  thrina 
amasingly,  and  in  the  hands  of  some  spirited  breeden  have  attaiaed 
to  as  gnat  perfection  as  iu  their  native  district.  During  the  kit 
80  yean  thia  breed  has  undeigone  very  great  improvement  in  mm, 
figiue,  weight  of  fleecy  snd  aptitude  to  fttten.  In  proof  of  this,  it 
is  enough  to  mention  that  Cheviot  wether  lambs  sn  now  hi  ths 
border  connties  broo^t  to  market  when  weaned,  and  an  transfcmd 
to  the  low  oountry  fl^era»  by  whom  they  snsent&t  tothebolcbff 
at  sixteen  months  old  wdglung  then  from  16  to  18  lb  per  qssitn. 
This  is  partiouladv  the  caae  tn  Cumberland,  when  Cheriot  Ismls 
an  preferred  to  all  other  breeds  by  the  low-ooontiy  fimnen^  Ij 
whom  thsy  an  managed  with  great  skill  and  success.  It  is  sot  it 
all  unusual  with  them  to  realiae  an  increase  of  fr«m  SOa.  to  S6s.  vr 
head  on  the  punhaae  price  of  these  lambs,  after  a  twelTemouui 
keep  This  loot  is  peculiariy  intereeting  from  the  proof  whiek  it 
affords  of  a  hitherto  unsuspected  capacity  ia  Chevloti^  and  pnbsbtr 
In  other  upland  breeda,  to  attain  to  a  profitable  dsgree  of  fatnseisad 
weight  of  oaroass  at  almoat  as  early  an  age  as  the  lowland  bnedi 
when  the  aame  attention  and  liberal  feeding  ia  beatowed  upon  tkea. 
Than  is  no  breed  equally  well  adapted  for  elevated  pastarai^  cos- 
sistiuff  of  the  coarser  graaaes  with  a  mixton  of  heath ;  but  wbm* 
ever,  from  the  natun  of  ths  aoil  or  creater  elevation,  tiM  heaths  is- 
mistakably  predominate^  a  still  harMor  noe  ia  to  be  prafetred,  m— 

The  Blaakflae$d  or  Btaih  JBrssdL— They  an  aoooidingly  foond  m 
tiie  mountainous  parta  of  Torkahire^  Lancaahlra,  ComDariand,  sad 
Westmoreland ;  over  the  whole  of  the  Lammermuir  raagi^  the  appw 
part  of  Lanarkshire^  and  generally  over  the  Bi^ilanda  of  Seotlsad. 
Both  male  and  female  of  uiia  breed  have  home,  which  in  the  fonscr 
an  very  larse  and  spirally  twiated.  The  face  and  lege  an  black  m 
specked  with  black,  with  an  oocaaional  tendency  to  thia  cdosr  en 
tbe  fleece  ;  but  then  ia  nothing  of  the  brown  or  rusaet  cokor  whick 
dlstingaishes  the  down  breeds.    The  choioest  flocks  of  thees  abesp 


tanp.] 


AGRICULTURE 


303 


an  taaod  in  lAiiArlEihira  and  in  the  Lammermnin^  when  conaider- 
aUa  paina  are  now  bestowed  on  their  improvenient  Their  chief 
defects  are  coaneneaa  of  fleece  and  alownees  of  fattening  nntQ  their 
gTow^L  ia  matared.  In  moat  flocka  the  wool,  beaidea  beins  open 
aad  eoaraein  theakaple,  ia  mixed  with  ibnipt or  haira,  which  Setract 
from  ita  Talna.  Bama  with  thia  defect  are  now  carefully  aToided 
by  the  beat  breedera,  who  .prefer  thoea  with  black  fSaces,  a  mealy 
mouth,  a  aUght  toft  of  fine  wool  on  the  forehead,  horna  flat,  not 
rery  lam,  and  growing  well  out  fi!om  the  head,  with  a  thickiet 
fleece  of  long,  wavy,  white  wooL  Greater  attention  la  now  alaobeine 
paid  to  their  improvement  in  ngudi  to  fattening  tendency ;  in  whien 
respect  we  do  not  dearair  of  aeeang  them  brought  nearer  to  a  par 
wiu  other  improYod  oreeda.  Whenerer  this  la  aooompliahed  we 
shall  posseaa  in  the  breeda  now  enumerated,  and  their  croaaea,  the 
means  of  oonTerting  the  produce  of  our  fiertile  plains,  grassy  downs, 
rcmgh  upland  paaturea,  and  heath-clad  mountsina,  into  wool  and 
mutton  of  the  oeat  Quality,  and  with  the  utmoat  econoo^  of  which 
the  drcumatanoea  admit  ' 

In  the  higher  grounds  of  Cumberland,  and  also  in  Weatmoreland, 
Lmcaahire,  and  parts  of  Yorkihire,  two  yarietaea  of  the  heath  breed 
of  sheep  are  founo,  Tiz.,  Herdwicka  and  Lonka— which,  with  a  general 
Ksemblanea  to  the  blackfaced  Highland  breed,  differ  fran  it  in 
haTing  a  doae-aet  fleece  of  fine  aoft  wooL  They  are  sonurtimea  de- 
seribea  by  saying  that  they  have  "  the  fleece  of  a  Cheriot  on  the  car- 
case of  a  Highlander  f*  but  the  Herdwicks  are  ao  small,  and  both 
breeds  are  so  inferior  to  the  blackfaeed  in  aptitude  to  &tten,  that 
tibey  are  losing  ground  in  their  native  diatric^  whore  the  blackfaeea 
era  spreading  rapidly,  being  in  great  repute  for  breeding  erosaea  to 
loDg-Woolled  rami. 

'  We  liaTe  tiiiis  ennmented  the  moflt  important  of  oxa 
pnze  breeds  of  sheep,  bat  our  list  would  be  defective  were 
we  to  omit  those  cross-breeds  which  are  acquiring  increased 
importance  every  day.  With  the  extended  cultivation  of 
turnips  and  other  green  crops  there  has  arisen  an  increased 
demand  for  sheep  to  consume  them.  Flockmasters  in 
upland  districts,  stimulated  by  this  demand,  happily  be- 
thought them  of  putting  rams  of  the  improved  low-country 
breeds  to  their  Cheviot  ewes,  when  it  was  diBcovered  that 
the  lambs  produced  from  this  cross,  if  taken  to  the  low 
country  as  soon  as  weaned,  could  be  fattened  nearly  as 
quickly,  and  brought  to  nearly  as  good  weights,  as  the 
pure  low-country  breeds.  The  comparatively  low  prime 
cost  of  these  croes-bred  lambs  is  a  farther  recommendation 
to  the  grazier,  who  finds  also  that  their  mutton,  partaking 
at  once  of  the  fatness  of  the  one  parent  and  of  the  juiciness, 
hi^  flavour,  and  larger  proportion  of  lean  fledi  of  the 
other,  is  more  generally  acceptable  to  consumers  than  any 
other  kind,  and  can  always  be  sold  at  the  best  price  of  the 
day.  The  wool,  moreover,  of  these  crosses,  being  at  once 
long  and  fine  in  the  staple,  is  peculiarly  adapted  for  the 
manufacture  of  a  daas  of  fabrics  now  much  in  demand,  and 
brings  in  consequence  the  best  price  of  any  British-grown 
wool  The  individual  fleeces,  from  being  dose  set  in  the 
pfle,  weigh  nearly  as  much  as  those  of  the  pure  Leioesters. 
On  all  these  accounts,  therefore,  these  sheep  of  mixed  blood 
have  risen  rapidly  in  public  estimation,  and  are  produced 
in  ever-increasing  numbers.  This  is  accomplished  in  several 
ways.  The  occupiers  of  uplying  grazings  in  some  cases 
keep  part  of  their  ewe  flock  pure,  and  breed  crosses  from 
another  part  They  sell  the  whole  of  their  cross-bred 
lambs,  and  get  as  many  females  from  the  other  portion  as 
keeps  up  the  number  of  their  breeding  flock,  lliis  system 
of  crossing  cannot  be  pursued  on  the  most  elevated  farms, 
as  ewes  bearing  these  heavier  croeaed  lambs  require  better 
fare  than  when  coupled  with  rams  of  their  own  race.  The 
Buiplua  ewe  lambs  from  such  high-lying  grazings  are  an 
available  source  of  supply  to  those  of  a  lower  range,  and 
are  eagerly  sought  after  for  this  purpose.  Others,  however, 
take  a  bolder  course.  Selecting  a  few  of  the  choicest  pure 
Cheviot  ewes  which  they  can  fiud,  and  putting  these  to  a 
first-rate  Leicester  ram,  they  thus  obtain  a  supply  of  cams 
of  the  first  qross,  and  putting  these  to  ewes,  also  of  the  first 
cross,  manage  in  this  way  to  have  their  entire  flock  half- 
^td,  and  to  ^  on  continuously  with  their  own  stock 


without  advancing  beyond  a  first  cross.  They,  however, 
never  keep  rams  from  such  crossed  parentage,  but  always 
select  them  from  the  issue  of  parents  each  genuine  of  their 
respective  races.  We  know  several  lai^ge  farms  on  which 
flodoB  of  crosses  betwixt  the  Cheviot  ewe  and  Leicester  ram 
have  been  maintained  in  this  way  for  many  years  with 
entire  success ;  and  one  at  least  in  which  a  similar  cross 
with  Southdown  ewes  has  equally  prospered.  Many,  how- 
ever, prefer  buying  in  females  of  this  first  cross,  and 
coupling  them  again  with  pure  Leicester  rams.  In  one  or 
other  of  these  ways  cross-bred  flocks  are  increasing  on 
every  side.  So  much  has  the  system  spread  in  Berwick- 
shire, that  whereas,  in  our  memoiy,  pure  Leioesters  were 
the  prevailing  breed  of  the  county,  they  are  now  confined 
to  a  few  ram-breeding  flocks.  The  cross-breed  in  best 
estimation  in  England  is  that  betwixt  the  Cotswold  and 
Southdown,  whi<^  is  in  such  high  repute  that  it  is  virtually 
established  as  a  separate  breed  under  the  name  of  Oxford 
Downs.  In  Scotland  the  cross  betwixt  the  Leicester  ram  and 
Cheviot  ewe  is  that  which  seems  best  adapted  to  the  climate 
and  other  conditions  of  the  country,  and  is  that  accordingly 
which  is  most  resorted  to  on  farms  a  portion  of  which  is  in 
tillage.  On  higher  grounds  a  cross  betwixt  the  Cheviot  ram 
and  blackfaced  ewe  is  in  good  estimation,  and  has  been 
extending  considerably  in  recent  years.  This  cross-breed 
seems  to  equal  the  pure  blackfaced  in  hardiness,  and  is  of 
considerably  greater  value  both  in  fleece  and  carcase. 
This  cross-breed  is  known  by  the  name  of  ffalflanga.  As 
in  the  case  of  the  Leicester^Cheviot  ewes,  flocks  are  main- 
tained by  using  rams  of  the  cross-breed. 

Section  2. — MafioffeniaU  of  Lowland  Sheep, 

As  the  management  of  sheep  is  influenced  mainly  by  tha 
nature  of  the  lands  upon  which  they  are  kept,  we  shall 
first  describe  the  practice  of  Lowland  fiockmasters,  and 
afterwards  that  pursued  on  Highland  sheep-walks. 

On  arable  farms,  where  turnips  are  grown  and  a  breeding 
stock  of  sheep  regularly  kept,  it  is  usual  to  wean  the  lambs 
about  the  middle  of  July.  When  this  has  been  done,  the 
aged  and  faulty  ewes  are  drafted  out^  and  put  upon  good 
aftermath  or  otber  succulent  food,  iJiat  they  may  be  got 
ready  for  market  as  soon  as  possible.  In  many  districts  it 
is  the  practice  to  take  but  three  crops  of  lambs  from  each 
ewe.  A  third  part  of  the  breeding  flock — viz.,  the  four- 
yeaiMdd  ewes — ^is  thus  drafted  off  every  autumn,  and  their 
places  supplied  by  the  introduction  of  a  corresponding 
number  of  the  best  of  the  ewe-lambs  of  the  preceding  year's 
crop.  These  cast  or  draft  ewes  are  then  sold  to  the  occu- 
piers of  richer  soils  in  populous  districts,  who  keep  them 
for  another  season  to  feed  fat  lambs.  Such  parties  buy  in 
a  fresh  stock  of  ewes  every  autumn,  and,  as  they  phrase  it, 
"  feed  lamb  and  dam.**  In  other  cases  the  ewes  are  kept 
as  long  as  their  teeth  continue  sound,  and  after  that  they 
are  fattened  and  sold  to  the  butcher  directiy  from  the  farm 
on  which  they  have  been  reared.  When  the  ewes  that  are 
retained  for  breeding  stock  have  been  thus  overhauled,  they 
are  put  to  the  worst  pasture  on  the  farm,  and  run  rather 
thickly  upon  it  Attention  is  necessaiy,  for  some  dajrs 
after  weaning,  to  see  that  none  of  them  suffer  from  gorging 
of  the  udder.  When  it  appears  very  turgid  in  any  of  them, 
they  are  caught  and  partially  milked  by  hand ;  but  usually 
the  change  to  poorer  pasturage,  aided  by  their  restlessness 
and  bleating  for  want  of  their  lambs,  at  once  arrests  the 
flow  of  milk.  The  time  of  admitting  the  ram  is  regidated 
by  the  purpose  for  which  the  flock  is  kept,  and  by  m  date 
at  whidi  fresh  green  food  can  be  reckoned  upon  in  spring. 
When  the  produce  ^  to  bo  disposed  of  as  fat  lambs,  it  ia 
of  course  an  object  to  have  them  early ;  but  for  a  holding 
st<)ck,  to  be  reared  and  fattened  at  fourteen  to  sixteen 
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months  old,  from  20th  September  to  20th  October,  aoooxd* 
ing  to  the  climate  of  the  paxtLonlar  locality,  ie  a  uioal  time 
for  admitting  rama  to  ewes.  A  few  weeka  before  thia 
takoa  place  the  ewes  are  removed  from  bare  pasture,  and 
put  on  the  freshest  that  the  farm  affords,  or,  better  still,  on 
rape;  failing  which  one  good  feed  of  white  turnips  per 
diem  is  carted  and  spread  on  their  pastures^  or  the  ewes 
are  folded  for  part  of  the  day  on  growing  turnips.  The 
rams  are  turned  in  amongst  them  just  when  thU  better 
fare  has  begun  to  tell  in  their  improving  appearance,  as  it 
iB  found  ti^t  in  such  drcumstancea  Uiey  come  in  heat 
more  rapidly,  and  with  a  greatly  incressed  likelihood  of 
conceiving  twins.  On  level  ground,  and  with  moderate- 
sised  enclosures,  one  ram  suffices  for  sixty  ewes ;  but  it  is 
bad  economy  to  overtask  the  rams,  and  one  to  forfy  ewes 
is  better  practice.  Bometimea  a  laige  lot  of  ewes  are  kept 
in  one  flock,  and  several  rams,  at  the  above  proportion, 
turned  among  them  promiscuously.  It  is  better,  however, 
when  they  can  be  placed  in  separate  lots.  The  breasts  of 
the  rams  are  rubbed  with  ruddle,  thai  the  shepherd  may 
know  what  they  are  about  Those  who  themselves  breed 
rams,  or  othos  who  hire  in  what  they  use  at  high  prices, 
have  reoounw  to  a  different  plan  for  the  purpose  of  getting 
more  serrioe  from  each  male,  and  of  knowing  exactly  when 
each  ewe  may  be  expected  to  lamb ;  and  also  of  putting 
each  ewe  to  the  ram  most  suitable  to  her  in  p(nnt  of  sixe, 
figure,  and  quality  of  flesh  and  fleece.  The  rams  in  this 
case  are  kept  in  pens  in  a  small  endosnra  "What  is  techni- 
cally called  a  teater  is  turned  among  the  general  flock  of 
ewes,  which,  on  being  seen  to  be  in  heat,  are  brought  np 
and  put  to  the  ram  that  is  selected  for  theuL  They  are 
then  numbered,  and  a  note  kept  of  the  datey  or  othnwise 
a  common  mark,  varied  for  eaich  successive  week,  is  put  on 
all  as  they  come  up.  The  more  usual  practice  is  to  mark 
the  breast  of  the  ram  with  ruddle,  as  already  described,  for 
the  first  seventeen  days  that  they  are  among  the  ewes — 
that  being  the  time  of  the  periodic  recurrence  of  the  heat 
— and  then  to  use  soot,  instead.  When  lambing-time 
draws  near,  the  redeumped  ewes,  or  those  that  conceived 
from  the  first  copulation,  are  brought  into  the  fold,  and 
the  remainder  after  the  lapse  of  the  proper  interval  If 
all  goes  on  well,  six  weeks  is  long  enough  for  the  rams  to 
remain  with  the  flock.  The  ewes  are  then  put  to  more 
moderate  fare,  taking  ^eare,  however,  not  to  pinch  them, 
but  to  preserve  the  due  medium  betwixt  fatness  and 
poverty.  Under  the  first-mentioned  extreme  there  is 
great  risk  of  losing  both  ewe  and  lamb  at  the  time  of 
parturition ;  and  imder  the  second,  of  the  ewe  shedding 
her  wool,  and  being  unable  to  nourish  her  lamb  properly 
either  before  its  birth  or  after.  When  there  is  a  eojuadsr- 
able  breadth  of  grass-land,  the  ^  or  in-lamb  ewes  are  run 
thinly  upon  it  so  long  as  the  weather  oontihues  moderate. 
As  Ihe  pasturage  fa^  or  winter  weather  sets  in,  they 
receive  a  daily  feed  of  turnips  or  hay,  or  part  of  botL  In 
districts  where  the  fouroouise  rotation  is  pursued,  and 
wheat  sown  after  seeds,  there  is  a  necessity  for  keeping  the 
ewes  wholly  on  turnips  and  chopped  hay  or  straw.  In 
this  case  they  are  made  to  fdlow  the  fattening  sheep,  and 
to  eat  up  their  scraps,  an  arrangemertt  whidh  is  suitable 
for  both  lots.  A  recently-intn^qced  ptaetioe  is  better 
still — ^namely,  to  feed  the  ewes  at  this  season  ona mixture 
of  one  part  by  measure  of  pulped  turnips  or  mangel-wunel 
to  two  of  chopped  straw,  which  is  served  xrat  to  them  in 
troughs  set  down  in  their  postures.  From  the  large 
quantity  of  straw  which  ewes  te  Ihus  induced  t6  eat»  they 
ean  be  allowed  to  take  their  fill  of  this  mixture,  and  be 
kept  in  a  satisfied  and  thriving  state  with  a  very  moderate 
aQowfenoe  of  roots.  As  their  time  to  lamb  draws  near,  the 
mess  should  be  made  more  nourishing  by  adding  to  it 
ipronnd  rape-oake,  bean-meal,  and  bran,  at  the  zato  of 


from  ^th  to  }d  of  a  pound  of  each  of  these  artadee  to  each 
ewe  daily. 

The  period  of  gestation  in  the  ewe  ia  twenty-one  weeks. 
No  lambs  that  are  bom  more  than  twelve  days  ahoit  d 
this  period  surviva  Before  any  lambs  are  expected  to 
arrive  a  comfortable  fold  is  provided,  into  which  either  the 
enti^  flock  of  ewes,  or  those  that  by  their  maikingi  are 
known  to  lamb  first,  are  brought  every  night  This  fold, 
which  may  either  be  a  permanent  erection  or  fitted  up 
annually  for  the  occasion,  is  provided  all  round  with 
separate  pens  or  cribs  of  sise  enough  to  acoommodatw  a 
single  ewe  with  her  lamb  or  pair.  The  pasture  or  turnip 
fold  to  which  the  flock  is  turned  by  day  is  also  furnished 
with  several  temporaiy  but  well-sheltmd  cribs^  for  ths 
reception  of  such  ewes  as  lamb  during  the  day.  It  is  of 
especial  oonsequence  that  ewes  producing  twins  be  at  once 
consigned  to  a  separate  apartment^  as,  if  left  in  the  crowd, 
they  frequentiy  lose  sight  of  one  lamb,  and  may  refuse  to 
own  it  when  restored  to  them,  even  after  a  very  short 
separation.  Bome  ewes  will  make  a  favourite  of  one  lamb, 
and  wholly  repudiate  the  other,  even  when  due  care  has 
been  taken  to  keep  them  together  from  the  first  In  tiiis 
case  the  favourite  must  either  be  separated  from  her  or  be 
muszled  with  a  piece  of  network,  to  prevent  it  from  getting 
more  than  its  share  of  the  milk  in  the  shepherd's  absenca 
Indeed  the  maternal  affection  seems  much  dependent  on 
the  flow  of  milk,  as  ewes  with  a  well-fiUed  udder  seldovn 
trouble  the  dhepherd  by  such  capricious  partialitiea.  As 
soon  as  the  lambs  have  got  fairly  afoot^  their  dams  sre 
turned  with  them  into  the  most  forward  piece  of  seeds,  or 
to  rape,  rye,  winter-oats,  or  water-meadow,  the  great  poiat 
being  to  have  abundance  of  succulent  green  food  for  the 
ewes  afe  soon  as  they  lamb.  Without  this  they  cannot  yield 
milk  abundantly,  and  without  plenty  of  milk  it  is  im- 
possible to  have  good  hunba.  It  is  sometimes  naceasaiy  to 
aid  a  lamb  that  hiu  a  poor  nurse  with  cow's  milk.  This  ii 
at  best  a  poor  alternative ;  but  if  it  must  be  resorted  to, 
it  is  only  the  milk  of  a  fanow  cow,  or  at  least  of  one  that 
haa  been  calved  six  months,  that  is  at  all  fit  for  this  pm^ 
pose.  Togivethemilkof  arecentiy-calvedoowtoayMuig 
lamb  ia  ujnially  equivalent  to  knocking  it  on  the  head. 
Ewe  milk  is  poor  in  butter,  but  very  rich  in  curd,  which 
is  known  to  be  also  in  a  measure  the  character  of  thst 
of  cows  that  have  been  long  calved  and  are  not  again 
pregnant  We  have  found  tbe  Aberdeen  yellow  buQock 
turnip  the  best  for  pregnant  and  nursing  ewea  ICsngel- 
wunel  is  much  approved  of  by  the  flockmasteis  of  tiie 
southern  counties  for  the  same  purpose.  It.ia  ol  impor- 
tanoe  at  this  season  to  remove  at  once  from  the  fold  and 
pens  an  dead  lambs,  and  filth  of  eveiy  kind,  the  presence 
of  putrefying  matter  being  most  hurtful  to  the  fiocfc. 
Should  a  ease  of  puerperal  fever  occur,  the  ahepherd  must 
scrupulously  avoid  toudbing  the  ewe  so  affected ;  or  if  he 
has  done  so^  some  one  should  take  his  aoooucheur  dntiss 
for  a  few  days,  as  this  deadly  malady  is  highly  contsgiooi, 
and  IB  often  unconsciously  communicated  to  numbeis  of 
the  flock  by  the  ^esphetd^B  handa.^  Unnecessary  inte^ 
lerenoe  w|th  ewea  during  parturition  is  much  to  be  deprs- 
eated.  When  the  presentation  is  all  rights  it  is  best  to 
leave  them  as  mudi  as  possible  to  their  natural  efforta 
When  a  false  presentation  doea  occur,  the  sh^erd  must 
endeavour  to  rectify  it  by  gentiy  introdudniChia  hand  after 
first  lubricating  it  with  fresh  Isrd  or  olive-oiL  ^  The  less 
dpgging  or  disturbanoe  of  any  kind  that  ewes  recem  during 
pregnancy  the  less  risk  is  there  ol  unnatural  preeantatiooa 
As  soon  as  lambs  are  bron^t  forth  the  shepherd  must 
give  them  snoL  When  Ihey  have  ones  go*  abeOyfoI,  and 
are  protected  from  wet  or  exoessive  odd  for  two.or  tiues 
days,  tiiere  Is  no  fisar  ol  their  taking  harm  from  osdinaiy 
weather,  piofided  odI^  that  the  eww  have  plenly  of  suit- 
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aUa  food.  Lambs  are  caatrated,  dooked,  and  ear-marked, 
with  least  zisk  when  about  ten  days  old.  Ewes  with  lambs 
must  hare  good  and  clean  pasturage  thronghont  the  sum- 
mer. For  this  purpose  they  must  either  be  run  thinly 
smong  cattle  or  haye  two  or  more  enclosures,  one  of  which 
may  dways  be  getting  dean  and  fresh  for  their  reception 
as  the  other  gets  bar?  and  soiled.  We  haye  not  found  any 
advantage  in  allowing  lambs  yeaned  in  March  to  run  with 
their  dams  beyond  20th  July.  A  dover  eddish  or  other 
perfectly  clean  pasture  is  the  most  suitable  for  newly- 
weaned  lambs.  Such  as  abound  in  tath,  as  it  is  called  in 
Scotland — that  is,  rank  herbage  growing  above  the  drop- 
pingB  of  aheep  or  other  animals — are  peculiarly  noxious  to 
them.  Folding  upon  rape  or  vetches  suits  them  admirably, 
•o  that  fresh  supplies  are  given  regularly  as  required. 
Sheep,  when  folded  on  green  rye  or  vetches,  require  a  good 
deal  of  water,  and  will  not  thrive  unless  this  is  supplied  to 
them. 

Ail  sheep  are  liable  to  be  infested  with  certain  vermin, 
especially  "fags"  or  "kaids"  (Mdophagui  ovtniw)  and 
lice.  To  rid  them  of  these  parasites  various  means  are 
resorted  ta  Some  farmers  use  mercurial  ointment, 
which  is  applied  by  parting  the  wool,  and  then  with  the 
finger  rubbing  the  ointment  on  the  skin,  in  three  or  four 
longitudinal  seams  on  each  side,  and  a  few  shorter  ones  on 
the  neck,  belly,  legs,  kc  Those  who  use  this  salve  dress 
their  lambs  with  it  immediately  after  shearing  their  ewes, 
and  again  just  before  putting  them  on  turnips.  More 
frequently  tiie  sheep  are  inrnxereed,  all  but  their  heads,  in 
a  bath  in  which  arsenic  and  other  ingredients  are  dissolved. 
On  being  lifted  out  of  the  bp.th,  the  animal  is  laid  on  spars, 
over  a  shallow  vessel  so  placed  that  the  superfluous  liquor, 
as  it  is  wrung  out  of  the  fleece,  flows  back  into  the  bath. 
If  this  is  done  when  the  ewes  are  newly  shorn,  the  liquor 
goes  farther  than  when  the  process  is  deferred  until  the 
Iambs  are  larger  and  their  wool  longer.  It  is  a  good  practice 
to  aouae  the  newly-shorn  ewes,  and  indeed  the  whole  flock 
at  the  same  time,  in  a  similar  bath,  ao  as  to  rid  them  all 
of  vennin.^ 

As  turnips  constitute  the  staple  winter  fare  of  sheep,  it 
is  necessaiy  to  have  a  portion  of  these  sown  in  time  to  be 
fit  for  use  in  September.  Toung  sheep  always  show  a 
reluctance  to  take  to  tlus  very  succulent  food,  and  should 
therefore  be  put  upon  it  so  early  id  autumn  that  they  may 
get  thorough!/  reconciled  to  it  while  the  weather  is  yet 
temperate.  Rape  or  cabbage  suits  admirably  as  tran- 
sitionaiy  food  from  grass  to  turnips.  When  this  trans- 
ference from  summer  to  winter  fare  is  well  managed,  they 
usually  make  rapid  progress  during  October  and  November. 
Some  farmen  recommend  giving  the  hoggeU,  as  they  are 
now  called,  a  dafly  run  off  frooi  the  turnip-fold  to  a  neigh- 
bouring pasture  for  the  flrst  few  weeks  after  their  bemg 
put  to  tins  diet.  We  have  found  it  decidedly  better  to 
keep  them  steadily  in  the  turnip-fold  from  the  very  flrst 
When  they  are  once  taught  to  look  for  this  daOy  enlarge- 
ment, they  become  impatient  for  it,  and  do  n6t  settle  quietiy 
to  their  food.  If  possible,  not  more  than  200  should  be 
kept  in  one  lot  The  youngest  and  weakest  sheep  riiould 
alao  have  a  separate  berth  and  more  generous  treatment 
Tamips  being  a  more  watery  food  than  sheei^  naturally 
feed  upon,  there  is  great  advantage  in  giving  them  from 
the  first,  along  with  turnips,  a  liberal  allowance  of  clover 
hay  cut  into  half-inch  chi^.  When  given  in  this  form,  in 
■mtable  troughs  sad  in  regular  feeds,  they  will  eat  up  the 
whole  without  waste,  and  be  greaUy  the  better  for  it     To 

^  11i9  mercvrifll  and  araatdcsl  mItm  and  vaahet  oommonly  in  nae 
■nUHered  often  to  bara  a  hnrtfal  effect  on  the  health  of  ths  flookt 
to  which  they  are  applied,  and  hare  lometimea  caoaed  Tarj  aeitoas 
lonea.  Haring  ued  Maodongall's  dip  (a  prepantion  of  carbQlio  scid) 
to  Bany  yean,  w  oan  teetify  to  ita  eiBoaoy  and  safety. 


economise  the  hay,  equal  parts  of  good  oat  straw  may  be 
cut  up»with  it^  and  will  be  readily  eaten  by  the  flock.  A 
liberal  supply  of  this  dry  food  corrects  the  usurious  effects 
which  are  so  often  produced  by  feeding  sheep  on  turnips 
alone,  and  at  the  same  time  lessens  the  consumption  of  the 
green  food.  We  believe  also  that  there  is  true  economy  in 
early  beginning  to  give  them  a  small  daily  allowance,  say 
\  lb  ea(£,  of  cake  or  com.  This  is  more  especially  deair^ 
able  when  aheep  an  folded  on  poor  soil  The  eztianeoas 
food  both  supplies  the  lack  of  nutrition  in  the  turnips  and 
fertilises  the  soil  for  bearing  succeeding  crops.  An  im- 
mense improvement  has  been  effected  in  the  winter  feeding 
of  sheep  hj  the  introduction  of  machines  for  slicing  turnips. 
Some  careful  farmen  slice  the  whole  of  the  turnips  used 
1^  their  fattening  aheep,  of  whatever  ege ;  but  usually  the 
practice  ia  restricted  to  hoggets,  and  only  resorted  to  for 
them  when  their  milk-teeth  begin  to  fail  In  the  latter 
case  the  economy  of  the  practice  does  not  admit  of  debate. 
When  Mr  Fusey  states  the  differenoa  in  value  between 
hoggets  that  have  had  their  turnips  sliced  and  others  that 
have  not,  at  8s.  per  head  in  favour  of  the  former  from  this 
cause  alone,  we  do  not  tliink  that  he  overestimates  the 
benefit  Those  who  slice  turnips  for  older  sheep,  and  for 
hoggets  also  as  soon  as  ever  they  have  taken  to  them,  are, 
we  suspect,  acting  upon  «  sound  prindple,  and  tiieir  «]& 
ample  is  therefore  likdy  to  be  generally  followed.  Thero 
is  no  doubt  of  this  at  least,  that  hoggets  frequentiy  lose 
part  of  the  flesh  which  they  had  already  gained  fxtan.  the 
slicing  of  the  turnips  bmng  unduly  delayed.  "Bj  1st 
December  their  first  teeth,  although  not  actually  gone^ 
have  become  so  ineffident  that  they  require  longer  time 
and  greater  exertion  to  feed  their  fi)l  than  before;  and 
this,  concurring  with  shorter  days  and  colder  weather, 
operates  much  to  their  prejudice.  When  the  slicing  is 
begun,  it  is  well  to  leave  a  portion  of  growing  turnips  in 
eadi  day's  fold,  as  there  are  always  some  timid  sheep  in  a 
lot  that  never  come  freely  to  the  troughs ;  and  they  serve, 
moreover,  to  occupy  the  lot  during  mooiilight  nights,  and 
at  other  timea  when  the  troughs  cannot  be  instant^  re* 
plenished.  As  the  sheep  have  access  to  both  sides  of  tha 
troughs,  eadi  will  accommodate  neariy  as  many  as  il  it 
feet  in  length.  There  should  therefore  be  provided  at  least 
as  many  foot-lengths  of  trough  as  there  are  sheep  in.  the 
fold.  The  troughs  should  be  perpendicular  at  their  outer 
edges,  as  the  sheep  are  less  apt  to  scatter  the  sliced  turnips 
en  the  ground  with  this  form  than  when  they  dope  out- 
wards. It  is  expedient  to  have  a  separate  set  of  similar 
troughs  for  the  cake  or  grain  and  chopped  fodder,  which  . 
it  IB  best  to  use  mixed  t^ether. 

As  the  season  when  frost  and  snow  may  be  expected 
approaches  it  is  necessary  to  provide  in  time  for  the  flock 
having  dean  unfrozen  turnips  to  eat  in  the  hardest  weather. 
To  secure  this,  care  must  be  taken  to  have  always  several 
weeks'  supply  put  together  in  heaps  and  covered  with  earth 
to  a  suffident  thickness  to  exdude  frost  The  covering 
with  earth  is  the  ozdy  extre  cost  incurred  from  using  this 
precaution,  for  if  slidng  the  roots  is  practised  at  all,  it 
necessarily  implies  that  tiie  roots  must  be  pulled,  trimmed, 
and  thrown  together,  and  this  again  should  be  done  in 
such  a  way  as  to  insure  that  the  dung  and  urine  of  the 
sheep  shfiil  be  equally  distributed  over  the  whole  fldd.^ 
This  is  secured  by  throwing  together  the  produce  of  18  or' 
20  driUs  into  small  heaps,  of  about  a  ton  each,  in  a  straight 
row  and  at  equal  distances  apart  For  a  time  it  will  suffice 
to  cover  these  heaps  with  a  few  of  the  turnip  leaves  and  a 
spadeful  of  earth  here  and  there  to  prevent  tiie  leaves  from 
being  blown  oC  This  arrangement  neoeadtates  the 
regular  moving  of  the  trooghs  over  the  whole  ground. 
As  the  heape  are  stript  of  their  covering  special  care  must 
be  taken  to  scatter  the  tope  well  about,  otherwise  tberr 
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will'  be  corresponding  rank  spote  in  the  grain  crop  Uiat 
foIlowB.- 

On  light  dry  soi^s  it  is  usually  most  profitable  to  con- 
sume the  whole  turnip  crop  where  it  grows  by  sheep,  and 
to  conyert  the  straw  of  the  farm  into  dung  by  store  cattle 
kept  in  suitable  yards,  to  which  a  daily  allowance  of 
rape  or  cotton  cake  is  given,  with  wholesome  water  con- 
stantly at  their  command.  But  it  may  at  times  oe  more 
profitable  to  use  young  sheep  instead  of  cattle  for  this 
purpose,  and  it  is  quite  practicable  to  do  so.  In  the  winter 
of  1865-66,  in  consequence  of  the  preyalence  of  rinder- 
pest, we  had  recourse  to  this  expedient  with  entire  success. 
A  lot  of  200  hoggets  was  put  into  two  contiguous  yards, 
of  a  size  which  ordinarily  haid  accommodated  15  cattle  each; 
the  hoggets  were  fed  on  hay  cut  into  chaff,  which  was 
served  to  them  in  troughs  so  placed  as  to  be  protected  from 
rain.  Along  with  this  chaff  they  received  2  lb  each  daQy 
of  mixed  cakes  and  grain,  and  a  constant  supply  of  water. 
A  covered  passage  by  wldch  the  yards  communicated  was 
coated  with  quicklime,  which  was  stirred  up  daily  and 
added  to  twice  arweek.  Care  was  taken  to  drive  the  whole 
lot  of  sheep  over  this  limed  passage  once  eveiy  day,  with 
liberty  to  them  to  pass  and  repass  as  much  as  they  liked 
at  all  times.  The  yards  were  kept  dean  by  being  thinly 
covered  over  with  fresh  straw  eveiy  day.  By  this  means, 
and  by  an  occasional  paring  of  the  hoofs  when  seen  to  be 
necessary,  their  feet  were  kept  perfectly  sound.  In  other 
Aspects  tiiey  throve  wdl,  and  the  death-rate  was  unusually 


To  dear  the  ground  in  time  for  the  succeeding  grain  crop 
a  portion  of  the  turnip  crop  is  usually  stored  on  some  piece 
of  grass  or  fallow,  where  the  flodc  is  folded  until  the  pas- 
tures are  ready  to  receive  them.  As  the  date  of  this  varies 
exceedingly,  it  is  well  to  lay  in  cnmips  for  a  late  season, 
and  rather  to  have  some  to  spare  than  to  be  obliged  to  stock 
the  pastures  prematurely.  If  com  or  cake  has  been  given 
in  ti^e  turnip  fidd,  it  must  be  continued  in  the  pasture. 
Hoggets  that  have  been  well  managed  will  be  ready  for 
market  as  soon  as  they  can  be  shorn,  and  may  not  require 
grass  at  all.  They  usnaby,  however,  grow  very  rapidly  on 
tiie  first  flush  of  dovers  and  sown  grasses,  especially  when 
aided  by  cake  or  com.  When  the  soil  is  of  poor  quality, 
it  is  expedient  to  continue  the  use  of  such  extra  food  during 
summer.  The  best  sheep  are  generally  sent  to  market  firsts 
and  the  others  as  they  attain  to  a  proper  degree  of  fatness. 
Store  sheep  or  cattie  axe  then  purchased  to  occupy  their 
plaoes  untU  the  next  crop  of  lambs  is  weaned. 

Lowland  flocks  axe  for  the  most  part  diora  in  May, 
although  many  fat  sheep  are  sent  to  market  out  of  their 
wool  at  a  much  earlier  dat&  Indeed  railway  transit  has 
made  it  practicable  to  forward  newly-shom  sheep  to  market 
so  quickly  that  there  is  now  little  risk  of  their  suffering 
from  exposure  to  bad  weather,  and  accordingly  few  fat 
sheep  axe  now  sent  to  market  rough  after  the  1st  of  ApiiL 
But  in  the  case  of  nursing  ewes  and  store  sheep  of  all 
kinds  it  is  highly  inexpedient  to  deprive  them  of  their 
fleeces  until  summer  weather  has  fairly  set  in.  Accordingly, 
the  latter  half  of  May  and  the  first  half  of  June  are,  in 
average  seasons,  the  best  shearing  time,  beginning  with  the 
hoggets  and  ending  with  the  ewea 

This  practice  of  shearing  a  portion  of  the  flodc  so  early 
as  April  renders  it  neoessaiy  to  make  a  change  on  that  mode 
of  sheep-washing  so  well  described  by  the  author  of  the 
Seasons,  Artifioal  wadiing-pools  axe  accordingly  now  pro- 
vided by  <1iiTnmmg  up  somc  smsll  stream  of  dean  water. 
The  bottom  is  paved  and  three  sides  faced  with  bricks 
set  in  cement^  with  a  sluice  to  let  off  the  foul  water 
when  necessary.  The  most  accessible  side  of  the  pool  is 
formed  of  strong  planks,  securdy  jointed,  bdiind  which 
the  men  engaged  in  wadiing  the  sheep  stand  dry,  and  ao- 


complish  their  work  much  in  the  way  that  a  washer- 
woman does  hers  at  her  tub.  A  doping  passage  at  the 
upper  end  of  the  pool  allows  the  sheep  to  walk  out,  ooe 
by  one,  as  they  are  washed.  One  such  pool  is  often  made 
to  accommodate  several  neighbouring  farmsL 

Stdtion  3. — Managefnmi  of  Mountain  Sheep. 

We  have  already  taken  notice  of  the  extent  to  whidi 
Cheviot  sheep  have  of  late  years  been  introduced  in  the 
Highlands  of  Scotland.  Many  of  the  immense  grasings 
there  are  rented  by  farmers  resident  in  the  south  of  Scot- 
land, who  only  visit  their  Highland  farms  from  tioie  to 
time,  and  intrust  the  management  of  their  flocka  and 
shephetds,  which  rival  in  numbers  those  of  the  ancient 
patriarchs,  to, an  overseer/  whose  duty  It  is  to  be  constantlj 
on  the  grounds,  to  attend  in  all  respects  to  the  interests  d 
his  emj^oyer,  see  his  orders  carried  into  effect^  and  give 
him  stated  ixiformation  of  how  it  fares  with  his  chaige. 

The  following  pertinent  remarks  we  quote  from  Su 
extensive  and  experienced  Highland  sheep-farmer  >— 

"The  mAnaffement  of  flocks  in  the  Higbkndi  is  much  the  hum 
•e  on  high  and  ezpoeed  farms  in  the  higher  districte  of  Bozboiri!- 
ahire,  Dumfrieaehire,  and  SelUrkahira,  aa  re«uda  the  ewe  hiiaus ; 
the  ewe  lamba  either  not  being  weaned,  or  mat  only  for  oi^t  or 
tan  dftya,  ao  thftt  they  may  contanne  to  follow  their  motheriL  The 
wether  liunbe  are  aent  to  me  wether  ground  ahont  the  begimiing  of 
An^ioflt,  and  herded  on  the  part  of  it  oonaidered  moat  adapted  liar 
their  keep  till  about  the  miadle  of  Oetober,  when  they  an  aent  ts 
tnmipa  moetl^  in  Bosa-ahire^  where  thej  remain  till  ^e  middle  of 
ICaron  or  beainning  of  ApriL  This  is  one  of  the  heavieat  items  of 
expense  in  Highland  farmings  amounting  to  ftilly  4a.  per  head ; 
and  thus,  upon  a  farm  equallj  atocked  wim  ewea  and  wetiieri»  adds 
jnst  about  one-third  to  the  rentd  of  the  farm.  On  the  relan  of 
the  wether  hogs  th^  are  put  to  partiedar  parte  of  the  wetfatt 
nound,  at  laige  amongst  me  other  ages  of  wether  stock,  when 
they  remain  until  drawn  out  when  tuee  years  dd  at  the  naoal 
aeason  to  aeM  to  market ;  with  this  exception,  that  the  year  follow- 
ing (when  ther  are  dinmonta),  the  smallest  of  them,  those  that  aie 
not  oonaidered  capable  of  wintering  at  home,  eay  to  the  ezlsat  of 
two  or  three  to  the  eooie,  are  again  drawn  out  and  aent  with  the 
hogs  to  tunipa. 

^Mr  Sellar,  in  hia  Beport  of  the  Oounty  of  Sutheiland,  gives 
a  very  minute  and  detaQeid  account  of  the  mode  of  management  as 
praotiaed  on  hia  fanna.  This,  howerer,  doee  not  apply  to  extansiTi 
West  Highland  farms,  which  hare  no  arable  ianna  attached,  no 
flelda  to  bring  in  the  diaeaaed  ocfaUing-off  part  of  the  atoek  to^  nor 
la  it  ever  practicable  to  ehiffc  any  part  o'  the  etoek  to  diffennt  parti 
of  the  turn  from  that  on  which  t&sy  have  bean  reared.'* 

Sheep  Farming  on  the  hiUe  dramed  by  the  S^teeA. 
Until  quite  a  recent  date  the  grassy  hills  enclosing  the 
upper  valley  of  the  Tweed  and  its  numerous  triba^ries 
were  stocked  almost  entirdy  with  Cheviot  sheep^  and  the 
highest  and  most  heathezy  portions  of  the  Lammennuir 
hiUs  with  the  Uackfaced  breed.  Since  about  the  year 
1850,  under  the  stimulus  of  a  growing  demand  and  n^idly 
advancing  price  for  cross-brod  lambs,  a  great  diange  d 
practice  has  been  going  steadily  on.  Formerly,  on  such 
hill-conntcy  forms,  cultivation  ol  the  soil  was  restricted  to 
a  very  small  scale  indeed,  bat  latteriy  it  has  bem  extending 
up  the  vall^^and  hill-cideB  at  a  rapid  rate.  Large  aress 
of  rough  naturd  pasture  are  yearly  being  converted  into 
fields,  which  aiewdl  enclosed  by  substantial  stone'walls,  sad 
by  draining^  liming^  and  the  Kberd  application  of  portaUs 
manures,  are  made  to  produce  luxuriant  crops  of  turnips, 
oats,  and  the  cultivated  dovers  and  grasses.  As  this  pro- 
cess of  reclamation  goes  on,  haff-lred  sAe9»  (Leioeste^ 
Cheviots)  are  substituted  for  pure  Cheviots,  the  Iambs  of 
this  cross  breed  being  at  weaning^ime  worth  fitom  10s.  ts 
15s.  mors  per  head  than  Cheviote,  their  fleeces  heavier  hj 
2  lb  eadi  as  well  as  more  valuaUe  per  ft^  and  the  drdt 
ewea  also  mors  valnaUe  in  about  the  same  proportion  as 
the  lambs.  These  half 4xred  sheep  must  be  kept  almost 
exdudvdy  on  the  reclaimed  lands,  which,  however,  will  keep 
about  double  the  number  of  this  man  valuable  breed  d 
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aheep  ihaa  ti^y  did  of  tbe  Icis  TBlnaUe  wlien  in  their 
ofttonl  imncUimed  state.  When  ihelowrxt-lying  and  Und- 
Hot  Bofls  of  each  farms  ha^e  thus  been  improved  and 
deyoted  to  the  keeping  of  half-bred  sheep,  the  hi^er  and 
poorer  ports  are  often  nnfit  for  keeping  CSieTiot  sheep^  and 
are  stocked  with  the  hardier  blackfa<»d  breed.  CheViots 
ere  in  oonseqnenoe  rather  at  a  disooonl  at  present  as  oom- 
pared  with  a  period  still  recent 

The  general  management  of  these  hiU-conntiy  half-bred 
flocki  does  not  differ  materially  from  those  of  the  plains. 
They  require  generous  feeding,  and  being  prolific  and  good 
Danes,  they  pay  well  for  it  The  oats  grown  on  sneh 
fanns  are  disposed  Of  most  profitably  when  consumed  by 
the  flock.  • 

We  begin  oor  description  of  the  management  of  strictly 
hQl  flocks  with  antomn,  and  assume  that  the  yearly  cast  dF 
lambs  and  aged  ewes  has  been  disposed  of,  and  only  as 
many  of  the  ewe  lambs  retained  as  axe  required  to  keep  up 
the  breedizig  stock.  A  former  practice  was  to  keep  these 
ewe  lambs  or  hoggeto  by  ihemselyes  on  the  best  portions 
of  the  respectiye  walks,  or  rakes  as  they  are  called  on  the 
BoidezsL  Now,  however,  they  are  kept  apart  from  their 
dams  only  as  long  (eight  or  ten  days)  as  suffices  to  let  the 
niOk  diy  up ;  whereupon  they  are  returned  to  the  flock  or 
kind  to  which  they  belong,  and  at  once  assodato  again 
each  with  ite  own  dam.  .The  hoggets,  under  the  guidanoe 
of  the  ewes,  are  thus  led  about  over  the  ground,  according 
to  vaiying  seasons,  and  under  the  prompfings  of  an  instinct 
which  far  surpasses  the  skill  and  care  of  the  best  shepherd. 
The  latter,  indeed,  restricto  his  interference  chiefly  to  keep- 
ing his  flock  upon  their  own  beat,  and  allows  them  to  dis- 
tribute themsJves  over  it  according  to  their  own  choice. 
When  thus  left  to  themselves  each  little  squad  usually  selecte 
its  own  ground,  and  may  be  found,  the  same  individuals 
about  the  same  neighbourhood  day  after  day.  This  plan 
of  grazing  the  hoggete  and  ewes  together  has  been  attended 
with  the  best  results.  There  are  far  fewer  deaths  among 
the  former  than  when  kept  separate,  and  being  from  the 
fint  used  to  the  pasturage  and  acquainted  with  Sie  ground, 
they  get  inured  to  its  peculiarities,  and  grow  up  a  healthy 
and  ihifty  stock,  more  easily  managed  and  better  able  to 
oope  with  trying  seasons  than  if  nursed  eLsewhere,  and 
brought  on  to  the  ground  at  a  more  advanced  age.  Each 
hogget  and  ite  dam  may  be  seen  in  couples  all  through  the 
winter  and  spring,  and  with  the  return  of  summer  it  is  a 
pretty  sight  to  see  these  family  groupe  grown  into  triplete 
by  the  addition  to  each  of  a  little  lamb. 

As  the  autumn  advances,  the  flockmaster  makes  his 
preparations  for  smearing  or  bathing.  The  smearing 
material  is  a  salve  composed  of  tar  and  butter,  which  is 
prepared  in  the  following  manner  : — Six  gallons  of  Arch- 
an^  tar  and  50  lb  of  grease-butter  are  thoroughly  incor- 
porated, and  as  much  nulk  added  as  makes  the  salve  work 
freely.  This  quantity  suffices  for  100  sheep.  This  salve 
destroys  vermin,  and  by  matting  the  fleece  is  supposed  to 
add  to  the  comfort  and  healthiness  of  the  sheep.  It  adds 
considerably  to  the  weight  of  the  fleece,  but  imparte  to  it 
an  irremediable  stain,  which  detracto  seriously  from  ite 
value  per  lb.  A  white  salve  introduced  by  Mr  Ballantyne 
of  Holylee  is  now  in  repute  on  the  borders.  It  is  prepiued 
as  follows: — 30  lb  butter,  14  9)  tough  turpentine,  and 
3  ft  soft  soap  are  melted  and  mingled  in  a  large  pot; 
2  lb  soda  and  )  lb  arsenic  are  then  dissolved  in  a  giJlon 
of  boiling  water,  and  this,  along  with  12  gallons  more  of 
cold  water,  is  intimately  mixed  with  the  oUier  ingredients, 
and  yields  enough  for  dressing  100  sheep  at  the  rate  of 
a  quart  to  each.  Some  persons,  believing  the  arsenic 
an  unsafe  applieation,  substitute  for  it  hdf-a-gallon  of 
tobocoo  juice.  Inst«ui  of  the  rough  turpentine,  some 
also  use  half-a-giU  of  spirit  of  tar  for  each  sb<»ep;  this 


ing  edient  being  mixed  in  each  qtuurt-potfol  al  the  tims 
of  application. 

In  applying  these  salves,  the  sheep  are  brou^t  to  the 
homestead  in  daily  detachments,  aoooiding  to  the  number  of 
men  employed,  each  man  getting  over  about  sixty  in  a  day. 
A  sheep  b^ng  caugjit  and  laid  upon  a  stool,  the  wool  is 
parted  in  lines  running  from  head  to  tail,  and  the  tar  sslve 
spread  upon  the  skin  by  taking  a  little  upon  the  fingers 
and  drawing  them  along.  In  using  the  white  sslve  each 
shepherd  has  a  boy  assistant  who  pours  the  liquid  salve 
from  a  tin  pot  with  a  spout»  while  he  holds  the  wool  apart 
This  white  salve  destroys  vennin,  and  is  believed  to  nourish 
the  wool  and  to  promote  its  growth.  Of  late  years  the 
practice  of  dipping  has  largely  been  substituted  for  salving 
or  pouring.  It  is  practiMd  as  already  described  in  the  esse 
of  low-oountiy  flodn,  save  only  that  with  large  flocks  it  is 
expedient  to  have  it  performed  at  some  central  and  other- 
wise convenient  part  of  the  grounds.  Instead  of  a  movable 
tub  and  dripping  board  of  i^>od,  it  is  better  to  have  a  flzed 
one  built  of  concrete,  or  bricks  set  in  cement^  with  a  paved 
dripping  pen  large  enough  to  hold  50  sheep  in  each  of  ite 
two  divisions.  The  other  requisites  are  a  boiler  to  supply 
hot  water  for  dissolving  the  dipping  stuff,  a  pipe  to  convey 
cold  water  to  the  bath,  and  a  waste  pipe  to  empty  it  for 
«^W*T^ng,  This  salving  or  dipping  must  all  be  accomplished 
before  the  20th  November,  about  which  time  the  rams  are 
admitted  to  the  flock.  Before  this  is  done  another  pre- 
liminary is  required.  As  the  ewe  hoggeto  grace  with  the 
flock,  it  is  necessary  to  guard  them  from  receiving  the  male, 
for  which  purpoee  a  piece  of  doth  is  sewed  flrmly  over  their 
tails,  and  remains  until  the  rams  are  withdrawn.  This  is 
called  hreehing  theuL  On  open  hilly  grounds  about  forty 
ewes  are  sufficient  for  each  ram.  To  insure  the  vigour  and 
good  quality  of  the  flock,  it  is  necessary  to  have  a  frequent 
change  of  blood.  To  secure  this  by  purchasing  the  whole 
rams  required  would  be  very  coetly,  and  therefore  each 
flockmaster  endeavours  to  rear  a  home  supply.  For  this 
purpose  he  purchases  every  autumn,  often  at  a  high  price, 
one  or  two  choice  rama  from  some  flock  of  known  ex- 
cellenoe,  and  to  these  he  puto  a  lot  of  his  best  ewes,  care- 
fully  selected  from  his  whole  flock.  These  are  kept  in  an 
enclosed  field  until  the  rutting  season  is  over,  and  after 
receiving  a  distinctive  mark  are  then  returned  to  their 
respective  hirsels.  From  the  progeny  of  these  selected 
ewes  a  sufficient  number  of  the  beet  male  lambs  is  reserved 
to  keep  up  the  breeding  stock  of  the  farm.  The  rams  sre 
withdrawn  from  the  flock  about  1st  January,  and  are  then 
kept  in  an  endoeed  field,  where  they  receive  a  daily  feed  of 
turnips. 

Except  in  heavy  falls  of  snow  and  intense  frosts,  the 
flocks  subsuBt  during  the  entire  season  on  the  natural 
produce  of  their  pastures.  It  is  necessary,  however,  to  be 
provided  for  such  emergencies  both  as  regards  food  and 
shelter.  For  this  purpose  esch  shepherd  has  at  suiteUe 
parte  of  his  beat  several  itdU  or  artificial  shelters,  such  ss 
are  described  at  p.  402,  and  beside  each  of  them  a  stack  of 
hay  from  which  to  fodder  the  fiock  when  required.  So 
long  as  the  sheep  can  get  at  heather  or  rushes  by  scraping 
away  the  snow  with  their  feet  they  will  not  touch  the  hay, 
but  when  the  whole  surface  geto  buried  and  bound  up, 
they  are  fain  to  take  to  it  The  hay  is  laid  out  in  handfula 
over  the  snow,  twice  a  day,  if  need  be.  The  hay  should, 
however,  be  administered  with  caution,  and  never  to  a 
greater  extent  than  is  absolutely  necessary.  Whenever 
there  is  a  lull  in  the  storm,  the  shepherd  should  use  his 
utmost  endeavour  to  move  the  flock  out  from  their  shelter 
to  the  nearest  piece  of  rough  heather  or  ground  from  which 
the  wind  has  drifted  off  the  snow,  and  where  the  sheep  can 
by  scraping  with  their  feet  get  at  their  natural  food.  This 
should  be  done  not  merely  to  economise  >ay,  but  because 
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it  18  found  thftt  aheep  xnTariably  come  throngh  the  hard- 
ahips  of  winter  in  better  condition  when  thu3  enconiaged 
to  shift  aa  mnch  as  possible  for  themselvea,  than  when  fed 
to  the  full  on  haj,  and  allowed  to  keep  to  their  shelter  all 
the  day. 

Mndi  vigilanoe,  promptitude,  and  courage,  are  required 
on  the  part  of  shepherds  in  these  wild  and  stormy  districts 
in  getting  their  flocks  into  places  of  safety  On  the  breaking 
out  of  sudden  snow-stonns,  and  tending  them  skilfully 
there. 

In  spring  adTantage  is  taken  of  any  dry  weather  that 
occurs  to  set  fire  to  the  roughest  portions  of  the  old 
heather  and  other  coarse  herbage,  and  this  being  thus  cleared 
o£f,  a  fresh  young  growth  comes  up,  which  yields  a  sweeter 
pasture  to  the  flocks  for  several  succeeding  years.  Careftd 
shepherds  are  at  pains  to  manage  the  muir-buming  so  as 
to  remove  the  dry  effete  herbage  in  long  narrow  strips, 
and  thus  to  secure  a  regular  intermixture  of  old  and 
young  heath. 

The  lambing  season  is  one  of  much  anxiety  to  the 
master ;  and  to  his  shepherds  and  their  faithful  sagacious 
dogs  it  U  one  of  incessant  toil  They  ihust  be  arf oot  from 
"dawn  till  dewy  eve,"  visiting  every  part  of  their  wide 
range  several  times  a<lay,  to  see  that  all  is  right,  and 
to  give  assistance  when  required.  The  ewes  of  these 
hardy  mountain  breeds  seldom  require  man's  assistance  in 
the  act  of  parturition,  but  still  cross  presentations  and 
difficult  cases  occur  even  with  them.  Deaths  occur  also 
among  the  newly-dropt  lambs,  in  which  case  the  dam  is 
taken  to  the  nearest  stell,  and  a  twin-Jamb  (of  which  there 
are  usually  enough  to  serve  this  purpose)  put  in  tiie  dead 
one's  place.  The  dead  lamb's  skm  is  stript  off,  and 
wrapt  about  the  living  one,  which  is  then  shut  up  besfde 
the  dam  in  a  small  crib  or  parik,  by  which  means  she  is 
usually  induced  in  a  few  hours  (and  always  the  sooner  the 
more  milk  she  has)  to  adopt  the  supposititious  lamb.  As 
the  lambing  season  draws  to  a  dose,  each  shepherd  coUects 
the  unlambed  ewes  of  his  flock  into  an  inclosure  near  his 
cottage,  and  examines  them  one  by  one  to  ascertain  which 
are  pregnant  To  the  barren  ones  he  affixes  a  particular 
mark,  and  at  once  turns  them  again  to  the  hill,  but  the 
others  are  retained  close  at  hand  until  they  lamb,  by  which 
means  he  can  attend  to  them  closely  with  comparatively 
little  labour.  The  lambs  are  castrated  and  docked  at 
from  10  to  20  days  old.  For  this  and  for  all  sorting  and 
drafting  purposes  an  ample  fold  and  suit  of  pens,  formed 
of  stout  post  and  rail,  are  provided  on  some  dry  knoll  con- 
venient for  each  main  division  of  the  flock.  To  this  the 
flock  is  gently  gathered,  and  penned  off  in  successive  lots 
of  10  or  12,  taking  care  that  each  lamb  has  its  own  dam 
with  it  before  it  is  penned,  and  to  do  this  with  as  little 
dogging  and  running  as  possible.  The  male  lambs  of  the 
pure  blackf aoed  breed,  when  designed  to  be  kept  as  wethers, 
are  not  castrated  until  they  are  eight  or  ten  weeks  old, 
partly  because  when  this  is  done  sooner  their  horns  have  a 
tendency  to  get  so  crumpled  as  to  grow  into  their  eyes,  and 
partly  because  a  bold  horn  is  thought  to  improve  the 
^>pearanoe  of  an  aged  wether. 

On  these  elevated  sheep-walks  shearing  does  not  take 
place  until  July.  It  cannot,  in  fact,  be  performed  until 
the  young  wool  has  begun  to  grow  or  ri$e,  and  so  admit  of 
the  shears  working  freely  betwixt  the  sldn  and  the  old 
matted  fleece.  The  sheep  are  previously  washed  by  causing 
them  to  swim  repeatedly  across  a  pool  with  a  gentle 
current  flowing  through  it  They  are  made  to  plunge  in 
from  a  bank  raised,  either  naturally  or  artifldally,  several 
feet  above  the  surface  of  the  water.  This  sousing  and 
swimming  in  pure  water  cleanses  the  fleece  far  more  effect- 
ually than  could  be  supposed  by  persons  accustomed  only 
lo  ^e  mode  pursued  in  arable  districts.     j9hetiing  takes 


place  three  or  four  days  after  waahing,  and  in  tlia  interim 
much  vigilance  is  required  on  the  part  of  the  sheoheid  to 
prevent  the  sheep  from  rubbing  themselves  under  banks  of 
moss  or  earth,  and  so  undoing  the  washing.  In  the  case 
of  Uackfaoed  flocks  waahing  is  now  not  unfrequently 
altogether  dispensed  with,  because  the  greater  weight  of 
unwashed  wool  more  than  counterbalances  the  difference  in 
price  betwixt  washed  and  unwashed  fleeces.  Each  man 
usually  shean  about  60  aheep  arday.  It  is  neither 
practicable  nor  expedient  to  shear  these  mountain  sheep  so 
closely  as  the  fat  denizens  of  lowland  pastures.  For  this 
operation  each  shearer  is  provided  with  a  low-legged  spazred 
stool,  having  a  seat  at  one  end,  or  with  a  bench  boilt  cf 
green  turf.  These  are  arranged  in  a  row  close  in  front  of  a 
pen,  in  which  the  unshorn  ^eep  are  placed.  The  shearen 
being  seated,  each  astride  his  stool  or  bench,  with  their 
backs  to  the  pen,  a  man  in  it  catches  and  hands  over  a 
sheep  to  each  of  them.  The  sheep  is  first  laid  on  its  back 
upon  the  stool,  and  the  wool  shorn  from  the  under  parts, 
after  which  its  legs  are  bound  together  with  a  soft  wooUen 
cord,  and  the  fleece  removed,  flrst  from  the  one  ride  and 
then  from  the  other,  by  a  succesrion  of  cuts  running  from 
head  to  taiL  The  fleeces  are  thrown  upon  a  dodi  and 
immediately  carried  to  the  wool-room,  where,  after  being 
freed  from  dots,  they  are  neatly  wrepped  up  and  stored 
away.  Before  the  shorn  sheep  are  rdeased  each  receives 
a  mark  or  buiH  by  dipping  the  owner's  cypher  in  mdted 
pitch,  and  stamping  it  upon  the  akin  of  the  animal  To 
discrhninate  different  ages  and  hirsels,  these  marks  vaiy  in 
themsdves  or  are  affixed  to  different  parts  of  the  sheep. 
Once  or  twice  a  year  all  stray  sheep  found  upon  the  farms 
of  a  well-defined  district  are  brought  to  a  fixed  rendezvous, 
where  their  marks  are  examined  by  the  assembled  ah^ 
herds,  and  each  is  restored  to  its  proper  owner. 

Weaning  takes  place  in  August  or  early  in  September. 
A  suffident  number  of  the  best  ewe  lambs  of  the  pure 
breeds  are  selected  for  maintaining  the  flock,  and  are 
treated  in  the  way  already  noticed.  With  this  exception, 
the  whole  of  the  lambs  are  sold  dther  to  low-countiy ' 
grarieia  or  as  fat  laAbs  to  the  butdier.  The  wether 
kmbs  usually  go  to  the  former,  and  the  ewe  lambs  ol  the 
cross  betwixt  blackf aced  ewes  and  Ldcester  rams  to  the 
latter.  These  ewes  being  excellent  nuiaes,  make  their 
lambs  very  fat  in  favourable  seasons,  in  which  case  they 
are  worth  more  to  kill  as  lambs  than  to  rear.  Tmmediatftiy 
after  the  weaning,  the  ewes  which  have  attained  mature 
age  are  disposed  of,  generally  to  low-countiy  grazieia,  who 
keep  them  for  another  year,  and  fatten  lamb  and  dam. 
To  facilitate  the  culling  out  of  these  full-aged  ewes,  each 
succesrive  crop  of  ewe  lambs  recdves  a  distinctive  ear- 
marie,  1^  whidi  all  of  any  one  age  in  the  flock  can  be  at 
once  recognised. 

Section  L-^WooL 
Wool  is  such  an  important  part  of  the  produce  of  car 
flocks  that  it  seems  proper  to  offer  a  few  remaika  upon 
it  before  leaving  this  subject,  dthough  it  will  fall  to  be 
oonddered  under  its  proper  heading.  We  here  insert  with 
much  pleasure  *the  following  communication  recdved  from 
the  late  John  Bazff,  Esq.,  of  Wakefield  .^— 

<*I  willinglj  fflTV  yen  a  reply  to  par  vuiooi  isqdriM  r^gudiag 
wool,  u  &r  M  fun  able.  Aa  to  the  kinds  nowa  in  tiio  Tarioae 
ooontiae  of  the  Udted  Kingdom,  this  I  oeirnot  idly  uiww,  u  then 
■re  tome  eoonllae'  wools  which  have  not  oome  mneh  nndcr  my 
inspection ;  hat  generally  I  may  remark  that  whererer  the  tmiiip 
can  be  cdtiTated  and  has  been  introdnoed,  the  Leioeetar,  Lincoln* 
•hire,  Cotswold,  and  the  half-bieds  from  Donn  and  Gberiot,  ars 


to  be  foond ;  ^  tn  the  seme  oonnties,  in  aevenl  instsiMwe,  jvm 
have  aeverd  kinds,  if  we  exoept  Lincdnshire  and  Ldoeatenhxrs. 
which  have  entirdy  the  long-wool  sheep.  The  gteat  bdk  abo  el 
Tork,  Warwick,  Oxford,  Qunbridge,  CHoaeeeter,  Ncftfaaraplon, 
and  Nottingham  shins,  h«T«  tUs  dieeriptlon  of  ihee^  tat  ihtf 
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lam  abo  Downs  and  half-bradi.  Kant  ha»  its  own  aheep^  eallad 
Kooti ;  tiia  wool  bolng  mnch  finer  than  th«  real  lonfl-wool  ahaaa 
ranniiig  in  quality  and  weight  of  fleece  between  the  Utter  and  the 
Down,  aomethinff  like  your  half-breda  from  Cheriot  tfwea  by 
Ldeeitflr  xama.  They  bave  aomewhat  of  a  ainular  aheep  in  Deron, 
Gomvall,  Hereford,  and  Shn>pehiTe»  but  the  qnality  in  the  two 
former  ooontiea  aceroely  ao  fine  aa  the  two  letter,  or  the  Kent  wools. 
Norfolk  hae  the  original  Down  and  the  half-bred ;  Bamjt  BoiSolk, 
Imex,  Suaex,  and  Hampehire  are  nearly  all  Down  wool%  though 
in  theae  conntiea,  npon  aome  of  their  best  landau  where  they  can 
eoltiTmte  the  tnnipv  the  half-bred  an  being  introdnoed ;  and  I 
D«ed  scarcely  aay  to  yoo,  the  Leicester  aheep,  aa  well  aa  half-breda 
ind  CheTioti,  are  to  be  found  in  Durham,  Northumberland, 
Benrickahire,  Boxburghahire,  Lothiana,  and  other  parte  of  Scotland 
when  the  tomlp  la  ooltiTated ;  and  in  thoee  parte  where  it  ia  not» 
and  on  the  hilla,  the  Cheviot  and  blaekfaced  preWKL  The  ^laek- 
f«ced  are  used  for  low  padding  dotha,  caipeta,  ud  horse-rngk  The 
Down  wools  were  formerly  all  used  for  clotha  and  flanneU ;  but 
DOW,  from  the  improvement  in  worsted  machinexy,  one-third  ia  need 
for  worsted  yama  and.goods ;  and  aa  the  portion  anitable  for  comb- 
ing pnrpoaee  ia  more  valuable  for  this  purpose  than  for  cloths  or 
fltnaels,  the  frower  aims  at  getting  it  as  dee^staplsd  ssposslUe  ; 
and  this  haa  led  to  a  great  increase  in  the  weight  of  the  fleece,  bat 
at  the  same  time  a  £terioration  in  the  quality.  The  Leicester, 
Lixicobishire,  and  half-bred,  and  Cotswolds,  ss  well  ss  the  Eents 
and  Devona,  are  entirely  used  for  worsted  yams  slid  goods ;  and  a 
Tcry  amall  portion  of  the  woole  imported  come  in  competition  with 
them.  The  nearest  approach  is  a  little  imported  firom  Holland  and 
Denmark ;  but  they  partake  more  of  your  eroea  from  a  blaekfoced 
ewe  by  a  Leiceater  ram.  The  Iriah  wools  sie  either  the  long- 
wooll^  aheep  similar  to  the  Leicester,  the  mountain  eheep  aimilar 
to  your  Cheviot,  or  the  amall  Welsh  sheep.  The  Irish  wools  are 
generally  open-haired,  and  have  not  the  ricnness  of  the  Leiceeter  or 
ov  English,  and  are  not  ao  much  eateemed  or  valuable  aa  English 
wool  of  apparently  the  aame  ouality  by  ^d.  to  Id.  per  lb.  Richneaa 
of  handle  is  now  very  desirable,  ss  there  is  a  demand  for  what  are 
ealled  flossy  yama,  which  woola  fed  on  paatnre  or  good  new  aeeda 
only  can  produce,  and  which  cannot  be  obtained  from  the  woola 
flTowB  on  chalk  or  hard  landa,  auch  as  our  midland  counties — ^vii., 
Oxford,  Bedford,  and  Korthampton— generally  produce. 

"  In  every  fleece  of  wool  there  are  two  or  thras  quaUtie»— not 
more  than  two  or  three  in  the  blaekfaced,  four  or  flve  in  the  long- 
wooUed  she^  five  or  aiz  in  the  half-bred,  and  aeven  or  eight  in  a 
Down  fleece ;  and  I  may  eay  every  fleece  nndergoee  this  sorting  or 
lepumtion  before  beinff  put  into  any  proceea  of  manufacture.  Of 
coerae  the  more  there  la  of  the  best  quality  in  anv  fleece  the  more 
desirable  and  valuable  the  fleece  is ;  m  blaekfaced,  to  be  free  from 
dead  hair  or  kempa ;  and  we  find  in  all  the  other  wools  that  the  more 
does  the  ataple  and  purly  the  wool,  the  mora  it  vielda  of  the  finer 
qualitiea,  whilst  the  open-haired  makea  more  of  tne  lower  quality. 
The  breeder  ahonld  therefore^  in  aeleoting  his  tups  with  a  view  to 
ff9od  wool,  choooe  them  with  a  doee  puriy  staple.  A  great  deal  of 
ue  ezo^enee,  however,  of  wool  dependa  upon  the  nature  of  the 
eoU  on  which  the  aheep  are  fed.  Upon  the  chalk  and  aandy  hfid 
landa  we  alwaya  find  the  worat  qualitiee  of  wool  of  its  kind,  whilst 
the  best  oomee  from  the  rich  good  lands,  where  there  is  identy  of 
old  grasB  or  aeeds.  Thus  the  woola  of  Rozbuighehire^  aa  a  oeneral 
nle^  are  better  than  Berwickahire  or  Lothian  ;  Leiceater,  Lmcoln- 
ihiie,  Ifottingham,  and  Warwickahire,  superior  to  Oxford,  Cam- 
bridgsi  Bedford,  or  Northampton ;  and  in  Downs,  Sussex  and  Buirey, 
better  than  Eaeez  and  Norfolk,  from  their  downs  beinff  more  graaay 
and  the  land  better.  The  principal  quality  required  in  wool  ia  a 
rich  soft  handle,  aa  auch  is  alwaya  found  to  improve  in  every  pro* 
oess  it  is  put  through  in  the  various  stagee  of  its  manufacture, 
whilst  the  wools  grown  on  chalk  or  hard  lands,  snd  which  have  a 
hard  bristly  handle,  get  coarser  ss  they  pnoeesin  the  manufacture. 

"With  regard  to  the  salves  or  baths  used  for  destroying  vermin, 
we  do  not  know  what  kinds  sre  used  in  the  diffierant  locautaea,  but 
of  thoae  uaSd  with  yon  we  dialike  the  apirit  of  tar  and  tobacco. 
Wilson  of  Coldstream's  dip  appears  to  answer,  and  one  called 
Ballsnt^^y  used  in  Belkirkahire ;  but  hi  all  theee  a  great  deal 
dependa  upon  their  being  properly  attended  to,  and  being  put  on  at 
the  proper  aeason.  If  put  on  in  um  autumn,  we  don't  pvoeive  that 
they  have  been  ussd,  snd  whenever  we  have  to  make  a  complaint 
on  thia  head,  w»  find  it  ariaes  from  the  baths  having  bean  nsed  in 
spos^* 

OHAFTEB  xym 

xin  BtfoGK— ooATB,  Aa 

8«Uum  l.^OoaU. 

Goati  ABTW  ooeapied  aa  important  place  among  the 
domesticated  annnala  of  the  BritiBh  Islands,  and,  with  the 
■xceptioD  of  Ireland,  their  nnmbere  ha^e  been  constantly 
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ig.    By  the  ^tMstical^xetuns  it  appears  thai  in 

1871  there  were  232,892  goi^n  in   Ireland,   which  in 

1872  had  increased  to  242,3ia  The  valne  of  goat's,  milk, 
as  a  source  of  household  economy,  is  much  greater  than  is 
usnally  supposed.  This  is  so  well  shown  by  Cathbert  W. 
Johnston,  Esq.,  in  an  article  in  the  Farmenf  Moffcume,  that 
we  shall  quote  from  it  at  some  length. 

"The  comfort  derived  bv  the  inmates  of  a  cottage  fnm  a  regular 
annply  of  new  milk  need  hardly  be  dwelt  upon.  Every  eotti^'a 
witie  over  her  tea,  every  poor  parent  of  a  umily  of  children  fed 
almoat  entirely  on  a  vsgetaUe  diet,  will  agree  with  me  that  it  is 
above  ell  things  desirable  to  be  able  to  have  new  milk  ss  a  varia- 
tion to  their  daily  food  of  bread  and  garden  veoetables.  The 
•inhabitant  of  towns  and  of  suburban  districts,  we  all  know,  is  at  the 
men^  of  the  milk  dealer ;  the  milk  he  procuree  Is  rarely  of  the  beat 
quality,  and  under  the  most  fovouraUe  circumstancee  he  reoeivee  it 
with  anspidon,  and  his  fomily  consume  it  with  sundry  misgivings 
ss  to  its  wholeoomenassL 

"Having  personally  oacperienced  theee  difficulties^  and  having 
about  three  years  since  commenced  the  attempt  to  supply  my 
fsmily  with  goafs  milk,  and  as  our  experience  is  dieering,  1  desire 
in  tlus  paper  to  advocate  the  daims  of  the  mildi  goat  to  the 
attention  of  the  oottsger,  and  the  other  dwellers  in  tlw  anborban 
and  rural  districta. 

"  Jew  persona  sie  perhaps  awsie  of  the  gentleness  and  pkylUl- 
nsos  of  the  female  ^t— how  very  deanly  are  Ita  haUta,  how  readily 
it  accommodates  itadf  to  any  situation  in  which  it  is  placed 
Confined  in  an  outhouse,  turned  on  to  a  common  or  into  a  yard, 
tethered  on  a  grass  plat^  it  aeems  equally  content  I  have  found  it 
readily  accommodate  itself  to  the  tethering  system,  fastened  by  a 
leathon  collar,  npe^  and  iron  swivel,  secured  by  a  sta|de  to  a 
heavy  log  of  wood.  The  loff  is  the  beet  (and  this  with  a  smooth 
even  snnace  at  the  bottom),  oecanss  it  can  be  readily  moved  about 
from  one  part  of  the  gn»  plat  to  another.  The  goat,  too,  usee  the 
h^  as  a  resting-place  in  damp  weather.  The  goat  diould  be  fui^ 
niahed  with  a  cut  deeping-plaoe,  and  thia,  in  caae  of  its  inhabiting 
opsn  yards,  can  oe  readily  fumiahed ;  anything  that  will  serve  for 
a  dry  dog»keimd  will  be  comfortable  enough  for  a  float 

"The  milk  of  the  ^t  is  only  distingmahable  from  that  of  the 
cow  by  its  superior  nehness,  approaching,  in  fact,  the  thin  cream 
of  ooira  milk  in  quality.  .The  cream  of  goat'a  milk,  it  is  true, 
Mparatas  ttcm.  tin  milk  with  great  taidineaa»  and  never  ao  com- 
pletdy  as  in  tiM  esse  of  cow's  milk.  This,  however,  is  of  llUle 
consequence^  since  the  superior  richness  of  goat's  milk  renders  the 
uss  of^ita  cream  almost  needleaai  The  comparative  analysia  of  milk 
of  the  cow  and  goat  will  ahow  my  readera  how  mnch  richer  the 
latter  is  than  that  of  the  former ;  100  parts  of  each,  according  to 
IC  Begnaull^  gave  on  an  average— 

Gow.     Ooat^ 

Water. 84-7      826 

Butter. 4-0        4-6 

Sugar  of  milk  and  aoluUe  aalta 6*0       4-ff 

Oaaeine  (cheese),  albumen,  and  insoluble  ssli%     8*5       8*0 

So  that,  while  the  milk  of  the  cow  yidds  12*8  psr  cent  of  solid 
matters,  tiiat  of  the  goat  toroduoes  17  per  cent.,  goat^a  miUc  yidd- 
ing  rather  more  butter,  ratner  lees  sugar  of  mill^  nut  condderably 
more  caadne  (cheese)  than  that  of  the  cow. 

"  It  must  not  be  supposed  that  the  tasU  of  the  milk  of  the  goat 
differs  in  any  d^gres  nom.  that  of  the  cow ;  it  is,  if  anything 
sweeter,  bnt  it  is  quite  devoid  of  any  taste  which  midit  very 
reasonably  be  supposed  to  be  derivable  from  the  high-flavoured 
shrubs  and  herbs  upon  which  the  animal  delights  to  browse. 

"The  amount  of  the  milk  yielded  by  the  goat  variee  from  two 
quarta  to  one  quart  per  day ;  (t  ia  greatest  soon  after  bidding  time, 


;  and  be  it  remembered  that  when  mixed  with  more  than 
Ita  own  bulk  of  lukewarm  water,  it  ia  then  in  every  respect  superior 
to  the  milk  supplied  by  the  London  dairymen. 

"In regard  to  the  beet  variety  of  coat  to  be  kept^  I  would  recom- 
mend the  smooth-haired  kind,  which  are  quite  aevdd  of  beards  or 
long  hair.  In  this  oj^iion  I  am  confimied  by  an  experienced 
coneepondent,  Mr  W.  K.  Flaoe  of  Hound  House,  near  Guildford, 
who  remarked,  in  a  recent  obliging  communication — '1  found  that 
the  diort-haired  goats  with  very  little  beards  were  the  best 
miUcsrs ;  bnt  from  these  I  sddom  had  more  than  four  pints  a-day 
at  the  best  (I  should  say  three  pints  were  the  aversge),  snd  this 
qnantitT  deeresses  as  the  time  for  kidding  approaches  (the  goat 
oanies  her  young  21  to  88  weeks).  They  should  not  be  fed  too 
well  near  the  time  of  kidding  or  you  will  loee  the  Idds.  In  winter 
I  gave  them  hay,  together  with  mangd-wund,  ^be  and  Bwedidi 
turnips^  osiTOta,  snd  sometimes  a  few  oats,  and  theee  kept  up  thdr 
milk  as  wdl  as  anything^  bnt  of  coarse  it  was  most  abundant  when 
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tbtf  oould  ffet  fresh  griM.  The  milk  I  alwajn  fonnd  ezodlent^ 
bat  I  nerwr  had  »  laffieient  qiumtity  to  induea  me  to  attempt  mak- 
ing batter  exoept  once,  as  an  experiment :  mj  oook  then  made  a 
little^  which  was  easily  done  in  a  little  boz-ohnm ;  the  batter 
proTed  very  good.    I  lonnd  the  flaah  of  the  kida  reij  tender  and 

**I  can  add  little  to  Mr  Place'i  information  as  to  their  food; 
mine  have  generally  fed  oat  of  the  aame  rack  ae  a  Shetland  ponr, 
with  whom  they  are  on  excellent  terma.  The  pony  thronghont  toe 
aommer  ia  aoiled  with  cut  gaaaa,  and  I  notice  that  the  goata  piek 
oat  the  sorrel,  sow  thistle,  and  all  those  weeds  which  the  pony 
rejects. 

**  In  the  garden  (if  they  are»  by  any  chance,  allowed  to  browse), 
i  notice  that  they  lelect  the  roee-treee,  common  lanreK  arbatos, 
lanrestinaa,  and  the  labamom.  Of  ealinary  vegetablea  they  prefer 
cabbages  and  lettacea ;  they  also  bite  piecee  oat  of  the  tobers  of  the 
potato.  They  careftilly  pick  ap  the  leares,  whether  green  or 
aatomnal,  of  timber  trees ;  of  theee  they  prefer  thoee  of  the  osk 
and  elm,  and  delight  in  acorns  and  oak-applea.  We  are  accastomed 
to  collect  and  store  the  acorns  for  them  against  winter ;  spreading 
the  acorns  thinly  on  a  dry  floor,  to  aToid  the  mooldiness  which 
follows  the  sweating  of  acorns  laid  in  a  heap.  As  I  hsTs  before 
remarked,  none  of  these  astringent  snbstances  afTect  the  taste  of 
their  miUc ;  and  I  may  here  obaenre  that,  with  ordinary  gentleness, 
there  is  no  more  di£Scalty,  if  so  moch,  in  milking  a  goat  than  a 
oow. 

«  The  he-goat  engenders  at  a  year  old.  The  she-goat  can  prodnoe 
when  eeren  months  old.  She  generally  yeans  two  kids.  The 
mannre  of  the  goat  is  perhape  the  most  powerAil  of  all  oar  domestie 


'  Sach  are  the  chief  facts  which  I  have  deemed  likely  to  be 
naefttl  in  indacincr  the  extended  keeping  of  the  milch  ooat  It  is 
an  animal  that,  1  feel  well  assnred,  may  be  kept  with  eqoal  ad- 
Tantage  by  the  cottager  and  the  dwellers  in  larger  hoasee.  It  is 
assess  to  compare  it  with  the  oow,  or  to  sappose  that  the  goat  can 
sapplant  it  in  situations  where  the  cow  can  oe  readily  kept ;  bat  in 
the  abaenoe  of  pastores,  and  in  plaoee  where  there  la  too  little  food 
for  cows,  I  feet  well  convinced  that,  with  ordinary  care  and  atten- 
tion, and  a  moderate  firmness  in  oTercoming  the  prsjndicee  of  thoee 
anacoostomed  to  the  goat  (and  onlees  theee  sze  found  in  the  owner, 
live  etock  nerer  are  proflteble),  the  Talae  and  the  comfort  of  a 
milch  goat  are  much  greater  than  is  commonly  known. 

'*  The  waste  prodace  of  a  garden  is  exceedingly  nsefnl  in  the  keep 
of  a  goat.  By  them  almost  every  reftise  weed,  all  the  cuttings  and 
eleanngs  which  are  wheeled  into  the  rabbiah-yard,  are  carefully 
picked  over  and  eonsamed.  To  them  the  trimmings  of  lanrela  and 
other  evergreens,  pea-haalm,  and  cabbage  stalky  Ac.,  are  aU  grate- 
ftil  variations  of  their  food.  In  winter  a  little  sainfoin,  hay,  or  a 
few  oats,  keeps  them  in  excellent  condition.  In  summer,  the 
mowings  of  a  small  grass-plot^  watered  with  either  common  or 
sewsge  water,  will,  witn  the  aid  of  the  reftise  gardan  pcodnos^  keep 
a  goat  from  the  end  of  April  until  October." 

Seaian  2.— ^c^t. 

Although  occupying  a  leae  prominent  pUoe  in  the  estimft- 
tion  of  the  fanner  than  the  ox  and  aheep,  the  hog  is  never- 
thelees  an  animal  of  great  valno.  He  ia  easily  reared, 
oomes  rapidly  to  matozityy  is  not  Teiy  nice  as  to  food, 
ooDsuming  offal  of  all  kinds,  and  yields  alarger  amount  of 
flesh  in  proportion  to  his  liye  weight  and  to  we  food  which 
he  has  consumed,  than  any  other  of  our  domesticated 
animals  whose  flesh  is  used  for  food.  To  the  peasantry 
he  is  invaluable,  enabUng  the  labouring  man  to  turn  the 
scraps  even  from  his  scanty  kitchen,  and  from  his  garden 
or  allotment,  to  the  best  account  On  such  hn,  aided  by 
a  little  barley  or  pollard,  he  can  fatten  a  good  pig^  and 
supply  his  family  with  wholesome  animal  food  at  the 
cheapest  possible  rate. 

The  breeds  of  swine  in  Great  Britain  are  numerous,  and  so  exeeed* 
ingly  blended  that  it  is  often  impoesible  to  dlsoriminato  or  ckssiff 
them  properly.  The  original  breeds  of  the  eoontiy  seem  to  be  two^ 
vis.,  ^  ns  oZi  SitgHik  Hog^  tall,  gaunt,  vety  long  in  tiie  body, 
with  pendent  ears  and  a  thiok  oovenng  of  bristles.  The  represen- 
totivea  of  this  old  breed  are  fonnd  chidy  in  the  western  oountiee  of 
SngUnd,  espeolslly  in  Lanoaahire,  Torkahire,  and  Cheshire^  whers 
hqgs  of  <«i™«>ttf  sise  sre  still  reared,  bat  greatly  improved  aa  oom- 
pared  with  their  anoeatnr.  Their  bones  are  smaller,  their  hair  finer 
and  thinner  eet,  their  akin  thinner  and  with  a  pink  tint,  the  eers 
itiU  pendulous  but  mooh  thinner,  the  carcase  much  thicker,  and 
their  nopensity  to  fatten  greatly  increased.  This  large  breed  ia 
sKoeedingiy  prolific,  and  the  sows  ars  exeellent  nurses,  it  being 
Qoite  oommoa  for  *hom  to  farrow  and  rear  from  12  to  18  piga  at 


each  litter.  They  are  somewhat  tardy  hi  arrivhig  at  natDzlty,  smI 
do  not  fkttea  readily  until  that  ia  the  case.  After  atzteea  months 
old  they,  however,  lay  on  fleeh  verv  rapidlv,  grow  to  vary  gnat 
weights,  and  produce  hama  of  exeellent  qaality,  with  a  lai^  pro- 
portion of  lean  fieeh  in  them.  The  BtrhOdf  and  JTMRpsktr*  Acf 
seems  originally  to  have  been  from  the  aame  stock,  bat  by  asms 
early  oroaa  acquired  the  thicker  carcase  nrick-ean^  shorter  limbs, 
and  earlier  maturity  of  growth,  by  which  they  are  ehaiacteriael 
The  other  native  breed  u  fonnd  in  the  JETwA/ciMb  ceU  Jtlamdi  ^ 
Scotland,  They  are  very  email,  of  a  duaky  brown  oolonr,  with 
coarse  bristlee  along  the  spine,  and  prick-eaxc  They  an  exceed- 
ingly hardy,  andeubeiston  the  pooreat  £ue^  being  often  left  to  rsQge 
about  without  aheltor,  and  aapport  themselves  ss  thev  best  eea  on 
the  roote  of  plsnts^  shell-fish,  seaweed,  and  dead  fiah  cast  up  bj 
the  tide. 

The  improved  breeds  now  so  abundant  have  been  obtained  by 
croasing  tneee  old  raoea  with  foreign  ho^  and  ehiefiy  with  the 
Chineu  and  lUapolUan.  Our  modem  whiU  breeds,  with  nick-flars, 
short  limbs,  fine  bone^  delicate  white  fieeh,  and  remarkable  pro- 
pensity to  fatten  at  an  early  age^  are  indebted  for  theee  quahtiw 
to  the  Chinese  stocks.  The  improved  blaek  breedt,  of  which  ^ 
Eesex  may  be  selected  aa  the  type^  and  which  possess  the  qaaliti« 
jnst  enumented  in  even  a  greater  degree,  are  a  croes  fiwm  1h» 
Xl'eapolitan.  They  an  characterised  by  their  very  small  muzzle 
fine  Done,  black  colour,  and  soft  skin  nearlv  destitato  of  hair. 
They  can  be  brought  to  profiteble  matnrily  at  man  eight  to  twdvi 
montha  old,  the  white  oreeda  at  from  twelve  to  ai^esn  months. 
Both  kinds  are  peculiarly  auiteUe  for  producing  small  pork  to  be 
uaed  freeh,  or  for  pickling.  The  fieah  of  theee  amaller  breeds  pio- 
dnoes,  however,  excellent  bacon  when  used  in  that  manner,  and  at 
leea  cost  than  that  of  the  laner  breeds^  for  this  reaaon,  ^t  it  is 
only  from  the  fiesh  of  a  hog  that  has  reached  maturitv  that  bacon 
of  the  fint  quality  can  be  produced ;  and  tM  theee  nave  reached 
that  point  at  an  age  when  the  othen  are  but  ready  for  b^ynnigg 
the  &ttening  proceea,  it  follows  that  the  carcaae  of  the  former,  in  a 
stete  fit  for  coring^  is  produced  at  lass  cost  than  that  of  the  latter. 
Sows  of  the  Neapolitan:  breed  and  ite  eroeeee  an  better  mothera  and 
nurses  than  the  Chineee.  Both  kinda  require  peculiar  care  to  pr»> 
vent  the  pregnant  sow  fhm  becoming  hurtfully  fat.  Unleea  xept 
on  poor  and  acanty  fare  they  ineviteUy  become  naelees  for  the 
purpose  of  breeding.  The  Berkshire  hog  combinee  the  good  quali- 
tiee  of  the  larger  and  smsller  breeds  already  referred  to^  so  hannly, 
that  he  deservedly  enjoys  the  reputation  of  being  as  profitaUe  a 
sort  fbr  the  fumer  aa  can  be  found.  With  proper  treatment  ha 
arrivea  at  maturity  at  aboat  sixteen  monthe  old,  yields  a  good 
weidit  of  carcase  for  the  food  whieh  ha  has  oonanmed,  and  Us 
fiesh  is  well  adapted  for  being  need  either  as  fresh  meat^  nielisd 
pork,  or  baoon,  aocordinf  to  the  age  at  whioh  he  ia  daopitand. 
A  very  profiteble  hog  is  sjso  obtainea  by  coupling  sows  of  the  Isiger 
breeds  with  malee  of  some  of  the  smaller  rsoss. 

It  too  frequently  happens  that  less  cars  is  bestowed  oa 
the  breeding  of  pigi  than  of  the  other  domestieated 


From  the  eady  age  at  which  they  begin  to  bleed  thsn 
is  need  for  constant  change  of  the  nude,  to  prevent  the 
intermingling  of  blood  too  near  akin.  These  animals,  tooy 
are  exceeding  sensttiye  to  oold,and  often  suffer  much  from 
the  want  of  comfortable  quarters.  Whether  for  fattemng 
hogs,  or  sows  with  young  pigs,  there  is  no  better  plan  than 
to  lodge  them  in  a  roomy  house  with  a  somewhat  Idtf 
tkcUehed  roof,  the  floor  being  carefully  paved  with  stone  or 
brick,  and  the  area  partitioned  off  into  separate  pens,  each 
furmshed  Irith  a  cast-iron  feeding-trough  at  the  side  next 
the  dividing  aUey,  and  with  adequate  drainage^  so  that  the 
litter  in  them  may  be  always  dry.  The  period  ol  gestatioB 
with  the  sow  is  sixteen  weeks,  and  as  her  pigs  may  be 
weaned  with  safety  at  six  weeb  old,  she  usnially  fsnows 
twice  in  the  year.  In  this  climate  it  is  desirable  that  hs 
aooouehement  should  never  occur  in  the  winter  montha 
It  is  a  common  arrangement  to  have  a  pig«hed  so  placed 
that  the  store  pigs  lodged  in  it  can  have  access  to  thi 
cattle^courts,  where  they  srub  amongst  the  litter,  and  pick 
up  sci^tered  grains  that  naTs  escajMd  the  thrsshing-miD, 
and  fragmento  of  turnips  and  other  food  dropped  1^  thi 
cattle.  On  such  pickings^  and  the  wash  and  offid  frcn 
the  farm  kitchen,  aided  by  a  few  raw  potatoes^  Swedsi^  or 
mangold,  and  in  summer  by  green  Tetches,  a  modsnts 
number  of  store  pigs  can  be  got  into  forward  eondttioo, 
and  afterwards  fattened  reiy  quickly,  by  putting  them 


YOLTI. 


AGEIOULTUEE 


PLATE  a. 


P^^  in  hursacond  E«cce 


^(SjU  ©if  TISIE  ILAIRd^K  lEKGMSIHI  ffiMEB!) 

EUCYCLOP/CDIA    BRlTANNtCA.  NINTH    EDITION. 


POULTJiy.] 


AGRICULTURE 


401 


into  pens  and  improving  their  fare.  There  is  no  cheaper 
way  of  fattening  hogs  than  by  feeding  them  on  boiled  or 
■teamed  potatoes,  mashed  and  mixed  with  a  portion  of 
barley  or  pease-meal.  When  barley-meal  a^one  is  nsed,  it 
ahonld  be  mixed  with  cold  water,  and  allowed  to  soak  for 
twelre  hours  before  being  given  to  the  hogs*  A  few 
motsek  of  coal  should  be  frequently  thrown  into  their 
trongha.  These  are  eaten  with  evident  relish,  and  conduce 
to  the  health  of  the  animals. 

An  interesting  account  of  the  most  approved  methods 
of  cutting  up,  curing,  and  disposing  of  carcases  of  pork,  is 
given  in  the  JaunuU  of  the  Bayal  AffricuUural  Soeiety, 
foL  XL,  p.  585. 

is  a  daas  of*  stock  deserving  more  attention  than  farmers 
generally  give  it  There  are,  indeed,  few  farm-yards  un- 
tenanted hy  fowls  of  some  sort,  and  few  homesteads  with- 
out a  poultiy-house.  It  is  rare,  however,  to  meet  with 
an  instance  where  the  breeding  and  management  of  poultry 
is  conducted  with  the  care  and  intelligence  so  frequently 
bestowed  on  other  kinds  of  live  stock.  Now,  if  poultry 
is  kept  at  all,  whether  for  pleasure  or  profit,  it  is  surely 
worth  while  to  use  rational  means  for  securing  the  object 
m  view.  To  have  good  fowls,  it  is  necessary  to  provide 
a  dry,  warm,  well-ventilated  house,  in  which  they  may 
roost  and  deposit  their  eggs.  This  house  must  be  kept 
dean,  and  its  tenants  regularly  supplied  with  abundance 
of  suitable  food.  Constant  and  careful  attention  is  also 
absolutely  indispensable.  On  farms  of  the  lesser  sort, 
this  duty  is  usually  undertaken  by  the  farmer's  wife  or 
daughters.  It  will,  however,  in  most  cases  be  better 
to  entrust  the  entire  charge  of  the  poultry  to  some  elderly 
female  servant^  who  shall  give  her  undivided  attention 
to  it 

The  kinds  of  poultry  most  suitable  for  a  farm-yard  are 
the  common  fowls,  geese,  and  ducks.  Turkeys  and  guinea- 
fowl  are  difficult  to  rear,  troublesome  to  manage,  and  lees 
profitable  than  the  other  sorts.  Of  the  common  fowl  there 
are  now  many  excellent  and  distinct  breeds.  The  Cochin 
China  or  Shanghae  is  the  largest  breed  we  have.  They 
are  hardy  and  very  docile ;  their  flesh  is  of  good  quality 
when  young ;  their  eggs,  of  a  buff  colour,  are  comparatively 
small  but  excellent  in  flavour,  and  are  produced  in  great 
abundance.  The  hens  resume  laying  very  soon  after  hatch- 
ing a  brood ;  sometimes  so  soon  as  three  weeks.  They  are 
the  more  valuable  from  the  circmnstance  that  their  principal 
laying  season  is  from  October  to  March,  when  other  fowls 
are  usually  unproductiva  The  Dorkinffi,  of  which  there 
are  several  varieties,  as  the  speckled,  the  silver,  and  the 
white,  are  not  excelled  by  any  breed  for  general  usefulness, 
^e  hens  are  peculiarly  noted  for  their  fidelity  ip  brooding^ 
and  theirxcare  of  their  young.  The  Spanithfawlt  are  very 
handsome  in  their  plumage  and  form,  have  very  white  and 
excellent  flesh,  and  lay  larger  eggs  than  any  other  breed. 
The  Poliah  and  DtUch  eoery-day  layen  are  peculiarly 
suitable  where  eggs  rather  than  chickens  are  desired,  as 
the  hens  of  both  these  breeds  continue  to  lay  for  a  long 
time  before  showing  any  desire  to  brood. 

It  is  to  be  reconmxended  that,  except  in  situations  where 
a  good  price  can  be  got  for  chickens,  the  return  should  be 
sought  for  chiefly  in  eggs. 

A  suitable  stock  of  fowls  being  selected,  pains  must  be 
taken  to  preserve  their  health  and  other  good  qualities  by 
breeding  only  from  thte  best  of  both  sexes,  and  these  not 
too  near  akin.  A  very  simple  plan  for  securing  this  is  to 
■elect  a  cock,  and  not  more  than  six  or  eight  hens,  of  the 
beat  that  can  be  got,  to  entrust  these  to  tbe  care  of  some 
neighbouring  loottager,  whoee  dwelling  is  sufficientiy  apart 
to  prevent  intercourse  ^th  other  fowls,  and  then  to  use 


only  the  egga  from  thest  adeetad  fowls  for  the  gfenaral 
hatching.  There  are  many  advantages  in  such  a  courae. 
The  whole  stock  of  fowls  can  thus  be  had  of  uniform 
character  and  superior  quality.  If  it  suit  the  fancy  or 
object  of  the  owner,  his  fowls  may  be  of  several  distinct 
breeds  without  any  risk  of  their  intermingling;  the  select 
breeding  stocks  can  be  kept  up  by  merely  changing  the 
oock  every  second  year,  and  not  more  than  one  cock  to 
thirty  hens  need  be  kept  for  the  general  stock,  as  it  is  no 
consequence  whether  their  eggs  are  impregnated  or  not 
BeaidM  having  the  run  of  the  barn-door,  cattle^wurts, 
and  stack-yard,  fowls  are  greatly  bisnefited  by  having  free 
access  to  a  pasture  or  roomy  grass-plot  If  the  latter  ia 
interspersed  with  evergreen  shruba  so  much  the  better,  as 
fowls  delight  to  bask  under  the  sunny  side  of  a  bush, 
besides  seeking  shelter  under  it  from  sudden  rain.  Their 
court  ahould  also  be  at  all  times  provided  with  dean  water, 
and  a  heap  of  dry  sand  or  coal-ashes,  in  which  they  wallow, 
and  free  Uiemselvea  from  vermin.  To  keep  them  in  pro- 
fitable condition,  they  require,  besides  scraps  from  the 
kitchen  and  refuse  of  garden  stuffs,  dka,  a  daily  feed  of 
barley  or  oats  at  the  rate  of  a  fistful  to  every  three  or  four 
fowls.  In  cold  weather  they  are  the  better  of  having 
some  warm  boiled  potatoes  thrown  down  to  them,  as  also 
chopped  liver  or  scrapa  of  animal  food  of  any  kind.  There 
is  an  advantage  in  having  the  poultry-house  adjoining  to 
that  in  which  cattie-f  ood  is  cooked  in  winter,  as,  by  carry- 
ing the  flue  of  the  furnace  up  the  partition-wall,  the  fowls 
get  the  benefit  of  the  warmth  thus  imparted  to  their  roost- 
ing-place.  Saw-dust,  dried  peat,  or  burnt  day,  are  suitable 
materials  for  littering  poultry-houses,  and  are  preferable  to 
straw.  By  strewing  the  floor  with  such  substances  two  or 
three  times  a  week,  each  time  carefully  removing  the  pre- 
vioua  application,  and  storing  it  with  the  mingled  drop* 
pings  of  the  fowls  under  cover,  a  valuable  manure  can  be 
seemed.  When  100  common  fowls,  a  score  of  geese, 
and  a  doseh  or  two  of  ducks  are  kept,  the  quantity  and 
value  of  the  manure  produced  by  them,  if  kept  by  itself 
and  secured  from  the  weather,  will  surprise  those  who 
have  not  made  trial  of  such  a  plan. 

Of  late  years  the  breeding  of  poultry  has  in  various 
parts  of  the  kingdom  become  quite  a  passion.  Not  only 
have  many  separate  treatises  been  published  entirely  de- 
voted to  this  subject,  but  every  agricultural  periodical  now 
bears  evidence  to  the  popularity  of  this  pursuit 

Section  i,^Treatmeni  of  Live  Stock  under  Dieecue. 

Time  was  when  every  such  treatise  as  the  present  was 
expected  to  contain  a  description  of  the  diseases  to  whidi 
the  domesticated  animals  are  most  subject,  and  instructions 
for  their  treatment  under  them.  But  now  that  farriery  is 
discarded  and  veterinary  medicine  is  taught  in  colleges, 
the  handling  of  such  a  subject  is  obviously  beyond  the 
province  of  a  practical  farmer.  A  few  general  observations 
is  all,  therefore,  that  we  offer  regarding  it  The  province 
of  the  stockmaster  obvioudy  is  to  study  how  to  orevent 
disease,  rather  than  how  to  cure  it  For  this  end  let  him 
exercise  the  utmoet  care,  first,  in  sdecting  sound  and 
vigoroua  animals  of  their  respective  kinds,  and  then  in 
avoiding  those  errors  in  feeding  and  generd  treatment 
which  are  the  moot  frequent  causes  ctf  disease.  When 
cases  of  serious  disease  occur,  let  the  best  profeedond  dd 
that  is  available  be  instantly  resorted  to ;  but  in  all  those 
cases  which  fanners  usually  condder  themsdves  competent 
to  treat  we  advise  that  they  should  trust  rather  to  good 
nursing,  and  to  the  healing  power  of  nature,  than  to  that 
indiscriminate  bleeding  and  purging  which  ia  so  commonly 
resorted  to,  and  which  in  the  majority  of  casea  does  harm 
instead  of  good. 
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CHAPTER  XIX. 


Kotlritbianding  the  great  ptOfg^^aA  wliicli  agrioalitird 
kas  made,  and  the  immenM  amount  of  capital,  energy, 
and  skill  whidi  for  generationii  liAe  t>een  l>rOiight  to  bear 
npon  the  improrement  of  otir  eoil,  there  are  etiU  large 
portdonfl  of  the  surface  of  oojf  ooontiy  lying  ih  their  natural 
state,  and  usually  classed  under  the  head  of  W^oiU  Zandi, 
in  contradistinction  to  those  Which  are  und«  tillage,  Ot^  hate 
at  some  time  been  subjected  to  the  plough.  Of  this  (io 
called)  waste  land  but  a  limited  portion  is  absolutely 
unproductiye.  Much  of  it  is  capable  of  being  couTorted 
into  arable  land,  and  doubtless  will  in  course  of  time  be 
BO  dealt  with,  but  in  the  meantime  this  class  of  waste 
lands,  and  yery  much  more  that  will  nerer  be  tilled,  is  of 
great  and  steadily  increasing  value  as  sheep-walks.  Even 
for  this  purpose  most  of  it  is  susceptible  of  great  im- 
provement, and  would  well  repay  it  These  lands  are 
comprised  under  the  following  descriptions: — lit,  Those 
hilly  and  mountainous  parts  of  Great  Britain  which,  from 
their  steep  and  rugged  surface  and  ungenial  dimate,  are 
unfit  for  tillage;  2d,  Those  which  lie  uncultivated  owing 
to  natural  poverty  of  soil,  its  wetness,  or  the  degree  to 
which  it  is  encumbered  with  stones ;  Zd,  Bogs  and  mosses ; 
Uh,  Lands  so  near  the  sea-level  as  to  be  more  or  less 
liable  to  be  submerged ;  and  6thf  Blowing  sands. 

Section  1. — Improvement  of  Highrlymg  Sheep  Pcuturee. 

The  lands  referred  to  under  the  first  of  these  heads  are 
of  very  great  extent^  embracing  the  whole  of  the  mountain- 
ous parts  of  Scotland  and  Wales,  and  much  of  the  high 
grounds  in  the  north  of  England  and  south  of  Scotland. 
These  high  grounds  afford  pasturage  for  innumerable  flocks 
of  sheep  of  our  valuable  mountain  breeds.  The  business 
of  sheep-farming  has  received  a  great  stimulus  of  late  years 
trom  the  ever-growing  demand  for  sheep  to  consume  the 
green  crops  of  arable  districts.  These  upland  sheep-walks 
are  accordingly  rising  in  value,  and  ^eir  improvement 
is  becoming  every  day  of  increasing  importance.  The  im- 
provement of  theee  hill  grazings  embraces  these  leading 
features,  viz.,  drainage,  shelter,  and  enclosure.  Until  of 
late  years  our  hill  flocks  were  peculiarly  liable  to  the  rot 
and  other  diseases  arising  from  the  presence  of  stagnant  and 
flood  water  upon  their  pastures.  Many  grazings  that  had 
at  one  time  an  evil  reputation  on  this  account  now  yield 
sound  and  healthy  sheep,  solely  from  the  care  with  which 
they  have  been  drained.  To  guard  against  the  pernicious 
effects  of  flooding^  the  courses  of  broolu  and  runnels,  which 
in  heavy  rains  overflow  their  grassy  margins,  are  straight- 
ened, deepened,  and  widened,  to  such  an  extent  as  is 
required  to  carry  off  all  flood  water  without  allowing  it  to 
overflow.  Some  grounds  are  naturally  so  dry  that  this  is 
all  that  is  required  to  render  them  safe.  But  in  general 
the  slopes  and  hollows  of  lully  grounds  abound  with  springs 
and  deposits  of  peat,  and  with  flats  on  which  water  stag- 
nates fliter  rain.  On  well-managed  grounds  such  places  are 
covered  with  a  network  of  open  drains  or  shallow  ditches, 
about  30  inches  wide  at  top  and  half  as  many  deep,  by 
which  superfluous  water  is  rapidly  carried  off.  The  cutting 
of  these  drains  costs  from  8s.  to  10s.  per  100  rods  (of  six 
yards  each).  In  pastoral  districts  there  are  labourers  who 
are  skilled  in  this  kind  of  work,  and  to  whom  the  laying 
out  of  the  lines  is  frequently  entrusted,  as  well  as  the  exe- 
cution of  the  work.  On  very  steep  places  they  are  careful 
to  avoid  a  run  directly  down  the  declivity,  as  a  strong 
current  of  water  in  such  drcumstanoes  gutters  the  bottom 
of  the  drain,  and  chokes  those  bebw  with  the  debris 
thus  produced;  but  wiUi  this  exception  the  drains  are 
always  mn  straight  down  the  greatest  slope  of  the  ground. 


When  such  drains  have  been  properly  made,  it  ia  nec» 
sary  to  have  them  statedly  overhauled  and  kept  in  gpod 
order. 

Next  in  importance  to  drainage  ia  good  and  snffldeot 
shelter.  This,  in  the  absence  of  natural  coppices  of  biieli 
or  hazel,  la  provided  by  means  of  clumps  and  belts  of  fir 
pkntatioti.  Those  should  always  be  of  such  extent  tkk 
the  trees  mtat  shelter  each  other  as  well  as  the  sheep 
Trees  planted  in  a  mass  always  shoot  up  faster  than  in 
narrow  stripi»  and  restrain  the  snow-drift  which  pasMi 
through  the  latter*  A  shepherd  who  knows  the  ground 
well  riiould  always  be  coiisulted  about  the  sites  ^  sadi 
plantations.  The  conditions  requisite  are,  that  the  soil  be 
such  as  trees  will  grow  in ;  that  it  be  so  far  removed  from 
any  brook,  ravine,  or  bog,  as  to  be  accessible  to  the  flock  f  ran 
all  sides ;  that  there  be  rough  herbage,  such  as  heather, 
gorse,  or  rushes,  near  at  hand,  which  the  sheep  may  be 
able  to  get  at  in  deep  snow ;  that  it  be  contiguous  to  the 
sheep-walk,  and  placed  so  as  to  afford  defence  against  the 
most  prevalent  winds.  A  less  costly  shelter  is  formed  by 
building  what  are  called  etelUf  which  consist  of  a  simple 
dry-stone  wall  endoeing  a  circular  space  twenty  yards  or 
so  in  diameter,  with  an  opening  on  one  side ;  or  forming  a 
cross,  in  one  angle  of  which  Ute  sheep  find  shelter  from 
whatever  point  the  wind  blowa  A  haystack  is  a  neoessuy 
adjunct  to  such  defences. 

It  is  a  further  point  of  importance  to  have  such  graangB 
surrounded  with  a  ring  fence,  consisting  either  of  diy- 
stone  walls,  turf  walls  with  wire  Srtop,  or  a  simple  wire 
fence.  This  prevents  trespass;  and  the  sheep  having 
freedom  to  range,  without  watching,  up  to  the  boundsry, 
more  of  them  can  be  kept  on  the  ground  than  when  they 
are  ever  and  anon  turned  back  by  the  shepherd.  Thew 
needful  and  inexpensive  improvements  are  now  genersUj 
attended  to  over  tiie  wide  pastoral  districts  of  the  Scottish 
border  counties.  In  the  remote  Highlands  they  are  stUl 
much  neglected.  There  are,  however,  few  agricultural  im- 
provements which  yield  so  quick  and  certain  a  retuni. 

Section  2. — Reclaiming  of  Moor  Laaide, 

The  improvement  of  the  second  class  of  these  unre- 
claimed lauds  is  now  much  facilitated  by  the  readiness  irith 
which  portable  manures  can  be  obtained  for  them.  Drun- 
ing  and  enclosing  here  necessarily  demand  the  first  atten- 
tion. In  some  cases  the  land  is  so  encumbered  with  stoeei 
that  careful  trenching  of  the  whole  surface  is  the  only  way 
of  getting  rid  of  them.  In  the  north  of  Scotland  many 
thousands  of  acres  f ormeriy  useless  have  been  converted 
into  valuable  arable  land  by  this  means. 

In  nearly  all  parts  of  the  country  there  are  extenaiyB 
tracts  of  this  muiry  soil,  producing  only  a  scanty  end 
coarse  herbage,  which  are  susceptible  of  remunexative  im- 
provement We  are  happy  in  being  able  to  submit  to  the 
reader  the  following  detailejjl  account  of  a  sucoaaifal 
instance  of  this,  kindly  furnished  to  us  by  Qeoige  A  Grey, 
Esq.  of  Millfield  Hill,  Northumberland  :— 

"  It  ]»  said  th&t  'neccwity  ]»  the  mother  of  inycntion.'  I  wm 
told  \tj  tome  of  mj  friende  that  I  had  fdJten  too  high  a  price  for  this 
estate,  and  that  it  iroold  be  a  dearer  lum  to  me  noir  than  vhea  I 
rentad  it  from  Lord  Grey.  To  overcome  this  opinion  or  fact,  I 
thoaprht  of  sereral  plans  of  making  it  more  remnutimtire^  sod 
decided  on  that  irhich  I  am  noir  aboat  to  describe. 

**  On  the  high  part  of  the  farm,  at  an  elevation  of  from  400  to  SOC 
feet  above  the  sea,  I  had  upwards  of  100  acres  of  moorUnd  oft  poor 
description,  irhich  had  never  been  wider  the  plough.  This  eonsistrd 
of  short  heath,  bilberry  bashes,  and  dxy  white  bent  grass,  and  a  toft 
dxy  deep  moss,  delightful  as  a  Turkey  carpet  under  foot,  and  czmI* 
lent  excursive  ground  for  old  hunters,  with  a  small  portion  of  spnttj 
grass  and  rushes  in  the  damp  hollows.  The  soil  is  of  a  free  taniip 
and  barley  loam  on  the  rotten  whinstone.  By  planting  oa  the  vest 
side,  and  in  some  places  suitable  for  shelter,  I  radacad  the  quaatitj 
to  about  100  acres.    This  I  divided  into  three  i^lds  af  aboat  U 
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'*  Uj  giwt  dnftd  WBt  the  Itngth  of  timt  wbidi  tncb  &  rongb  dxy 
nxfud  would  rMuire  to  decompoM  mfioietttlT  to  illow  of  ettltiTitioa, 
htrlag  wbtn  hmxhitej  moon  in  many  pArti  of  Seotluid  lying  for  two, 
threap  tad  four  yaors  boforo  «Mp«  eotdd  bo  obtainod,  owing  to  tbo 
groat  eorar  of  eoatM  t«getatlon  proronting  tho  farrow  from  lying 
07tt,  tad  boeping  tho  l^d  lo  open  ind  dry  tbrongb  itimmor  tbat  a 
tbrairddeom orgroon  orop  waft  obtidned,  it  would  wither  tway 
in  diT  wiftther. 

''I  bad  beard  of  paring  ind  burning  bat  knew  nothing  of  tbo 
nroee«L  I,  bowaver^  obtJned  the  nMeeaary  information  veiy  mncb 
from  Mr  langlands  of  Bewick,  who  had  practised  it  to  a  consider* 
sbia  extent  With  what  I  saW  there  I  was  ao  macb  pleased  that  I 
determined  to  proceed  at  once. 

"  I  also  saw  Hr  Langlands'e  work  done  by  a  parbg-plongb,  ftncb 
as  is  used  in  the  aonth  of  BngUnd,  with  a  wide  plate  to  cot  afoirow 
of  10  or  IS  incbee  in  Width.  On  tbo  point  of  this  is  an  npright 
piece  of  steel.  Which  buts  ftnd  dlvidee  the  heath,  ~the  moold-boerd 
tains  the  farrow  over  flat  on  its  backt  ftnd  from  end  to  end  of  the 
landing  the  farrows  lay  side  by  side  like  planks  from  a  saw-mill,  and 
wcM  aoont  half  an  incn  in  tbicknesa. 

"  1  most,  bowerer,  remark,  al  &  cAntion  to  others  against  falling 
into  the  same  error  as  I  did,  that  this  land  had  been  in  tillage  at 
some  former  time^  and  was  in  ridges  With  a  regolar  sorface,  so  that 
when  the  plough  was  ut,  it  cat  the  whole  farrow  at  a  uniform  depth, 
and  was  drawn  by  two  horsee  with  ease,  and  at  an  expense  of  about 
eight  shlllinga  per  acre. 

"I  Kot  this  plough,  and  tero  it  a  fair  trial,  but  fkom  my  land 
nerer  naving  bmn  laid  amootn,  it  out  one  part  as  thin  ss  was  wished, 
and  the  next  yard  perhape  six  or  twelTe  inchee  thick,  which  caused 
a  great  extra  expense  in  drjring,  lifting  and  bomiug,  and  wasted 
more  soil  than  was  necessary  Or  deairable.  Also  my  land  having  a 
gnat  deal  of  small  whinstone  below  the  turf^  the  steel  plate  frequently 
got  ii^ured  and  broken.  It  was  therefore  with  great  relactanoe  laid 
aside,  and  the  ordinary  method  of  paring  by  hand  adopted,  which  is 
slower  and  macb  more  expensiTe^  but  very  perfect  It  saTse  soil 
and  cheapens  the  boming  operation,  the  paring  being  so  thin  when 
the  heath,  &&,  was  diTided,  that  light  could  be  seen  through  the 
iod,  whidi  was  only  held  together  with  the  roots  and  fibres. 

"I  began  with  Ka  1  ISeUl  in  July  1849.  I  let  the  paring  and 
burning  to  a  company  at  25s.  per  acre,  but  they  made  low  wa^es, 
and  after  getting  more  thui  their  work  came  to,  gaTo  up  the  job. 
I  then  got  some  experienced  bands  to  pare,  and  paid  them  the  usual 
wages,  at  that  time  9b.  per  week,  and  gave  them  their  food,  mj  ISo. 
per  week,  the  work  being  very  hard.  The  total  coat  of  this 
averaged  me  24s.  9d.  per  acre.  A  portion  of  the  top  part  of  No.  I 
was  left  undone  owinff  to  the  lateness  of  the  seaaon.  Thia  waa  dry 
bcnty  turl  It  was  ploughed  in  the  common  way,  and  grew  no  oats 
in  1850.  It  waa  again  ploughed  and  much  hanowed  and  rolled, 
and  sown  with  the  remainder  of  the  field  in  1851  with  rape,  and  hat 
grown  only  a  few  planta  at  wide  distances.  It  is  still  in  such  a  dry 
amlccompoeed  state  that  although  it  is  on  the  high  part  of  the 
field  where  aheep  draw  to  lie^  I  do  not  expect  that  it  will  grow  acrop 
of  com  next  year ;  while  a  portion  which  was  pared  down  the  middle 
of  it  grew  ^pood  com  and  rape. 

"  A  portion  of  No.  2  fiela  waa  also  ploughed  in  the  ordinary  way. 
This  was  moist  land,  growing  ahorter  and  sweeter  grass  thui  any 
ntber.  It  grew  a  rery  thin  irregolar  crop  of  oats  in  1850,  not  within 
three-quarters  per  acre  of  the  pared  lana,  but  is  now  (1851)  bearing 
a  good  crop  of  oata^  that  field  oeing  a  seoond  time  in  oat  crop.  To 
retam: 

"  I  had  a  liair  crop  of  rape  in  the  autnnm  of  1849  on  a  consider- 
able portion  of  No.  1,  where  it  was  sown  in  tolerable  seaeon  daring 
all  Angost ;  after  that  it  appeared  to  be  too  lateu  All  waa,  bowerer, 
ploughed  up  at  once  to  aecure  the  aahea,  and  was  well  harrowed  and 
sown  with  oata  in  the  spring  of  1850.  The  pared  bmd  turned  out 
to  be  much  too  thickly  sown  at  four  bushels  per  acre.  Com  tillers 
80  much  on  snch  land  that  in  some  parts  it  prerented  it  from 
earning  to  maturity.  I  have  since  aown  much  thinner,  say  three 
bnshelB  per  acre,  and  even  in  aome  degree  I  find  the  same  fault,  there 
being  from  five  to  eight  stems  f^m  one  root  My  crop  of  1860 
toned  out  to  be  80  bushels  jwr  acre^  but  it  was  on  the  point  of  beinff 
cut  when  the  high  wind  m  August  doTastated  this  district,  ana 
that  lying  bi^h  and  fiilly  exposed  to  the  wind  auffered  moet  acTerely. 
I  ahoold  aay  it  was  not  below  six  quarters  per  acre,  and  the  quality 
of  the  grain  good. 

"  In  June  and  July  1850  I  pared  No.  8  by  the  ssme  hands  who 
finished  my  work  the  previous  year.  I  let  tne  burning  of  it  to  an 
Irishman  at  2s.  8d.  per  acre,  binding  him  to  bum  it  elooelT  piled  np 
in  good-aixed  heaps  Eke  hay-cocks,  to  prarent  the  esoapo  of  tine  ashes 
in  the  ahape  of  amoke  into  the  atmospbsrsu 

"This,  with  the  paring  coet  me  on  80  acres  19su  Od.  peracra.  I 
^t  20  acrea  of  it  ploughed  and  sown  with  white  turnips  broadcast 
m  July  and  August  1  had  a  dose  nice  crop,  though  the  roots  were 
•mall,  which  kept  a  large  flock  of  sheep  for  eeveral  weeks.  This 
bad  the  good  effect  of  treading  down  the  land  and  making  it  plough 
19  better  for  oata. 

"ITos.  1  and  2  were  limed  at  the  rate  of  7  loads  per  mi*,    la 


June  1851  Ko.  1  was  sown  broadcast  With  rape,  by  mixing  4  lb.  or 
rape  aeed  with  Ofte  buahel  Of  oat  khellings  for  an  acr^  M  aowing 
them  out  of  a  grass-seed  machine.  The  crop  is  rtrt  dose  and  fin^ 
end  has  kept  twenty  acorei  of  sheep  from  an  early  day  In  Angost  to 
this  date  (September  27th). 

"  No.  2  in  1861  Wis  again  soWn  With  oats,  which  ptaved  a  Tory 
ibo  crop,  as  slso  did  No.  8.  The  produce  was  about  nine  quarters 
peraers.  The  oats  are  very  thick  and  tall,  and  hare  very  long,  laige 
beads,  and  the  crain  ia  plump  and  good;  tiie  atalka  being atron^  the 
crop  ia  not  Icagod.  ao  as  to  li^jure  the  yield.  I  eatimate  it  at  oer- 
tainlv  7|  quarters  per  acre,  but  shall  calculate  it  at  6  quarters. 

"  I  sow  on  that  land  the  eandy  oat,  being  early,  not  liable  to 
lodge  nor  to  shake  in  moderatdy  nigh  winds,  although  it  was  not 
proof  against  that  of  1850.     - 

"  PreTioudy  to  breaking  up  I  drained  with  pipes  all  the  land 
which  required  drying;  of  which  I  shall  give  a  statement,  dong  With 
the  enenses  and  profita  of  the  whole. 

'  The  result  shows  that  if  I  had,  some  ^ears  ago,  when  prices  of 

Mue 


grain  were  good,  done  as  a  Unant  what  I  hare  dene  now,  I  should 
have  been  amply  repaid  by  the  first  or  eecond  crope,  and  have  had 
my  farm  for  the  remainder  of  a  twenty-one  years'  leaae  worth  fully 
£100  a  year  more  than  when  I  began. 

"The  result  of  my  experience  is,  that  I  neither  agree  with  the 
generality  of  Sootsmen  nor  with  many  Southerns.  The  former 
are  of  opinion  that  burning  Wastea  the  Tegetable  matter,  which 
should  be  kept  to  deeompoee  and  enrich  the  eoil,  not  oonaidering 
that  at  onoe  tne  land  recdvea  a  rich  dressing  of  ashes  quite  eoud  to 
two  quarters  of  bones,  or  4  or  6  cwt  of  the  beet  guano :  ana  that, 
during  the  severd  Teara  which  such  a  dow  process  would  require  to 
take  place,  the  lana  might  be  much  more  ^riched  by  growing  and 
having  eaten  upon  it  fine  crops  of  rape  and  turnip,  and  by  pro£idng 
heaver  com  crope,  which  would  in  a  much  shortor  space  be  returned 
to  it  in  the  shape  of  manure ;  and  alao  that  by  the  procees  of  bum* 
ing  the  land  is  freed  frtan.  the  larvae  of  inaecti^  such  aa  grabs,  dugs, 
wireworma,  ka,  kc,  which  are  engendered  among  the  rough  grass, 
and  fostered  for  a  length  of  time  under  the  rough,  dry,  undeoompoeed 
turf ;  to  say  nothing  of  the  length  of  time  which  the  speculator  is 
kept  out  of  a  large  amount  of  capitd  and  interest,  instead  of  having 
tho  former  returned  with  the  latter  after  the  first  or  at  moat  the 
second  year. 

"  The  latter,  again  (the  En|;lidimen),  are  too  much  In  the  habit 
of  repeating  the  operation  of  burning;  even  after  the  land  has 
lain  in  graaa  only  for  a  few  years,  when  It  might  aa  well  be  ploughed 
and  culBvated  without  such  expense,  thereby  unnecessarily  reducing 
the  soil,  there  not  being  the  same  diffieuldes  to  be  overcome  nor 
the  same  advantage  to  m  gained  from  it 

<•  I  diould  certainly  bum  all  land  with  a  rou^h  harsh  surface, 
and  should  as  certainly  plough  and  sow  all  land  with  a  sweet  grassy 
face  upon  it 

,  **  In  my  opinion  there  are  few  fiirms  in  this  country  which  do  not 
oontun  oertam  portions  of  land  capable  of  remunerative  improvement, 
and  I  have  shown  that  such  improvement  is  quite  within  the  aoopo 
of  a  tenant  with  a  lease,  without  which  no  man  can  farm  wdl,  at 
least  in  the  Northumbrian  ayatem.  Would  it  not  be  better,  then, 
for  landlords,  tenants^  and  the  country  generally,  were  tenanto  to 
employ  laboarers  on  works  so  speedily  remunerative  to  themsdvee, 
rather  than  run  to  their  landlord  whenever  they  fed  the  screw,  and 
ask  for  abatement  of  rent»  or  to  be  allowed  to  plough  out  aome  piece 
of  vduaUe  old  grass,  or  otherwise  cross  crop  their  land,  with  a 
view  of  obtaining  some  temporair  advantage,  out  in  the  end  to  the 
inevitable  injuir  of  all  conceraod  f       (Signed)      "  G.  A.  GUT. 

"Millfidd  Hill,  Jkc  1,  1861.*' 

From  a  statement  of  outlay  and  retumB  appended  to  the 
above  paper  it  appears  that  the  profits  on  tbe  three  fields 
were  respectiTely  £60,  128.  6d.,  jBSi,  198.  3d.,  and  £39, 
2s.  9d.y  from  whidi,  however,  tiiere  falls  to  be  deducted 
the  expense  of  fencing  (£35),  leaving  a  gross  profit  of 
£139,  14a.  5d. 

BeOiKm  3. — Redaimmg  of  Bogs, 
The  reclamation  of  extensive  bogs,  or  deposits  of  peat, 
is  a  more  arduous  undertaking,  requiring  a  considerable 
expenditure  of  capital  and  longer  time  before  a  return  is 
obtained  from  it  Tbe  extent  of  land  of  this  description 
in  Oreat  Britain  and  Ireland  is  very  great  Very  exagge- 
rated statements  of  the  profits  to  be  derived  from  ito 
improvement  have  often  been  published,  and  not  a  few 
persons  have  incurred  serious  loas  by  rashly  undertaking 
this  kind  of  work.  On  the  other  hand,  when  bogs  are 
favourably  situated  with  reference  to  a  command  of  marl 
or  other  odcareous  matter,  to  assist  in  their  decomposition 
and  consolidation,  and  of  manure  to  enrich  them«  their 
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rechiraatio&  lias  proTed  a  Teiy  profitable  Bpecolation.  The 
well-known  instance  of  Chat  Moes  in  Lancashire  affords  so 
interesting  an  example  of  this  that  we  shall  her6  qnote 
a  description  of  it 

"Chftt  Hooa,  well  known  as  that  black  barren  awamp  between 
Liverpool  and  Manchester,  contains  6000  aorea,  one-half  of  which  is 
in  the  township  of  Barton,  and  the  remainder  in  the  townshipa  of 
Bedford,  Astle^,  and  Worsle^. 

"The  principal  part  of  this  moss,  which  lies  in  Barton  townships 
belongs  to  the  Trafford  f<u&il7>  i^nd  is  entailed,  bnt  the  anoestor  of 
the  present  Sir  Thomas  de  Trafford  appears  to  hare  obtained,  at 
the  latter  end  of  the  last  centoxy,  an  Act  of  Parliament  to  grant  a 
ninety-nine  years'  lease  of  2500  acres  to  a  Mr  Wakefield,  who  about 
the  year  1806  disposed  of  his  interest  in  it  to  the  late  William 
Boecoe^  of  literary  celebrity,  who  spent  a  larse  sum  in  a  frnitiess 
endearoor  to  improre  it,  failing  in  which,  the  Tease  waa  sold  in  18S1 
to  other  parties.  J.  A.  Brown,  Eaq.,  of  Woolden  Hall,  bought 
1800  aerea ;  the  late  Edward  Baines,  M.P.  for  Leeds,  purchased  the 
remaining  1200  aerea.  The  most  extensiT«  and  sncceesfiil  efforts 
at  improYing  this  moss  hare  been  made  on  a  part  of  the  1200  aerea 


bought  hr  &r  Baines,  who,  heside.  occupyi£g  the  part  operated 
upon  hj  Mr  Roecoe,  improred  a  considerahle  breadth  himself,  and 
let  sereral  ^rtions  to  other  parties,  who  hare  made  considnable 


progress  in  improTing  smaU  portiona.  The  most  extensiTe  open- 
tions,  howerer,  upon  the  whole,  have  been  carried  out  by  a  company 
to  whom  Mr  Bainea,  in  1828,  granted  a  lease  of  550  aerea  for  08  years, 
the  remainder  of  the  orupnaTterm,  at  a  nominal  rent  for  the  first 
year,  increasing  gradnafly  till  at  the  end  of  five  yean  tiie  rent 
attained  its  maximum  of  £105  per  annum  for  the  650  aorea.  This 
company,  which  was  formed  at  the  time  the  LiTerpool  and  Man- 
cheeter  Railway  was  in  proyees  of  being  made  on  the  property, 
consisted,  amongst  others^  ofsome  practical  farmers,  and  originated 
with  William  Reed,  who  for  the  thne  first  years  was  the  msnager, 
and  resided  on  this  farm,  which  they  called  Barton  Moas  farm. 
During  that  period  I  had  the  pleasure  of  paying  my  friend  Beed  a 
Tiiit,  and  of  witnessing  the  skill  and  success  attending  his  enterprise 
and  Tarious  experiments. 

"  The  first  operation,  that  of  draining  had  been  effected  Ij  open- 
ing side  drains  at  interrals  of  fifty  ysids,  into  which  were  laid 
oorered  ones  liz  yuds  apart,  at  right  angles  with  and  emptying 
into  the  open  side  drains. 

"The  moea  being  in  a  semi-fluid  states  it  was  necessaiy  to  prooeed 
dowly  with  drsiniiif^  taking  out  only  one  graft  or  depth  at  a  time, 
allowing  it  to  remain  a  week  or  a  month,  according  to  the  state  of 
the  weather,  before  taking  out  the  second  graft ;  uiis  admitted  of 
the  sidee  becoming  consolidated,  and  of  the  second  craft  being  taken 
out  without  the  moas  dosing  in.  it  was  again  afiowed  to  remain 
as  before  till  sufficientiy  dxy  to  admit  of  the  third  being  removed. 

' '  The  open  drains  were  made  8  feet  wide  and  8  feet  0  inchea  deep^ 
and  the  coTered  drains  10  inches  wide  and  8  feet  deep ;  the  last  graft  of 
the  latter  being  only  about  0  inches  wide  at  the  top,  tapering  to  4 
inches  at  the  Iwttom,  and  being  taken  out  of  the  middle  of  tb^ 
out,  left  a  shoulder  on  each  side.  The  sod  or  graft  first  taken  oat 
had  by  this  time  hecome  tough  and  drr,  and  was  placed^  with  the 
heath  aide  downwards,  in  the  shoulder,  tiius  leaTing  the  narrow  spit 
at  the  bottom  open  for  a  depth  of  about  14  inches ;  the  other  square 
sod  being  put  on  the  top,  completed  the  drain.** 

"The  coat  of  this  inode  of  drainin^^  indudinff  the  side  drains, 
waa  about  88sl  per  acre.  The  draina  first  put  in  required  to  be 
renewed  in  a  few  years,  in  consequence  of  the  moas  becoming  so 
much  consolidated  and  reduced  in*iieight  that  the  i^ou^  as  well 
as  the  horses*  feet,  broke  through  the  roof,  although  the  horaea  were 
shod  with  'pattens,'  or  boards  of  about  10  inches  square,  with  the 
angles  taken  off.     The  second  draining^  howerer,  waa 


nent^  and  would  probably  not  hava  reauired  renewing  for  many 
years  bnt  for  the  moles,  which  hare  been  tsit  tro^leeome  in 


working  down  to  the  drains,  and  filling  them  up  in  Tarious  plaoes ; 
so  that  the  operation  of  draining  has  required  to  oe  nartiallT  renewed 
in  erery  field,  and  in  many  of  them  entirely  eo ;  ana  thus  tneae  littie 
animals  haTS  been  the  cause  of  a  rety  considerable  increase  in  the 
cost  of  labour.  It  haa  subaequenUy  been  found  adrisable  to  put 
the  under  drains  in  at  4  yards,  instead  of  6  yards  asunder,  and  the 
adTantage  in  one  crop  haa  been  quite  sufBdent  to  pay  the  extra  cost 
A  two-horse  engine  waa  erected,  which  driTea  the  thraahing-madiine, 
straw-ontter,  and  cruahing-mill ;  and  the  esoapa-steam  from  it 
iteama  the  horaea'  food. 

"The  buildings  were  erected  prindpally  of  timber,  oorered  with 
asphalted  fdt. 

^*  After  drslning,  making  roads,  and  burning  off  the  heath  plant, 
the  land  was  acarified  lai^ithwiie  of  the  fieUa  by  an  implemsnt 
with  knires  diaped  like  eoulten,  rereiaed,  duurp  on  the  oonrex 
aida,  fixed  in  two  bars,  and  drawn  by  three  honm  yoked  abreast 

"The  tough  surface  waa  by  thii  meana  out  at  ereiy  four  inchea ; 
the  land  waa  then  ploughed  across  the  scarifying ;  a  roller,  sur- 
rounded with  knirea,  waa  next  pMeed  aeroaa  the  plough ;  after 
Ms  th«  Isna  was  wdl  bavrow^d  till  sni^cientij  reduced. 


*'Fvcm  60  to  100  cubic  raids  of  marl  were  put  on  an  aen^  aad 
in  the  following  summer  ue  land  waa  manured,  alao  br  busm  q( 
the  moraUe  railway,  at  the  rate  of  fifty  tone  of  Uaek  Mandwator 
manure  per  acre,  and  planted  with  potatoee,  which  wan  fbOovd 
by  whea(  sown  with  red  dorer  and  lyagrass,  for  mowing  lor  oat 
or  two  ^ears ;  then  oats  and  potatoee,  Ike.,  as  befora.  These  wa« 
all  flourishing  crops ;  the  wheat  in  particular  looked  bright  tod 
beautifuL  The  potatoee  ware  aold  for  £26  and  £80  per  acre,  which 
more  than  naid  the  whole  coat  of  improrement  tit  John  Bell, 
reaident  bauifl^  has  made  many  raluaUe  enwrimenta  rdatire  to 
the  improrement  of  raw  moas,  one  of  which  haa  reaulted  in  a  dia- 
corary  likdr  to  be  of  considerable  importance,  which  ii^  that  a 
mixtura  of  lime  and  adt  applied  a  while  before  seedin|^  with  the 
addition  of  a  good,  dresaing  of  guano,  in  the  proportion  of  four  toM 
of  lime  and  fire  ewt  of  adt  per  acre,  qualifies  it  to  |nduee  a 
crop  of  potatoee  or  oats  equal  to  that  after  the  application  of  €0 
yaras  of  marl  per  acre.  It  is  eesentid  that  the  mixtore  ahonid  1m 
apread  while  it  is  hot  Mr  Erens  (one  of  the  proprieton)  is  ooa- 
rmoed  that  the  peat  on  the  aurface  ought  jnerer  to  oe  bwned ;  hs 
has  dwaya  found  that,  when  the  heath  aod  ia  turned  down  to  decay, 
much  better  crope  hare  been  obtained  than  when  it  haa  been  borat 
of!^  or  than  when  the  top  haa  been  taken  away  dther  for  fad  or 
otherpurpoeea.  What  are  termed  moea-fallowB,~that  is,  parts  i^iek 
hare  had  the  moas  taken  off  for  fbel, — ^will  nerer  bear  ao  good  aenv 
aa  the  upper  aurface,  howerer  deep  the  moas  may  be  undeneatL 
^{IfoUi  om  (he  AgricuUun  of  Lanea$hift,  with  Suggediaiu  for  ik 
JmfyrpMmsiM;  by  Jonathan  Binna.)       * 

Abooft  «  oentaiy  ago,  Lord  Kamea,  on  bedkyming  pro- 
prietor of  the  estate  of  Blair-Dmmxnond,  in  the  oofouty 
of  Perth,  began  the  improrement  of  a  large  tract  of  wortb- 
lees  moas  by  a  totally  different  process  from  that  now 
detailed.  In  this  ease  the  moss  had  accnmnlated  npon  s 
good  allnyial  day  soiL  Listead,  therefore,  of  attempts  being 
made  to  improre  the  moss  itself,  it  was  floated  off  pieoemed 
into  the  neighboniing  Firth  of  Forth.  The  supply  of  water 
required  for  this  pnipose  was  obtained  from  the  xirer  Tdth,' 
froin  which  it  was  raised  to  the  requisite  heigjht  by  s 
powerfnl  water-wheeL  Being  conreyed  thitmgh  the  nuNi 
in  diannels,  successire  layers  of  peat  were  dng  and  thiowa 
into  these  channe]s,which  were  shifted  as  occasion  required, 
until  the  whole  inert  mass  was  remored.  A  thin  stzatmn 
next  the  day  was  burnt,  and  the  ashes  used  as  manura 
An  immense  extent  of  moss  has  thus  been  got  rid  of  on 
that  estate  and  on  others  in  the  neighbourhood,  and  "sa 
eactensiye  trsct  of  country,  where  formerly  only  a  few  snipei 
and  muir-f  owl  could  find  subsistence,  has  been  oonrertod, 
as  if  by  magic,  into  a  rich  and  fertile  carae  of  allurial  mal, 
worth  from  £3  to  £5  per  acre." 

Sedion  4. — Bedaimmg  o/Fm  Zamdt, 
We  next  notice  the  fen  huids  of  England.  **  In  popnhr 
language,  the  word  fm  designates  aU  low  wet  lands, 
whether  peat-bog,  rirer  allurium,  or  salt  mardi ;  but  in  the 
great  Bedford  lerd,  which,  extending  itself  in  Osmbridg^ 
shire  and  five  ati^oining  counties,  is  tiie  largMt  tract  of  fen 
land  in  the  Idngdom,  the  fanner  always  dJHtingniabws  snd 
it  is  thought  conrenientiy  and  correctiy,  between  fen  lead 
and  marsh  land.  By  the  former  they  mean  land  partly 
allurial  and  formed  by  rirer  floods,  and  partly  accumulated 
by  the  growth  of  peat  Such  lands  are  almost  inrariaUy 
of  a  black  colour,  and  contain  a  great  percentage  of  carboa 
By  marsh  lands  they  mean  low  tracts  gainf»t|  from  the  ees, 
either  by  the  gradual  silting  up  of  estnaii^  ^  by  aitifiebl 
embankments."  Low-lying  peat  occurs  if^  small  patchei  in 
nearly  erery  maritime  county  of  Bptain^  b^iiig  usoslly 
separated  from  the  sea  or  from  es^uariea  i^  salt  marsh  cr 
aUurium.  There  is  a  large  extent  of  such  land  in  Somenet- 
shire  yet  but  partially  drained,  and  a  still  larger  bnsdth 
in  Lancashire,  where  its  improrement  makes  steady  pro* 
gress.  In  Kent,  on  the  seaboard  of  Norf o^c,  on  both  ahona 
of  the  Humber,  and  stretching  along  the  sides  d  its  tribu- 
taries, there  are  immense  tracts  of  this  description  of  land. 
But  these  an  all  exceeded  in  importance  by  the  "great 
level  of  the  fena^  which  occupies  the  south-eastern  qusitcr 
of  Lincolnshire,  the  northern  half  of  Cambiidgeshire^  SQJ 
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fSpmdM  ibo  into  tlM  ooiilktieB  ot  Norfdlk,  Suffolk,  Hoatiiig- 
doD,  and  KortbAmpton.  Its  length  is  about  70  milM,  ita 
breadth  from  8or4to30or40  mileii  the  whole  area  being 
upwards  of  1060  square  mika,  or  680,000  acres.  On  the 
map  the  lens  appear  like  an  enlargement  of  the  Wash,  and 
in  rea]it7  hsTS  the  aspect  of  a  sea  of  land,  lying  between 
that  bay  and  the  high  lands  in  each  ci  the  aboTe-named 
counties,  which  seem  to  form  an  irregular  ooast-line  aroond 
it"  This  fen  conntiy  has  for  centnriea  been  the  scene  of 
drainage  operations  on  a  stnpendoos  scale.  The  whole  sur- 
face of  the  great  basin  of  the  fens  is  lower  than  the  sea, 
the  Ibvel  Tarying  from  four  to  sixteen  feet  below  high- 
water  mark  in  the  Qerman  Ocean.  The  difficulty  of  drain- 
ing this  Bat  tract  ia  increased  from  the  circumstance  that 
the  ground  is  hi^est  near  the  ahore,  and  falls  inland 
towards  the  foot  of  the  slopei  These  inland  and  lowest 
grounds  consist  of  spongy  peat,  which  has  a  natural 
tendency  to  retain  water.  Tlie  rivers  and  streams  which 
flow  frran  the  higher  inlands  discharge  upon  these  lerel 
grounds,  and  originally  found  their  way  into  the  broad 
and  shallow  estuary  of  the  Wash,  obstructed  in  all  direc- 
tions by  bars  and  shifting  sand-banks.  These  upland 
waters  being  now  caught  at  their  point  of  entrance  upon 
the  fens,  are  confined  within  strong  artificial  banks,  and 
BO  guided  straight  seaward.  They  are  thus  restrained  from 
flooding  the  low  grounds,  and  by  their  concentratum  and 
momentum  assist  in  scouring  out  the  silt  from  the  nanow 
channel  to  which  Uiey  are  confined.  The  tidal  waters  are 
at  the  same  time  fenced  out  by  sesrbaaks,  which  are  pro- 
Tided  at  proper  interrals  with  sluice  doors,  by  which  the 
waters  escape  at  ebb-tide.  To  show  the  ezttot  of  these 
operations,  it  may  be  mentioned  that  the  whole  sesrcoast 
of  Lincolnshire  and  part  of  Norfolk,  a  line  of  at  least  130 
nules,  consists  of  marsh  lands  lower  than  the  tides,. and  ia 
protected  by  barrier  banks,  besides  which  there  are  hun- 
dreds of  miles  of  river  embankments.  When  this  does 
not  provide  such  a  drainage  as  to  admit  of  cultivation,  the 
wat^  is  lifted  mechanically  by  wind  or  steam  mills  into 
the  main  aqueducts. 

•The  first  use  of  steam-engines  for  the  purpose  of  drain- 
ing was  in  Deeping  fen,  where^  in  1824-5,  two»  of  80  and 
60  horse-power  respectively,  were  erected,  ^y  means  of 
theee  two  engines  upwards  of  20,000  acres  have  now  a 
good  drainage,  whereas  formerly  forty-four  wind-mills, 
with  an  aggregate  power  of  400  horses,  failed  to  keep 
them  suffidentiy  d^.  The  scoop-wheel  of  the  larger 
engine  is  28  feet  in  diameter,  and  the  float-boards  are  5 
feat  wide.  It  was  intended  to  have  a  "dip**  of  5  feet, 
but  the  land  has  subsided  so  much  in  consequence  of  the 
draining  that  illlseldom  has  a  dip  of  more  than  2  feet  9 
inches.  The  water  is  lifted  on  an  average  7  feet  high. 
When  both  enginea  are  at  work  they  raise  300  tons  wei^t 
of  water  per  mmuta 

The  Knl  of  the  fens  consists  for  the  most  part  of  dark- 
coloured  peat,  from  1  to  8  or  10  feet  in  depth.  Thesur&ce 
in  general  is  not  pure  peat,  but  is  mixed  with  sUt  or  other 
aoiL  Under  this  there  is  in  general  a  stratum  of  brown 
spongy  peat,  which  sometimes  rests  upon  gravel,  but  for 
the  most  part  upon  day,  which  usually  contains  a  portion 
of  calcareous  matter.  The  removal  of  the  water  has  of 
course  been  the  primary  improvement ;  but  subsidiaiy  to 
this  the  rapid  amelioration  and  great  fertility  of  the  fen 
lands  are  hugely  due  to  this  fortunate  coigunction  of  clay 
and  peat  The  early  f>ractice  of  the  fen  f armera  was  to 
pare  and  bum  the  surface,  grow  repeated  crops  of  rape, 
oata,  wheat,  kc,  and  bum  again.  The  subsidence  of  the 
ioQ  subsequent  to  the  draining  and  repeated  paring  and 
burning,  brought  the  surface  nearer  to  tiie  subjacent  clay, 
which  the  cultivators  by  and  by  began  to  dig  up  and  spread 
over  the  surfacOi     This  practice  is  now  univisnal,  and  its 


eontbued  use,  together  with  careful  cultivation  and  hbend 
manuring,  Has  changed  a  not  very  productive  peat  into  one 
of  the  most  fertile  soils  in  the  kin^om.  Nowhere  in  our 
country  has  the  industry  and  skill  of  man  effected  greater 
changes  than  in  the  f  ena.  What  was  once  a  dismal  morass, 
presenting  to  the  view  in  summer  a  wildemess  of  reeds, 
sedges,  and  pools  of  water,  among  which  the  cattle  waded, 
and  in  winter  almost  an  unbroken  expanse  of  water,  is 
now  a  fertile  com  land.  The  fen  men,  who  formerly  lived 
upon  the  adjacent  high  lands,  and  occupied  themselves  vdth 
fishings  fowling,  and  attending  to  their  cattle,  have  now 
erected  homesteads  upon  the  fen  lands,  divided  them  by 
thom  hedges,  and  brought  them  into  the  highest  state  cl 
cultivation. 

We  referred  at  the  outset  to  the  distinction  betwixt  fm 
land  and  marsh  land.  The  following  pertinent  observa- 
tions on  the  reclamation  of  marsh  land  are  extracted  from 
Mr  David  Stevenson's  paper  in  the  Highland  cmd  Agrie^ 
tural  Society*  Tramaaumi,  voL  iiL,  1871. 

First,  In  Older  to  inrare  nieee«,  the  spaoo  to  be  reeUimed  must 
be  witkbi  the  inflnanoe  of  water  oontaiiuiig  much  allnvisl  Batter, 
and  not  on  the.ahoreB  of  an  open  sandy  eetuary. 

Seoondly,  The  epeoee  to  be  reeUimed  ahoold  be  allowed  to  reeeiTV 
the  depodt  left  by  the  tide  for  ae  long  s  period  aa  poeeible,  and  no 
attempt  ahoold  be  made  entirely  to  ezolude  the  water  from  them, 
unta  thqr  have  bv  gradual  aeoretion  attained  the  level  of  at  least 
ordinaiy  spring  tidee. 

The  flrtt  eeae  to  which  I  ahall  refer  ie  Loeh  FoyK  a  situation 
where  the  emount  of  aalt  water  greatly  preponderatea  over  the  freah. 
Kztenaive  reelamationa  have  been  made  thereb  and  I  have  recdved 
from  Mr  O.  Heuy  Wigging  of  Londondeny,  eome  notee  ragerdlng 
them,  from  which  I  extract  me  following  interesting  information: — 

"After  the  ealt  water  had  been  ezelimed,  ehallow  aaifaoe  draine 
were  made  with  spedee  or  fork%  and  ia  about  two  yeara  Tyegrua 
orew  pretty  freelv:  exceptional  spots  remained  barren  for  some  time. 
The  grass  wee  followed  bv  oats,  which  improved  ea  the  eelt  left  the 
soiL  Deeper  draining  allowed  the  cultivation  of  flax  and  clover ; 
efterwards,  on  deeper  draining  all  ordinary  erope  began  to  grow 
well— wheat,  beana,  tnmipe,  mangold,  and  carrote—bnt  all  reqnmng 
folly  ae  much  manure  ae  any  om.  upper  land.  Theee  doblaad^ 
saya  Mr  Wkgina,  yield  a  great  return  for  manure^  but  must  have 
manure  on  the  lower  and  £mper  portiona.  Veoringraae  grows  wdl 
without  manure. 

"  Whenever  the  ditehee  have  eo  fu  drained  the  eoil  es  to  allow 
of  its  beooming  cracked  and  open  to  the  air,  the  orope  badn  to 
inereeee  in  praduoeb  but  the  foil  velue  of  the  eoil  ii  naver  &own 
unto  thoroughly  under-drained  with  tile  or  atone ;  it  then  meetly 
vidda  excellent  erope  of  elmoet  any  produce,  clover  end  ryegraae 
for  hay  being  perhape  the  moet  profitable.  Oradng  the  land  doea  not 
answer,  exeejpt  from  the  bednmng  of  May  to  the  end  of  Seotember; 
after  this  the  eoQ  ie  too  cold  end  damp  for  the  beeeta  to  Ue  down, 
and  they  begin  to  faiL" 

The  ezpenee  of  theee  intakee  on  the  Foyle  may  be  taken  at 
about  £20  an  acre  to  get  them  from  the  sea;  the  expense  of  bring- 
ing the  land  when  got  into  cultivation  will  come  to  at  lust  £10 
more ;  making  a  totel  of  £80  per  aere.  The  best  lands  are  worth 
50eL  to  40a.  the  Cunningham  or  Scotch  acre,  and  the  loweet  and 
wettest  perte  perhape  not  more  than  10a.— say  80a.  round  aa  a  fair 
average.  To  thia  iiaa  to  be  added  the  expense  of  keeping  np  the 
banka  uid  pumping  water;  eo  that  I  beliere  Mr  Winina  ia  right 
when  he  eaya  that  no  greet  profit  een  be  expected,  and  that  tlMee 
mattera  are  generally  undertaken  by  hopeful  end  eneigetio  enthn- 
siaeta,  who  eeldom  reeUse  their  ezpectationa,  and  afterwarda  fall  into 
the  hands  of  other  parties,  who  areperhape  rather  more  euccesafnl. 

The  redemationa  made  Iff  the  UlTerston  iad  Lancaater  Railway 
in  Moreoambe  fiay  were  rapidly  formed  by  the  embankment  for 
carrying  the  railway,  which  waa  made  in  pretty  deep  water.  like 
the  Foyle,  there  ia  also  predominance  of  aea-water.  Mr  G.  Drewry,  of 
Holker  in  Lencaahire,  naa  faroored  me  with  the  following  informa* 
tion : — "  A  portion  of  the  land  enoloeed  by  the  railway  ia  1866  wee 

ried  over,  and  the  remainder  waa  eand  without  any  vegetation  on 
After  it  wae  levelled  it  waa  divided  into  fields  t^  open  ditches 
end  wire  fencee ;  the  ditehee  had  to  be  made  very  wide  at  the  top^  in 
order  to  get  them  to  stand.  The  land  waa  then  drained  with  8-inch 
pipee,  eaoh  drain  opening  into  the  ditch  at  each  side  of  the  iield. 
The  tilee  were  all  covered  round  with  peat  moee,  to  act  aa  a  filter  to 
prerant  the  eend  from  nmnins  into  theuL  The  eand  is  eo  fine 
that  without  thii  precaution  tne  draina  would  have  iilled  up  very 
ouiekly.  The  drainage  ia  the  sreat  difBculty,  aa  they  are  Teiy  apt  to 
nil  up  after  every  precaution  naa  been  taken. 

"On  the  portion  which  Wae  grassed  over,  two  crops  of  oats  were 
fint  tskan,  and  then  it  waa  green-cropped.    It  grew  lor  a  few  yean 
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good  eropt  of  wheat,  beana,  and  clover,  as  well  as  Swediah  tnmipa 
and  maugolda ;  bat  thongh  a  great  quantity  of  manure  was  need, 
the  crops  fell  off,  and  at  present  it  is  nearly  aJl  in  grass.  The 
portion  which  was  bare  sand  was  treated  in  the  same  way,  except 
as  to  the  first  two  crops  of  oats.  It  was  green-cropped  after  it  had 
been  enclosed  about  two  years.  After  the  railway  was  made  there 
was  no  means  of  silting  tne  land.  The  tide  was  entirely  kept  out ; 
had  it  been  admitted,  this  land  would  have  been  much  more  tbIu- 
able  and  much  higfaei^^we  would  then  have  had  a  better  drainage 
and  a  richer  sand.  That  portion  which  was  grassed  otw  at  the 
time  it  was  enclosed  is  still  much  the  best 

"  When  land  is  reclaimed  from  the  sea,  the  first  thins  to  bo  looked 
to  is  a  good  outfall  for  the  water,  and,  when  It  is  possible,  no  doubt 
It  is  very  desirable  that  the  land  should  be  aUted  up  ffradually. 
In  our  case  this  could  not  be  done,  as  the  reclamation  of  the  land 
was  a  Tory  secondary  afEur." 

In  the  district  called  Marshland,  in  Norfolk,  extending 
between  the  Ouse  and  the  Nen;  in  that  called  South 
HoUand,  in  Lincolnshire,  stretching  between  the  Ken  and 
the  Welland ;  northward  of  Spalding,  and  also  north-east 
of  Boston,  there  is  a  considerable  tract  of  marine  day  soil 
In  Marshland  this  is  chiefly  arable  land,  producing  large 
crops  of  wheat  and  beans ;  but  in  Lincolnshire  it  forms 
exceedingly  fine  grazing  land.  This  tract  lies  within  the 
old  Roman  embankment  by  which  the  district  was  first 
defended  from  the  ocean.  Outside  this  barrier  are  the 
proper  marsh  lands,  which  have  been  reclaimed  in  portions 
at  successive  periods,  and  are  still  intersected  in  all  direc- 
tions by  ranges  of  banks.  The  extraordinary  feature  of 
this  tract  is,  that  the  surface  outside  the  Roman  bank  is 
3  or  4  feet  higher  than  that  in  the  inside,  and  the 
level  of  each  new  enclosure  is  more  elevated  than  the  pre- 
vious oneu  The  land  rises  step  by  step  as  the  coast  is 
approached,  so  that  the  most  recently  reclaimed  land  is 
often  12  or  even  18  feet  higher  than  the  lowest  fen 
land  in  the  interior,  the  drainage  from  which  must 
nevertheleds  be  conveyed  through  these  more  elevated 
marshes  to  the  sea. 

Lands  such  as  some  of  those  which  we  have  just  been 
describing  are  often  greatly  improved,  or  rather  may  be 
said  to  be  madCf  by  means  of  a  peculiar  mode  of  irrigation 
called  ''  warping."  It  is  practicable  only  in  the  case  of 
land  lying  below  the  level  of  high  tide  in  muddy  rivers. 
It  is  little  more  than  a  century  since  it  was  first  practised 
in  England,  the  first  instance  of  it  being  near  Howden,  on 
the  bulks  of  the  Humber.  Bat  although  the  practice  is 
comparatively  new  in  Britain,  it  has  long  been  in  use  on 
the  continent  of  Europe,  particularly  in  Italy,  and  is  thus 
described  by  Mr  Cadell  :—'*  In  the  Yal  de  Chiana,  fields 
that  are  too  low  are  raised  and  fertilised  by  the  process 
called  oolmata,  which  is  done  in  the  following  manner : — 
The  field  is  surrounded  by  an  embankment  to  confine  the 
water.  The  dike  of  the  rivulet  is  broken  down  so  as  to 
admit  the  muddy  water  of  the  high  floods.  The  Chiana 
itself  is  too  powerful  a  bod^of  water  to  be  used  for  this 
purpose ;  it  is  only  the  streams  that  flow  into  the  Chiana 
that  are  thus  used.  This  water  is  allowed  to  settle  and 
deposit  its  mud  upon  the  field.  The  water  is  then  let  off 
into  the  river  at  the  lower  end  of  the  field  by  a  dischaig- 
ing  course  called  tooh,  and  in  French  caruU  cFecouUment. 
The  water-course  which  conducts  the  water  from  a  river, 
either  to  a  field  for  irrigation  or  to  a  mill,  is  called  yom. 
In  this  manner  a  field  will  be  raised  5}  and  sometimes  7^ 
feet  in  ten  yeara  If  the  dike  is  broken  down  to  the  bottom, 
the  field  may  be  raised  to  the  same  height  in  seven  years ;  but 
then  in  this  case  gravel  is  also  carried  in  along  with  the 
mud.  In  a  field  of  25  acres,  which  had  been  six  years 
under  the  process  of  eolnuU<i,  in  which  the  dike  was  broken 
down  to  within  3  feet  of  the  bottom,  the  process  was  seen  to 
be  so  far  advanced  that  only  another  year  was  requisite  for 
its  completion.  The  fioods  in  this  instance  had  been  much 
charged  with  soil  The  water  which  comes  off  cultivated 
land  completes  the  process  sooner  than  that  which  comes 


off  hill  and  woodland.     Almost  the  whole  of  the  Yal  di 
Chiana  has  been  raised  by  the  process  of  eolmatCL"^ 

Section  5. — Blowing  Sands, 
On  many  parts  of  our  sesrcoasts,  and  espedaUy  in  ttie 
Hebrides,  there  occur  extensive  tracts  of  blowing  saadi, 
which  are  naturally  not  only  sterile  themselves,  but  a  source 
of  danger  to  better  lands  adjoining  them,  which  in  some 
instances  have  been  quite  ruined  by  the  sand  deposited 
upon  them  by  the  wixids.  This  misdiief  is  effectually  pie- 
vented  by  a  process  beautifully  simple  and  useful,  nundy, 
planting  the  sand-banks  with  sea  bent-grass  {Anatdo 
arenaria),  the  matting  fibres  and  stems  of  which  not  onl; 
bind  the  sand,  but  do&e  it  with  a  herbage  which  is  relished 
by  cattle,  and  which,  being  able  to  resist  the  severest  winter 
weather,  fumishes  a  valuable  winter  forage  in  those  Uoak 
situations.  The  bent-grass  can  be  propagated  by  seed, 
but  in  exposed  situations  it  is  found  better  to  transphuit 
it  This  operation  is  performed  betwixt  October  sad 
March,  as  it  succeeds  best  when  the  sand  is  moist  sad 
evaporation  alow. 

CHAPTER  XX. 

GENERAL  OBSKRYATIOinL 

According  to  the  method  proposed  at  the  outset,  we 
now  offer  a  few  observations  on  several  topics  oounected 
with  our  subject 

Section  h-^O/the  Tenure  of  Zand 

Tlie  extent  of  land  in  Qreat  Britain  occupied  by  ita 
owners  for  agricultural  purposes  bears  a  very  small  pro- 
portion to  Uie  whole  area.  The  yeoman  daas  is  s^ 
numerous  in  several  parts  of  England,  but  must  have 
diminished  greatiy  from  that  continuous  amalgamation  of 
small  estates  into  large  ones  which  has  formed  a  msiked 
feature  in  our  social  history  during  the  present  oentniy. 
This  change,  although  to  be  regretted  on  public  groondi, 
has  had  a  favourable  infiuence  on  the  cultivation  of  the  sofl, 
for  it  almost  invariably  happens  that  a  larger  produce  is 
obtained  from  land  when  it  is  occupied  by  a  tenant  than 
when  it  is  cultivated  by  its  proprietor.  As  a  matter  of 
fact,  the  land  of  the  country  is  now,  with  trifling  exceptions, 
let  out  to  professional  farmera  in  quantities  varying  from 
the  rood-allotment  of  the  village  labourer  to  the  square 
miles  of  the  Highland  grazier.  Farms  of  all  sless  an 
usually  to  be  found  in  any  district,  and  most  important  it 
is  that  this  should  be  the  case ;  but  the  extent  ol  fanns  u 
chiefly  determined  by  the  amount  of  hired  labour  employed 
upon  them,  and  the  measure  of  personal  superintendence 
on  the  part  of  the  tenant  which  the  kind  of  husbandly 
pursued  upon  them  caUs  for.  We  accordingly  find  that 
in  very  fertile  tracts,  in  the  vicinity  of  towns,  and  in  dsiiy 
districts,  they  seldom  exceed  200  acres ;  where  the  ordinary 
alternate  husbandry  is  practised  the  average  ranges  from 
300  to  400 ;  in  more  elevated  tracts,  where  a  portion  of 
natural  sheep-walk  is  occupied  along  with  araUe  land,  it 
rises  to  800  or  1000;  while  that  of  the  sheep  grazings  of 
our  hills  and  mountains  is  limited  only  by  the  capital  of 
the  tenant  About  a  century  ago  there  occurred  in  variooi 
parte  of  Great  Britain  a  simikr  amalgamation  of  small 
holdings  into  farms  of  the  sizes  which  we  have  now  re- 
ferred to  as  is  at  present  in  progress  in  Ireland.  This 
enlargement  of  farms,  with  the  employment  of  increased 
capital  in  their  cultivation,  insures  a  more  rapid  redams- 
tion  of  waste  lands,  and  general  progress  of  agricnltare  vp 
to  a  certain  point,  than'  would  otherwise  take  place.  Bat 
as  every  step  in  advance  beyond  this  point  implies  sn 

1  Jowmejf  Ai  ConMa,  Italif,  aad  Fnmct,  by  W.  A.  OmWI,  Ei^ 
F.R.&. 
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ineresM  of  outlay  in  proportion  to  tho  extent^  ftnd  the  need 
for  closer  superintendence,  it  aeems  likely  tliat^  in  fature, 
the  sue  of  arable  farma  will  not  further  increase,  but  may 
rather  be  expected  to  approximate  towards  that  which  at 
present  obtaina  in  suburban  districts. 

Farms  are  held  either  by  yearly  tenancy  or  under  leases 
for  a  specified  number  of  years.  The  latter  plan  is  that 
upon  which  nearly  the  whole  lands  of  Scotland  are  let ; 
and  it  obtains  also  to  a  considerable  extent  in  the  northern 
counties  of  England,  in  West  Norfolk,  and  in  Lanoashira 
Bnt  with  these  and  oUier  exceptions,  amounting  altogether 
to  about  a  tenth  part,  the  farms  of  Eii^^d  are  h^  by 
yearly  tenancy,  which  can  be  terminated  by  either  of  the 
eontracting  parties  giving  the  other  six  months^  notice  to 
that  effect  This  precarious  tenure  has  been  attended  by 
far  fewer  ehangea  than  a  stranger  might  suppose,  owing, 
to  the  highly  honourable  conduct  for  which  English  pro- 
prietors as  a  class  have  lon^  been  noted.  On  all  the  large 
estates  it  is  quite  common  to  find  families  occupying  farms 
of  which  their  aneestors  have  been  tenants  for  generations, 
or  even  for  centuries^  The  mutual  esteem  and  confidence 
which  usually  subsist  between  such  landlords  and  tenants 
are  undoubtedly  much  to  the  credit  of  both,  but  not  the  lees 
has  the  system,  as  a  whole,  operated  unfaTourably  for  all 
concerned ;  for  howerer  numeroua  and  striking  the  excep- 
tions, it  is  yet  the  fact  that  under  this  system  of  tenaney- 
at-wfll  less  capital  has  been  invested  in  the  improvement  of 
farms,  less  labour  has  been  employed,  and  less  enterprise 
displayed  in  their  ordinary  cultivation,  less  produce  has 
beim  obtained  from  them  by  the  occupiers,  and  less  rent 
has  been  received  for  them  by  the  owners,  than  in  the 
case  of  nmilar  lands  let  on  leases  for  a  term  of  years. 
These  different  results  ensue,  not  because  tenants  with  leases 
are  abler  men  or  better  farmers  than  their  neighbours  who 
are  without  them,  but  solely  bcause  the  one  system  re- 
cognises certain  important  principles  which  the  other 
ignores.  It  is  contrary  to  human  nature  to  expect  that 
any  body  of  men  will  as  freely  invest  their  capital,  whether 
in  the  shape  of  money,  skiU,  or  labour,  in  a  business 
yielding  such  dow  returns  as  agriculture,  with  no  better 
gnarantee  that  they  or  their  families  shall  reap  the  fruits 
of  it  than  the  continued  good-will  of  existing  proprietors 
or  those  who  any  day  may  succeed  them,  as  they  will 
do  with  the  seouiity  which  a  lease  for  a  term  of  years 
affords.  It  does  therefore  seem  strange  that  a  majority 
of  the  farmers  of  Great  Britain  should  be  tenants-at-will, 
and  still  more  strange  that  they  should  be  so  of  choice. 
It  is  nevertheless  true  that  a  considerable  portion  of  the 
tenantry  el  England  are  even  less  disposed  to  accept  of 
leases  than  their  landlords  are  to  grant  them.  The  latter 
ding  to  the  system  because  of  the  greater  control  which 
they  thereby  retain  over  their  estates,  and  the  greater 
political  influence  with  which  it  invests  them :  the  former 
do  10  because  low  rents  are  one  of  its  accompaniments. 
Since  the  removal  of  restrictions  on  the  importation  of 
foreign  agricultural  produce,  there  are  indications  that 
neither  landlords  nor  tenants  are  so  well  satisfied  with  this 
system  of  tenancy-a^will  as  they  once  were.  Kot  only  is 
the  granting  of  leases  becoming  more  common  than  it  has 
hitherto  been,  but  there  is  a  growing  desire  on  the  part  of 
tenants  to  obtain  the  benefit  of  that  guarantee  for  the 
realising  of  their  capital  which  tetuuU^ht  affords  to  en- 
terprising farmers  who  may  have  unexpeciedly  to  quit  their 
farms.  In  certain  districts  of  England  this  claim,  called 
ttMnt-rigJd,  has  been  recognised  so  long  that,  apart  either 
^rom  written  stipulation  or  statutory  enactment,  it  has,  by 
mere  usage,  attained  to  something  like  a  legal  standing. 
In  Lincolnshire  an  out-going  tenant  can,  by  virtue  of  this 
•isage,  claim  from  his  landlord  or  successor  repayment,  in 
sertain  definite  proportions,  of  the  cost  of  such  ameliora- 


tions of  a  specified  kind  as  he  may  have'made  during  the 
last  years  of  his  occupancy,  and  the  benefits  of  whic&  his 
removal  hinders  him  from  realising  in  the  natural  way.  ' 

Tenant-right  is  certainly  a  valuable  adjunct  to  tenancy- 
at-will,  but  still  it  does  not  meet  the  real  exigencies  of  the 
case.  There  are  feelings  inherent  in  man's  nature  which 
cause  him  to  recoil  from  exertions  the  fruits  of  which  are 
as  likely  to  be'  eigoyed  by  a  stranger  as  by  himself  or  his 
family.  This  repugnance,  and  its  paralysing  influence,  is 
not  to  be  removed  by  a  mere  ""ri^t"-  to  pecuniary  com- 
pensation. It  is  certainty  of  tenure — so 'far  at  least  as 
human  arrangements  can  be'  certain — which  vfiU  reaUy 
induce  a  farmer  to  throw  his  whole  heart  into  his  buainesSb 
It  is  accordingly  to  this  principle  that  leases  owe  their 
value,  and  by  it  also  that  the  only  weak  point  in  them 
is  to  be  accounted  for.  The  first  years  of  a  lease  are 
usuaUy  characterised  by  an  energetic  performance  of  various 
improvements,  whereas  towards  its  dose  there  is  usually 
sudi  a  withdrawing  even  of  ordinary  outlay  as  is  unfi^vour- 
abld  to  the  interests  of  both  landlord  and  tenant  Tl^re 
is  at  present  a  v^  generally  entertained  opinion  that 
this  inconvenience  would  be  obviated  by  engrafting  the 
system  of  tenant-right  upon  that  of  leases.'  So  strongly 
has  the  current  of  opinion  been  running  in  this  direction 
that  a  bill  has  been  submitted  to  the  legislature  for  the 
purpose  of  conferring  on  out-going  tenants  a  legal  daim  to 
compensation  for  certain  specified  investments  which  may 
have  been  made  by  them,  but  of  which  their  removal  hinders 
them  from  reaping  the  benefit  This  bill  further  provided 
that  in  the  event  of  a  tenant  having  erected  buildings  for 
his  own  accommodation  without  the  sanction  of  his  landlord, 
he  should  have  a  right  to  remove  the  materials  if  the 
landlord  or  incoming  tenant  declined  to  purchase  them. 
Through  acddental  circumstances  this  bill  was  withdrawn 
without  being  discussed,  but  it  is  certain  to  be  re-intro- 
duced, and  sooner  or  later  to  be  passed.  It  is  now  admitted 
on  all  hands  that  land  cannot  be  cultivated  to  its  full 
measure  of  productiveness  without  a  large  investment  of 
capital,  and  that  this  outlay,  when  once  incurred,  cannot 
be  recouped  for  several  years  at  the  least  It  is  in  vain, 
therefore,  to  expect  that  these  so  much  needed  investments 
will  be  inade  until  those  who  should  make  them  are  secured 
against  having  their  property  confiscated  by  a  six  months^ 
notice  to  quit 

It  seems  to  be  generally  admitted  that  twenty-one  years 
is  the  proper  duration  for  an  agricultural  leasee  Such  a 
term  suffices  to  give  confidence  to  the  tenant  in  embarking 
his  capital,  and  secures  to  the  landlord  his  legitimate 
control  over  his  pruperty,  and  due  participation  in  its 
wuying  value.  It  is  generally  felt  by  tenants  that  the 
lease  or  document  in  which  their  agreement  with  their 
landlord  is  engrossed  might  with  advantage  be  much 
shortened,  as  well  as  simplified  in  its  terms.  "When  treating 
of  the  succession  of  crops  we  have  already  expressed  our 
views  regarding  those  restrictive  clauses  which  usually 
occupy  a  prominent  place  in  such  writings.  Such  restric- 
tions are  of  course  introduced  with  the  view  of  guarding 
the  property  of  the  landlord  from  deterioration ;  but  when 
he  is  so  unfortunate  as  to  meet  with  incompetent  or  dishonest 
tenants,  they  entirely  fail  to  secure  this  object,  and  yet  are 
a  hindrance  and  discouragement  to  enterprising  and  con- 
scientious tenants.  It  is  probable  that  the  existence  of 
the  laws  of  distraint  in  En^and  and  hjrpothec  in  Scotland, 
which  give  t^  landlords  a  lien  over  the  effects  of  their 
tenantry  in  security  for  the  payment  of  the  current  year's 
rent,  has  had  its  infiuence  in  adding  to  the  number  and 
stringency  of  these  clauses,  and  hasWcouraged  the  practice 
of  letting  lands  by  tender  to  the  highest  offerer.  For  the 
law  in  question,  by  rendering  landlords  to  a  considerable 
extent  independent  of  the  personal  character  and  pecuniary 
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drcomstanoet  of  tlie  occupiers  of  their  land,  has  obvioualy 
a  direct  tendency  to  render  them  less  cautious  than  they 
would  otherwise  be,  and  to  induce  them,  when  tempted 
by  the  promise  of  high  rents,  to  trust  more  to  this  l«gal 
security  than  to  the  moral  character,  business  habits,  pro- 
fessional skill,  and  pecuniary  competency  of  candidates  for 
their  farms. 

SeOion  2. — Ca^pnai  required  for  uorhng  a  Farm. 

The  amount  of  capital  that  is  required  in  order  that  the 
business  of  farming  may  be  conducted  adyantageously,  is 
largely  determined  by  the  nature  of  the  soil,  &c,  of  each 
faim,  the  system  of  management  appropriate  to  it,  the  price 
of  stock  and  of  labour,  and  the  terms  at  which  its  rents 
are  payable.  In  the  case  of  land  of  fair  quality,  on  which 
the  alternate  husbandry  is  pursued,  and  when'Uie  rents 
are  payable  as  the  produce  is  realised,  £10  per  acre  may 
be  regarded  as  an  amount  of  capital  which  will  enable  a 
tenant  to  prosecute  his  business  with  advantage  and  com- 
fort. In  letting  a  farm,  a  landlord  not  only  does  a  just  and 
prudent  thing  for  himself,  but  acts  as  a  true  friend  to  his 
proposed  tenant,  when  he  iUsists  upon  being  shown  that 
the  latter  is  possessed  of  available  funds  to  an  amount 
adequate  to  its  probable  requirements. 

The  importance  of  the  topics  to  which  we  have  thus 
referred  is  happily  expressed  by  Mr  Pusey,  when,  after 
enumerating  various  agricultural  desiderata,  he  says,  "  In 
some  degree  none  of  us  cany  out  all  that  is  in  our  power ; 
but  want  of  capital  and  want  of  confidence  in  the  tenure 
of  farms  are,  I  suppose^  the  two  principal  causes  of  this 
onussion." 

SeOitm  3. — Sdueaium  ofFarmen, 

But  the  mere  possession  of  capital  does  not  qualify  a 
man  for  being  a  farmer,  nor  is  there  any  virtue  inherent  in 
a  lease  to  insure  his  success.  To  these  must  be  added 
probity,  knowledge  of  his  business,  and  diligence  in  pro- 
secuting it  These  qualifications  are  the  fruits  of  good 
education  (in  the  fullest  sense  of  that  term),  and  are  no 
more  to  be  looked  for  without  it  than  good  crops  without 
good  husbandry.  Common  school  instruction  will,  of 
oourse,  form  the  groundwork  of  a  farmer's  education ;  but 
to  this  should  be  added,  if  possible,  a  classical  curriculum. 
It  has  been  the  fashion  to  ask,  "  Of  what  use  are  Greek  and 
Latin  to  a  fanner  T  Now,  apart  from  the  benefit  which 
it  is  to  him,  in  common  with  other  men,  to  know  the 
structure  of  language,  and  to  read  with  intelligence  the 
literature  of  his  profession,  which  more  and  mora  abounds 
in  scientific  terminology,  we  believe  that  no  better  discipline 
for  the  youthful  mind  has  yet  been  devised  than  the  dajuical 
course  which  is  in  use  in  our  best  public  schools.  Of  this 
discipline  we  desire  that  every  future  farmer  should  have 
the  advantage.  But  the  great  difficulty  at  present  lies  in 
finding  appropriate  occupation  for  such  youths  between 
their  fifteenth  and  twentieth  years.  In  many  cases  the 
sons  of  farmers  are  during  that  period  put  to  farm  labour. 
If  they  are  kept  statedly  at  it,  and  are  made  proficient  in 
every  kind  of  work  performed  on  a  farm,  it  is  a  good  pro- 
fessional training  as  far  as  it  goes.  The  more  common 
one— at  least  as  regards  the  sons  of  the  larger  class  of 
farmers — ^which  consists  of  loitering  about  without  any 
stated  occupation,  attending  fairs  and  markets,  and  pro^ 
bably  the  race-course  and  hunting-field,  is  about  the  most 
absurd^and  pernicious  that  can  weU  be  imagined.  Such 
youths  are  truly  to  be  pitied,  for  they  are  neither  inured 
io  bodily  labour  nor  afforded  the  benefits  of  a  liberal  educa- 
tion. It  need  not  surprise  any  one  that  such  hapless  lads 
often  prove  incompetent  for  the  struggles  of  life,  and  have 
to  yield  their  places  to  more  vigorous  men  who  have  exgoyed 
the  benefit  of  "bearing  the  yoke  in  their  youth."    Unless 


young  men  are  kept  at  labour,  either  of  mind  or  of  bodj, 
until  oontinuous  exertion  during  stated  hours,  canfinemeat 
to  one  place,  and  prompt  obedience  to  their  snperion 
have  ceased  to  be  irksome,  there  is  little  hope  of  their  eitiur 
prospering  in  business  or  distinguishing  themselves  in  tiidr 
profession.  Owing  to  the  altered  halnts  of  society,  then 
is  now  less  likelihood  than  ever  of  such  young  perwoi 
as  we  are  referring  to  being  subjected  to  that  arduou 
training  to  bodily  labour  which  was  once  the  uniTsml 
practice ;  and  hence  the  necessity  for  an  appropriate  coane 
of  study  to  take  its  place.  Many  Scottish  farmen  en- 
deavour to  supply  this  want  by  placing  their  sons  for  seniil 
years  in  the  dutmbers  of  an  attorney,  estate-agent,  or  land 
surveyor^  partly  in  order  that  they  may  acquire  a  know- 
ledge of  accounts,  but  especially  for  the  sake  of  the  whole- 
some discipline  which  is  implied  in  continuous  applicstioa 
and  subjection  to  superiors.  It  is  also  common  for  such 
youths  to  be  sent  to  Edinburgh  for  a  winter  or  two  to 
attend  the  class  of  agriculture  in  the  Univeruty,  and 
perhaps  also  that  of  chemistry,  and  the  Veterinary  College 
classes.  This  is  well  enough  in  its  way;  but  there  it 
wanting  in  it  an  adequate  guarantee  that  there  ii  real 
study---the  actual  performance  of  daily  mental  work.  The 
agricultural  college  at  Cirencester  appears  to  come  more 
fully  up  to  our  notion  of  what  is  needed  for  the  profeanonal 
training  of  farmers  than  any  other  institution  which  we  yet 
possess.  We  shall  rejoice  to  see  such  opportunities  of 
instruction  as  it  affords  multiplied  in  Qreat  Britain.  After 
exg'oying  the  benefits  of  sudi  a  oourse  of  training  as  we 
have  now  indicated,  young  men  would  be  in  dreumstanoei 
to  derive  real  advantage  from  a  residence  with  some  ex- 
perienced practical  farmer,  or  from  a  tour  through  the  beit- 
cultivatod  districts  of  the  country.  We  are  well  aware  that 
what  we  have  now  recommended  will  appear  sufficiently 
absurd  to  the  still  numerous  class  of  persona  who  belieTe 
that  any  one  has  wit  enough  to  be  a  farmer.  But  tfioee 
who  are  competent  to  judge  in  the  case  can  well  afford  to 
snule  at  such  ignorance.  They  know  that  agriculture  iiat 
once  an  art,  a  science,  and  a  business ;  that  the  researchee 
of  naturalists,  chemists,  geologists,  and  mechaniciatts  are 
daily  contributing  to  the  elucidation  of  its  principles  sad 
the  guidance  of  its  practice ;  and  that  while  its  pursiiitB 
afford  scope  for  the  acutest  minds,  they  are  relished  by  the 
most  cultivated.  As  a  business  it  shares  to  the  full  in  the 
effects  of  tliat  vehement  competition  which  is  experienced 
in  every  other  branch  of  industry,  and  haa  besides  many 
risks  peculiar  to  itself.  The  easy  routine  of  the  olden 
time  is  gone  for  ever;  and  without  a  good  measure  of  tact^ 
energy,  and  industry,  no  man  can  now  obtain  a  livelihood 
by  farming.  It  is  desirable  that  all  this  should  be  known, 
as  nothing  has  been  more  common  than  for  parents  who 
have  sons  too  dull  to  be  scholars  or  too  indolent  for  trader 
to  put  them  to  farming;  or  for  persons  who  have  earned  a 
competency  in  some  other  calling  to  covet  the  (supposed) 
easy  life  of  a  farmer,  and  find  it  to  their  sorrow  a  hflnwing 
and  ill-requited  one. 

Seetum  4. — Farm  Labouren. 

The  agriculture  of  a  country  must  ever  be  laigelj 
affected  by  the  condition  and  character  of  the  peasaatiy  bj 
whom  its  labours  are  performed.  An  acute  observer  hee 
shown  that  in  England  a  poor  style  of  farming  sad  low 
wages — ^that  good  farming  and  lugh  wages,  usually  go 
together;  and  that  a  low  rate  of  wages  is  significsntljr 
associated  with  a  high  poor-rate.  The  worst  paid  and 
worst  lodged  labourers  are  also  the  moat  ignorant,  the 
most  prejudiced,  the  most  reckless  and  insubordinsta 
The  eminence  d  the  agriculture  of  Scotland  ia  due  is 
large  measure,  to  the  moral  worth  and  intelligence  of  her 
peasantry.    For  this  she  is  indebted  to  the  esi^  estshfiib- 
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ment  ot  Her  parody  scJioolB,  and  to  the  sterling  quality  of 
thie  elementaiy  educatioii  which  the  children  of  her  tenantry 
and  peasantiy  haye  for  generations  received  in  these 
Bchodfl  together.  These  schools  had  nnf  ortonately  become 
inadeqxuite  to  the  increased  population;  bnt  still  in  the 
rsrsl  districts  of  thQ  Scottish  lowlands  it  is  a  rare  thing  to , 
rteet  with  a  farm  labourer  who  cannot  both  read  and  writcL 
Apart  from  higher  benefits,  the  facilities  Which  the  aenioes 
of  such  a  class  of  labourers  It&ye  afforded  for  the  intro- 
daction  and  development  of  improved  agricultural  practices, 
the  use  of  intricate  machinery,  and  the  keeping  of  accurate 
accounts,  cannot  well  be  over-rated.  It  is  an  interesting 
testimony  to  the  value  of  a  sound  system  of  national 
education  that  our  Scottish  peasantry  should  be  in  such 
request  in  other  parts  of  the  kingdom  as  bailiffs,  gardeners, 
and  overseers.  Becent  legislation  warrants  the  expectation 
that  this  inestimable  blessing  will  speedily  be  eigoyed  by 
oar  entire  population. 

The  pernicious  influence  of  the  present  law  of  settlement 
and  removal  upon  the  English  labourer  is  now  attnMting 
the  attention  which  it  so  urgently  demands.  The  pro- 
prietors and  tenants  of  particular  parishes  in  various  parts 
of  England  at  present  combine  to  lessen  their  own  shm  of 
the  burden  of  the  poor-rate  by  pulling  down  cottages  and 
compelling  their  labourers  to  rende  out  of  their  bounds. 
The  folly  and  cruelty  of  such  shortsighted  policy  cannot 
be  too  strongly  reprobated.  These  poor  people  are  thus 
driven  into  towns,  where  their  families  are  crowded  into 
wretched  apartments,  for  which  they  must  pay  exorbitant 
rants,  and  where  they  axe  constantly  exposed  to  moral  and 
physical  contamination  of  every  sort  From  these  com- 
fortless abodes  the  wearied  and  dispirited  men  must  trudge 
in  all  weathers  to  the  distant  scene  of  their  daily  labours. 
One  cannot  conceive  of  a  prosperous  agriculture  co-existing 
with  such  a  system,  nor  feel  any  surprise  that  thieving, 
incendiarism,  and  burdensome  rates  should  be  its  frequent 
accompaidments.  It  is  pleasant  to  contrast  with  this  dose- 
pariah  policy  ihe  conduct  of  some  of  our  English  nobility, 
who  are  building  comfortable  cottages  and  providing  good 
schools  for  the  whole  of  the  labourers  upon  their  princely 
estates. 

About  the  middle  of  the  18th  century,  when  the  old 
township  system  began  to  be  broken  up,  aifd  the  land  to 
he  enclosed  and  arranged  into  compact  farms  of  considerable 
size,  it  happily  became  the  practice  in  the  south-eastern 
counties  of  Scotland,  and  a  portion  of  the  north  of  England, 
to  provide  each  farm  with  its  own  homestead,  set  down  as 
near  its  centre  as  possible,  and  with  as  .many  cottages  as 
would  accommodate  all  the  people  statedly  required  for  the 
work  of  that  farm.  These  cottages,  always  placed  in  con- 
venient proximity  to  the  homestead,  are  let  to  the  tenant 
slong  with  the  farm  as  a  necessary  part  of  its  equipment 
The  farmer  hires  his  servants  by  the  year  at  stipulated 
wages,  each  family  getting  the  use  of  a  cottage  and  small 
gaAeu  rent  free.  The  farmer  has  thus  always  at  hand 
a  staff  of  labourers  on  whose  services  he  can  depend ;  and 
they,  again,  being  engaged  for  a  year,  are  never  thrown  out 
of  work  at  slack  seasons,  nor  are  &ey  liable  to  loss  of  wages 
from  bad  weather  or  casual  sicknees.  This  arrangement 
has  the  further  advantage  of  the  men  being  removed  from 
the  temptations  of  the  village  alehouse.  So  successfully 
has  this  system  worked  that  the  counties  in  which  it  pre- 
vails have  long  had,  and  still  have,  an  agricultural  popula- 
tion unequalled  in  Great  Britain  for  intelligence,  good 
conduct^  and  general  well-being. 

Over  a  very  large  portion  of  Scotland,  and  more  espedally 
in  the  counties  lying  betwixt  the  Forth  and  the  Moray  Frith, 
while  the  arrangement  of  farms  and  mode  of  management 
sre  substantially  the  same  as  those  of  the  border  counties, 
.  there  is  this  mvkfA  diffnreucQ.  that  ihp  ploufdunen  as  a  rule 


Uve  by  themselves  in  bothies.  They  are  for  the  most  part 
uiunarried  men;  although  not  a  few  of  thehi  have  wives  and 
children  living  under  the  most  unfavourable  conditions  in 
distant  towns  and  villages ;  and  so  it  comes  to  pass,  under 
this  bothy  system,  that  about  two-thirds  of  all  the  men 
statedly  employed  in  farm  labour  are  shut  out  from  all  the 
comforts  and  blessings  of  family  life,  and  have  become  in 
consequence  rude,  reckless,  and  inunoral.  Until  a  quite 
recent  date  this  system,  because  of  its  supposed  economy, 
was  stoutly  defended  both  by  landlords  and  farmers ;  but 
its  evil  effects  have  become  so  manifest  as  to  convince  them 
at  last  that  \he  system  is  wrong,  and  there  is  now  in  coi^ 
sequence  a  general  demand  for  more  cottages  on  f aim& 

The  condition  of  the  agricultural  labourers  in  the  southern 
counties  of  England  has  long  been  of  a  most  unsatiitfaotory 
character.  The  discontent  that  had  long  existed  among 
them  has  at  last,  in  the  summer  of  1873,  culminated  in 
wide^read  combinations  and  strikes  for  higher  wages  and 
better  terms.  To  a  large  extent  the  labourers  have  been 
able  to  make  good  their  demands,  although  at  the  cost  of 
much  unhinging  of  old  relations  betwixt  them  and  their 
employers,  and  a  great  deal  of  mutual  grudging  and 
jealousy.  The  thorough  healing  of  chronic  social  maladies 
is  always  difficult,  and  usually  demands  the  patient  use  of 
a  variety  of  remedial  measures.  We  venture  to  express  the 
opinion  that  much  benefit  would  ensue  from  the  adoption 
in  southern  England  of  the  essential  parts  of  the  border 
system,  viz.,  cottages  on  each  farm  for  all  its  regular 
labourers,  yearly  engagements,  and  a  cow's  keep  as  part 
of  the  wages  of  each  family.  ^ 

Section  5. — What  the  Legislature ihottlddo/br  Agriculture, 

The  further  progress  of  our  national  agriculture  is  un- 
doubtedly to  be  looked  for  from  the  independent  exertiona 
of  those  immediately  engaged  in  it ;  but  important  assist" 
ance  might  be,  and  ought  to  l)e,  afforded  to  them  by  thb 
legislature,  chiefiy  in  the  way  of  removing  obstructions. 
What  we  desiderate  in  this  respect  is  the  repeal,  or  at  least 
the  important  modification,  of  the  law  of  distraint  and 
hypothec ;  the  conmiutation  of  the  burdens  attaching  to 
copyhold  lands ;  the  reformation  of  the  law  of  settlement ; 
the  removal  of  the  risk  and  costs  which  at  present  interfere 
with  the  transference  of  land;  the  endowment  of  an 
adequate  number  of  agricultural  colleges,  with  suitable 
museums,  apparatus,  and  illustrative  farms ;  and  the  com- 
pulsory adoption  of  a  uniform  standard  of  weights  and 
measures.  We  desire  also  to  see  the  arterial  or  trunk 
drainage  of  the  country  undertaken  by  government  Until 
this  is  done,  vast  tracts  of  the  most  fertile  land  in  the 
kingdom  cannot  be  cultivated  with  safety  and  economy, 
or  attain  to  the  productiveness  of  which  they  are  capable. 
It  is  the  opinion  ^t  Mr  Bailey  Denton,  the  eminent  drauung 
engineer,  that  not  more  than  three  miUions  of  acres  of  the 
land  of  Great  Britain  have  yet  been  drained.  Our  national 
interests  surely  require  that  its  agriculture  should  be  freed 
from  such  obstructions  as  these,  and  that  it  should  receive 
the  benefit  of  a  fair  share  of  public  provision,  such  as  is 
made  for  training  youths  for  the  learned  professions  and 
for  the  public  service ;  and  of  %uch  grants  as  are  given  in 
aid  of  scientific  research  for  the  encouragement  of  the  fine 
arts,  and  for  the  furtherance  of  manufactures  and  commerce. 

We  caimot  close  this  section  without  referring  to  another 
grievance  which  has  long  had  a  most  depressing  effect  on 
the  agriculture  of  particular  districts  of  our  country,  and  is 
now,  we  regret  to  say,  spreading  rapidly  to  all  parts  of  it, 

1  For  oonflrmAtlott  aod  fall  mortrfttioii  of  the  iUtcmnti  aad 
opbAooM  In  the  aboT»  Bectioaon  agrioaltnnl  Ubonien,  the  ned«r  is 
nifamd  to  the  reports  of,  and  tbo  evidenc*  coUeoted  by,  the  **  Com- 
ainioii  on  the  Smployment  of  Children,  Yoong  PenoDS,  and  Womea 
in  ijplenltue,"  In  1870. 
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in  the  exoeaaive  preMiration  of  game.  This  evil  has  been 
greatly  aggravated  ainoe  that  mode  of  sporting  called  the 
battae  has  nnhappily  become  the  fashion.  For  this  amnse- 
ment  a  very  large  head  of  game  is  reckoned  to  be  indis- 
pensable, and  proprietors  who  engage  in  it  are  naturally 
enongh  led  to  vie  with  each  other  as  to  who  shall  show 
the  greatest  quantity  of  game,  and  report  the  heaviest  bag, 
at  their  respective  shooting  parties.  All  this  necessarily 
implies  a  grievous  waste  of  farm  produce,  and  frightful  loss 
to  farmers  whose  crops  are  exposed  to  the  incursions  of  the 
privileged  vermin.  Worst  of  all,  these  hordes  of  game 
present  such  irresistible  temptation  to  poaching  that  the 
rural  population  is  demoralised  by  it  to  an  alarming 
extent  So  long  as  field  sports  were  in  a  great  measure 
restricted  to  resident  landowners  and  their  personal  friends, 
they  were,  with  rare  exceptions,  careful  not  to  allow  their 
tenants  to  be  iigured  by  game.  Now,  however,  there  are 
multitudes  of  men  who,  having  acquired  wealth  in  business, 
are  eager  to  engage  in  field  sports,  and  ready  to  give  almost 
any  amount  of  money  for  the  privilege  of  doing  sa  These 
game  tenants  are  often  utterly  regardless  of  the  interests  of 
fanners,  and  cause  them  both  loss  and  annoyance.  All  this 
is  occasioning  such  an  amount  of  heart-burning  and  aliena- 
tion of  feeling  between  different  daases  of  society  as  cannot 
fail  to  have  disastrous  consequences.  A  few  years  ago  the 
removal  of  hares  and  rabbits  from  the  list  of  animals  pro- 
tected by  the  game-laws  would,  so  far  at  least  as  landlords 
and  their  tenants  are  concerned,  have  put  an  end  to  all  this 
nusery.  The  refusal  of  so  moderate  a  concession  has  in  all 
likelihood  sealed  the  fate  of  these  oppiesaiva  laws  which 
have  80  long  embittered  society  and  disgraced  our  country. 

Section  ^ — Ccnduding  Semarkt. 

On  carefully  comparing  the  present  condition  of  British 
agriculture  with  whiat  it  was  forty  years  ago,  the  change 
for  the  better  is  found  to  be  very  great  indeed.  But  on 
all  hands  there  are  many  indications  warranting  the  an- 
ticipation that  the  progress  of  disoovezy  and  improvement 
in  future  will  be  more  steady,  more  rapid,  and  more  general 
than  it  has  hitherto  been.  There  is  not  only  a  more  general 
and  more  earnest  spirit  of  inquiry,  but  practical  men, 
instead  of  desplBing  the  aids  of  science,  seek  more  and  more 
to  conduct  their  investigations  under  its  guidance.  Experi- 
ments are  made  on  an  ever-widening  saJe  and  upon  well- 
concerted  plans.  Their  results  are  so  recorded  and  published 
that  they  at  once  become  available  to  all,  and  each  fresh 
investigator,  instead  of  wasting  his  energies  in  re-discovering 
what  (unknown  to  him)  has  been  discovered  before,  now 
makes  his  start  from  a  well-ascertained  and  ever«dvancing 
frontier.  Formerly  the  knowledge  of  the  husbandman  con- 
sisted very  much  of  isolated  facts,  and  his  procedure  was 
often  litde  better  than  a  groping  in  the  dark.  As  the 
fxUionaU  of  his  various  processes  is  more  clearly  discovered, 
he  will  be  enabled  to  conduct  them  with  greater  economy 
and  precision  than  he  can  do  at  present  A  clearer  know- 
ledge of  what  really  constitutes  the  food  of  plants,  and  of  the 
various  influences  which  affect  their  growth,  will  necessarily 
lead  to  important  improvements  in  all  that  relates  to  the. 
collection,  preparation,  and  nse  of  manuresw 

What  may  truly  be  called  a  revolution  in  agriculture  is 
now  in  the  act  of  rapid  development^  in  the  application  of 
steam-power  to  the  tillage  of  the  soil,  which  is  spreading 
on  every  sidei  Enough  hss  already  been  accomplished  to 
show  tliat,  under  the  combined  influence  of  drunage  and 
steam  tillage,  the  day  soils  of  En^^d  will  speedily  have 
their  latent  fertility  brought  into  play  in  a  manner  that 
viU  mightily  augment  our  sappUea  ol  bome^giown  bread- 


corn  and  butcher-meat  It  may  indeed  now  be  roasouahly 
anticipated  that  these  hitherto  impracticable  soils  will  again 
take  tiieir  place  as  our  best  corn-growing  lands,  and  that 
those  large  portions  of  the  country  where  for  a  long  time 
our  national  agriculture  presented  its  poorest  aspect^  may 
ere  long  exhibit  its  proudest  achievements. 

In  closing  this  rapid  review  of  British  Agriculture,  it  ii 
gratifying  and  cheering  to  reflect  that  never  was  this  greet 
branch  of  national  industry  in  a  healthier  condition,  and 
never  were  there  such  solid  grounds  for  anticipating  for  it 
a  steady  and  rapid  progress.  The  time  has  hardly  yet  gone 
by  when  it  was  much  the  way  with  our  manufacturing 
and  trading  men,  and  our  civic  population  generally,  to 
regard  our  farmers  as  a  dull,  plodding  sort  of  people^  greatly 
inferior  to  themselves  in  intelligence  and^  energy.  Many 
of  them  seem  now,  however,  to  be  awakening  to  the  fact 
thai  their  rural  brethren  possess  a  full  share  of  those 
qualities  which  so  honourably  diBtingmsh  the  British  race. 
Nay,  some  of  them  may  have  experienced  no  little  surprise 
when  they  became  aware  that  in  a  full  competition  of  our 
whole  industrial  products  with  those  of  other  nations,  as  at 
Paris  in  1855,  and  at  similar  and  more  recent  international 
expositions,  the  one  department  in  which  Britain  con- 
fessedly outstripped  all  her  rivals  was  not  in  any  of  her 
great  staple  manufactures,  but  in  the  live  stock  of  her  fannii^ 
and  in  her  agricultural  implements  and  machinery 

Ltd  qfFlaiei  aeeompanying  this  AtiieU, 

Fltto 

Ho.  IIL  Plan  of  Covered  Homestead  for  a  small  Farm,  by  ICr  J. 
Cowie. 
lY.  Oronnd  Flan  of  Steading  and  Ollicei  on  the  Home  Fam 

of  the  Earl  of  Sontheak. 
Y.  Shorthorn  Bull  and  Cow. 
VI.  Hereford  Boll,  and  South  Down  Ewe  and  lAmK 
YII.  Cheviot  Ewe  and  Blackfaoed  Heath  Sheep^ 
YIII.  Leioester  Ram  and  Ewe. 
IX.  Bomaey  Marah  Ewe,  and  Sow  of  the  Laige  English  Bread 

The  following  description  hss  been  supplied  along  with 
the  plan  given  in  Plate  lY. : — "It  represents  the  ground 
plan  of  a  steading  of  offices  reoentiy  bmlt  on  the  home  farm 
of  the  Earl  of  Southesk,  planned  by  Charles  Lyall,  IBmi, 
his  lordship's  factor.  It  contains  a  powerful  thrashing- 
null,  oom^ruiser,  oil-crusher,  chaff-cutter,  and  tunip- 
slioer,  all  driven  by  a  portable  steam-engine ;  and  is  amply 
supplied  with  water  for  the  troughs,  and  is  lighted  by  gaa 
It  may  be  regarded  as  a  model,  containing  as  it  does  all 
the  conveniences  and  appliances  necessary  for  the  complete 
development  of  the  stock  and  implement  departments.  It 
Ib  calculated  for  an  occupancy  of  500  acres,  and  was  built^ 
including  the  steam-engine,  at  a  cost  of  about  dC500Q.* 

This  plan  may  very  well  illustrate  the  present  state  of 
opioion  as  to  whether  or  not  catUe  should  be  kept  whoDy 
under  cover.  It  gives  an  affirmative  answer  to  this  ques- 
tion in  the  case  of  fattening  cattle ;  but  for  breeding  stock 
of  all  ages  it  provides  accommodation  in  open  yards.  This 
we  consider  tiie  best  arrangement ;  f or  it  ia  impossible  is 
the  case  of  breeding  stock  to  retain  that  fine  coat  ol  hair 
which  so  enhances  the  good  looks  and  value  of  hig^-^^"* 
cattle  without  such  an  amount  ol  exposure  to  the  weather 
as  is  afforded  by  open  yards  with  covered  sheds.  Tbtn 
is  one  feature  in  this  plan  which  we  cannot  but  regrsty 
viz.,  its  bothy.  It  is  indeed  one  of  the  best  of  its  land, 
having  a  separate  sleeping-pkce  for  each  ol  its  inmatei^ 
and  suitable  arrangements  for  their  cleanliness  and  ooai> 
fort;  but  the  meanest  cottage  in  the  country,  inasmuch  ss 
it  admits  of  family  lif e^  is  to  be  preferred  to  the  nest 
perfect  bothy.  (jl  w.) 
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CHAPTER  TTT, 
LABGE  AND  SMALL  FABlCIKa 


No  treatifle  on  agrionltnre  \fTll  in  these  days  be  con- 
sidered oomplete  wMch  does  not  take  note  of  some  of  the 
various  modes  in  vhich  the  treatment  of  the  soil  may  be 
affected  by  yariations  in  the  cnltiyating  oocapier's  form  of 
tenora  A  faim  may  be  the  property  of  its  ooeopier,  or 
be  held  by  him  at  will  or  on  lease.  Aooording  to  its 
extent  it  will  be  the  snlject  of  prande  or  of  petite  culture, 
ozpresaions  which  in  the  following  pages  will  be  Anglicised 
83  lai^  and  small  cnltnre  or  farming.  If  a  farm  be  of 
small  size,  and  if  its  occupant  be  also  its  owner,  peasant 
proprietonhip  comes  into  play.  If  it  be  let,  its  rent  may 
consist  of  a  payment  of  predetermined  amonnt  in  money 
or  in  kind,  or  may,  instead  of  a  fixed  portion,  be  a  pre- 
determined proportion  of  the  annual  produce.  It  may  be 
let  to  one  indiYidual,  singly  responsible  for  the  rent  and 
for  sU  imposts,  fiscal  or  ^er,  and  exduaiYely  entitled  to 
the  whole  of  the  remaining  net  prodace;  or  it  may  be  hdd 
in  common  hy  any  number  of  coparceners,  all  co-operating  in 
the  cultivation,  and  jointly  and  severally  responsible  for  the 
rent  and  other  dues,  and  all  participating  in  the  net  profits. 
Each  of  these  systems  has  its  advocates,  and  of  one  of 
them,  at  least,  the  admirers  are  so  much  enamoured  as  to  be 
unable  to  perceive  merit  in  any  of  the  rest  A  judgment 
upon  them  that  would  be  generally  acceptable  is  thwefore 
bnpossible,  and  need  not  be  attempted  here.  Nothing 
more  will  be  aimed  at  than  such  an  impartisl  estimate  of 
the  advantages  and  disadvantages  of  each  as  may  help  an 
unbiassed  r^er  to  judge  for  himselL 

L  In  regard  to  tenancy  at  will  and  to  leases,  little 
need  be  added  to  the  observations  made  in  previous 
chapters  of  this  article^  For  the  consideration,  how- 
ever, of  thoee  who  insist  on  the  undoubted  fact  that 
in  Great  Britain,  where  tenancy  at  will  ia  still  the  rule, 
and  lessee  as  yet  only  the  exception,  the  same  families, 
although  liable  to  be  ousted  at  six  months'  notice,  are 
nevertheless  often  found  occupying  the  same  land  from 
generation  to  generation,  the  following  may  be  suggested 
as  a  not  improbable  explanation  of  the  landlord's  non- 
szerdae  of  the  power  of  eviction.  It  may  perhaps  be  not 
80  much  that  the  formers  really  confound  past  continuity 
with  future  permanency  of  tenure,  as  that  their  want  of 
aecmity  for  the  future  prevents  their  investing  liberally  in 
improvements,  and  th^by  bringing  the  land  into  a  con- 
dition calonlated  to  attract  higher  bidders  for  its  possession. 
Such  increase  as  does  take  place  in  its  lettable  value  is 
diiefly  due  to  enhancement  of  the  prices  of  produce;  and 
to  a  rise  of  rent  proportionate  to  such  enhancement  the 
old  tenants  readily  submit  rather  than  be  removed.  The 
principal  loser  here  is  the  landlord,  whose  short-sighted 
policy  deters  his  tenants  from  a  species  of  enterprise  the 
benefit  of  which  would  eventually  become  principally  his 
own.  If  the  tenants  took  the  trouble  to  make  the  com- 
parison, they  might,  it  is  true,  deliberately  prefer  the  mere 
chance-of  a  long  series  of  years  at  a  low  rent  to  the  cer- 
tainty of  the  same  low  rent  for  a  liznited  term,  coupled  with 
the  nearly  equaLfiertainty  of  a  rise  of  rent  at  the  end  of 
the  term.  Their  geins  in  the  former  case,  they  might 
aigue,  however  meagre,  might  at  least  be  easily  earned; 
whereas  materially  to  increase  them  in  the  latter  case^ 
although  perhaps  possible,  would  be  possible  only  at  the 
expense  oi  much  anxiety  of  mind  as  well  as  of  much 
extra  sweat  of  the  brow. 

H  Of  ffrande  eultwref  or  large  fanning^  it  may  perhaps 
be  thought  almost  superfluous  here  to  enumerate  the  recom- 
mendations, which  indeed  on  one  condition  are  obvious  and 
infiontiovertihl&    Provided  a  bige  farmer  be  possessed  of 


capital  duly  proportioned  to  the  extent  ol  his  holding,  and  of 
intelligenoe  to  employ  his  capital  judiciously,  his  husbandry 
can  scarcely  foil  to  prove  abundantly  satisf aotory»  In  a 
territory  entirely  panelled  out  among  farmers  of  this  de- 
scription there  would,  from  a  purely  agricultural  point  of 
view,  seem  little  left  to  desire.  The  system  certainly  ap- 
proaches towards  the  realisation  of  the  great  object  of  all 
agriculture — that  of  the  production  of  the  greatest  pos- 
sible quantity  and  the  best  possible  quality  of  raw  material 
for  the  use  of  man.  The  distinguishing  characteristio 
of  huge  culture  is  the  scope  it  affords  for  the  appli- 
cation to  husbandly  oi  the  great  principle  of  division  ol 
labour.  -A  well-mansged  la^  farm  is  indeed  a  factory 
for  the  production  of  vegetable  and  animal  substance. 
The  extensive  scale  on  which  operations  are  there  carried 
on  necessitates  the  employment  of  several  persons^  to  each 
of  whom  some  special  occupation  may  be  assigned,  and 
constant  practice  naturally  increases  the  labourer's  skill 
Time,  too,  is  saved  which  would  otherwise  be  lost  in 
turning  frequently  from  one  occupation  to  another;  and 
there  is  also  a  further  saving  in  implements,  large  and 
small,  and  in  draught  cattle,  fewer  of  which  will  suffice 
for  the  tUlage  of  a  given  area  held  entire  than  would 
be  needed  if  the  same  acreage  were  divided  amongst 
numerous  tenants.  Some,  again,  of  the  more  important 
of  agricultural  operations,  and  notably  those  of  drainage 
and  irrigation,  are  in  many  situations  incapable  of  being 
efficiently  performed  except  on  a  large  scale ;  and  though 
they  may  be,  and  often  are,  most  efficiently  performed 
on  the  very  largest  scale  by  a  combination  of  small  land- 
holders, still  every  such  combination  must  necessarily 
be  preceded  by  negotiations  involving  indefinitely  pro- 
longed delay,  with  which  a  single  individual,  occupying 
the  entire  tract,  could  at  his  option  dispense^  And 
a  similar  remark  applies  to  the  costlier  implements  and 
machines,  in  the  iadoption  of  which  associations  of  small 
fanners  may  slowly  follow  the  example  of  individual  large 
farmers,  but  which  they  would  not,  without  such  example, 
have  themselves  adopted — which,  indeed,  unless  previ- 
ously patronised  by  large  farmers,  would  never  have  been 
offered  for  their  adoption.  Probably  no  inventive  genius, 
however  disinterestedly  ardent,  would  have  been  at  the 
pains  to  devise  a  steam  thrashing-machine  or  a  steam 
plough,  had  there  not  been  wealthy  agriculturists,  some  of 
whom  might  readily  be  persuaded  to  risk,  at  their  own 
cost  and  charges,  an  immediate  trial  of  any  promising 
invention.  Farmers  of  limited  means,  even  when  living 
in  the  same  neighbourhood,  would  have^to  be  educated 
into  faith  in  .the  novel  apparatus  before  the  inventor 
would  get  a  single  specimen  taken  off  his  hands. 

Besides,  wherever  Uige  fanning  pravaiUi,  Isim  properties  an  its 
Invariable  oonoomitaats ;  and  wherever  it  is  the  fashion  for  pro- 
prietors to  reside  on  their  estates,  many  of  them  are  sure  to  amnse 
themselves  with  frnning.  Teiy  likely,  if  they  were  to  oonnt  the 
cost,  they  might  find  the  amusement  an  expensive  one.  Not  im- 
possibly they  often  spend  on  the  land  as  mnoh  as  they  get  back 
nom  i^  or  even  more,  the  eXfaenditore  in  that  case  at  best  prodndng 
only  its  ban  equivalent  But  the  same  expenditure,  nnless  so 
applied,  wonld  as  likely  as  not  have  remained  utterly  Tmprodnotiveb 
wtng  devoted  to  some  other  amusement^  or  to  men  parade  or 
Inxniy,  finom  which  no  tangible  ntnm  whatever  would  be  possible ; 
so  that  its  application  to  sgncultnzal  extruvagaaoe  is  virtually  a  gain, 
in  tiie  sense,  at  all  events^  of  preventing  total  Idea  Nor  in  that 
sense  only ;  for  rich  mep  who  take  to  niminff  as  a  pastina  an 
precisely  thoss  most  likely  to  be  forward  in  putting  new  inventions 
and  new  prooesses  to  the  test  of  experiment;  while  tiie  enerienoe 
thenbv  acquind,  instead  of  being  jealously  concealed,  is  uberaUy 
pnbliahed  fiff  and  wide,  so  beoommg  the  property  of  the  whole  body 
of  fiumen  by  professloD,  and  servug  them,  aooording  todromB- 
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siaocM,  as  »  guide  to  foUoW  Of  «  beacon  to  avoid.  Ereiy  one 
intemted  in  anch  matteia  knowa  how  macb  hat  been  done  in  thia 
"wvf  ly  ancceaaiTe  Dukea  of  Bedford  and  Portland  and  Marqaeaaea 
Townahend ;  by  the  late  Earla  of  Leiceater  and  Scarborongh  and 
Eari  Spencer ;  and  by  the  present  Earl  of  Ducie  and  Earl  Gxey ;  nor 
ara  there  many  ways  in  which  a  landed  ariatocraqy  can  better  rebnt 
the  reproach  of  inutility  than  by  thoa  doing  hononr  to  agiicultuie, 
and  baring  the  honour  reflected  back  on  themaelrea. 

As  already  hinted,  however,  it  ia  only  on  condition  of  being  oon- 
dooted  with  adequste  capital  Ihat  Urge  £uming  can  aucceed.  Trrae, 
with  deficient  capital  email  farming  could  auooeed  no  better,  per- 
haps indeed  not  so  well ;  but  then  tnere  ia  much  more  danger  ofthe 
needful  capital  being  wanting  to  a  large  farmer  than  a  small  one. 
Whatever,  from  £5  to  £20,  "be  the  desirable  proportion  per  acre,  the 
number  of  persons  possessing  the  £50  or  £200  required  for  stocking 
a  farm  of  ten  acrea  is  likefy  to  be  everywhere  many  times  more 
than  fifty.fold  that  of  those  possessing  the  £2500  or  the  £10,000 
which  a  sinde  farm  of  500  acres  would  requirSi  Beside?,  in  coun- 
tries abonnaing  with  fortunate  individuals  able  to  count  tiieir 
pounds  sterlinff  by  the  thousand,  promising  modes  ot  investing 
such  considerable  sums  abound  proportionally;  and  even  in  a 
country  so  exceptionally  rich  as  our  own,  the  numbv  of  capitalista 
prepared  to  invest  their  thousands  in  farming  is  sadly  below  tiie 
number  of  farma  which  would  be  all  the  better  for  having  the  same 
thousands  so  invested.  We  are  justified  then  by  experience  in 
saying,  that  wherever  large  famung  is  the  rale,  there  will  probably 
be  ver^  many  farmem  without  adequate  capital.  Now,  in  agricul- 
ture, inadequate  capital  means,  among  other  thinfls,  insufficient 
live  stock  and  insufficient  manure,  and,  as  an  inevitable  consequence, 
defective  crops.     It  means,  in  shorty  imperfect  cultivation. 

HL  From  these  premises  it  would  apparently  result 
that  small  farmers  will  generally  be  more  nearly  pro- 
vided with  the  capital  required  for  their  business  than 
lai^e  ones;  and  such  seems  to  be  actually  the  fact  where- 
erer  peculiar  circumstances  have  not  been  at  work  as  pre- 
ventives. It  is  not  indeed  so  in  Ireland,  where  feudal 
oppression  or  anarchy,  alternating  with  alien  misrule,  has 
in  all  generations  made  destitution  the  heritage  of  the 
peasantry.  Neither  Ib  it  so  in  France,  where  the  swarms 
of  petty  landholders  had  little  of  either  precept  or  example 
to  teach  them  that  to  employ  their  spare  napoleons  in 
thoroughly  cultivating  the  few  acres  they  already  possess, 
would  be  a  much  better  investment  of  their  money  than 
the  purchase  with  it  of  an  additional  acre  or  two  to  be  as 
imperfectly  cultivated  as  the  rest  In  England  the  system 
of  small  cultivation,  strictly  so  called,  has  probably  ceased 
to  exist,  now  that  amateur  farming  has  come  so  much  into 
fashion,  and  that  the  instances  have  become  comparatively 
so  numerous  of  men  of  considerable  substance  turning 
to  farming  for  a  livelihood.  It  wiU  not,  however,  help 
us  much,  when  endeavouring  to  ascertain  the  relative 
merits  of  two  rival  agricultural  systems,  to  contrast  good 
specimens  of  the  one  and  bad  specimens  of  the  other.  If 
we  would  accurately  gauge  their  respective  capabilities,  we 
should  take  them  both  at  their  best,  and  the  comparison 
here  of  large  with  small  farming  will  accordingly  be  of  the 
former  as  it  presents  itself  in  England,  and  of  the  latter  as 
developed  in*  Flanders.  Now,  in  the  territory  first  named 
the  average  capital  of  occupants  of  100  acrp  and  upwards 
would  certainly  not  be  understated,  and  would  probably 
be  materially  overstated,  at  £6  per  acre;  yet  M.  de 
Laveleye,  while  giving  £8  as  the  average  for  Flanders 
(where  the  medium  size  of  farms  is  but  H  acres  in  the 
western,  and  no  more  than  5  acres  in  the  eastern  province), 
adds  that  good  fanners,  judging  of  others  by  themselves, 
would  call  that  sum  mudi  too  Iqw  even  for  an  average; 
and  further  remarks  that,  although  a  small  tenant  may,  on 
entering^  have  only  £S  an  acre,  the  additions  he  is  con- 
tinually making  to  his  live  stock,  and  his  continually 
increasing  purchases  of  manure,  commonly  raise  the  £8  to 
£16  before  the  expiration  of  his  lease.  He  also  informs  us 
that  in  other  Belgian  districts — ^in  t|ie  Hesbayan  portions 
of  Brabant  and  Hainaulty  whereof  one-sixth  is  occupied  by 
farms  of  100  acres  and  upwards,  and  in  the  Condruaian 
portion  of  the  province  of  Namur,  where  farms  of  250 
•eras  and  upwards  are  pretty  numerous — a  farmer's  average 


capital  is  estimated  at  between  X6,  128.  and  £6,  8b.,  and 
between  £3  and  £i  per  acre  respectively.  True,  as  already 
intimated,  there  are  certain  descriptions  of  stock  on  which 
the  small  farmer's  expenditure  must  necessarily  somewhat 
exceed  hia  rival's — ten  Flemish  fanners  of  10  acres  each 
being  probably  obliged  to  keep  ten  horses,  while  an  Eng- 
lish fanner  of  100  acres  might  not  perhaps  have  oocaaioD 
for  more  than  a  pair,  reducing  also  hia  number  of  carts, 
ploughs,  and  the  like,  in  sinvlar  proportion.  But  after  all 
reasonable  deduction  on  thia  account,  the  balance  of  capital 
remaining  for  the  purchase  and  maintenance  of  those  ammals 
and  materials  of  which  no  fanner  ever  has  too  many  or  too 
much,  is  in  general  much  greater  in  the  Fleming's  case  than 
in  the  Englishman's.  "  It  would  startle  the  £i^;i]sh  fanner 
of  400  acres  of  arable  land,"  said  Mr  Rham  forty  yean 
ago,  ''  to  be  told  that  he  ahould  constantly  feed  100  head 
of  cattle,  yet  this  would  not  be  too  large  a  proportion  if 
the  Flemish  system  were  strictly  followed  a  beast  for  eveiy 
8  acres  being  a  common  Flemish  proportion,  and  on  very 
tmaU  occupations,  where  spade  husbandry  is  uaed,  the  pro- 
portion being  still  greate'r."  '*  That  the  occupier,"  he  pro- 
ceeds, **  of  only  10  or  12  acres  of  light  arable  soil  should 
be  able  to  maintain  four  or  five  cows  may  appear  astoniah- 
ing,  but  the  fact  is  notorious  throughout  the  Waes  countiy." 
These  statements  are  of  somewhat  ancient  date,  but  are 
still  as  applicable  as  ever.  During  a  recent  tour  through 
Belgium,  the  present  writer  viaiteid  two  farms  near  St 
Nicolas,  in  the  Pays  de  Waes — the  first  two  that  came  is 
his  way.  On  one,  of  10  acres,  he  found  four  cows,  two 
calves,  one  horse,  and  two  pigs,  besides  rabbits  and  poultry. 
On  the  other,  of  38  acres,  one  bull,  six  cow^  two  heifeis, 
one  horse,  and  seventy-five  sheep — ^these  last,  however, 
being  allowed,  in  addition  to  what  they  got  on  their  owners 
ground,  the  run  of  all  the  stubbles  in  the  commune;  the 
whole  commune,  on  the  other  hand,  being  allowed  the  use 
of  the  bull  gratia.  A  few  days  later  the  writer  went  ovei 
a  farm  a  few  miles  from  Tprea.  On  this,  of  32  acrea  in 
extent^  he  counted  eight  cows,  six  buUocJcs,  a  calf  ei^t 
weeks  old,  and  four  pigs.  To  posseaa  plenty  of  live  stock 
is  to  poaaeea  in  an  equal  abundance  the  firat  requiaitea  of 
austained  fertility.  "No  cattle,  no  dung;  no  dung,  no 
crop,"  ia  a  Flemiah  adage;  and  the  wealthiest  of  English 
agriculturists  are  leaa  prodigal  of  manure  than  the  Fl^iish 
peasantry.  Mr  Caird,  in  his  instructive  and  interestisg 
treatise  on  English  Agriculture,  cites  aa  aomething  extra- 
ordinary that,  for  a  farm  six  milea  from  Manchester,  manure 
should  have  been  bought  at  the  rate  of  1 2  or  1 3  tons  an  acre; 
but  this,  which  in  England  passes  for  laviahnqsa,  might 
seem  more  like  niggardliness  in  Flanders;  for  there  from 
10  to  15  tons  of  good  rotten  dung  and  10  hogsheads  of 
liquid  from  the  urine  tank,  per  acre,  are  quite  common 
aacrificea  and  libationa  to  the  Sterculine  Saturn,  and  some 
30a.  worth  of  purchased  fertilisers — ^bones,  wood-ashea, 
linseed-cake,  and  guano — are  not  unfrequently  superadded. 
Nay,  when  potatoea  are  the  crop  for  whose  increaae  the 
deity  is  invoked,  60  tons  of  manure  per  acre  are  no  unaioal 
quantity  to  lay  on.  The  holder  of  the  farm  of  32  aaea 
near  Tprea,  just  alluded  to,  assured  the  writer,  in  hia  land- 
lord'a  presence,  that,  over  and  above  what  his  own  cattle 
supply,  he  purchases  manure  to  the  value  of  no  leaa  thsa 
£200  annually. 

One  of  the  respects  in  which  small  culture  has  been  admittad  to 
stand  at  some  diaadvantago  in  comparison  with  large  ia  that  flf 
division  of  labour ;  but  againat  whatever  loss  of  time  or  even  iuft* 
riori^  of  aldll  may  result  from  the  necessity  then  is  for  eadi  of  tbi 
labourers  engaged  in  the  former  culture  to  occupy  himself  vitk 
a  variety  of  operations  instead  of  confining  himaelf  toone^  are  tale 
aet  the  additiona  voluntaxiLv  made  to  the  labour  empioyed,  and  aks 
its  superior  heartiness.  Tne  tillage  of  a  small  farm  is  ezeoatcd 
often  entirely,  and  alwavs  in  sreat  measure,  by  the  fanner  hhuHtf 
and  the  members  of  his  fiuouy;  and  when  theae  have  adaqoito 
ceculty  that  the  entire  increase  of  the  soU,  over  and  aboveasfseiM 
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qnaatitjr,  wiU  belong  to  themMlvM,  the^  raerally  do  their  ntmoit 
to  make  the  increeee  u  Urge  as  pooaibie.  Not,  indeed,  alwaye. 
Industry,  in  oommon  irith  other  lirtaea,  ii  greatly  inflaenoed  py 
•ximiito;  and  imell  leaeeholden,  or  otoq  nnlll  freeholdore,.  thinly 
bitenperMd  among  nnmeroiu  tenanta-at-will,  are  mneh  more  likely 
to  aooept  fti  their  atandard  of  beooming  exertion  the  habitual  Ust- 
kaeneaa  of  the  latter  than  to  let  ap  an  independent  atandard  of 
their  own/  Where,  howerer,  email  farmers  are  in  a  decided 
magoiity,  they  ar%  udeea  some  extraordinary  dronnutancee  are  in 
opentbn  to  depress  their  energy,  sore  to  appear  as  models  of  dili- 
geaoe.  Their  aotiyity  is  not  tnen  restricted  within  set  hours  of 
work.  Wheneyer  a  thing  requires  to  be  done  is  with  them  the 
poper  time  for  doing  it,  and  early  and  late,  oonaequently~-long 
Defore  the  hired  jonmerman  comes  in  the  morning  and  long  after 
he  has  gone  home  in  the  eyening^they  may  be  seen  afield,  doina, 
toob  whateyer  they  do,  not  only  with  all  their  might,  but  with  all 
the  heed  which  people  usually  beetow  on  their  own  afTaiza,  eyen 
though  they  bestow  it  on  nothing  else.  In  particular,  they  waste 
Bothmg— least  of  all  anything  that  can  be  used  as  manure.  Now, 
there  are  no  erope  whicn  would  not  be  the  better  for  anoh  special 
attention,  and  there  are  some  to  which  it  is  an  almost  indispensable 
condition  of  excellence.  Flax,  hemp,  hops,  wine,  oil,  ana  tobacco 
fhmish  instances  of  culture  in  which  the  mdiyidnal  plants  re(^uire, 
or  at  any  rate  abundantly  repay,  separate  care.  But  such  mmute 
attention  no  snperrision  can  ensura— no  rate  of  hire  can  command. 
It  is  habitually  rendered  hj  those  only  who  are  direotly  intereeted 
in  rendering  it,  or  otherwise  directly  stimulated — by  the  small 
Burner  and  the  small  faimer'a  wife  and  children  all  working  with 
their  own  hands  for  their  own  behoof^  and  b^  his  seryants,  if  he 
haye  sny ;  for  that  must  be  a  pitiful  oreature  mdeed  who,  with  his 
employer  working  b^  his  side,  will  let  his  employer  work  harder 
than  nimself.  Herein,  then — (in  the  greater  quantity  and  better 
quality  of  work  which  the  same  number  of  persons  will  do  in  small 
aa  compared  with  large  farming)— cvnsistinff  the  distinetiye  excel- 
lence M  the  former  system,  how  far  doee  this  counterbalance  the 
superiority  of  large  farming  in  regard  to  the  saying  of  labour  and 
impIementB  I  There  can  be  no  more  oonclusiye  mooe  of  answering 
this  question  than  by  contrasting  the  substantial  reeults  of  the  two 
systems,  adopting  as  tests  the  raepeotiye  amounts  both  of  gross  snd 
ei  net  produoa  Now,  in  Enarland  the  ayeragv  yiald  of  wheat  per  acre 
waa  in  1887  only  21  bushels,  the  highest  ayerage  for  any  single 
county  being  no  more  than  26  bushels.  The  highest  ayerage  aince 
claimed  for  the  whole  of  England  is  32  bushels;  but  this  is  pro- 
nounced to  be  much  too  high  by  the  best^  perhape,  of  all  authori- 
tiee,  Mr  Caird,  who  giyes  264  nushels  as  "  the  ayerage  of  figuree 
fnrnished  to  him  by  competent  judges  m  all  parts  of  the  kingdom," 
addini^  as  the  result  of  his  own  obseryation,  that  82  bushels,  as  an 
ayerage  produce,  is  to  be  met  with  "only  on  farms  where  both  soil 
and  mansffeihent  are  superior  to  the  preeent  ayerage  of  England.'' 
In  Jersey,  howeyer,  where  the  ayenwe  sixe  of  farms  is  only  16  acres, 
ths  ayerage  produce  of  wheat  for  tihe  fiye  years  ending  with  1888 
was,  by  official  inyestigation,  ssoertained  to  be  40  bushels.  In 
Ouenisey,  where  farms  are  still  smaller,  82  bushels  per  acre  was, 
according  to  Inglii,  considered,  about  the  same  time,  ^'a  good,  but 
still  a  eonunon,  crop ;"  and  the  light  eoil  of  the  Channd  lalands  is 
naturally  by  no  means  particularly  suitable  for  tibe  growth  of 
wheat.  That  of  Flanders,  originally  a  coarse  silicious  sand,  is  par- 
ticnlariy  unsuitable,  and  aecordingly  little  wheat  is  sown  there,  but 
of  that  Uttle  the  ayerage  yield,  at  least  in  the  Waes  distnct,  is, 
aocordmg  to  a  yery  minute  and  oarefU  obeeryer,  from  82  to  86 
bushels.  Of  barley,  a  more  congenial  cereal,  the  ayerage  is  in 
Flanders  41  bushels,  and  in  gooa  ground  60  bushds ;  while  in 
England  it  is  nrobably  under  88^  and  would  certainly  be  oyer^ 
stated  at  30  busnels.  Of  course  the  TEngliA  ayerages  are  consider- 
ably exceeded  m  particular  localities— on  such  farms,  for  instance, 
as  those  of  Mr  Paget,  near  Nottingham,  and  of  Mr  Stansfeld,  in 
the  West  Riding  of  Yorkshire,  wheat  crops  of  46  Iftuhels  per  acre 
being  not  extraordinary,  and  of  66  boahela  not  unknown ;  but  these 
exceptional  cases  may  be  more  than  xsatohed  in  Guernsey,  where 
the  largest  yieU  of  wheat  per  sere,  in  each  of  the  three  years  ending 
with  1847,  was  proyed  to  the  satisfaction  of  the  local  agrioultur^ 
society  to  haye  been  not  lees  than  76,  80,  and  72  bushels  respec- 
tiysly.  Of  poUtoes,  10  tons  per  aore  would  anywhere  in  En^j^d, 
even  on  the  rioh  "warn  landa"  bordering  the  tidal  afBuents  of  the 
Humber,  be  considered  a  high  ayerage  crop ;  but  in  Jersey  the 
ayersce  is  rsckoned  at  15  tons,  and  near  Tamise,  in  eastern 
Flanders,  Mr  Rham  found  a  cultiyator  of  8  aciee  of  poor  Und  nis-' 
ing  nearly  12  tons  from  one  of  them.  Cloyer,  sgain,  "  the  glory  of 
Flemish  fiarming,'*  "is. nowhere  else  found  in  such  perfect  luxuri- 
ance" as  in  Flanders,  where  it  exhibits  "a  yigour  and  weight  of 
produoe  truly  surprising,**  especially  when  it  is  disooyered  "that 
nch  prodigious  crops  are  raised  fh>m  6  lb  of  eeed  per  acn."  Most 
of  the  other  green  crope,  asd  also  most  of  the  root  erope,  grown  in 
Flanders  deeerye  to  be  spoken  of  in  similar  terms ;  and  to  the 
•xtraonlinary  number  of  cattle  fed  upon  theee  green  and  root  crope 
rafaieniie  haa  already  been  made.  If  any  reliance  may  be  placed  on 
these  statbticsy  it  cannot,  howeyer  startling  at  first  hearing,  be  too 


much  to  affirm  that  in  the  Cttmnel  lalands  and  in  Flsadsn  the 
ayerage  of  gcoss  produoo  is  greater  than  in  England  by  fully  ooa- 
fourth,  or  say  by  the  equiyalent  of  9  bushels  of  wheat  per  sen. 

OrosB  prodooe,  however,  is  not  the  only  thing  to  be 
considered,  for  tiiere  is  no  donbt  that  on  eqn^  areea 
email  fanning  employs  more  hands  than  large;  and  it 
might  be  that  the  entire  produce  of  a  smaQ  fann  was  not 
more  than  sufficient  to  feed  the  extra  mouths.  This 
would  not  necessarily  be  an  evil,  unless  on  the  assump- 
tion that  the  condition  of  agrieultural  labourers  is  neces- 
sarily so  wretched  that  an  increase  in  their  number  is 
tantamount  to  an  increase  of  wretchedness.  Possibly, 
howeyer,  the  extra  produce  might  be  less  than  sufficient 
to  feed  ihe  extra  mouths,  so  that  the  quantity  of  net  pro- 
duce remaining  available  for  sale  to  the  non-agricultural 
portion  of  the  community  would  be  diminished;  and,  if 
this  were  really  the  fact,  it  might  be  conclusively  con- 
denmatory  of  small  farming.  Kor,  to  prove  that  it  is 
not  the  fact,  will  it  suffice  to  urge  that  land,  when  divided 
among  numerous  occupants,  commonly  fetches  a  much 
higher  rent  than  when  united  into  a  few  extensive  hold- 
ings— that  whereas,  for  example,  30s.  an  acre  would  in 
England  be  considered  a  fair  and  even  a  high  rate  for 
middling  land,  it  must  be  very  middling  k^d  indeed 
which  in  Guernsey  will  not  let  for  at  least  £4,  while  in 
Switzerland,  another  territory  of  petite  culture,  the  average 
rent  is  £6.  For  these  hi^er  rents  might  be  the  results 
of  an  incident,  not  of  culture,  but  of  tenure — of  that 
excessive  competition  for  land  which  is  unhappily  a  too 
frequent  accompaniment  of  small  farming.  Neither  will 
it  suffice  to  show  that,  although  the  agricultural  popula- 
tion of  a  minutely-divided  territory  is  always  far  denser 
than  that  of  one  of  large  farms,  certain  territories  of  the 
former  description  are  nevertheless  among  those  which 
maintain  the  largest  manufacturing  and  commercial  popu- 
lation— Belgium,  for  instance,  being  second  to  England 
alone  in  that  respect,  and  Switzerland  and  Rhenish 
Prussia  being  likewise  cases  in  point  For  it  may  obvi- 
ously be  replied  that  the  non-agricultural  classes  of  a 
community  need  not  be  entirely  dependent  for  food  on 
home  produce,  but  may  derive  part  of  their  supplies  from 
abroad,  and  it  may  generally  be  impossible  to  ascertain 
what  is  the  proportion  imported.  This  objection  does 
not,  indeed,  apply  to  the  Channel  Islands ;  and  Mr  W.  T. 
Thornton  has,  in  a  new  edition  of  his  Flea  for  Fecuant 
Froprietort,  been  at  considerable  pains  to  prove  that  in 
Ghiemsey  two,  and  in  Jersey  four,  non-agricultural  inhabi- 
tants are  maintained  on  the  produce  of  every  acre  and 
a  half  of  cultivated  land,  whereas  in  England  only  one 
such  person  is  so  fed.  Be  this  as  it  may,  a  preferable,  or 
at  any  rate  more  generally  applicable,  test  is  the  propor- 
tion between  the  extra  production  of  small  farming  and 
the  consumption  of  the  extra  labourers  therein  employed. 
Now,  in  Flanders  and  in  the  two  principal  Qiannel 
Islands  the  agricultural  population  is  about  four  times  as 
dense  as  in  ^igland,  being  at  the  rate  of  about  one  person 
for  every  4  acres,  instead  of  one  for  every  17 ;  but  cause 
has  also  been  shown  for  believing  that  in  Flanders  and  in 
the  same  islands  the  average  produce  of  the  soil  is  greater 
than  in  England  by  the  equivalent  of  9  bushels  of  wheat 
per  acre,  or  of  153  bushels  for  every  17  acres.  But  163 
bushels,  or  say  19  quarters,  of  wheat  is  much  more  than 
three  persons — and  these  not  all  adult  males,  but,  more 
likely,  a  man,  a  woman,  and  a  child — ^would  consume, 
even  if  it  were  supplied  to  them,  and  there  were  nothing 
eke  for  them  to  eat,  and  is  fuUy  three  times  as  much  as 
three  such  persons  d  the  farm  labourers'  dass  in  any  part 
of  Europe  have  the  means  of  procuring.  After  deduction, 
therefore,  of  their  consumption,  there  would  still  remain 
available  for  sale  to  non-a^culturists,  from  the  produoe  of 
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17  acres  under  small  culture,  the  equivalent  of  nearly  100 
bush^  of  wheat  more  than  could  be  spared  for  the  same 
purpose  from  an  equal  extent  of  land  under  a  large  farmer. 
These  conclusions  are  not  put  forward  as  more  than 
roughly  approximate,  nor,  indeed,  in  the  present  disgrace- 
fullj  defective  state  of  British  agricultund  statistics,  are 
any  but  rough  approximations  on  the  subject  possible. 
But,  unless  very  wide  indeed  of  the  truth,  they  must  be 
acknowledged  to  furnish  adequate  reason  why  rural 
magnates  should  not  engross  all  our  praises,  and  why  the 
honest  agricultural  muse  should  reserve  a  share  of  com- 
mendation for  small  leaseholding  farmers  also. 

IV.  And  while  so  much  can  be  said  for  small  leaseholders, 
it  is  obvious  that  every  one  of  the  arguments  adduced  in 
favour  of  that  class  applies  with  redoubled  force  to  small 
freeholders  cultivating  their  own  freeholdsi  A  peasant 
proprietor,  whose  whole  produce  belongs  to  himself,  is 
of  course  richer  than  he  would  be  if  he  had  to  pay  rent 
— can  more  easily  bear  the  expenses  of  cultivation,  of 
procuring  proper  implements  and  manure,  of  drainage  and 
irrigation,  and  of  the  keep  of  live  stock.  Small  lease- 
holders, as  a  class,  lay  out  more  money  on  their  land,  in 
proportion  to  its  extent,  than  large  occupiers;  but  a  small 
freeholder  has  more  money  to  lay  out  thui  a  leaseholder 
of  the  same  degree,  and  has  besides  stronger  motives  for 
bying  it  out  on  improvements.  "  A  small  proprietor,"  says 
Adam  Smith,  ''who  knows  every  part  of  his  little  terri- 
tory, who  views  it  with  all  the  affection  which  property, 
especially  small  property,  naturally  inspires,  and  who,  upon 
that  account,  takes  pleasure  not  only  in  cultivating  but  in 
adorning  it,  is  generally  of  all  improvers  the  most  indus- 
trious, £he  most  intelligent,  and  the  most  successful."  It 
might  have  been  added,  that  he  is  likewise  the  most  enter, 
prising.  He  need  not  carefully  calculate  whether  his  outlay 
will  be  fully  recovered  by  him  within  a  certain  term  of  years; 
he  has  only  to  consider  whether  the  increased  valueof  his  land 
will  be  equal  to  fair  interest  on  the  sum  which  the  improve- 
ments will  cost  He  does  not  require  that  the  principal 
should  ever  be  returned.  He  is  satisfied  to  sink  it  for  ever 
in  his  own  land,  provided  that,  in  that  safest  of  all  invest- 
ments, it  promise  to  yield  a  perpetual  annuity  equal  to 
what  would  be  its  annual  increase  in  another  employment 

^gain,  the  peasant  proprietor  has  the  strongest  possible 
incentives  to  diligence.  A  man  never  works  so  well  as 
when  paid  by  the  piece ;  but  even  then,  the  more  he  is 
paid,  the  better  he  works.  The  small  leaseholder,  not  less 
than  the  small  proprietor,  is  paid  in  proportion  to  his 
labour;  but  the  latter  is  paid  at  a  higher  rate,  for  he  takes 
to  himself  the  whole  fruit  of  his  labour,  while  the  former 
must  content  himself  with  part  The  proprietor,  too, 
knows  that,  so  long  as  his  labour  continues  equally  pro- 
ductive, his  remuneration  will  remain  the  same;  while 
that  of  tiie  tenant,  though  augmented  solely  by  lus  own 
exertions,  may  be  diminished  at  the  expiration  of  his  lease. 
Besides,  many  rural  operations  yield  no  profit  until  after  a 
long  lapse  of  time;  and  the  annual  profit  of  others  is  so 
sm^  that  the  enjoyment  of  it  in  perpetuity  is  requisite  to 
recompense  the  labour  expended.  Such  operations  are 
seldom  undertaken  except  by  proprietors.  No  tenant  would 
think  of  phmting  an  orchard  such  as  Arthur  Toung  saw 
near  Sauve  on  a  tract  consiBting ''  seemingly  of  tothing 
but  bare  rocks;"  or,  as  in  the  mountains  of  Languedoc, 
Would  **  cany  earth  in  baskets  on  the  bask  to  form  a 
garden  where  nature  had  denied  it ;"  or  would  enclose 
and  till  fields  and  gardens  on  a  "  wretched  blowing  sand 
naturally  as  white  as  snow."  But,  as  Toung  exclaims, 
''give  a  man  the  secure  possession  of  a  bleak  rock,  and  he 
will  turn  it  into  a  garden  1"  There  is  '*  no  way  fo  sure 
of  cartying  tillage  to  a  mountain-top  as  by  permitting 
the  n%ighbourin|;  villagers  to  acquire  it  in  property.    The 
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magic  of  property  turns  sand  to  gold."  It  may  perh^x 
be  objected  that  the  gold  does  not  repay  the  cost  of  trans- 
mutation, and  that  therefore  the  labour  expended  upon  it 
has  been  wasted;  and  no  doubt  a  monied  speculator,  who 
should  engage  in  such  alchemy  with  hired  labour,  migbft 
never  recover  the  amount  of  his  outlay.  But — and  hen 
comes  a  conclusive  answer  to  those  who,  instead  of  admir- 
ing such  achievements,  condemn  them  as  mere  waste  of 
power*— the  peasant  who  performs  them  on  his  own  acconnt 
performs  them  with  labour  which  would  otherwiM  bs 
valueless  at  that  particular  time.  When  the  hired  journey- 
man has  earned  his  day's  wages,  and  gives  himself  np 
to  rest  or  amusement,  the  little  landowner  is  content  to 
recreate  himself  by  turning  to  some  lighter  work.  It  is 
sufficient  amusement  for  him  to  weed  or  water  his  cabbages, 
or  to  train  or  prune  his  fruit-trees;  and,  in  wet  or  wintzj 
weather,  when  outdoor  work  is  scarce  worth  pa3ring  for, 
and  when  the  day-labourer  must  often  remain  idle  becanae 
no  one  will  employ  him,  then  it  is  that  the  independent 
cottager  builds  up  terraces  on  the  steep  hillside,  or  lays 
the  site  of  a  garden  among  rocks.  It  is,  in  short,  one  prime 
excellence  of  peasant  proprietorship  that  it  stirs  into 
activity  labour  which  otherwise  would  not  have  been 
exerted — ^in  other  words,  would  not  have  existed,  and  the 
fruits  of  which,  consequently,  however  insignificant,  aro 
at  any  rate  all  pure  gain. 

The  pMtortl  tribes,  by  which  moat  civiliaed  omnbiet  voe 
originally  occnpied,  lutye  almoit  invftriably  been  followed,  either 
immediately  or  after  a  certain  interval,  by  a  race  of  peaaant  pn>> 
prietora.  The  revolution  haa  taken  place  at  different  ttagei  d 
,  national  progreaa,  bat  acarcely  an  inatanca  can  be  mentioMd  ia 
which  it  nas  not  occuired  sooner  or  later.  In  territories  of  Toy 
small  extent  very  barren  or  much  intenccted  by  monntains^  riTen» 
or  other  natural  barriers,  it  has  commonly  been  coeval  with  the 
first  appropriation  of  land  by  indiyiduals.  In  such  dtaatjoosi  the 
original  tnbes  of  nomad  herdsmen  must  neceaaarily  hare  been 
small  for  want  of  posture ;  and  the  same  cause  must  have  prerented 
any  individual  from  acquirinff  very  great  numbers  of  cattlsi  sad 
from  very  greatly  surpassing  ms  companions  in  wealth  and  pom 
lU  must  have  been  nearly  equal  in  rank ;  and,  whenever  a  partition 
of  their  common  territoiy  was  resolved  upon,  eveiy  one.  no  douUt, 
made  good  his  daim  to  a  share.  On  the  other  hand,  in  conntriea 
containing  abundance  of  good  pasture,  separate  tribes  might  ensad 
indefinitely,  and  the  cattle  of  sinde  proprietors  be  oonntea  by 
thousands  and  tens  of  thousands.  Great  wealth  would  then  imply 
great  disparity  of  rank,  and  rich  herdsmen  would  have  many  poor 
retainers  entiraly  indebted  to  their  bounty,  and  consequently  entuely 
devoted  to  their  service.  Such  dependants,  when  tne  community 
passed  from  a  migratoiv  and  nastoral  to  a  stationary  and  agricoltQiaJ 
condition,  could  put  forwaia  no  pretensions  on  their  own  behalt 
Their  relation  to  their  masters  would  remain  tiie  same  as  befoi% 
or  rather  would  be  exchaneod  for  a  more  stringent  form  of  bondi^ 
From  servants  they  would  become  eer&,  and  the  duty  assignsd 
to  them  would  be  that  of  tilling  their  masters*  fidds,  as  they  had 
previously  tended  his  herds.  In  the  course  of  ages,  however,  they 
would  imperceptibly  acquire  some  important  privileges.  Residing 
for  many  successive  generations  on  tne  lands  allotted  to  them  for 
their  own  subsistence,  and  paying  to  their  lord  always  the  sanu^  or 
nearly  the  same,  portion  of  thUe  produce,  they  would  oooe  at  lcni;tk 
to  be  regarded  ss  conditional  proprietors  of  their  respective  holdii^ 
or  as  perpetual  lessees  at  a  quit  and  almost  nominal  rsnt  Tbdr 
propnetary  title,  although  at  first  merely  prescriptive^  would  be 


eventnallv  legalised ;  and  thus  it  is  that  firbm  villeins  and  seris  has 

led  a  prog  "  -    -  - 

and  German  nauers. 


descended  a  progeny  no  less  respectable  than  EngUah  oqpy-hddcn 


y.  In  one  or  other  of  these  ways  almost  eveiy  county 
on  the  face  of  the  globe  which  has  passed  regularly  throng 
the  various  stages  that  separate  barbarism  from  civili» 
tion,  has  been  at  some  period,  as  many  are  stall,  occupied 
in  great  measure  by  peasant  proprietors.  In  those 
countries,  however,  in  which  peasant  proprietorship  hsi 
been  evolved  from  serfdom,  there  must  have  been,  intsr- 
mingled  with  the  lands  held  by  servile  tenure,  others^  not 
less  extensive,  in  the  immediate  occupation  of  a  rural 
aristocracy.  These  seignorial  domains  would  long  con- 
tinue to  be  cultivated  by  the  serfs  or  slaves  of  their  n- 
spective  owners,  but  as  feudal  and  domestic  slaveiy  'eO 
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into  desaetude,  the  landiords,  in  order  to  get  their  lands 
tilled,  would  be  reduced  to  the  necessity  of  holding  out 
inducements  to  £ree  husbandmen  to  lend  their  assistaneeb 
In  England,  where,  thanks  to  the  oomparatiye  security 
enjoyed  by  industry,  plebeians  of  some  substance  were 
already  not  rare,  it  might  sufiSce  to  offer  tenancies  for 
terms  of  years  or  for  liyes;  but,  in  those  continental 
countries  in  which  feudal  mimle  had  given  way,  only  to 
be  replaced  by  monarchical  tyranny,  it  was  generally 
necessary  for  tiie  landowner,  who  desued  that  his  farms 
ahould  be  tolerably  stocked,  to  stock  them  himself.  Hence 
arose  a  system  which,  having  never  existed  in  England,  has 
no  English  name,  but  whidi  in  cert^  provinces  of  Italy 
and  France,  where  it  was  once  almost  universal,  and  is  stiU 
very  common,  is  called  materia  and  mkayage^  or  halv- 
ing— ^the  halving,  that  is,  of  the  produce  of  the  soil  between 
landowner  and  landholder,  llese  expressions  are  not, 
however,  to  be  understood  in  a  more  precise  sense  than 
that  in  which  we  sometimes  talk  of  a  hunger  and  a  smaller 
half.  They  merely  signify  that  the  produce  is  divisible  in 
certain  definite  proportions,  which  must  obviously  vary 
with  the  vaiying  fertility  of  the  soQ  and  other  drcum- 
Btances,  and  which  do  in  practice  vaiy  so  much  that  the 
landlord's  share  is  sometimes  as  much  as  two-thirds,  some- 
times as  little  as  one-third.  Sometimes  the  landlord 
supplies  all  tiie  stock,  sometimes  only  part — ^the  cattle 
and  seed  perhaps,  while  the  farmer  provides  implements ; 
or  perhaps  only  half  the  seed  and  half  the  cattle,  the 
fanner  finding  the  other  halves — ^taxes  too  being  paid 
wholly  by  one  or  the  other,  or  jointly  by  both. 

Kow,  with  whatever  virtoe  a  system  like  this  may  be  oondition- 
allv  cndited,  it  plainly  can  have  no  Tirtae  at  all  except  on  oon- 
dinon  of  its  being  believed  to  be  permanent  The  mtLayfr  mnst 
have  flUl  confidence  that  the  landlord,  although  anthonaed  by  law, 
will  be  prevented  by  respect  for  eoatom,  from  increasing  hia  exao- 
tiona;  not  even  on  thia  condition  the  system  ia  open  to  the 
serioos  objection,  that  the  metayer  will  deun  it  hie  interest  to  lay 
oat  on  the  land  aa  little  aa  possible,  if  anything^  of  hia  own,  except 
laboor.  If  in  Endand,  previoualy  to  tithe  commutation,  a  fanner 
waa  diKouraged  m>m  spending  money  on  improvements  by  the 
knowledge  that  the  paxaon  woud  claim  one  oat  of  every  ten  ad- 
ditional iheaves  of  com  or  ponnda  of  batter  prodaced  in  conae- 
qoenoe^  what  chance  is  there  of  a  metayer  risking  a  similar  expendi« 
tors,  while  knowing  that  the  landlord'a  ahare  of  the  conaequenlr 
prodnoe  would  be  a  moiety  or  more  instead  of  a  tenth  f  In  thia 
paiticolar,  metayage  eloaely  lesemblea  Engliah  tenandea  at  will, 
which  vractlcally  render  it  almost  equally  incumbent  on  the  land- 
lord to  Dear  .the  entire  expense  of  all  coetly  improvementa,  and  over 
which  m^yage,  in  another  and  nearly  aluad  particular,  poasesaes  a 
narked  advantage.  Althoudi  the  metayer  may,  for  one  veiy  cogent 
reason— a  reason,  however,  ukelv  to  be  somewhat  ooantenueted  by 
beliei;  whether  well  or  HI  founded,  in  the  fixity  of  hia  tenurfr— m 
rdnetuit  to  use  in  hia  business  any  capital  oi  hia  own,  he  will,  for 
the  converse  of  that  aame  reason,  be  anxious  to  make  the  most  of 
the  capital  entrusted  to  him  by  his  landlonL  He  ia  hia  landlord'a 
partner,  entitled  to  a  moiety  or  thereabout  in  his  landlord's  gaina. 
It  ia  hia  interest,  then,  to  get  the  most  out  of  the  land  that  can  be 
brought  oat  of  it  by  meana  of  the  landlord's  stock.  Yirtually, 
indsM,  he  is  himaelf,  in  a  qualified  sense,  a  peasant  proprietor,  poa- 
seasing  in  a  minor  degree  all  the  stimulants  to  dihgenoe^  heeond- 
neas,  and  thrift,  incidental  to  that  character;  and  there  can  scarcely, 
therefore,  be  inherent  in  hia  oonstitution  any  such  incurable  vice 
aa  would  warrant  his  being  condemned  a  priori.  Equally  with 
other  people  he  is  entitled  to  be  judged  by  hia  behaviour.  Aa  to 
thia  tna  testimony  of  experience  ia  very  conflicting.  EngUah 
writera  who  see  notning  of  metayage  at  home,  and  may  oe  suspwted 
af  looking  with  not  whoUy  unpraiudioed  eyes  at  what  they  aee  of  it 
abroad,  were,  untQ  Ifr  J.  S.  Mul  adopted  a  dlfierent  tone^  unani- 
mooa  tn  eondemning  it  They  jndgea  it^  however,  by  ita  appear* 
aaoe  in  Vraaoe^  where  it  haa  never  worn  a  very  attractive  anect 
In  that  country  eveiy  form  of  agriculture  atill  retains  many  of  the 


traditiooa  of  the  aate-Bevolutionaiy  period,  and  m^tayatfe,'  in  par- 
ticolar,  labom  under  great  difiicultiea  in  oonaequence.  Under  the 
Mdm  r^^isM  not  only  Were  all  direct  taxea  paid  Dy  the  metayer,  the 
Bobla  landowner  being  exempt,  but  theae  taatea^  being  aaassBed  aooind- 


J  to  the  tUble  produce  oCthe  aoQ,  operated  aa  penalties  upon  all 
endeavonra  to  augment  its  produotlveneaa.  Ko  wonder,  theny  if 
than^yar  fcaded  that  his  intareat  lay  less  in  exerting  himself  to 
aognent  the  total  to  be  divided  between  himself  and  Ma  landlord, 


than  m  atadylng  how  to  defrand  the  latter  of  part  of  hia  rightful 
ahare  ;  nor  any  great  wonder  either  if  he  haa  not  yet  got  entirely 
rid  of  habita  ao  acquired.  Bather  would  it  be  atrange  if  he  hail, 
especially  when  it  la  conaidered  that  he  still  is,  aa  hia  predecessors 
were  formerly,  destitute  of  the  virtual  fixity  of  tenure  without 
which  m6tayag^  cannot  reaaonably  be  expected  to  proaper.  French 
B<tayer%  in  Arthur  Tounff'a  time^  were  "  removable  at  pleaauRL 
and  obliged.to  conform  in  all  thinn  to  the  will  of  their  landlords, 
and  ao  in  general  they  are  atilL  Tet  even  in  France^  according  to 
IC.  da  Laver|;ne,  although  "metayage  and  extreme  rural  poverty 
usually  coincide,"  there  la  one  province^  Ai^ou,  where  the  contrary 
is  the  fact,  aa  it  is  alio  in  Italy.  Indeed,  to  every  tourist  who  haa 
passed  through  the  plaina  of  Lombardy  with  hia  eyea  open,  the 
knowledge  that  metayage  haa  for  aAea  been  there  the  prevuling 
form  of  tenure  ought  to  aofiioe  for  the  triumphant  vinmcation  <u 
mita^ra^  in  the  abstract.  Ita  perfect  compatibility  with  the  moat 
fiounahmg  agriculture  must  be  clear  to  any  one  who,  noting  the 
number  and  popolousness  of  the  cities  in  the  Lombaid  provmcea, 
ia  at  the  aame  tune  aware  how  much  of  agricultural  produce  thoae 
provinoea  export  and  how  little  they  import  An  explanation  of 
the  contraata  preeented  by  metayage  in  oiflerent  regions  ia  not  ht 
to  seek.  M^taysfle,  in  order  to  be  in  any  meaaura  worthy  of  com- 
mendation, most  be  a  genuine  partnerahip,  one  in  which  there  i»  no 
aleerang  partner,  but  m  the  aOaira  of  which  the  landlord,  aa  well 
aa  the  tenant,  takea  an  active  part  If  ha  do  this^  he  cannot 
be  an  abaentee.  He  must  be  on  the  apot  to  judge  when  and  what 
advanoea  are  required  from  him,  and  to  watch  over  their  proper 
application ;  to  that  end  conferring  habitually  with  the  metayer, 
and  taking  aa  well  aa  giving  counsel  on  tiie  subject,  as  on  one  in 
which  both  are  equally  concerned.  Thia  exhibition  of  common 
interest  on  one  side  is  sure  to  beget  it,  if  previously  wanting,  on  the 
other ;  feeling  of  mutual  attadiment  insenaibly  apring  up,  and 
the  spirit  which  governs  the  mutual  relations  becomea  one  of  fnendly 
and  almoet  affectionate  asaociation.  Such  ia,  or  at  any  rate 
used  to  Im^  the  state  of  affairs  in  Piedmont^  in  Lombardy,  and  in 
Tuscany ;  and  wherever  the  aame  deacription  appliea,  the  results  of 
m^ti^age  appear  to  be  aa  eminenUy  aatisfactory.  aa  they  are  de- 
cidedly the  reverse  wherever  the  landlord  holda  hiinself  aloof, 
contenting  himaelf^  aa  it  were,  with  putting  out  hia  atock  to  usury, 
and  never  mtervening  except  to  carp  at  tiie  smallneaa  of  the  returns. 
Instead  of  community,  there  ia  then  oonflict,  of  intereata.  Anta- 
goniaA  takea  the  plaos  of  aaaociation.  The  landbrd  grudffea  the 
acantieat  advancea,  and  even  of  thoae  the  farmer  doea  nia  oest  to 
cheat  the  aoil,  which,  starved  1^  them  who  ought  to  feed  it^  leavea 
them  to  atarve  in  return. 

On  the  wholes  and  aocordinff  to  preponderanoe  of  testimony, 
metayage  muat  perhapa  be  admitted  to  oe  everywhere  ahowing  a 
tendency  to  desenerata  after  the  aboye  faahion ;  yet  even  so»  the 
worst  that  need  DC  aaidof  it  i%  that  it  is  becoming  an  anachronism; 
thia,  moreover,  being  perhapa  a  reproach  leea  to  itaelf  than  to  the 
age  in  which  we  live.  It  is  the  preaent  generation  of  mankind  who 
are  chiefiy  to  blame  If  the  tiee  which  andentiy  linked  together 
employera  and  employed  in  metre  or  leas  kindly  fellowship,  are  now- 
ft-days,  in  agriculture  aa  in  other  departmenta  of  industry,  visibly 
decaying  and  if  each  aection  of  the  agrarian  class,  bidding  the  others 
keep  their  distance^  prefers  to  jteiform  its  own  functions  separately, 
ana  without  more  ofnatursl  mtercourae  than  business  obligations^ 
arranged  beforehand,  render  indispensable.  But  whenever,  fiiom 
whatever  cauae^  landownera  have  come  to  be  ragarded  by  landholdera 
aa  mere  reodvera  of  rent^  metayage  cannot  poaaiblv  thrive^  and  it  ia 
accordingly  dying  ont^  even  in  the  quarters  to  which  it  haa  hitherto 
appeared  most  oongenJaL  Even  in  the  Mikneoe^  where  the  minute 
and  aasiduous  attention  to  details  which  metayers,  next  alter  peasant 
proprietors^  can  beat  be  depended  on  for  beatowin j^  is  in  especial  do- 
mand'for  aericultore  and  viticoltnre,  m6tayage  ia  undergoing  chanfles 
which  11  de  Lavaleye  {EeonomU  Burak  dtia  LombardU)  daaaribes 
aafoUowa:— 

"  The  primitive  conditions  of  contract  which  fixed,  according  to 
local  and  traditional  usage,  the  cultivator'a  ahare^  are  daily  mora 
and  more  departed  ttam.  For  a  oonaiderable  time  paatj  in  the  parta 
about  Como  and  Milan,  to  the  arrangement  for  ahaiing  by  halves^ 
which  now  appUee  only  to  plantation  crope^  grsaaes^  and  cocoona, 
haa  been  adaed  a  dauae  providing  for  the  annual  payment  of  a 
determinate  quantity  of  com ;  and,  aa  thia  quantity  ia  aettied  no 
longer  by  local  cuat<nn,  but  by  the  demands  of  the  proprieton  and 
the  offera  of  intending  tenants^  it  followa  that  metayage  ia  loainff  ita 
character  of  fixity,  and  falling  under  the  law  of  increaae  which 
fanning  rent    The  cbuae  in  question  in  continually  be- 


coming more  and  more  of  a  habit ;  and,  even  where  it  haa  not  yet 
been  adopted,  the  ancient  contract  haa  undergone  other  and  not  leaa 
rapetable  modificationa.    The  high  price  of  commodities,  partioa- 


h^y  of  ailk,  having  markedly  augmented  the  profita  of  the  m^ta- 
yera^  the  landlords  nave  availed  uemaelvee  of  thia  drcumatance  to 
introduce  new  atipniationa  aometimea  taking  more  than  half  ol 
the  cooooni^  aomaBmea  claJniing  a  quantity  ca  mulberry  leavea  to 
sell  for  their  own  profit^  aometimea  taking  titfaea  first  and  than 
halving  the  reaidna.    All  thia  ia  dona  witii  the  same  aim  and  tiie 
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flune  resolt,  tLe  aim  being  to  secure  to  the  landlord  the  whole 
henefit  of  continually  rising  prices,  the  result  that  of  depriving  the 
mitayer  of  the  security  wmch  the  primitire  Agreement  ga^renim, 
and  of  snligecting  him  to  all  the  oisadvantagM  of  a  leaseholder 
-without  any  of  the  latter's  compensationB." 

YI.  The  plan  of  indostrial  partnerships,  wherever  it  has 
had  ft  fair  tnal,  has  inyariably  been  attended  by  the  hap- 
piest results;  but  it  has  hardly  yet  been  fairly  tried  in 
fanning,  where,  however,  its  application  would  in  one 
respect  be  comparatively  easy.  In  most  other  kinds  of 
business,  to  determine  to  the  satisfaction  of  both  parties 
concerned  how  much,  if  any,  of  extra  profits  had  been  due 
to  extra  zeal  on  the  part  of  the  employed,  might  be  an 
operation  of  some  difficulty;  but  there  need  never  be  any 
doubt  whether  the  crops  of  a  given  acreage  were  or  were 
not  above  the  average,  or  what,  therefore,  if  any,  was  the 
surplus  in  which,  according  to  the  agreement,  the  employed 
were  entitled  to  participate.  That  farmers  would  risk  but 
little  and  only  occasional  loss,  and  in  the  long  run  would 
be  sure  to  gain  considerably,  by  permitting  their  labourers 
to  share  with  them  in  a  surplus  which  the  labourers  would 
have  by  voluntary  exertion  to  create  before  they  could 
share  in  it,  may  perhaps  to  an  indifferent  bystander  seem 
a  self-evident  proposition.  Farmers  in  general,  however, 
may  long  be  prevented  from  recognising  its  truth  by  an 
intervening  haze  of  traditional  prejudice,  which  must  first 
be  cleared  away,  and  the  removal  may  occupy  so  much 
time  that  not  improbably  another  and  more  advanced  form 
of  agricultural  co-operation,  not  needing  the  farmers'  con- 
currence, may  in  the  mean  time  come  into  vogue. 

Intermingled  with  the  multitudinous  peasant  proprietary 
of  France  are  not  only  a  much  larger  number  of  well-to-do 
country  gentlemen  than  is  conmionly  supposed,  but  also  a 
not  inconsiderable  sprinkling  of  rural  magnates,  who,  even 
beside  English  dukes,  might  well  pass  for  extensive  land- 
owners. Among  these  latter  are  representatives  of  some 
of  the  oldest  and  noblest  French  families — men  rejoicing 
in  the  grand  historic  names  of  Rochefoucauld,  Koailles, 
Luynes,  Montemart,  D'Usez,  and  the  like — who  having  at 
the  restoration  been  partially  reinstated  in  the  domains 
of  which  the  first  revolution  had  despoiled  them,  dis- 
appeared, on  the  second  expulsion  of  the  Bourbons,  from 
court  and  office,  and,  returning  to  their  country  seats,  be- 
took themselves,  under  the  Orleanist  dynasty  and  second 
empire,  to  the  miprovement  of  their  estates.  A  difficulty 
which  here  confronted  them  was  that  of  finding  tenants 
possessed  of  capital  enough  for  any  but  very  small  farms, 
and  this  they  have  latterly  endeavoured  to  obviate  by 
devising,  under  the  name  of  metayage  par  groupes,  an  ex- 
panded modification  of  a  discredited  tenure.  This  consists 
in  letting  a  considerable  farm,  not  to  one  metayer,  but  to 
an  association  of  several,  who  work  together  for  ihe  general 
good,  under  the  supervision  either  of  the  landlord 
himself,  or  of  a  manager  or  bailiff  of  his  appointment 
This  plan  is  by  no  means  the  novelty  it  may  perhaps 
appear,  its  near  counterpart  having  within  the  present  cen- 
tury existed  in  some  singular  patriarchal  communities 
— Jaults,  Guittards,  and  Garriotts  (see  Thornton  On 
Labour,  2d  edition,  pp.  48S-90),  in  Nivemais  and  Au- 
▼ergne,  and  still  existing  among  the  mcutart  of  the  sub- 
alpine  districts  of  northern  Italy.  Its  merit  consists  in  its 
tendency  to  excite  among  the  associates  the  generous 
emulation  and  other  healtiby  stimulating  and  controlling 
influences  of  coH>perative  fellowship;  but  as  yet  it  has 
scarcely  been  long  enough  in  operation  to  show  very  ded- 
MTdj  how  it  is  l^cely  to  work.    In  tho  event  of  its  proving 


a  marked  success,  it  may  become  the  starting-point  of 
much  further  progress.  One  easy  find  important  step  in 
advance  would  be  for  a  body  of  metayers  to  persuade  their 
landlord  to  let  them  have  their  farm  on  lease,  and  at  a  fixed 
rent;  thus  raising  themselves  to  that  higher  stage  of  agri- 
cultural co-operation  of  which  an  imperfect  but  encourag- 
ing example  has  been  afforded  among  ourselves  by  Mr 
Gurdon's  well-known  experiment  at  Assington  in  Si^olk 
Of  the  two  or  three  scores  of  labourers  who  are  there  par- 
ties to  the  leases  by  which  two  farms — one  of  130,  the 
other  of  212  acres — are  held,  not  more  than  ten  or  a  dozen 
have  regular  work  in  their  own  fields,  the  rest  being 
therefore  little  more  than  passive  capitalists,  sleeping 
partners  in  the  concern,  while  the  active  members  receifs, 
in  addition  to  wages  at  the  rates  current  in  the  neighbor- 
hood, no  larger  diares  in  the  profits  than  the  members  who 
do  not  exert  themselves  to  increase  those  profits.  Never- 
theless, to  sum  up  in  a  single  phrase  of  especial  significance 
for  our  present  purpose  the  praises  of  the  results  achieved, 
Mr  Gurdon  declares  that  ''  he  has  no  other  land  so  well 
fanned  "  as  that  on  which  the  co-operative  principle  is  evea 
thus  partially  applied.  It  would  seem,  therefore,  that  the 
adoption  of  the  same  principle  in  its  integrity  would  result 
in  better  farming  still,  and  it  may  be  hoped  that  the  qaes- 
tion  will,  at  Assington  or  elsewhere,  be  ere  long  put  to  the 
proof.  (w.  T.  T.) 
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AGRIGENTUM,  in  Ancient  Geography,  a  city  on  the 
•outh  coast  of  Sicily,  part  of  the  site  of  which  is  now 
occupied  by  a  tovm  called  OirgerUi,  from  the  old  name. 
(See  Gibqbntl)  It  was  founded  by  a  colony  from  Gela, 
582  B.a  An  advantageons  sitoationy  a  free  goYem- 
ment,  and  an  actiye  commercial  spirit  raised  the  oit^  to 
a  degree  of  wealth  and  importance  unknown  to  the  other 
Greek  settlements,  Syracuse  alone  excepted.  The  pro- 
sperity of  Agrigentum  was  interrupted  by  the  usurpation 
of  Phalaris  which  lasted  about  fifteen  yeara.  He  met  with 
the  common  fate  of  tyrants,  and  after  his  death  the  Agri- 
gentines  eojoyed  their  liberty  for  sixty  years;  at  the 
expiration  of  which  term  Theron  usurped  the  sovereign 
authority.  The  moderation,  justice,  and  tbIoot  of  this 
prince  preserved  him  from  opposition.  He  joined  his  son- 
in-law  Gelon,  king  of  Syracuse,  in  a  victorious  war  against 
the  Carthaginians.  Soon  after  his  decease,  472  B.a,  his 
son  Thrasydeus  was  deprived  of  the  diadem,  and  Agri- 
gentum restored  to  her  old  democratical  government,  which 
she  retained  till  the  Carthaginian  invasion  in  406  B.a 
Daring  this  interval  of  prosperity  were  executed  most  of 
those  splendid  public  works  whidi  excited  the  admiration 
of  succeeding  ages,  and  caused  Empedocles  to  remark 
''that  the  Agrigentines  built  their  dwellings  as  though 
they  were  to  live  for  ever,  and  indulged  in  luxury  as  if 
they  were  to  die  on  the  morrow."  T^e  total  number  of 
the  inhabitants  at  this  period  was  estimated  by  Diodorus 
at  200,000.  The  power  of  the  Agrigentines  now  ex- 
perienced a  terrible  reverse.  They  were  attacked  by  the 
Carthaginians  in  406  B.a,  their  armies  routed,  their  dty 
taken,  and  their  race  ahnost  extirpated,  scarcely  a  vestige 
of  their  material  greatness  being  left  Although  some  of 
the  fugitive  inhabitants  availed  themselves  of  permission  to 
return  to  the  ruined  city,  and  after  a  few  years  were  e?en 
able  to  shake  off  the  yoke  of  Carthage,  Agrigentum 
never  fuUy  recovered  from  this  fatal  disaster.  Such  was 
the  condition  of  the  city  340  p.  a  that  Timoleon,  after  his 
triumph  over  the  Carthaginians,  found  it  necessary  to  ra- 
colonise  it  with  citizens  from  Velia  in  Ital^.  Dunng  the 
first  Punic  war  Agrigentum  was  the  headquarters  of  the 
Carthaginians,  and  was  besieged  by  the  Roman  consuls, 
who,  after  eight  months'  biodEade,  took  it  by  storm.  It 
nevertheless  changed  masters  several  times  during  the 
contest,  and  in  eveiy  instance  suffered  most  cruel  outrages. 
At  the  close  of  the  war  Agrigentum  finally  fell  under  the 
dominion  of  Rome. 

The  profuse  luxury  and  display  for  which  the  Agrigen- 
tmes  are  celebrated  in  histoiy  were  supported  by  a  fertile 
territory  and  an  extensive  commerce,  by  means  of  which 
the  commonwealth  was  able  to  resist  many  shocks  of 
adversity.  It  was,  however,  crushed  in  the  fall  of  the 
Eastern  Empire,  and  the  Saracens  obtained  possession  of 
the  dty. 

Agrigentum  occupied  a  hill  rising  between  the  small 
rivers  Agragas  and  Hypsas,  and  was  remarkable  for  its 
strength  as  a  fortresa  The  whole  space  comprehended 
within  the  waUs  of  the  ancient  dty  abounds  with  traces 
of  antiquity.  Of  its  many  celebrated  edifices,  the  most 
magnificent  was  the  temple  of  Olympian  Jupiter.  Of  this 
vast  structure  nothing  remains  except  the  basement  and  a 
few  fragments  of  the  columns  and  entablature ;  but  these 
and  many  other  monuments  attest  the  andent  magnifi- 
cence of  ihe  Agrigentines. 

AGRIONIA,  festivals  celebrated  annually  by  the  Bcso- 
tians  in  honour  of  Dionysus,  in  which  the  women,  after 
playfully  pretending  for  some  time  to  search  for  that  god, 
desisted,  sajring  that  he  had  hidden  himself  among  the 
Muses.  They  were  solemnised  at  night  by  women  and  the 
priests  only.  The  tradition  is  that  the  daughters  of  Minyas, 
having  despised  the  rites  of  the  god,  were  seixed  with 


frenzy  and  ate  the  flesh  of  one  of  their  children,  and  thai 
the  Agrionia  were  celebrated  in  expiation  of  the  offence. 

AGRIPPA,  Hx&OD,  the  son  of  Aristobulus  and 
Berenice,  and  grandson  of  Herod  the  Great,  was  bom 
about  11  B.  a  Josephus  informs  us  that^  after  the  death 
of  his  father,  Herod,  his  grandfather,  sent  him  to  Borne 
to  the  court  of  Tiberiua.  The  emperor  concdved  a  great 
affection  for  Agrippa,  and  placed  hun  near  his  son  Pzusos, 
whose  favour  he  veiy  soon  Won,  as  well  as  that  of  tha 
empress  Antonia.  On  the  death  of  Drusus,  Agrippa» 
who  had  been  recklessly  extravagant,  was  obliged  to  leave 
Rome,  overwhelmed  with  debt,  and  retired  to  the  castle  of 
Malatlia.  After  a  brief  sedusion,  Herod  the  tetrardi,  his 
undo,  who  had  married  Herodias,  his  sister,  made  him 
prindpal  magistrate  of  Tibwias,  and  presented  him  wiUi 
a  large  sum  of  money;  but  his  undo  grudging  to  con- 
tinue his  support,  and  reproadiing  him  with  his  bad 
economy,  Agrippa  left  Judea,  and  soon  after  returned  to 
Rome.  There  he  was  recdved  with  favour  by  Tiberius, 
and  commanded  to  attend  Tiberius  Nero,  the  son  of 
Drusus.  Agrippa,  however,  chose  rather  to  attach  himself 
to  Cains,  who  at  that  time  was  universally  bdoved,  and  so 
far  won  upon  this  prince  that  he  kept  him  continually 
about  him.  Agrippa  being  one  day  overheard  by  Euty- 
ches,  a  slave  whom  he  had  made  free,  to  express  his 
wishes  for  Tiberius's  death  and  the  advancement  of  Caius^ 
was  betrayed  to  the  emperor  and  cast  into  prison.  Tibe- 
rius soon  after  died,  and  Cains  Caligula  ascended  Uub 
throne  37  a-d.  The  new  emperor  heaped  wealth  and 
favours  upon  Agrippa,  changed  his  iron  fetters  into  a 
chain  of  gold,  set  a  royal  diadem  upon  his  head,  and  gave 
him  the  tetrarchy  of  Batanssa  and  Tzachonitis,  wMch  Pldlip^ 
the  son  of  Herod  the  Great,  had  formerly  possessed.  To 
this  he  added  that  hdd  by  Lysanias;  and  Agrippa  returned 
very  soon  into  Judea  to  take  possesdon  of  his  new  Ldngdom. 
On  the  assassination  of  Caligula,  Agrippa,  who  was  then 
at  Rome,  contributed  much  by  his  advice  to  mAinti^i> 
Claudius  in  possesdon  of  the  imperial  dignity,  to  which  he 
had  been  advanced  by  the  army;  and  while  he  made  a 
show  of  being  in  the  interest  of  the  senate,  he  secretly 
advised  Claudius  to  maintain  his  podtion  with  firmness. 
.The  emperor,  as  an  acknowledgment  of  his  services,  gave 
him  the  government  of  Judea;  and  the  kingdom  of  Chalds, 
at  his  request,  was  given  to  his  brother  Herod.  Thus 
Agrippa  became  of  a  sudden  one  of  the  greatest  princes  of 
the  East,  the  territory  he  possessed  equalling  in  extent 
that  hdd  by  Herod  the  Great,  his  grandfather.  He 
returned  to  Judea,  and  governed  it  to  Uie  great  satisfac- 
tion of  the  Jews.  But  the  desire'of  pleasing  them,  and  a 
mistaken  zeal  for  their  religion,  impelled  him  to  acta  of 
crudty,  the  memory  of  which  is  preserved  in  Scripture 
(Acte  xii.  1,  2,  Ac)  About  the  feast  of  the  Passover,  44 
▲.D.,  James  the  dder,  the  son  of  Zebedee  and  brother  of 
John  the  evangelist,  was  seized  by  his  order  and  put  to 
death.  He  proceeded  also  to  lay  hands  on  Peter,  and 
imprisoned  him,  delaying  his  execution  till  the  doee  of 
the  festival  But  God  having  miracnloudy  delivered  Peter 
from  prison,  the  designs  of  Agrippa  were  frustrated. 
After  the  Passover,  he  went  from  Jerusalem  to  Csaearea, 
where  he  had  games  performed  in  honour  of  Claudius, 
and  the  inhabitanto  of  Tyre  and  Sidon  waited  on  him  to 
sue  for  peace.  Agrippa  having  conie  early  in  the  morn- 
ing to  the  theatre  to  give  them  audience,  seated  himself  on 
his  throne,  dressed  in  arobe  of  silver  tissue,  which  reflected 
the  rays  of  the  rising  sun  with  such  lustre  as  to  dazzle  the 
eyes  of  the  spectators.  When  the  king  had  ddivered  his 
address,  tho  paradtes  around  him  shouted  out  that  it  was 
not  the  voice  of  a  man  but  of  a  god.  The  vain  Agrippa 
received  the  impious  flattery  with  complacent  satisfaction ; 
but  in  the  midst  of  his  elation,  looking  upwards,  ha  saw, 
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with  Buperstitiotffl  ftlana,  an  owl  perched  over  his  head. 
During  his  confinement  by  Tiberius  he  had  been  startled 
by  a  like  omen,  which  had  been  interpreted  as  portending 
his  speedy  release,  with  the  warning  that  whenever  he 
should  behold  the  same  sight  again,  his  death  was  to 
follow  within  the  space  of  five  days.  Seized  with  terror, 
he  was  immediately  smitten  with  disease,  and  after  a  few 
days  of  excruciating  torment,  died,  according  to  the 
Scripture  expression,  ^' eaten  of  worms,"  44  a-d. 

AGEIPFA,  Hebod,  IL,  son  of  the  preceding,  bom  about 
27  A-D.,  was  made  long  of  Chalds  on  the  death  of  his 
uncle  Herod,  48  A.D. ;  but  three  or  four  years  after  he 
was  deprived  of  that  kingdom  by  Claudius,  who  gave  him 
other  provinces  instead  of  it.  In  the  war  which  Vespasian 
carried  on  against  the  Jews  Herod  sent  him  a  succour  of 
2000  men,  by  which  it  appears  that,  though  a  Jew  in 
religion,  he  was  yet  entirely  devoted  to  the  Romans,  whose 
assistance  indeed  he  required  to  secure  the  peace  of  his 
own  kingdom.  He  died  at  Rom9  in  the  third  year  of 
Tnjan,  100  a.d.  He  was  the  seventh  and  last  king  of 
the  family  of  Herod  the  Great  It  was  before  him  and 
Berenice,  his  sister,  that  St  Paul  pleaded  his  cause  at 
Cffisarea  (Acts  xxvi.) 

AGRIPPA,  Masotts  YiPBAjnuB,  according  to  Tacitus, 
was  born  of  humjole  parents  about  63  B.a  At  the  age  of 
eighteen  he  was  the  chosen  companion  of  Octavius  (after- 
wards Octavianus),  the  nephew  and  successor  of  Julius 
Cnsar,  many  of  whose  successes  were  mainly  due  to  the 
courage  and  military  talents  of  Agrippa^  On  Uie  assassina- 
tion of  Caesar,  44  B.a,  Agrippa  accompanied  lus  friend  to 
Italy,  and  rendered  essential  service  in  the  conduct  of  the 
first  War  against  M.  Antonius,  which  terminated  in  the 
capture  of  Perusia  in  40  B.a  Three  years  after  this 
Agrippa  was  made  consul,  and  had  the  command  in  Gaul, 
when  he  defeated  the  Aquitani,  and  led  the  Roman  eagles 
beyond  the  Rhine  to  punish  the  aggressions  of  the  Ger- 
mans on  his  province.  But  Agrippa  was  soon  summoned 
to  Italy  by  the  critical  state  of  the  affairs  of  Octavianus, 
the  whole  coast  being  commanded  by  the  superior  fleets  of 
Sex.  Pompeius.  His  first  care  was  the  formation  of  a 
secure  harbour  for  the  ships  of  Octavianus,  and  this  he 
accomplished  by  uniting  the  Lucrine  lake  with  the  sea. 
He  made  an  inner  haven  also  by  joining  the  lake  Avemus' 
to  the  Lucrine.  In  these  secure  ports  the  fleet  was 
equipped,  and  20,000  manumitted  slaves  were  sedulously 
trained  in  rowing  and  naval  manoeuvres  until  they  were 
able  to  cope  with  the  seamen  of  Pompeius.  Agrippa  was 
thus  enabled  in  the  following  year  to  defeat  Pompeius 
in  the  naval  action  of  Myla ;  and  soon  after  won  a  piore 
signal  victoiy  near  Naulochus.  These  victories  gave  Octa- 
vianus the  empire  of  the  Mediterranean,  and  secured  to 
him  Sicily,  the  granaiy  of  Rome,  after  an  easy  triumph 
over  his  feeble  colleague  Lepidus ;  and  they  prepared  the 
way  for  the  overthrow  of  the  power  of  M.  Antonius,  the 
other  triumvir.  The  merit  of  aU  these  successes  was 
very  much  due  to  the  skill,  resolution,  and  sagacity  of 
Agrippa. 

Agrippa  was  chosen  »dile  33  B.a,  and  signalised  his 
tenure  of  office  by  great  improvements  in  the  city  of 
Rome,  in  the  repair  and  construction  of  aqueducts  and 
fountains  neglected  or  izgured  during  the  civil  wars, 
and  in  the  enlargement  and  repair  of  the  sewers.  He 
appears  also  to  have  introduced  an  effectual  mode  of 
flushing  the  sewers  by  conducting  into  them  the  united 
waters  of  several  different  streams.  From  these  useful 
labours  Agrippa  was  again  called  away  in  31  B.a  to  com^ 
mond  the  Roman  fleet,  which,  by  the  victory  at  Actium, 
fixed  the  empire  of  the  world  on  Octavianus.  The 
services  of  Agrippa  made  him  a  special  favourite  with 
Octavianus,  who  gave  him  his  niece  Marcella  in  marriage, 


27  B.O.,  when  he  was  consul  for  the  third  time.  In  the 
following  year  the  servile  senate  bestowed  on  Octayianoi 
the  imperial  title  of  AnausTUS.  Agrippa^  in  commenuv 
ration  of  the  naval  victoiy  of  Actium,  dedicated  to  Jupiter 
and  all  the  other  gods  the  Pantheon,  now  called  Is 
Eotonda,  The  inscription  on  its  portico  stiD  remaioi, 
M.  AoBiFPA  L.  F.  Cos.  Tebtxtjh  Fbgit.  In  25  ac.  ve 
find  this  eminent  man  employed  in  Spain,  where  he  n- 
duced  the  insurgent  Cantabri,  the  ancestors  of  the  pretent 
Biscayans. 

The  friendship  of  Augustus  and  Agrippa  seems  to  bavs 
been  clouded  by  the  jealousy  of  Marcellus,  which  mi 
probably  fomented  by  the  intrigues  ot  Livia,  the  Becond 
wife  of  Augustus,  in  dread  of  hL  influence  with  her  hot- 
band.  The  consequence  was  that  Agrippa  left  Borne; 
and  though,  to  cloak  his  retirement,  he  was  appointed 
proconsul  of  Syria,  he  went  no  farther  than  Mytikaa 
MarceUus  dying  within  a  year,  Agrippa  was  recalled  to 
Rome,  and  being  divorced  from  Maroella,  became  the  hoB- 
band  of  the  widowed  Julia,  who  was  no  less  <1i«tifipi^a]|f4 
by  her  beauty  and  abilities  than  afterwards  by  her  shame- 
less profligacy. 

In  19  D.a  Agrippa  again  led  an  army  into  Spain,  when 
he  subdued  the  C^tabri,  who  had  been  for  two  yean  ia 
insurrection  against  the  Romans.  WhOe  in  Gaul,  when 
he  also  pacified  the  insuigent  inhabitants,  he  constructed 
four  great  public  roads,  and  the  splendid  aqueduct  at 
Nemausus  (now  Nismes),  the  ruins  of  which  even  yet 
excite  admiration.  On  ms  return  to  Rome,  18  B.a,  he 
was  invested  with  the  tribunician  power,  along  with  the 
emperor,  for  five  years.-  After  that  he  was  a  second  time 
made  governor  of  Syria,  17  B.O.,  where,  by  his  just  and 
wise  administration,  he  obtained  general  commendatiaD, 
especially  from  the  Hebrew  population  of  his  prorinee,  of 
which  Judea  formed  a  part  This  resulted  from  hii  haring, 
at  the  request  of  Herod  the  Great,  gone  up  to  Jenisalem, 
and  granted  special  privileges  for  their  rdigious  worship 
to  the  Jewish  subjects  of  the  empire.  In  this  journey,  too^ 
he  colonised  Berytus  (now  Beyrout)  as  a  nulitaiyand  com- 
mercial settlement. 

The  last  military  employment  of  Agrippa  was  in  F^ 
nonia,  13  B.a,  where  his  character  for  equity  was  of  itself 
sufficient  to  put  down  insurrection  without  bloodshed. 
Returning  to  Italy,  he  lived  there  in  retirement^  greatly 
honoured,  and  died  at  Campania,  12  B.a,  two  years  before 
his  impenal  father-in-law.  He  was  the  greatest  militaiy 
commander  of  Rome  since  the  days  of  Julius  Caesar,  and 
the  most  honest  of  Roman  governors  in  any  province 

Under  the  care  of  Agrippa^  Julius  Csesar's  design  of 
having  a  complete  survey  of  the  empue  made  was  carried 
out  He  had  a  chart  of  the  entire  empire  drawn  up,  and 
projected  a  great  work  on  the  geography  of  its  provincei. 
His  materiala  were  placed  in  the  pubUc  archives,  where 
Plinv  consulted  them  {NaL  ffia.,  iii)  Agrippa  also  wrote 
an  Aboupt,  now  lost,  of  the  transactions  in  which  he  had 
taken  part 

Agrippa  left  several  children :  by  his  first  wife  he  hadPoia- 
ponia  Yipsania,  who  became  the  first  wife  of  Tiberius,  and 
was  the  mother  of  Drusus;  and  by  Julia  he  was  the  &ther 
of  Cains  and  Lucius  Ceesar,  who  were  adopted  by  Augostos: 
of  Julia,  married  to  Lepidus;  of  Agrippina  the  elder;  and 
of  Agrippa  Posthumus.  (See  DioGasaius;  Appianiu; 
Suetonius;  Yelleius  Paterculus;  Feigusson's  J^osk  S^! 
Merivale's  Eomant  under  the  Enynre,) 

AGRIPPA,  HxNBT  CoB2nELin8  (tok  KjerruuiuiX 
knight,  doctor,  and  by  common  reputation  a  magician,  vai 
bom  of  a  noble  family  at  Cologx^e  on  the  14th  S^  148& 
Educated  at  the  university  of  Cologne,  he  entered  when  itiU 
veiy  young  into  the  service  of  the  Emperor  MsTiinilian, 
who  sent  him  on  a  dinlomatic  mission  to  I^uis  in  1506. 
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Daring  the  next  three  yean  he  was  engaged, in  a  military 
expedition  to  Catalonia,  and  then  in  the  formation  of  a 
secret  society  of  theosophists,  the  first  of  those  alternations 
between  the  career  of  the  knight  and  the  career  of  the 
student  in  which  his  whole  life  was  passed.     In  1509  he 
went  by  invitation  to  the  nnireraity  of  Ddle  in  Buignndy, 
and  read  lectures  on  Reuchlin's  J)e  Verbo  Ifirifica,  which 
gained  for  him  the  degree  of  doctor  of  divinity  and  a 
stipend.     It  was  these  lectures  that  first  stirred  against 
him  thal^malignant  hatred  of  the  monks  which  embittered 
his  life  and  blackened  his  memory.     He  was  denounced  as 
an  impious  and  heretical  cabalist  by  an  obscure  monk 
named  Catilinet,  in  lectures  deliyereid  at  Qhent  (1510) 
befor*  Margaret  of  Burgundy,  and  his  hopes  of  securing 
the  patronage  of  that  princess  were  thus  for  the  time  dis- 
appointed.    To  win  her  favour,  he  had  composed  (1509) 
and  dedicated  to  her  a  treatise,  De  NobUiUUe  et  Praeel- 
Untia  Fceminai    Sextu,   the    publication    of  which  was 
delayed  from  motives  of  prudence  until  1532.     For  the 
same  reason  the  same  course  was  followed  in  regard  to  his 
treatise  2>tf  Occulta  Philoaophia,  which,  though  completed 
in  the  spring  of  1510,  did  not  appear  until  1531.     In 
writing  it  he  had  the  advice  and  assistance  of  the  abbot 
Trithemius  of  Wfirzburg.     Failing  to  receive  encourage- 
ment as  a  man  of  letters,  Agrippa  was  forced  again  to 
enter  the  diplomatic  service.     In  1510  the  emperor  sent 
him  on  a  mission  to  London,  where  he  became  the  guest 
of  Dean  Colet  at  Stepney.     Soon  after  his  return  home  he 
was  summoned  to  foUow  his  imperial  master  to  the  war 
in  Italy,  where  he  won  his  spurs — ^probably  at  the  battie 
of  Bavenna.     In  the  autumn  of  1511,  on  the  invitation  of 
the  Cardinal  de  Santa  Croce,  he  attended  the  schismatic 
council  of  Pisa  as  theologian,  and  by  so  doing  still  further 
provoked  the  hostility  of  the  papal  party.     After  a  period 
ipen^  in  the  service  of  the  Marquis  of  Montferrat,  during 
which  he  visited  Switzerland,  Agrippa  was  invited  in  1515 
to  the  university  of  Pavia,  where  he  delivered  lectures  on 
the  Pimander  ot  Hermes  Trismegistus,  the  first  of  which 
is  preserved  among  his  published  works,  and  received  a 
dootor^s  degree  in  law  and  medicine.    He  was  still  doomed, 
however,  to  a  harassed,  unsettled  lif&     Three  years  were 
spent  in  the  service  of  the  Marquis  of  Montferrat  and  the 
Duke  of  Savoy.     In  1518  he  became  syndic  at  Metz, 
where  he  was  involved  in  disputes  with  tiie  monks,  and 
especially  with  the  inquisitor  Nicolas  Savin,  before  whom 
he  boldly  and  persistentiy  defended  a  woman  accused  of 
witchcraft     He  was,  chi^y  in  consequence  of  this,  com- 
pelled to  resign  his  office,  and  quitted  Mets  for  Cologne 
in  January  1520.     After  two  years  spent  in  seclusion  in 
his  native  dty,  he  went  to  Geneva,  where  he  practised 
medicine  for  a  short  time.     In   1523  he  removed  to 
Fxiburg,  having  been  appointed  town  physician.     In  the 
following  year  he  was  induced  to  go  to  Lyons  as  court 
physician  to  the  queen-mother,  Louisa  of  Savoy,  but  the 
change  did  not  better  his  condition,  since,  though  he  re- 
ceived several  empty  honours,-  his  salary  remained  unpaid. 
It  was  probably  amid  the  privations  of  poverty  that  he 
composed,  in  1526,  his  Dc  Incertitudine  et  Vanitate  Scien- 
tiarum  et  Artium  atque  ExcellerUia  Verhi  Dei  Dedamatio, 
which  was  first  published  in  1530.     The  work  is  remark- 
able for  the  keenness  of  its  satire  on  the  existing  state  of 
science  and  the  pretensions   of  the  learned,  and  when 
published  furnished  fresh  occasion  for  the  malicious  mis- 
representation  of  his  enemies.     A  quarrel  with  the  queen 
compelled  Agrippa  to  leave  Lyons  and  betake  himself  to 
the  Netherlands.     In  1529  he  was  appointed  historio- 
grapher to  the  Emperor  Charles  V.,  and  in  that  capacity 
wrote  a  history  of  the  emperor's  reign.    The  salary  attached 
to  the  office  was,  however,  left  unpaid,  and  Agrippa  was 
eonaequently  imprisoned    at    Brussels,    and    afterwards 


banished  from  Cologne,  for  debt     He  died  at  Grenoble 
in  1535. 

The  character  of  Agrippa  has  been  very  variously  repre- 
sented. The  earlier  accounts  are  grossly  disfigured  by 
the  calumnies  of  the  Dominicans,  whose  hatred,  following 
him  even  to  the  grave,  placed  over  it  an  inscription  that 
is  probably  unique  in  its  spiteful  malignity.  In  later 
times  full  justice  has  been  done  to  his  memory.  A  Life 
of  Agrippa  by  Henry  Morley  (London  1856)  contains  a 
detailed  analysis  of  his  more  important  works.  A  com- 
plete edition  of  his  writings  appeared  in  two  volumes  at 
Leyden  in  1550,  and  has  been  several  times  republished. 

AGRIPPINA  (ths  Eldxb),  the  virtuous  and  heroic  but 
unfortunate  offspring  of  M.  Agrippa  by  a  very  abandoned 
mother,  and  herself  the  parent  of  a  still  more  profligate 
and  guilty  daughter  of  the  same  name.  She  was  early 
married  to  Germanicus,  the  son  of  Drusus  and  Antonia, 
the  niece  of  Augustus.  On  the  death  of  Augustus  she 
joined  her  husband  in  his  German  campaigns,  where  she 
had  several  opportunities  of  showing  her  intrepidity,  shar- 
ing with  Germanicus  his  toils  and  his  tritimphs.  The 
love  which  the  army  showed  for  this  leader  was  the  cause 
of  his  recall  from  the  Bhine  by  the  suspicious  Tiberius. 
He  was  soon  afterwards  sent  into  Syria,  where  he  died  at 
Antioch  from  the  effects,  as  was  believed,  of  poison  ad- 
ministered to  him  by  Piso,  the  governor  of  Syria. 

On  his  deathbed  Germanicus  implored  his  wife,  for  the 
sake  of  their  numerous  children,  to  submit  with  resigna- 
tion to  the  evil  times  on  which  they  were  fallen,  and  not 
to  provoke  the  vengeance  of  the  tyrant  Tiberius.  But, 
unnappily,  this  prudent  advice  was  not  followed  by  the 
high-spirited  woman,  who,  on  landing  at  Brundasium, 
went  atraight  to  Borne,  entered  the  city  bearing  the  um 
of  her  deceased  husband  in  her  arms,  and  was  received 
amid  the  tears  of  the  citixens  and  the  soldiery,  to  whom 
Germanicus  was  dear.  She  boldly  accused  Puo  of  the 
murder  of  her  husband ;  and  he,  to  avoid  public  infamy, 
committed  suicide.  She  continued  to  reside  at  Rome, 
watched  and  suspected  by  Tiberius,  who  for  some  time 
dreaded  to  glut  his  vengeance  on  the  widow  and  family  of 
so  popular  a  prince  as  Grermanicus.  She  soon  had  the 
temerity  to  upbraid  the  tyrant  with  his  hypocrisy  in  pre- 
tending to  worship  at  the  tomb  of  Augustus.  He  began 
by  putting  to  deaUi  both  men  and  women  who  had  shown 
attachment  to  the  family  of  Germanicus;  and  finally  he 
arrested  Agrippins  and  her  two  eldest  sons,  Nero  and 
Drusus,  and  transported  them  to  the  isle  of  Pandataria, 
where  her  mother  Julia  had  perished ;  and  there  she  was 
starved,  or  starved  Kerself,  to  death  in  the  33d  year  of  our 
era.  Tiberius  also  ordered  the  execution  of  her  two  eldest 
sons;  yet  it  is  remarkable  that  by  his  will  the  emperor 
left  her  youngest  son  Caius,  better  known  by  the  name 
of  Califfula,  as  one  of  the  heirs  of  the  empire. 

AGBIPPINA4  daughter  of  Germanicus  and  Agrippina 
the  elder,  sister  of  OEdigula,  and  mother  of  Nero,  was 
bom  about  15  jld.,  at  Oppidum  Ubiorum,  which  was  at 
that  time  the  headquarters  of  her  father's  legions,  and 
which  was  after  her  namfd  Colonia  Agrippina  Uhiorum 
(now  Cologne).  She  wrote  memoirs  of  her  times,  which 
Tacitus  quotes  and  Pliny  commends;  but  her  life  is 
notorious  for  intrigue  and  perfidy.  In  28  a.d.  she  became 
the  wife  of  Cn.  Dom.  Ahenobarbus,  who  died  40  A.D.  Her 
next  husband  was  Crispus  Passienus,  whom  some  years 
afterwards  she  was  accused  of  poisoning.  For  flagitious 
conduct,  Caligula  banished  her  to  the  isle  of  Pontia^  but 
on  the  accession  of  her  uncle  Claudius,  41  a.d.,  she  was  set 
free,  and  began  to  succeed  in  her  ambitious  schemes.  After 
Messalina  had  been  put  to  death,  48  a.d.,  Agrippina  was 
raised  by  Claudius  to  her  pUce  as  his  imperisJ  consort, 
49  A-D.     She  prevailed  upon  him  to  discard  Britanuicus, 
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his  own  son,  and  to  adopt  her  son  Domitius  in  his  stead. 
She  removed  from  her  path  all  whom  she  feared  or  envied, 
and  in  54  a.d.  poisoned  Clandins  at  Sinuessa  that  she  might 
reign  as  regent  for  her  son.  Nero  in  a  short  time  grew 
iir^  of  her  interference,  and  when  she  first  intrigued 
against  and  then  frowned  npon  him,  he  ordered  her  to 
be  slain  at  her  villa  on  the  Lncrine  lake.  After  having 
been  slightly  wonnded  by  Anicetns,  she  perished  by  the 
sword  of  a  centurion,  60  A.D. 

AGROTERAS  THUSIA,  an  annual  festival  at  Athens 
in  honour  of  Artemis  or  Diana,  in  fulfilment  of  a  vow  made 
by  the  city  before  the  battle  of  Marathon  to  offer  in  sacrifice 
a  number  of  goats  equal  to  that  of  the  Persians  slain  in  the 
oonfiict.     The  number  was  afterwards  restricted  to  500. 

AGTELEK,  a  village  of  Hungary,  in  the  county  of 
Gijm&r,  near  the  road  from  Pesth  to  Kaschau.  In  the 
neighbourhood  is  the  celebrated  stalactite  grotto  of  Baradla, 
one  of  the  most  remarkable  in  Europe.  The  entrance  is 
extremely  narrow,  but  the  interior  spreads  out  into  a 
labyrinth  of  caverns,  the  largest  of  which,  called  the 
Flower  Garden,  is  96  feet  high  and  90  feet  wide,  and 
extends  nearly  900  feet  in  a  straight  line.  In  these  caverns 
tiiere  are  numerous  stalactite  structures,  which,  from  their 
curious  and  fantastic  shapes,  have  received  such  names  as 
the  Image  of  the  Virgin,  the  Mosaic  Altar,  &c 

AGUA,  VoLOAiTO  DB,  a  huge  mountain  in  Central 
America,  25  miles  S.W.  of  Guatemala.  It  is  of  a  conical 
shape,  and  rises  to  a  height  of  15,000  feet  above  the  level 
of  the  sea.  At  the  summit  there  is  a  crater,  measuring 
about  140  yards  by  120,  from  which  stones  and  torrents 
of  boiling  water  are  occasionally  discharged.  In  close 
proidmity  to  Agua  are  the  volcanoes  of  Pacaya,  on  the  S.R, 
^id  Fuego  on  the  W.,  and  the  three  present  together  a 
ioene  of  great  magnificence. 

AGUADO,  ALEXAia>SB  Mabia,  one  of  the  most  famous 
bankers  of  modem  times,  was  bom  of  Jewish  parentage 
at  Heville  in  1784.  He  commenced  life  as  a  soldier,  fight- 
ing with  distinction  in  the  S^panish  war  of  independenee 
on  the  side  of  Joseph.  After  the  battle  of  Baylen  (1808) 
he  entered  the  French  amiy,  in  which  he  had  risen  to  be 
colonel  and  aide-de-camp  to  Marshal  Soult,  when  he  took 
his  discharge  in  1815.  He  immediately  commenced  busi- 
ness as  a  commission-agent  in  Paris,  and  chiefly  through 
his  connection  with  Spain  and  the  Spanish  colonies, 
acquired  in  a  few  years  woalth  enough  to  enable  him  to 
undertake  banking.  The  Spanish  government  gave  him 
full  powers  to  negotiate  the  loans  of  1823,  1828,  1830, 
and  1831 ;  and  Ferdinand  VIL  rewarded  him  with  the 
title  of  Marquis  de  las  Marismas  del  Guadalquiver,  and  the 
decorations  of  several  orders.  Aguado  also  negotiated  the 
Greek  loan  of  1834.  In  1828,  having  become  possessed 
of  large  estates  in  France,  including  the  Chateau  Margaux, 
famous  for  its  wine,  he  was  naturalised  as  a  French  citizen. 
He  died  in  1842,  leaving  a  fortune  computed  at  60,000,000 
francs.  The  designs  of  the  leading  pictures  in  an  exten- 
sive and  admirable  art  collection  which  he  had  formed 
were  published  by  Gavard  under  the  title  Galerie  Aguado 
(1837-42). 

AGUAS  CALIENTES,  a  town  in  Mexico,  capital  of 
the  state  of  the  same  name,  situated  270  miles  N.W.  of 
the  city  of  Mexico,  in  22''  N.  lat,  and  101*"  45'  W.  long. 
It  takes  its  name  from  the  liot  springs  in  its  vicinity.  The 
climate  is  fine,  and  the  extensive  and  beautiful  gardens 
surrounding  the  town  produce  an  abundance  of  olives, 
figs,  grapes,  and  pears.  It  has  a  large  manufactory  of 
woollen  doth,  and  the  general  trade  is  considerable. 
Population,  22,534. 

AGUILAR,  Graob  (1816-47),  an  admired  English 
authoress,  was  the  daughter  of  a  Jewish  merchant  in 
London.     She  was  educated  wholly  by  her  parents,  and 


commenced  her  literary  career  at  an  early  age.  Herworki, 
written  in  a  pleasing,  elegant,  and  impressive  style,  consist 
chiefly  of  religious  fictions,  such  as  The  Martyr  and  Meats 
Influence.  She  also  wrote,  in  defence  of  her  faith  and  its 
professors.  The  Spirit  of  Judaism,  and  other  works.  Her 
services  in  the  latter  direction  were  acknowledged  grate- 
fully by  the  "  women  of  Israel,"  in  a  testimonial  which 
they  presented  shortly  before  her  death.  In  1855  she  had 
a  severe  attack  of  measles,  from  the  effects  of  which  her 
constitution  never  whoUy  recovered.  After  a  long  struggle 
with  increasing  bodily  infirmities,  she  died  at  Frankfort, 
on  her  way  to  Schwalbach,  in  the  autumn  of  1847. 

AGUILAR  DE  LA  Fbonteba,  a  town  of  Spain,  stands 
near  the  river  Cabra,  22  miles  S.S.E.  of  Cordova.  Thf 
houses  are  well  built,  and  distinguished  by  their  cleanness 
and  regularity.  The  town  has  three  handsome  public 
squares,  and  the  principal  buildings  are  the  pariah  church, 
the  chapter-house,  a  new  town-hall,  the  prison,  and  th« 
markets.  Near  the  church  are  the  ruins  of  a  once  magni- 
ficent Moorish  castle.  The  district  produces  excellent 
wines,  which  go  by  the  name  of  Montilla,  and  there  is 
also  some  trade  in  com  and  oil     Population,  12,C0O. 

AGUILLON,  FBAKqoia  d',  an  eminent  mathematician, 
bom  at  Brussels  in  1566.  He  entered  the  Society  of 
Jesus  in  1586,  and  was  successively  professor  of  philoeophj 
at  Douay  and  rector  of  the  Jesuit  College  at  Antwerp. 
Eminent  for  his  skill  in  mathematics,  he  was  the  first  to 
introduce  the  study  of  that  science  among  the  Jesuits  in 
the  Low  Countries.  He  wrote  a  treatise  on  Optics  in  six 
books  (Antwerp,  1613),  and  was  employed  in  finishing 
another  on  Catoptrics  and  Dioptrics  when  he  died,  in  1617. 

AGUIBRA,  JosKF  Sainz  d',  a  distinguished  Spanish 
ecclesiastic  and  theological  writer,  was  bom  at  Logrogno 
on  the  24th  March  1630.  He  belonged  to  the  Benedictine 
order,  and  was  abbot  of  St  Vincent,  professor  of  theology 
at  the  university  of  Salamanca,  and  afterwards  secretary 
to  the  Spanish  Inquisition.  For  a  work  (Definsvo  Cathedra 
8,  Petri  advertua  beclarationet  Cleri  Gallici,  1682),  which 
he  wrote  in  support  of  the  papal  authority  against  the  four 
propositions  of  the  GaUican  Church,  he  was  promoted  to 
the  rank  of  cardinal  by  Pope  Innocent  XL  in  1686.  Of 
his  other  works  the  chief  are  a  CoUeetion  of  the  Comeilt 
of  J^in  (1693-4),  and  a  STreatiee  on  the  Theoiogjf  oj 
Antelm^  only  three  volumes  of  which  appeared,  the  fonrth 
and  last  being  still  incomplete  when  the  author  died, 
August  19th,  1699.  To  judge  from  a  warn  eulogium  of 
Bossuet,  his  opponent  in  controversy,  Aguirra  had  a  very 
high  reputation  for  piety. 

AGULHAS,  Gape,  the  most  southern  point  of  Africi, 
100  miles  KS.E  of  the  Cape  of  Good  Hope,  in  34*"  51'  30* 
S.  lat,  and  19*"  56'  30^  £.  long.  At  a  distance  of  a  mile 
from  iJie  sea  it  rises  to  a  height  of  455  feet  In  1849  a 
lighthouse  was  opened  on  it  nearer  the  shore,  the  light  in 
which  stands  128  feet  above  high-water  mark.  An  im- 
mense  bank,  the  Agulhae  Bank^  extends  from  the  Capo  of 
Good  Hope  along  the  coast  to  the  great  Fish  River,  s 
distance  of  560  xmles,  with  a  breadth,  opposite  to  the  O^m, 
of  200  miles.  The  great  oceanic  current  from  the  Ind^ 
Ocean  to  the  Atlantie  sets  along  its  outward  edge,  and  has 
sharply  defined  it  This  current  has  such  velocity  thst 
ships  are  often  carried  far  to  the  westward,  and  round  the 
Cape  of  Good  Hope,  even  against  a  smart  breeie.  Hie 
bank  abounds  with  fish ;  and  the  approach  to  it  is  denoted 
by  the  appearance  of  many  whales,  sharks,  and  sesls,  and 
innumerable  sea-birds. 

AHAB,  king  of  Israel,  was  the  son  and  successor  of 
OmrL  He  ascended  the  throne  in  the  38th  year  of  Asa, 
king  of  Judah,  ».«.,  918  B.a,  and  reigned  over  Samaria  23 
years.  Having  married  Jezebel,  daughter  of  Ethhaal, 
king  of  the  Sidonians,  he  was  brought  into  doser  connos 
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tion  witii  the  neighbouring  powers  in  the  north,  and 
strengthened  himself  considerably,  so  that  he  was  able  to 
ooDBolidate  the  disunited  kingdom,  and  render  it  powerful 
against  Judah.  Some  notices  out  of  Menander,  preserved 
by  Josephus,  lead  to  the  conclusion  that  Ethbaal,  father  of 
Jezebel  was  identical  with  Ithobal,  priest  of  Astarte,  who 
usurped  the  throne  of  Tyre  after  murdering  Pheles  the 
king.  It  is  not  improbable  that  Ahab's  marriage  with 
such  a  princess  was  the  means  of  procuring  him  great 
riches,  which  brought  pomp  and  luxury  in  their  train, 
along  with  the  material  and  social  influence  that  giye  a 
certain  security  to  monarchy.  We  read  of  his  building  an 
irory  palace  and  founding  new  cities,  the  effect  perhaps  of 
a  share  in  the  flourishing  commerce  of  Phosnida.  But  his 
matrimonial  connection  with  Tp'e  and  Sidon,  howeyer 
fniitfol  in  wealth,  was  in  many  respects  detrimental  His 
wife  mi  a  strong-minded,  passionate  devotee  of  idolatry, 
who  esercised  an  injurious  influence  orer  him.  Led  by 
her,  he  gave  a  great  impulse  to  the  worship  of  Baal  and 
Astarte  in  hia  kingdom.  For  the  former  he  built  a  temple 
with  an  altar ;  of  the  latter  he  made  the  well-known  image 
which  existed  long  after.  Under  the  patronage  of  Jezebel, 
the  Phoenician  cultus  assumed  important  dimensions,  for 
Baal  is  said  to  have  had  450,  Astarte  400  priests  and  pro- 
phets. The  infatuated  queen  was  especiaUy  hostile  to  the 
prophets  and  priests  of  Jehovah,  whom  she  tried  to  exter- 
minate ;  bat  the  former  in  particular,  though  sore  pressed, 
were  not  entirely  cut  ofil  They  still  held  their  ground ; 
and  Elijah,  the  most  conspicuous  of  them,  came  off  victor 
in  the  contest  with  Baal's  ministers.  Jehovism  triumphed 
in  the  person  of  the  intrepid  Tishbite,  whom  the  queen 
was  unable  to  get  into  her  power.  Ahab  was  a  public- 
spirited  and  courageous  monarch.  He  defeated  the  Syrians 
twice,  and  concluded  a  peace  with  Benhadad  on  favourable 
terms.  Mesha,  king  of  Moab,  paid  him  a  large  yearly 
tribute.  'In  conjunction  with  Jehoshaphat,  king  of  Judah, 
he  went  forth  to  battle  a  third  time  against  the  Syrians, 
and  was  slain  at  Ramoth-Gilead.  It  speaks  favourably  for 
his  disposition  that  he  repented  of  the  cruel  measures 
taken  against  Naboth,  and  that  he  humbled  himself  before 
the  Lord.  Though  he  feared  Elgah  and  Micaiah,  he  was 
not  insensible  to  their  utterances ;  nor  could  he  have  suf- 
fered so  many  as  400  prophets  to  live  in  his  kingdom 
without  some  little  regard  for  their  office.  The  prophetic 
▼oice,  held  as  it  was  in  small  esteem,  must  have  had 
some  influence  upon  his  adflunistration,  especially  when 
political  grounds  coincided  with  it  His  evil  courses  were 
due  much  more  to  the  influence  of  Jezebel  than  to  his  own 
ridous  impulses. 

Aa  the  accounts  of  Ahab  are  fragmentary,  it  is  not  always  easy 
to  make  out  from  them  a  clear  or  connected  history  of  hia  reign. 
There  is  room  for  conjecture  and  misconception.  Thns  Ewald 
rapresents  him  as  building  a  splendid  temple,  with  an  oracle- 
grove  of  Astarte  near  his  favourite  palace  at  Jezreel,  on  the  basis  of 
1  Kings  rri.  32,  xviiL  19 ;  but  this  is  imaginary,  since  the  original 
does  not  speak  of  a  grave  but  of  AstarU  (zviiL  19) ;  nor  is  it  pro- 
bable that  a  second  structure  of  the  kind  mentioned  existed  else- 
where in.  addition  to  Baal's  temple  in  Samaria.  Neither  can  it  be 
held  as  likely  that  a  large  statue  of  Baal  was  set  np  in  front  of  his 
temple,  and  small  statues  of  him  in  the  interior,  merely  because  we 
raad  in  8  Kings  x.  26,  27,  first  of  bringing  forth  the  image*  of  Baal, 
and  then  of  breaking  th«  image  of  the  same  8un*god.  Rather  were 
the  smaller  images  m  the  porch  and  the  chief  one  in  the  interior, 
so  that  the  reading  or  punctuation  of  verse  26  should  be  slightly 
altered.  Whether  the  450  or  400  prophets  were  distlnot  from  the 
priests  is  doubtful  Identifying  them,  we  believe  that  the  priests 
aoted  as  prophets,  procuring  for  themselves  greater  renown  among 
the  ignorant  people  by  their  arts  of  necromancy  and  magie. 

For  the  biograohy  of  this  monarch  we  are  indebted  almost  excln- 
lively  to  the  books  of  Kings,  where  the  writers  consider  him  in  a 
fheocrajde  rather  than  a  PoUtical  aspect  Viewing  him  from  their 
later  vrophetio  standpoint,  their  portrait  is  somewhat  one-sided, 
thouoi  correct  in  the  main.  It  is  observable  iliat  the  portions  of 
the  iLlnfls  in  which  he  is  spoken  of  are  somewhat  different  in  char- 
•H»r  sM  6X]ire«i(iott,  betraying  the  use  of  different  sources  bj  the 


compiler.  1  Kings  zvi.  29>SS,  zzil.  S9,  2  Kings  z.  28-28,  an  more 
historical  than  the  rest,  which  contain  almost  all  that  ii  related  of 
Ahab,  and  were  derived  from  tradition.  It  has  been  co^jectored 
by  Bitxig  that  the  45th  psalm  owes  its  origin  to  Ahab,  being  the 
jovooa  poetical  expression  of  a  matrimoniaT  connection  with  i^re^ 
which  augured  nnusoal  prosperity  for  the  distraeted  kingdooL 
But  the  assumption  is  improbable,  beoanse,  as  De  Wette  observes^ 
sn  event  belon^^ing  to  Sphraim  was  hardly  a  fitting  subject  for  s 
poem  included  m  tne  oanon. 

Another  Ahab,  a  false  prophet  in  the  time  of  the  Baby- 
Ionian  exile,  is  mentioned  by  Jeremiah  (zzix.  2\\  and 
threatened  with  terrible  puniidiment  ("•  ^) 

AH  ALA,  a  noble  Boman  family  of  the  gens  Servilia, 
which  produced  many  distinguished  men.  Of  these  the 
most  celebrated  is  C.  Servilius  Structus  Ahala.  master  of 
the  horse  to  the  dictator  CindnnatuB.  b.o.  439.  He  sig- 
nalised himself  by  his  boldness  in  slaying  in  the  forum 
with  his  own  hand  the  popular  agitator  Sp.  Msllus,  for 
refusing  to  appear  before  the  dictator  on  a  charge  of  con- 
spiracy against  the  state.  For  this  act  Ahala  was  brought 
to  trial  He  saved  himself  from  condemnation  by  retiring 
into  exile. 

AHANTA,  a  territory  on  the  Gold  Coast  of  Africa, 
lying  on  the  second  pandlel  of  W  long.  It  is  one  of  the 
richest  and  most  fertile  districts  in  that  part  of  the  con- 
tinent. Axim,  the  chief  settlement,  was  founded  by  the 
Dutch,  but  now  belongs  to  Britain. 

AHASUEBUS,  the  Latinised  form  of  the  Hebrew 
Ahcukoeroth^  '^S^  (in  the  LXX  'Aaxrov)7po«,onco  in  Tobit 
'Aonn^pot),  occurs  as  a  royal  Persian  or  Median  nalio  in 
three  of  the  books  of  the  canonical  Scriptures,  and  in  one 
of  the  books  of  the  Apocrypha.  In  vrerj  case  the  identi- 
fication of  the  person  thus  named  with  those  found  in 
profane  history  is  matter  of  controversy.  The  hypothesis 
of  Fiirst  and  others,  that  in  all  the  passages  one  and  the 
same  person  is  meant,  viz.,  the  well-known  Xerxes,  may 
be  set  aside  as  quite  inapplicable  to  the  facts;  and  it 
becomes  necessary  to  glance  at  the  particular  places. 

In  Dan.  ix.  1,  Ahasuerus  appears  as  the  father  of  Darius  the 
Mede,  who  "was  made  king  over  the  realm  of  the  Chaldeans" 
after  the  conquest  of  Babylon  and  death  of  Belshazzar.  Who  this 
Darius  was  is  one  of  the  most  difficult  and  disputed  (questions  of 
ancient  history.  If,  as  is  verr  generally  supposeid,  he  is  Astysf^ 
the  grandfather  of  tiie  great  Cyrus,  and  the  last  independent  king 
of  'Media,  then  Ahasuerus  is  to  be  identified  with  Cyaxares,  the 
father  of  As^ages.  The  passage  in  Tobit  where  the  name  occurs 
(xiv.  16)  lends  confirmation  to  this  view.  It  is  there  stated  that 
Nineveh  was  captured  and  destroyed  by  "  Nahuchodonosor  and 
Assuerua."  According  to  Herodotus  (L  106  ^.  Rawlinson's  Fer., 
voL  L  412),  it  was  the  Medes  under  Cyaxares  who  took  Nineveh. 

In  Exra  iv.  «  Ahasuerus  is  mentioned  as  a  king  of  Persia,  to 
whom  the  enemies  of  the  Jews  sent  representations  opposing  the  re- 
building of  the  temple  at  Jerusalem.  Bfitt  the  sequence  of  the 
reigns  m  the  sacred  writer  and  in  the  profane  historians — in  the 
one,  Cyrus,  Ahasuerua,  Artaxerxea,  Darius ;  in  the  other,  Cyrus, 
Cambysea,  Smerdis,  Darius— leads  naturally  to  the  identification  of 
Ahasuerus  with  Cambyses.  Other  circumstances,  especially  the 
known  policy  of  the  usun>er  Smerdis,  and  its  reversal  by  Darius 
(see  Inscr.  of  Behistun,  ooL  L  9  14),  corroborate  this  conclusion. 

In  the  Book  of  Esther,  Ahasuerus  is  the  name  borne  by  that  king 
of  Persia,  certain  events  of  whose  court  and  empire  (which  will  be 
noticed  elsewhere,  see  Esthxb)  form  the  subject  of  the  whole  nar- 
rative. (Throu^out  this  book  the  LXX.  render  the  name  by  'Afmlt- 
4p^iiu )  The  hypotiiesis  of  certain  writers,  that  this  Ahasuerus  is  the 
CysLxaxes,  king  of  Media,  already  referred  to,  mav  be  at  once  dis- 
missed. That  of  others,  identifying  him  with  Artazerzes  Longi- 
manus,  the  son  and  successor  of  Aerxes,  though  countenanced 
by  Josephus,  deserves  scarcely  more  consideration.  Recent  in- 
quirers are  all  but  universally  of  opinion  that  he  must  be  a  mon- 
arch of  the  Achsemenian  dynasty,  earlier  than  this  Artaxerzes ;  and 
opinion  \b  divided  between  Danus  Hystaspis  and  his  son  and  suc- 
cessor Zerzea.  In  support  of  the  former  view  it  is  alleged,  among 
other  things  (see  TyrwhiU's  Either  and  Ahaauenu,  pu  102),  that 
Darius  was  the  first  Persian  king  of  whom  it  could  be  said,  as  in 
Esther  L  1,  that  he  "reigned  from  India  even  unto  Ethiopia,  over 
an  hundred  and  seven  and  twenty  provinces;"  and  that  it  was 
also  the  distinction  of  Darius  that  (Esther  x.  1)  he  "laid  a  ^bute 
upon  the  land  and  upon  the  isles  of  the  sea *^  <f.  Herod,  ill  89). 
In  aupport  of  the  latUr  view  it  is  alleged— <1.)  That  th^  Hebrew 
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Ahashverosh  is  the  natural  equlvalont  of  tlia  old  Persian  Khsha- 
yartha,  tho  true  name  of  the  monar  'h  called  by  the  Grooka  Xerzea, 
as  now  read  in  hie  inacriptiona  ;  (2.)  That  there  u  a  striking  aimi- 
larity  of  character  between  the  Xerxes  of  Herodotua  and  the 
Ahasuema  of  Esther ;  (3.)  That  cerUin  coincidencea  in  dates  and 
BTents  corroborate  thia  identity,  as,  e.g.,  "  In  the  third  year  of  hia 
reign  Ahasnema  gave  a  grand  feast  to  hia  noblea,  lastinc:  one  hun- 
dred and  eighty  days  (Esther  i  8) ;  and  Zerzea  in  his  third  year 
also  assembled  his  chief  officers  to  deliberate  on  .ae  invasion  oi 
Greece  (Herod.  viL  8).  Again,  Ahasuema  married  Eather  at 
Shuahan  in  the  seTenth  year  of  his  reign  ;  in  the  same  year  of  hit 
reini  Xerxca  returned  to  Susa  with  the  mortification  of  his  defeat^ 
and  sought  to  forget  himself  in  pleasure.  Lastly,  the  tribute  im- 
poacd  on  the  land  and  islea  of  the  sea  also  accorda  with  the  atate  of 
hia  reTenuOp  exhausted  by  hia  inaane  attempt  against  Greece** 
(Kitto'a  Oyclopadia^  t,v,  Ahaaueros).  To  this  it  may  be  added 
that  the  interval  of  four  years  between  the  divorce  of  Vashti  and 
the  marriage  of  Esther  is  well  accounted  for  by  the  Intervention  of 
an  important  eerios  of  events  fully  occupying  the  monarch's 
thoughts,  Buch  aa  the  invasion  of  Greece.  It  may  be  added  that 
by  the  advocates  of  both  views  appeal  ia  made,  with  more  or  less  of 
confidence,  to  the  names  of  the  queens  of  the  respectivo  eovereigna ; 
Ato98a»  wife  of  Darius,  answering  to  Had  isah,  and  Ameatria,  wife 
of  Xerxca,  to  Euthcr  (Esther  ii  7) ;  and  also  to  the  number  of  gcno- 
rationat  indicated  in  the  genealogy  of  Mord<>cai  from  the  deporta- 
tion of  the  Jews  into  Babylon  (Estlier  ii  5 ;  ^.  Tyrwhitt,  p.  95, 
with  Rawlinson,  Bampton  Led,,  p.  186).  If,  aa  aeema  probable, 
the  name  Ahosncrus  is  the  transcription  of  the  Persian  Kkuuiyaraha 
(written  Eisiarvi  in  Babvlonian)  which,  according  to  Sir  H.  Rawlin- 
son, means  "  venerable  kinff "  (see  Rawlinson's  Her.  iiL  883),  then 
this  name  may  be  reasonably  supposed  to  have  been  originaUy  an 
appellative,  and  its  application,  especially  by  foreigners  like  the 
Jowi^  to  different  royal  persona,  is  explained. 

AfiAZ  (literally  Possessor),  son  of  Jotham,  and  the 
oloventh  king  of  Judah,  reigned  16  years,  from  741  to 
725  B.a  He  was  tiie  most  weak-minded  and  comipt  of 
all  the  kings  that  had  hitherto  reigned  over  Judah.  About 
the  time  of  his  accession,  Pekah,  king  of  Israel,  and  Rezin, 
king  of  Syria,  had  formed  an  alliance  with  the  view  of 
acquiring  the  kingdom  of  Judah  by  conquest  They  in- 
vaded the  country,  laid  siege  to  Jonualem,  and  carried 
away  an  immense  number  of  captives,  though  they  failed 
to  secure  their  ultimate  object  At  the  same  time  incur- 
sions were  made  by  the  Edomites  and  Pkiliatines,  and 
Ahaz  was  fain  to  csdl  in  the  aid  of  Tiglath-Pileser,  king  of 
Assyria,  who  destroyed  the  power  of  Syria,  but  took  care 
to  exact  heavy  tribute  for  the  service  thus  rendered  Aiiaz 
was  even  compelled  to  appear  as  a  vassal  at  Damascus,  and 
so  to  bring  hia  kingdom  to  the  lowest  point  of  political 
degradation.  In  religion  Ahas  was  a  Heathen.  He  broke 
in  pieces  the  vesselb  of  the  temple  of  God,  and  at  last 
ventured  to  close  its  gatea  altogether.  He  cacrificed  to 
Sjrrian  deities,  erected  altars  on  which  incense  was  to  be 
offered,  and  caused  his  son  to  pass  through  the  fire  to 
Moloch.  He  wa.'^  succeeded  by  his  son  Hezekiah.  In  the 
inccriptiitns  of  TiglathrPileser  II.,  king  of  Assyria,  Tahih 
hhan  Jahudai,  that  is,  Joahas  or  Ahaz  of  Israel  appears 
among  the  names  of  those  who  acknowledged  his  sovereignty 
and  paid  tribute.  (Schrader's  Dia  KeiliiuehrifUn  und  das 
AUe  Testament) 

AHAZIAH  (lit  Whom  the  Lord  sustains),  son  and 
successor  of  Ahab,  and  eighth  king  of  Israel,  reigned 
Bcarcely  two  years,  from  897  to  896  aa  He  continued 
in  the  idolatrous  practices  of  his  father,  worshipping  Baal 
and  Astarte.  Upon  his  accession  the  Moabites  revolted, 
and  refused  any  longer  to  pay  the  tribute  which  had  been 
exacted  from  them  since  l^e  establishment  of  Israel  as  a 
separate  kingdom.  Before  Ahaziah  could  take  measures 
to  subdue  them,  he  was  seriously  injured  by  a  fall  from  the 
lattice  of  an  upper  chamber  in  his  palace.  He  immediately 
sent  messengers  to  the  oracle  of  the  god  Baalzebub  at 
Ekron  to  inc^uiro  the  issue  of  his  iUness.  While  on  their 
way  they  were  met  by  Elijah  the  prophet,  who  bade  them 
return  and  tell  the  king  that  he  would  surely  diei 

AHAZIAH^  son  of  Jehoram  and  Athaliah,  daughter  of 
Ahab,  and  sixth  king  of  Judah,  reigned  one  year,  885  B.a 


Under  the  evil  influence  of  his  mother,  he  walked  in  tin 
ways  of  Ahab's  house,  and  was  an  idolatrous  and  wkked 
king.     He  was  slain  by  Jehu,  the  son  of  KimshL 

AHENOBABBUS,  the  name  of  a  plebeian  Roman  familj 
of  the  gens  Domitia,  which  rose  in 'the  course  of  time  to 
considerable  distinction.  The  name  was  derived  from  the 
red  beard  and  hair  by  which  many  of  the  family  were  dis- 
tinguished.    The  emperor  Nero  was  of  this  fanuly. 

AHITHOPHEL  (lit  Brother  of  FnolUhnest,  1^,/coliik), 
the  very  singular  name  of  one  of  the  sagest  pcIitidanB  in 
Old  Testament  history.  In  regard  to  his  family  rela- 
tionships it  is  almost  beyond  doubt  that  he  was  the  grand- 
father of  Bathsheba,  and  it  has  been  ruggested  as  probable 
that  he  was  first  introduced  at  court  through  this  connec- 
tion. He  was  one  of  David's  most  trusted  counseQon, 
and  his  defection  to  the  cause  of  Absalom  was  a  seven 
blow  to  the  king,  who  prayed  that  God  would  bring  hii 
counsel  to  "foolishness,"  probably  alluding  to  his  usmci 
David's  grief  at  the  desertion  is  expressed  in  Pa  zlL  9, 
Iv.  12-14.  Ahithophel's  advice  was  at  first  acceptable  to 
Abtialom's  party,  and  probably  laid  down  the  policy  whick 
alone  was  Ukely  to  be  successful ;  but  Hushai's  counsel  of 
delay,  given  in  the  secret  interest  of  David,  was  ultimately 
adopted.  Ahithophel's  political  foresight  enabled  him  to 
see  that  this  resolution  would  prove  fatal  to  the  rebel  came, 
and  he  at  once  returned  to  his  home  at  Oiloh,  "put  his  heose- 
hold  in  order,  and  hanged  himself."  This  is  the  only  case  of 
deliberate  suicide  that  is  mentioned  in  the  Old  Testameut 

AHMADAbAD,  a  district  and  city  of  British  India,  ia 
the  province  of  Qujr4t,  within  the  jurisdiction  of  tie 
governor  of  Bombay.  The  distbict  Hes  between  21*  4' 
and  23**  5'  N.  Ut,  and  between  71^  2'  and  73*  25'  £.  loss. 
It  is  bounded  by  the  province  of  K4tiwir  on  the  N.  and 
W.,  by  the  Mahi  K&nta  on  the  N.  and  R,  by  the  Ksin 
coUectorate  on  the  £u  and  S.,  and  by  the  gulf  of  Cambsj 
on  the  S.  The  area  of  the  district  is  returned  at  3844 
square  miles.  The  river  S&bannati  and  its  tributaries, 
flowing  from  north-east  to  south-west  into  the  gulf  ci 
Cambay,  are  the  principal  streams  that  water  the  district 
The  north-eastern  portion  is  slightly  elevated,  and  dotted 
with  low  hills,  which  gradually  unk  into  a  vast  plain,  sub- 
ject to  inundation  on  its  western  extremity.  With  thi 
exception  of  this  latter  portion,  the  soil  is  veiy  fertile,  sod 
some  parts  of  the  district  are  beautifully  wooded.  The 
total  population  of  Ahmaddbid  is  returned  at  829,637 
souls,  the  average  density,  as  compared  with  the  arcs, 
being  216  to  the  square  mile,  and  the  proportion  of  femalei 
891  to  every  1000  males.  About  86  per  cent  of  the  popu- 
lation are  returned  as  Hindus,  10  per  cent  as  MahoiD» 
tans,  and  4  as  Buddhists.  The  percentage  of  peisoDs  of 
other  denominations  is  infinitesimal,  their  total  number 
being  only  1237  souls. 

The  hamlets  for  the  most  part  consist  of  subetantial  hoosti  d 
bricks  and  tiles,  with  ouly  a  small  proportion  of  huts.  Some  of  tha 
larger  villages  contain  honses  with  apper  stories,  and  the  feof^ 
appearance  of  the  inhabitants  indicates  proeperity.  The  pnoapkl 
agricultural  products  are  rice,  i^eat  b^ra,  and  eotton,  vitk  t 
little  lugar-cane,  tobacoo»  and  oil-eeeds.  Silk  manafiictara  fonoi 
an  important  industiy  of  the  dtj.  The  total  rev«niie  of  the  diitnct 
in  187S  amounted  to  £162,844,  of  which  £147»283  was  dariwdfroa 
the  land  ;  the  total  net  exDenditore  on  dvil  adminiatratioa  in  tlie 
same  year  amounted  to  £21,700.  The  fiacal  svatem  consists  for  tlie 
moat  part  of  eettlementa  direct  with  the  huaDandmaa,  technicallT 
known  as  rayatw4ri  ;  but  some  villages  are  '*  tdliakddri,**  ia  vhieS 
the  "tilnkd&r"  or  landholder  collrcts  the  revenue,  and  pajs  70 
per  cent  of  it  to  Oovemmcnt  retaining  the  wmaining  SO  p«  eest 
for  himaelt  The  excise  revenue  is  generally  farmd  out  bat  t 
government  distillery  exists  in  the  city.  The  land  sottleoMBt  ii 
fixed  for  a  period'  of  thirty  years,  and  expires  in  difTarent  parts  ef 
the  district  between  the  yean  1884  and  1888.  Soventy-ove  ptf 
cent  of  the  total  area  of  the  district  is  oultivable,  of  which  55  pv 
cent  is  actually  under  cnltivation,  the  other  20  per  o«nt.  remaimsg 
fallow.  The  principal  marts  in  AhmadAhdd  are  Dholler^  G«fo. 
Dholki,  and  vframg&on.     Municipalities  havs  beaa  sstaUbhfd  in 
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At  towns  of  AlunadiUd,  DholU,  Mand4,  Goffo,  DhandAka, 
Plintej,  and  Mor^ahi ;  the  rate  of  mnnicipal  taxation  ^  hmd  of 
popuktian  Taries  from  2i.  6^  in  AhmadibU  to  44d.  in  Moriahi* 
tba  aranffB  tfaiooghont  the  eucht  towna  being  law  7|d.  per  head. 
The  mnnicind  inoome  ia  chieflr  dariTed  from  octroi  dntsea,  which 
la  tome  of  tne  towna  are  fanned  Thirteen  towna  are  retomed  aa 
oontaining  a  population  ezoeeding  5000  aoala,  namely,  AhmadAbdd, 
population  116,878 ;  DhoUofc,  20,854 ;  Vframg^n,  19,601 ;  DhoUer^ 
18,468  ;  Dhand^ha,  9783 ;  Gogo^  9571 ;  Pr4ntej,  8341 ;  MoriahA, 
7486  ;  Sanand,  7229 ;  Kand^  0774 ;  Patrl,  6820  ;  BarwilA,  6818 ; 
and  Banpnr,  5796^  The  dirtrict  oontaina  145  aehoola,  in  ei^ht 
of  which  EngliBh  ia  taught  The  police  force  nunbere  1189  men. 
The  Kolii  oontrihate  moat  Uigely  to  the  criminal  population. 

Ahx  ABABAD  CiTT,  the  Capital  of  the  district,  is  sitoated 
on  the  east  or  left  bank  of  the  riyer  S&barmatf,  in  iS'* 
K.  ht,  and  72^  36'  K  long.  Ii»  was  formerly  one  of  the 
largest  towns  in  India,  celebrated  for  its  conuneroe  and 
manofactores  of  gold  and  silver,  silk  and  cotton  fabrics, 
articles  of  gold,  silver,  steel,  enan^'^l,  mother  of  pearl, 
lacquered  ware,  and  fine  wood-worjc  Excellent  paper 
was  also  manufactured,  and  a  large  trade  carried  on  in 
indigo,  cotton,  and  opium.  With  the  rise  of  the  MarhattA 
power,  however,  Ahmad&bAd  became  the  scene  of  repeated 
straggles  between  the  Marhatt&s  and  the  Mussulmai^  whose 
power  was  then  on  the  wane,  and  from  this  period  its  pros- 
perity declined.  It  was  captured  by  the  Marhatt&s  in 
1755,  and  again  by  the  British  in  1780.  The  latter  soon 
afterwards  gave  the  town  back  to  the  Marhattis.  who  held 
it  till  it  finally  came  into  the  hands  of  the  English  in  1818. 
The  present  state  of  the  city  is  flourishing.  It  contains  a 
popohttion  of  116,873  souls,  and  is  a  large  and  important 
station  on  the  Bombay,  Baroda,  and  Central  India  Bail- 
way.  It  is  the  seat  of  important  silk  manufactures,  and 
has  two  cotton-mills  worked  by  steam-power. 

The  principal  objects  of  architectural  interest  are  the 
Jain  temple  of  Seth  Hathisinh  and  the  Juma  Masjid  or 
Great  Mosquei  The  Jain  temple  is  a  modem  edifice,  having 
been  erected  about  twenty-five  years  ago  by  Hathi  Sinh,  a 
rich  Jain  merchant,  who  dedicated  it  to  Dharmndth.  This 
modem  style  shows  that  the  Jain  style  of  architecture  has 
hardly  degenerated  from  its  ancient  excellence.  The  ex- 
ternal porch,  between  two  circular  towers,  is  of  great  magni- 
ficence, most  elaborately  ornamented,  and  leads  to  an  outer 
court,  with  sixteen  cells  on  either  sidei  In  the  centre  of 
this  court  is  a  domed  porch  of  the  usual  form,  with  twenty 
pillars.  The  court  leads  to  an  inner  porch  of  twenty-two 
pillars,  two  stories  in  height,  with  a  roof  of  a  shape  very 
fashionable  in  modem  Jain  temples,  though  by  no  means 
remarkable  for  beauty.  This  inner  porch  conducts  to  a 
triple  sanctuary.  The  exterior  of  the  temple  exprejses  the 
Interior  more  completely  than  even  a  Qothic  design ;  and. 
whether  looked  at  from  its  courts  or  from  the  outside,  it 
possesses  variety  without  confusion,  and  an  appropriateness 
of  every  part  to  the  purpose  for  which  it  was  intended. 
The  Juma  Masjid  or  Qreat  Mosque  of  AhmadAbAd,  although 
not  remarkable  for  its  sise,  is  one  of  the  most  beautiful 
mosques  in  the  East,  the  Jain  style  of  architecture  being 
plainly  visible  in  its  construction.  Its  external  dimensions 
are  382  feet  by  258  feet 

AHMADNAGAR,  a  district  and  city  in  British  India, 
in  the  province  of  Qtgr&t,  within  the  jurisdiction  of  the 
Governor  of  the  Presidency  of  Bombay.  The  collbctobatb 
extends  from  18'  6'  to  19'  60'  N.  Ut,  and  from  73*  40' 
to  75*  37'  E.  long.,  and  contains  the  following  eleven 
tiluk^  or  sub-districts:  —  Kagar,  J&mkhair,  P&roair, 
Srigonda,  Kaijat,  Newasa,  Koparg&m,  Sangamnair,  Rahuri, 
Siog&m,  and  AnkolA  A  natural  boundary  is  formed  on 
the  west  of  the  AnkolA  iilvki  by  the  Western  Gh&ts,  and, 
further  south,  by  the  edge  of  the  table-land  o'  P&mair; 
on  the  8wW.  the  district  is  bounded  by  the  Gor  river: 
on  the  &  by  the  BhimA  and  Sholapur  coUeotorates:  on 
the  Eb  by  the  NizAra's  dominionc;  on  the  N.E  by  the 


GodAvari  river;  and  on  the  N.  by  tn6  NAsik  district  The 
total  area  of  the  district  is  returned  at  4,209,036  acres, 
or  6576*62  square  miles.  Of  the  total  area,  3,068,1621 
acres,  or  4794*00  square  Qules,  are  cultivated;  121,474 
acres,  or  189*80  square  nules,  are  cultivable,  but  not 
actually  under  tillage;  and  1,019,400  acres,  or  1592*81 
square  miles,  are  uncultivable.  The  last  portion  includes 
(besides  unarable  lands)  village  sites,  roads,  tanks,  rivers, 
^c.  The  population  of  the  d^rict,  according  to  the  census 
taken  on  the  night  of  the  21st  February  1872,  numbered 
773,938  souls,  divided  into  the  following  five  classes: — 
Hindus,  716,820,  or  92*62  per  cent  of  the  total  popu- 
lation; Mahometans,  42,435,  or  5*49  per  cent;  Bud- 
dhists, 12,547,  or  1*62  per  cent;  Christians,  941,  or  0*12 
per  cent;  and  other  denominations,  1195,  or  0*15  per 
cent  The  bulk  of  the  population  consists  of  MarhsttAs 
and  Eunbls,  the  latter  beine  the  agriculturists.  On  the 
north  the  district  is  watered  by  the  QodAvari  and  its  tribu- 
taries the  Prawara  and  the  M^IA;  on  the  north-east  by  the 
Dor,  another  tributary  of  the  GodAvarl;  on  the  east  by  the 
S^phanl,  which  flows  through  the  valley  below  the  BAIA 
GhAt  range;  and  in  the  extreme  south  by  the  BhimA  and 
its  tributary  the  Gor.  The  SinA  river,  another  tributary 
of  the  BhlmA,  flows  through  the  Nagar  and  Karjat  tAlukAs. 
The  coUectorate  on  the  whole  is  fairly  well  watered,  although 
in  some  villages  among  the. hills  and  spurs  of  the  Western 
GhAts  the  supply  is  insufficient  The  district  is  intersected 
by  the  Bombay  and  Agra  road;  a  second  road  connects 
PunA  via  Serur  with  the  town  of  Ahmadnagar,  and  is  con- 
tinued thence  towards  MAlicrAm ;  a  third  road  leads  from 
PunA  to  NArAyangAm,  besides  various  croes-tracts  and 
minor  roads  connecting  the  different  towns  of  the  district 

The  only  important  indnatry  ia  wearing.  The  principal  ajBiJ- 
cnltnral  products  are  wheat,  gram,  bajrd,  jo^,  and  tor  dil.  The 
early  or  spring  crop  ia  baj'rA  and  tur  dil ;  wheat,  ffram,  and  joar 
being  eown  later  m  the  season.  Several  other  food  graina  are 
aUo  raised ;  and  sngar-cane,  betel  leaves,  a  little  cotton,  and  all 
descriptions  of  vegetablea  are  sown  on  snitable  soils.  The  staple 
food  of  the  people  is  b^ri  and  jo^  (coarse  kinds  of  millet).  The 
total  rerenne  or  Ihe  district  is  retomed  at  neaily  £170,000 ;  about 
£140,000  being  derived  from  the  land  reTenne.  The  total  annoal 
expenditure  is  letumed  at  £50,000.  The  present  land  settlement 
was  introdnosd  about  1844-45,  and  the  thirty  years'  leases  are  now 
beginning  to  fall  in.  In  a  few  villagea  which  were  transferred  to 
Ahmsdnagar  from  the  NAsik  coUectorate  the  leases  l:ave  already 
expired,  and  a  revision  of  the  settlement  is  in  progress  (1878).  The 
foUowiug  eight  towns  are  relumed  as  containing  a  population  ot 
upwaros  of  6000  souls ;— Ahmadnagar,  population  82,841 ;  Soncam- 
nair,  9978;  PAthardi,  7117;  KburdA,  6889;  Srigonda,  6l76\ 
Bhingar,  5752 ;  Kaijat,  6585 ;  and  SonAi,  6254.  The  muuci]4il 
system  has  been  introduced  into  the  towns  of  Ahmad  nayir,  San- 
gamnair, and  Bhingar.  In  the  two  first  named,  the  municipel 
revenue  is  derived  from  a  house  tax  and  octroi  duties  on  goods  and 
articles  imported  into  the  town  for  consumption.  In  Bhingar  the 
municipal  revenue  ia  laised  by  the  leyy  of  a  classified  tax  on  pro- 
fessions and  trades  carried  on  within  the  town.  The  municipal 
revenue  and  expenditure  in  1872,  tocether  with  the  incidence  of 
municipal  tax  per  head  of  the  popmation  in  each  of  the  three 
towns,  was  aa  follows: — Ahmadnagar,  municipal  income,  £3011, 
18s.;  municipal  expenditure,  £8557,  12a;  incidence  per  head  d 
population,  2s.  2|d.  Buigamnair,  municipal  income,  £276,  48., — 
6(0.  per  head ;  expenditure,  £217.  Bhingar,  munidpol  revenue, 
£269,  18s. — 8^  per  head;  expenditure,  £269,  IBs.  Ahmadna- 
gar district  contains  1  high  school,  1  first-grade  Ang1o>vemacular 
school,  8  middle-class  schools,  184  lower-class  schools,  ard  1  girla* 
schooL  Education  is  making  ioir  progress,  and  the  nun.Ler  of 
schools  b  annuiJly  increasing  as  funds  become  avaiUble.  For  the 
protection  of  person  and  properbr,  a  regular  police  force  of  594 
men  of  all  grades  is  maintamed,  at  a  cost,  dnrinff  1872-78,  of 
£9869.  A  Ullage  police,  numbering  2042  men,  is  also  kept  up^  at 
a  cost  of  £1978  per  annum.  There  are  no  special  criminal  cliases 
in  the  district  except  a  few  Bhils,  and  they  are  now  much  less 
troublesome  than  fomk^rly. 

Ahhaditaoab  Citt,  the  capital  of  the  district  of  the 
same  name,  is  situa+ed  in  19'  6'  N.  lat,  and  74*  46'  EL 
long.  It  is  a  town  of  considerable  antiauity.  having  been 
founded^  in  1494.  by  Ahmad  NizAin  ShAh,  oi.  the  site  of 
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a  more  ancient  city,  Qhingar.  This  Ahmad  established  a 
new  monarchy,  which  kstod  nntil  its  overthrow  by  Shih 
Jahin  in  1636.  In  1759  the  Peahw4  obtained  poBsession 
of  the  place  by  bribing  the  Mahometan  commander;  and 
in  1797  it  was  ceded  by  the  Peahw4  to  the  Marhatti 
chief  Dankt  lUo  Sindhii.  During  onr  war  with  the 
MarhaitAs  in  1803  Ahmadnagar  was  invested  by  a  British 
force  under  General  Welleeley,  and  captured.  It  was  after- 
wards restored  to  the  Marhattds,  but  again  came  into  the 
possession  of  the  British  in  1817,  according  to  the  terms 
of  the  treaty  of  PunA.  The  town  has  rapidly  advanced  in 
prosperity  under  British  rule.  It  now  contains  a  popnla* 
tion  of  32,841  souls,  is  an  important  station  on  the  Great 
Indian  Peninsular  Railway,  and  has  been  created  a  muni- 
cipality, as  is  mentioned  abovei 

AHMED  SHAH,  founder  of  the  Dur&ni  dynasty  in 
Afghanistan,  bom  about  1724,  was  the  son  of  Sammaun- 
Khan,  hereditaiy  chief  of  the  Abdali  tribe.  While  still  a 
boy  Ahmed  fell  into  the  hands  of  the  hostile  tribe  J 
Ghilmis,  by  whom  he  was  kept  prisoner  at  Kandahar.  In 
March  1738  he  was  rescued  by  Nadir  Shah,  who  soon 
afterwards  gave  him  the  command  of  a  body  of  cavalry 
composed  dbiefly  of  Abdalia.  On  the  assassination  of 
Nadir  in  1747,  Ahmed,  having  failed  in  an  attempt  to 
seize  the  Persian  treasures,  retreated  tp  Afghanistan,  where 
he  easily  persuaded  the  native  tribes  to  assert  their  inde- 
pe'hdence,  and  accept  him  as  their  sovereign.  He  was 
crowned  at  Eandahu  in  October  1747,  and  about  the  same 
time  he  changed  the  name  of  .his  tribe  to  Dur&ni  Two 
things  may  be  said  to  have  contributed  greatly  to  the  con- 
solidation of  his  power.  He  interfered  as  little  as  possible 
with  the  independence  of  the  different  tribes,  demanding 
from  each  only  its  due  proportion  of  tribute  and  military 
service;  and  he  kept  his  army  constantly  engaged  in  bril- 
liant schemes  of  foreign  conquest  Being  possessed  of  the 
Koh-i-noor  diamond,  and  being  fortunate  enougih  to  inter- 
cept a  treasure  on  its  way  to  the  Shah  of  Persia,  he  had  all 
the  advantages  which  great  wealth  can  give.  He  first 
Grossed  the  Indus  in  1748,  when  he  took  Lahore;  and  in 
1751,  after  a  feeble  resistance  on  the  part  of  the  Mahom&> 
tan  viceroy,  he  became  master  of  the  entire  Paz\j&b.  In 
1750  he  had  taken  Nishaptir,  and  in  1752  he  subdued 
Kashmir.  His  great  expedition  to  Dehli  was  undertaken 
in  1756  in  order  to  avenge  himself  on  the  Great  Mogul  for 
the  recapture  of  Lahore.  Ahmed  entered  Dehli  with  his 
army  in  triumph,  and  for  more  than  a  month  the  city  was 
l^iven  over  to  pillage.  The  Shah  himself  added  to  his  wivee 
a  princess  of  the  imperial  family,  and  bestowed  another 
upon  his  son  Timur  Shah,  whom  he  made  governor  of  the 
Panj&b  and  Sirhind.  As  his  viceroy  in  Dehli  he  left  a 
Rohilla  chief  in  whom  he  had  all  confidence,  but  scarcely 
had  he  crossed  the  Indus  when  the  Mahometan  vizier 
drove  the  chief  from  the  city,  killed  the  Great  Mogul,  and 
set  another  prince  of  the  family,  a  tool  of  his  own,  upon 
the  throne.  The  Mahratta  chidts  availed  themselves  of 
these  circumstances  to  endeavour  to  possess  themselves  of 
the  whole  country,  and  Ahmed  was  compelled  more  than 
once  to  cross  the  Indus  in  order  to  protect  his  territory  from 
them  and  the  Sikhs,  who  were  constantly  attacking  his 
garrisons.  In  1758  the  Mahrattas  obtained  possession  of 
the  Paig&b,  but  on  the  6th  January  1761  they  were  totaUy 
routed  by  Ahmed  in  the  great  battle  of  P&nipat  In  a 
later  expedition  he  inflicted  a  severe  defeat  upon  the  Sikhs, 
but  had  to  hasten  westwards  immediately  afterwards  in 
order  to  quell  an  insurrection  in  Af ghanistazL  Meanwhile 
the  Sikhs  again  rose,  and  Ahmed  was  now  forced  to  abandon 
all  hope  of  retaining  the  command  of  the  PanjAb.  After 
lengthened  suffering  from  a  terrible  disease,  said  to  have 
been  cancer  in  the  face,  he  died  in  1773,  leaving  to  his 
ion  Tnnur  the  kingdom  he  had  founded. 


AHRIMAN  or  Abihanbs  (Angra-MaimyuB,  Hostile  v 
Destroying  Spirit),  in  the  Zend-Avetia,  the  principle  of  eril, 
opposed  to  Ormiudf  the  principle  of  good,  the  one  being 
symbolised  by  darkness  and  the  other  by  li^t.  Both  irera 
visible  manifestationa  of  the  £erv(m-Akerene  (Infinite 
Time),  and  existed  from  all  eternity,  according  to  the  doe- 
trine  of  the  Magians.  Zoroaster  himself,  however,  Aens 
to  have  taught  that  Ormuzd  alone  v^as  eternal,  wkQe 
Ahriman  was  created.  In  the  Avetta  this  woild  u  regn- 
sented  as  the  theatre  of  a  fierce  conflict  between  the  two 
spirits,  which  is  to  last  for  12,000  years.  In  the  end 
Ahriman  is  to  acknowledge  the  supremacy  of  Onnuzd.   (See 

ZOBOASTEB.) 

AHWAZ,  a  town  in  Persia,  on  the  left  bank  of  the  river 
Earoon,  about  100  miles  N.R  of  Baasorah.  Though 
now  an  insignificant  place,  it  occupies  the  site  of  what  ins 
once  an  extensive  and  important  city.  Of  this  ancient  dij 
vast  remains  are  left,  extending  12  miles  along  the  bank  d 
the  river.  Among  the  most  remarkable  are  the  ruins  of  a 
brid^  and  a  palace,  besides  vestiges  of  canals  and  wate^ 
mi%  which  tell  of  former  commercial  activity.  There  is 
also,  in  a  ruined  state,  a  bund  or  stone. dyke  of  great 
strength  thrown  across  the  river  f Or  purposes  of  irrigation. 
It  extends  100  feet  in  length,  and  many  single  blocks  in  it 
measure  from  8  to  10  feet  in  thickness.  Ahwas  reached 
the  height  of  its  prosperity  in  the  time  of  the  earliest 
Mahometan  caliphs. 

AI  (Sept  'AttoA  'Ayyaf,  and  Tat;  Vulg.  -Hat),  a  royal 
city  of  the  Canaanites,  east  of  BetheL  It  existod  in  the 
time  of  Abraham,  who  pitched  his  tent  between  the  two 
cities  (Gen.  xil  8;  xiii.  3);  but  it  is  chiefly  noted  for  its 
capture  and  destruction  by  Joshua  (vii  2-h5  ;  viiL  1-29), 
who  made  it  "a  heap  for  ever,  even  a  desolation."  At 
a  later  period  Ai  viras,  however,  rebuilt,  and  is  mentioned 
by  Isaiah  (x.  28),  and  also  after  the  captivity.  The  site 
was  known,  and  some  scanty  ruins  still  existed,  in  the  time 
of  Eusebius  and  Jerome  (Onomcut.,  a  v.  'A77a/)L  Dr  Bobin- 
son  was  unable  to  discover  any  certain  traces  of  either.  He 
remarks  (Bib,  MetearcAsa,  ii  313),  however,  that  its  ritaar 
tion  with  regard  to  Bethel  may  be  well  detennined  by  tlie 
facts  recorded  in  Scripture.  That  Ai  lay  to  the  east  of 
Bethel  is  distinctly  stated;  and  the  two  cities  were  not  so 
far  distant  from  each  other  but  that  the  men  of  Bethel 
mingled  in  the  pursuit  of  the  Israelites  aa  they  feigned  to 
flee  before  the  king  of  Ai,  and  thus  both  cities  were  left 
defenceless  (Josh.  viiL  17).  A  Uttle  to  the  sooth  of  a 
village  called  Deir  Diwan,  and  one  hour's  journey  from 
Bethel,  the  site  of  an  ancient  place  is  indicated  by  reservotn 
hewn  in  the  rock,  excavated  tombs,  and  f  oundationi  of 
hewn  stone.  Tins,  Dr  Bobinson  thiiiks,  may  mark  the  site 
of  Ai,  as  it  agrees  with  all  the  intimations  as  to  its  poeitiao. 
In  this  view  more  recent  authorities  generally  coincide. 
Eiepert's  map  gives  it  a  place-  near  these  ancient  ruiuL 
Stanley  places  it  at  the  head  of  the  Wadf  Earith, 

AID  AN,  a  king  of  Scottish  Dalriada,  who  reigned  aboot 
the  close  of  the  6th  century.  He  usiuped  the  successioa 
from  the  son  of  Conall,  and  was  crowned  by  Cdumba,  who 
personally  preferred  another,  and,  it  is  saicC  was  compcljed 
to  peiform  the  ceremony  by  an  interposition  of  divina 
power.  Dwing  Aidan's  reign  the  Scottish  Dalriada  wii 
completely  freed  from  subjection  to  the  Irish  moaareha 
(See  Adamnan,  lib.  iii,  c.  5;  and  Bede.)  .    - ,  ^ 

AID  AN,  St,  first  bishop  of  Lindisfame  or  Holy  laiand, 
embraced  a  religious  life  in  the  monastery  of  lona.  Oswald, 
king  of  Northumbria,  having  requested  a  mission  of  monki 
from  lona  to  labour  for  the  conversion  of  his  mbjed^ 
Aidan  was  chosen  by  the  abbot  as  leader  of  thecxped^ 
and  was  consecrated  a  bishop  about  634r-«  a.i>.  BeM 
speaks  of  the  holiness  of  his  life,  of  the  influence  d  to 
preaching  as  seen  in  the  conversion  of  muHitudea,  and  MO 
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of  nixmeroTU  Tniraciea  ^hich  he  perfonncd.  Aidan  died 
on  the  3kt  Aaguet  651. 

AIDE-DE-CAMP,  a  confidential  officer  attached  to  the 
''personal "  or  private  staff  of  a  general  In  the  field  he  is 
the  bearer  of  los  chiefs  written  or  verbal  orders,  and  when 
employed  as  the  general's  mouthpiece,  must  be  implicitly 
obeyed.  In  garrison  and  quarters  his  duties  are  more  of  a 
aocial  character — he  superintends  the  general's  household, 
writes  and  answers  invitations,  &c.  To  increase  their 
state,  colonial  governors  and  the  Lord-Lieutenant  of  Ireland 
hare  aides-de-camp  with  functions  analogous  to  those  of 
equerries  to  royalty.  Officers  above  the  rank  of  captaedn 
are  seldom  taken  as  aides,  and  none  of  less  than  two  years' 
aerrioe.  The  sovereign,  as  head  of  the  army,  may  have  an 
iodefihite  number  of  aides-de-camp.  In  1874  there  were 
thirty-three  military  aides-de-camp;  of  these,  twelve,  taken 
from  the  militia,  were  honorary,  the  remcinder,  from  the 
regular  army  and  marines,  were  chosen  for  distinguished 
war  services.  The  appointment  carries  with  it  promotion  to 
the  army  rank  of  "fdl"  colonel  The  Queen  has  also  at 
present  (1874)  eleven  naval  aides-de-camp,  in  compliment 
to  the  sister  service;  but  the  appointment  is  more  especially 
of  a  military  character.  An  admiral's  aide-de-camp  is  his 
flag-lieutenant. 

'  AIDIN,  or  QuzEL-HisaAR,  a  town  of  Turkey  in  Asia, 
in  the  paahalic  of  Anatolia,  about  70  miles  S.K  of 
Sziyma.  It  is  beautifully  situated  near  the  river  Meander, 
and  is  the  residence  of  a  pasha.  Since  1866  it  has  been 
connected  with  Smyrna  and  Ephesus  by  rail  On  a  neigh- 
bouring height  are  to  be  seen  the  ruins  of  the  ancient 
TralUs,  Aidin  is  a  place  of  very  extensive  trade,  and  is 
celebrated  for  its  figs,  which  are  grown  in  great  abundance 
in  the  beautiful  orchards  between  the  town  and  the  river, 
and  form  an  important  article  of  export.  The  streets  of 
the  town,  overshadowed  by  trees,  and  having  numerous 
well-fiequented  bazaars,  present  a  very  picturesque  appear- 
ance. Among  the  inhabitants  are  considerable  numbers  of 
Greeks,  Armenians,  and  Jews;  and  there  are  several 
churches  and  synagogues  in  addition  to  the  fine  Turkish 
mosques.     Population,  30,000. 

AIDS  (Auxilia),  a  pecuniary  tribute  under  the  feudal 
syvtem,  paid  by  a  vassal  to  his  lord  on  particular  occasions ; 
originally  a  voluntary  grant  which  in  process  of  time 
beoune  exigible  as  a  right  The  aids  of  this  kind  were 
chiefly  three,  viz. : — l«f,  YThen  the  lord  made  his  eldest  son 
a  knight;  2dy  To  provide  a  dower  when  he  gave  his  eldest 
daughter  in  marriage;  Zd,  To  ransom  the  person  of  the 
lord  when  taken  prisoner.  The  amount  of  the  first  two 
was  definitely  fixed  by  Ed.  I,  c.  36,  but  that  of  the  last 
was  of  course  uncertain.  The  right  of  levying  aids  was 
abolished  by  12  Car.  IL,  c.  24. 

AIKIN,  JoHK,  M.D.  (1747-1822),  was  bom  at  Kibworth- 
Harcourt,  received  his  elementary  education  at  the  dissent- 
ing academy  of  Warrington,  where  his  father  was  tutor, 
and  prosecuted  his  medical  studies  in  the  university  of 
Edinburgh,  and  in  London  under  the  celebrated  Dr  William 
Hunter.  He  commenced  his  professional  career  as  a  surgeon 
at  Chester;  but  being  unsuccessful,  he  removed  to  Warring- 
ton. Pinally,  he  went  to  Leyden,  took  the  degree  of  M.D. 
in  that  university  (1780),  and  attempted  to  establish  him- 
self as  a  physician  in  London.  His  success  in  this  new 
field  does  not  seem  to  have  been  considerable;  chiefly, 
no  doubt,  because  he  concerned  himself  more  with  the 
advocacy  of  liberty  of  conscience  than  with  his  professional 
duties.  He  therefore  began  at  an  early  period  to  devote 
himself  to  literary  pursuits.  Dr  AiMn's  reputation  chiefly 
rests  on  his  endleavour  to  popularise  scientific  inquiries. 
In  conjunction  with  his  sister,  Mrs  Barbauld,  he  com- 
menced the  publication  of  a  series  of  volumes  on  this 
principle,  entitled  Eveningt  at  Home  (6  vols.,  1792-^),  a 


popular  and  interesting  work,  chiefly  commendable  for 
the  purity  of  the  principles  it  inculcates,  and  the  pleasing 
views  it  gives  of  human  nature.  It  has  been  translated 
into  almost  every  European  language.  His  love  of  nature, 
and  his  power  in  delineating  its  features,  are  well  illustrated 
in  The  Natural  History  of  the  Tear,  as  well  as  in  his  mis- 
cellaneous Eeaaye,  In  1798  Dr  Aikin  retired  from  pro- 
fessional life,  and  devoted  himself  with  great  industry  to 
literary  undertakings  of  numerous  and  varied  kinds,  among 
which  his  valuable  IBvographical  Dictionary  (10  vols. 
1799-1815)  holds  a  conspicuous  place.  Besides  these,  he 
published  Biog,  Memoirs  of  Medicine  (1780) ;  Lives  of  John 
Sdden  and  Archbishop  Usher;  Memotrs  of  Huet,  Bishop  of 
Avranches;  Geographical  Delineations  of  All  Nations^  dca 
He  edited  the  Monthly  Magazine  from  1796  to  1807,  and 
stafted  the  Athenoeum  in  1807.  The  latter  was  discon- 
tinued, however,  in  1809. 

AIKIN,  LucT,  daughter  of  the  preceding,  a  well-known 
historical  writer,  was  bom  at  Warrington  on  6th  Nov. 
1781.  After  rendering  valuable  assistance  to  her  father 
in  several  of  his  later  works,  she  commenced  her  own 
career  as«an  authoress  by  the  publication  of  several  books 
for  the  young,  the  most  important  of  which  were  the 
Adventures  of  Rolando^  a  translation,  and  Lorimer,  a  tale. 
In  1818  she  published  her  Memoirs  of  the  Court  of  Queen 
Elisabeth,  the  first  and  best  of  the  series  of  historical  works 
on  which  her  reputation  rests.  It  was  very  popular,  and 
passed  through  several  editions.  The  Memmre  of  the  Court 
of  King  James  I,  (1822)  was  highly  commended  in  the 
Edinburgh  Eeview,  whicn  pronounced  it  "a  work  very 
nearly  as  entertaining  as  a  novel,  and  far  more  instruc- 
tive than  most  histories."  Her  Memoirt  of  the  Court  of 
Charles  I,  (1833)  showed  a  falling  oflT;  and  her  latest  work, 
the  Life  of  Addison  (1843),  was  declared  disappointing 
by  Macaulay  in  the  Edinburgh  Review,  vol  Ixxviii  Miss 
Aikin  died  at  Hampstead,  where  she  had  resided  for  forty 
years,  on  the  29th  Jan.  1864.  A  life  by  P.  H.  le  Breton 
appeared  in  a  volume  entitled  Memoirt,  Miscellanies^  and 
Lettere  of  Lucy  Aikin  (Lond.  1864). 

ATKMAN,  WiLLiAU,  a  celebrated  portrait-painter,  bom 
at  Caimey,  Forfarshire,  on  the  24th  Oct  1682.  He 
was  intended  by  his  father  for  the  bar,  but  followed  his 
natural  bent  by  becoming  a  pupil  under  Sir  John  Medina, 
the  leading  painter  of  the  day  in  Scotland.  In  1707 
he  went  to  Italy,  resided  in  Home  for  three  years,  after- 
wards travelled  to  Constantinople  and  Smyrna,  and  in 
1712  retumed  home.  In  Edinburgh,  where  he  practised 
as  a  portrait-painter  for  some  years,  he  enjoyed  the  patron- 
age of  the  Duke  of  Argyll;  and  on  his  removal  to  London 
in  1723  he  soon  obtained  many  important  commissions. 
Perhaps  his  most  successful  work  was  the  portrait  of  the 
poet  Ckgr.  He  also  painted  portraits  of  himself,  Fletcher 
of  Saltoun,  William  Carstairs,  and  Thomson  the  poet. 
The  likenesses  were  generally  trathful,  and  the  style  was 
modelled  very  closely  upon  that  of  Sir  Godfrey  Kneller. 
Aikman  held  a  good  position  in  literary  society;  and 
counted  among  his  personal  friends  Swift,  Pope,  Thomson, 
Allan  Ramsay,  Somerville,  and  Mallet  He  died  in  June 
1731,  leaving  unfinished  a  large  picture  of  the  royal  family. 

AILRED,  Ealbed,  Ethxlkedus,  Alusedus,  an  Eng- 
lish ecclesiastic  and  historian,  bom  at  Hexham  in  1109. 
He  was  educated  at  the  Scotch  court  with  Heniy  the  son 
of  King  David.  The  king  is  said  to  have  offered  him  a 
bishopric,  which  he  refused,  preferring  to  become  a  monk 
in  the  Cistercian  abbey  of  Rievaulx,  Yorkshire.  In  1146 
he  was  chosen  abbot,  and  he  held  that  position  till  his 
death  in  1 1 66, — ^the  accounts  which  state  that  he  was  trans- 
ferred to  Revesby  in  Lincolnshire  being  probably  founded 
on  a  confusion  of  names.  Leiand  says  that  he  had  seen  his 
tomb  at  Rievaulx  adorned  with  gold  and  silver  omamenti 
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Ailred  was  the  autbor  of  a  large  number  of  historical  and 
theological  works.  The  former  are  of  little  yalue,  owing 
to  his  credulitj,  except  for  the  occasional  glimpse^  they 
give  of  contemporary  life  and  manners.  His  theological 
works,  including  a  volume  of  homilies,  a  treatise  on  charity, 
and  a  treatise  on  friendship,  are  somewhat  in  the  style  of 
St  Bernard.  (For  a  full  account  of  the  historical  writings 
see  Sir  T.  D.  Hardy's  Descriptive  Catalogue,) 

AILSA  CRAIG^  a  remarkable  island-rock  at  the  mouth 
of  the  Firth  of  Clyde,  off  the  coast  of  Ayrshire,  Scotland. 
It  is  of  a  conoidal  form,  with  an  irregular  elliptic  base, 
and  rises  abruptly  from  the  sea  to  the  height  of  1139  feet 
The  only  side  from  which  the  rock  can  be  ascended  is  the 
east;  the, other  sides  being  for  the  most  part  perpendicular, 
and  generally  presenting  lofty  columnar  forms,  though  not 
80  regular  as  those  of  Staffa.  The  rock  is  a  greenstone  or 
syenite,  with  a  basis  of  grayish  compact  felspar  traversed 
by  numerous  trap  veins.  A  columnar  cave  exists  towards 
the  north  side,  and  on  the  eastern  are  the  remains  of  a 
tower,  with  several  vaulted  rooms.  Two  springs  occur  on 
the  island,  and  some  scanty  grass  affords  subsistence  to 
numerous  rabbits.  The  precipitous  ports  of  the  rock  are 
frequented  by  large  flocks  of  solan  geese  and  other  aquatic 
wild  fowl     It  is  situated  in  56*  16'  K.  lat,  6*  T  W.  long. 

AIN,  a  department  on  the  eastern  frontier  of  France, 
bounded  on  the  N.  by  the  departments  of  Jura  and  Sadne- 
et-Loire,  on  the  W.  by  Sadne-et-Loire  and  Khdne,  on  the 
S.  by  Is6re,  and  on  the  £.  by  the  departments  of  Savoie 
and  Haute  Savoie  and  the  Swiss  cantons  Geneva  and 
Vaud.  It  extends  at  the  widest  points  52  miles  from  N. 
to  S.,  and  about  the  same  distance  from  R  to  W.,  with 
an  area  of  2241  square  miles.  The  east  of  the  depart- 
ment is  very  mountaiijious,  being  traversed  by  the  southern 
portion  of  the  Jura  range,  but  in  the  north-west  the  surface 
is  comparatively  level,  and  in  the  south-west  flat  and 
marshy.  Ain  is  wholly  within  the  basin  of  the  Rhdne, 
that  river  itself  being  the  boundary  on  the  east  and  south, 
while  it  receives  the  Ain,  which  passes  southward  through 
the  centre,  and  the  Sadne,  which  forms  the  western 
boundaiy  of  the  department  The  climate  is  usually  cold, 
but  on  the  whole  healthy, '  except  in  the  damp  marshy 
districts  on  the  west  The  soil  in  the  valleys  and  plains  of 
the  department  is  fertile,  producing  wheat,  barley,  maize, 
rye,  and  fruits  of  various  kmds,  as  well  as  wine  of  excellent 
quality;  the  tops  of  many  of  the  mountains  are  covered 
with  forests  of  fir  and  oak,  and  the  lower  slopes  yield 
excellent  pasture  for  sheep  and  cattle.  The  chi^  mineral 
product  is  asphalt,  besides  which  potter's  clay,  iron,  build- 
ing-stone, and  the  best  lithographic  stone  in  France,  are 
produced  in  the  department  There  are  many  com  and 
saw  mills  on  the  mountain  streams;  and  cotton,  linen,  and 
silk  fabrics,  coarse  woollen  cloth,  paper,  and  docks,  are 
manufactured  to  a  limited  extent  Ain,  which  formed 
a  part  of  the  ancient  province  of  Burgundy,  ia  divided  into 
five  arrondissements — Bonrg  and  Trevoux  in  the  west,  and 
Qex,  Nantua,  and  Belley  in  the  east;  containing  in  all  86 
cantons  and  452  communes.  Bourg  is  the  capital,  and 
Belley  is  the  seat  of  a  bishop.  Population  of  Ain  in 
1872, 363,290,  of  whom  185,074  were  males,  and  178,216 
wm  females.  Of  the  total  population,  115,407  could 
neither  read  nor  write,  and  46,450  more  could  not  write. 

AINAJD,  a  town  of  Arabia,  in  the  province  of  Hadra- 
maut,  about  207  miles  N.E.  of  Aden.  Near  it  is  the 
tomb  of  a  Moslem  prophet  much  frequented  by  pilgrims, 
at  which  a  great  annual  fair  is  also  hdd.  The  population 
is  said  to  be  about  10,000. 

AIKMXJLLEB,  JAaxdhliax  Emuahuxl,  founder  of  a 
new  school  of  glass  •  painting,  was  bom  at  Munich 
on  the  14th  February  1807.  '  He  was  induced,  by  the 
•dvioe  gf  Girtner,  director  of  the  royal  porcelain  manu- 


factory, to  devote  himself  to  the  study  of  glasB-pust. 
ing,  both  as  a  mechanical  process  and  as  an  art,  and  U 
made  such  progress  that  in  1828  he  was  appointed  directoi 
of  the  newly-founded  royal  painted-glass  manufactory  it 
Munich.  The  method  which  he  gradually  perfected  then 
was  a  development  of  the  enamel  process  adopted  in  the 
Renaissance,  and  consisted  in  actually  painting  the  detiga 
upon  the  glass,  which  was  subjected,  as  each  colour  vti 
laid  on,  to  carefully-adjusted  heating.  The  fault  of  tliii 
new  style  is  its  production  of  transparent  pictures  seen  bj 
transmitted  and  not  by  reflected  light;  but  the  popokr 
verdict  in  its  favour  has  been,  notwithstanding,  proved  by 
the  extent  to  which  it  has  been  adopted.  The  etrliot 
specimens  of  Ainm^er's  work  are  to  be  found  in  the 
cathedral  of  RatLsbon.  With  a  few  exceptions,  all  ths 
windows  in  Glasgow  cathedral  are  from  his  hand.  Speci- 
mens may  also  be  seen  in  St  Paul's  cathedral  and  St  Peter*! 
College,  Cambridge.  On  the  Continent  it  must  suffice  to 
mention  Cologne  cathedral  as  containing  some  of  his  finest 
productions.  AinmiiUer  had  considerable  skill  as  aa  oil- 
painter,  especially  in  interiors;  and  his  pictures  of  the 
Chapel  Royal  at  Windsor  and  of  Westminster  Abbey  hsTe 
been  much  admired.     He  died  9th  December  1870. 

AINOS,  the  name  of  a  small  but  remarkable  tribe  io 
Japan,  found  chiefly  in  the  island  of  Yesso.  They  are  dif- 
ferent in  race  and  character  from  the  ordinary  Japanese,  and 
seem  to  have  been  the  earliest  inhabitants  of  the  conntiy. 
Since  the  invasion  of  the  iBlands  by  the  Japanese,  howerer, 
the  Ainos  have  been  gradually  supplanted  by  the  invaden, 
and  are  now  completely  subject  to  them,  although  they 
still  preserve  the  appearance  of  internal  self-government, 
living  in  societies  of  from  ten  to  twenty  families,  under  > 
hereditary  chief.  Their  language  is  quite  distinct  from 
the  Japanese,  and  intercourse  between  the  two  peoples  ii 
carried  on  by  a  sort  of  mongrel  dialect  The  Ainoi  sre 
not  tall,  averaging  a  little  over  5  feet;  but  they  are  well- 
proportioned  and  strongly-built,  with  a  type  of  counte- 
nance European  rather  than  Asiatic.  They  are  distin- 
guished  by  an  exuberance  of  hair  on  the  head  and  body,  s 
circumstance  which  has  given  rise  to  their  name  of  "  Haiiy 
Kuiilee.''  The  women  are  ugly,  and  are  much  addicted  to 
tattooing.  The  dress  of  the  Ainos  consists  of  a  robe  of  akin 
or  cotton,  reaching  to  the  knees  and  secured  by  a  ^rdle; 
their  huts  are  small  and  uncomfortable,  with  Uttle  or  bo 
furniture ;  and  their  food  is  mostly  the  produce  of  fishing  and 
hunting,  together  with  rice  got  by  barter  from  the  Japaneaa 
They  are  probably  less  than  50,000  in  number. 

AINSWORTH,  Henbt,  divine  and  scholar,  was  bon 
''about  1560"  at  Pleasington,  near  Blackburn,  Lancsshirc^ 
having  been  second  son  of  Laurence  Ainsworth  of  Pless- 
ington  Hall.  Young  Henry  Ainsworth  is  believed  to  hsn 
received  his  education  at  Queen  Eliabeth's  Grammsr 
School  in  Blackburn,  of  whici  his  father  was  an  origiBil 
founder.  According  to  tradition,  he  was  a  Roman  Gatholk, 
and  a  younger  brother,  John,  a  Protestant;  and  the  two 
brothers,  entering  into  a  "written  controversy,  mutually  ooa- 
verted  each  other — Henry  having  embraced  Protestantiso, 
and  John,  Popery.  The  subsequent  earlier  histray  of  Aini* 
worth  IS  still  obscure.  No  record  survives;  but  variooi 
authorities  concur  in  stating  that  he  passed  from  Blackbora 
to  Cambridge.  He  associated  with  the  Puritan  party  in 
the  Church  of  England,  and  eventually  adopted  the  plat- 
form of  the  Independents  as  represented  by  the  Browniifea 
He  was  driven  from  his  native  country  by  the  state 
proscription  of  the  sectaries  before  the  year  1593.  He  ii 
found  residentin  "ablind  lane  at  Amsterilam''  about  1595-4. 
His  exile  must  have  reduced  him  to  extreme  poverty.  Hs 
IS  stated  to  have  been  a  "porter"  to  a  schdarly  booksencr 
in  Amsterdam,  who,  on  discovering  his  skill  in  the  JLeknm 
lan^^ua^  made  him  known  to  hiM  conntrymea    Bo|« 
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VTilliamfly  in  one  of  liis  fiery  tractates,  reproaches  AlnswortH 
as  "living  upon  ninepence  a  week  and  some  boiled  roots.* 
When  the  Brownists  erected  a  church  in  Anxstcrdam, 
Fnncis  Johnson  was  chosen  for  their  pastor,  and  Henry 
Ainsworth  for  their  doctor  or  teacher.  In  1596  these 
two  divines  drew  np  a  confession  of  their  faith  (in  Latin), 
which  was  reprinted  in  1598,  and  dedicated  to  the 
varions  nniTersities  of  Europe  (including  St  Andrews, 
ScoUand).  The  separations  and  oontroyersies  which  ensued 
at  Amsterdam  and  at  Leyden  belong  to  church  history.  Of 
Ainsworth  it  may  be  said,  that  while  he  neyer  put  himself 
forward  or  sought  notoriety,  he  was  beyond  comparison 
the  most  steadfast  and  most  resolute  and  most  cultured 
champion  of  those  principles  of  dvU  and  religious  freedom 
represented  by  the  now  large  and  influential  body  of  Non- 
conformists in  Britain  and  America  called  Independents  or 
Congregationalists.  The  personal  squabbles  and  temporary 
animosities  haye  long  passed  away;  and  it  is  recognised 
that  in  Henry  Ainsworth  Nonconiformity  had  a  man  of 
saintly  worth,  of  intellectual  power,  and  of  uncompromising 
intrepidity.  Amid  the  strifes  and  clamours  of  controTcrsy 
he  pursued  steadfastly  his  rabbinical  studies.  The  com- 
bination was  so  unique  that  Moreri  and  Zedler,  like  others, 
made  two  Henry  Ainsworths— one  Dr  Henry  Ainsworth, 
a  learned  biblical  commentator;  the  other  H.  Ainsworth, 
an  arch-heretic,  and  "  the  ringleader  of  the  Separatists  at 
Amsterdam."  Kindred  mistiikes  are  found  regarding  his 
writings  in  Hombeck's  Summa  Conircvertiarum,  and  more 
recent  bibliographical  authoritiesL  In  1608  our  Ainsworth 
defended  the  Separation  against  Richard  Bernard  and 
William  Crashaw  (father  of  tiie  poet).  But  his  ablest  and 
most  arduous  minor  work  in  controTsrsy  was  his  crushing 
reply  to  the  notorious  Smyth,  entitled  A  Defence  of  thi 
Holy  Scriptures,  Worship,  and  Ministry,  used  in  the  Chris- 
tian Church  separated  from  Antichrist,  against  the  Chcd- 
lenget,  Cavils,  and  Contradictions  of  M.  Smyth  (1609). 
Ills  memory  abides  through  his  rabbinical  learning.  The 
ripe  fruit  of  many  years'  diligence  appeared  in  his  Notes 
on  Genesis,  1616;  Exodus,  1617;  Leviticus,  1618;  Num- 
bers, 1619;  Deuteronomy,  1619;  Psalms,  1612,  2d  edition 
1617;  Song  of  Solomon,  1623.  These  were  collected  in 
folb  in  1627,  and  again  in  1639,  and  later  in  various 
forms.  From  the  outset  the  Annotations  have  taken  a 
commanding  place,  espedaUy  among  Continental  scholars, 
as  witness  Clement,  Domius,  Yoght,  Lilienthal,  and 
Simon,  the  last  urging  Catholics  to  study  and  value  them. 
Perhaps  nothing ^more  clearly  shows  STcn  his  home  repute 
than  the  praiseworthy  zeal  with  which  Yice-Chancellor 
Dr  John  Worthington  endeayoured  to  recover  certain 
posthumous  MSS.  of  Ainsworth.  These,  it  is  to  be  feared, 
have  irrecowerably  disappeared.  Moreri  mentions  a  cuiv 
rent  report  that  the  famous  Lightf oot  "  pillaged  the  best 
of  his  observations "  from  Ainsworth.  A  comparison  of 
the  Ezercitations  with  the  Annotations  shows,  however,  that 
the  two  scholars  worked  independenUy.  Moreri's  groundless 
remark  has  been  transmuted  into  an  imputation  as  ground- 
leas — ^that  Inghtfoot  had  got  into  his  possession  the  MSS. 
of  Ainsworth.  The  character  and  learning  of  the  great  rab- 
bimst  ought  to  have  silenced  such  an  unworthy  suspicion. 
There  is  nothing  more  striking  in  the  career  of  Ains- 
worth than  the  reported  manner  of  his  death,  which  took 
place  at  Amsterdam  in  1622-3.  It  is  stated  that,  having 
fnnnd  a  diamond  of  great  value,  he  advertised  it;  and  when 
the  owner,  who  was  a  Jew,  came  to  demand  it,  he  offered 
the  finder  any  gratuity  he  sought  Ainsworth,  though  poor, 
rtHiumted  only  of  the  Jew  that  he  would  procure  him  a 
outfi'rence  with  some  of  his  rabbis  upon  the  prophecies  of 
Uitt  Old  Testament  relating  to  the  Messiah,  which  the  Jew 
promised;  but  not  having  interest  to  obtain  such  a  con- 
'ftrence,  it  is  thought  that  he  contrived  to  get  Ainsworth 


poisoned  fNeal,  Pu.ntans,  ii  17).  Another  account  says 
that  he  attended  the  conference,  and  so  contounded  the 
Jews  that,  from  spite  and  malice,  they  in  this  manner  put 
a  period  to  his  life  (Brook,  PurUans,  ii.  302).  There  is 
an  air  of  improbability  about  the  narrative ;  but  it  is  cer- 
tain he  was  dead  in  1623,  for  in  that  year  wos  published 
his  Seasonable  Discourse,  or  a  Censure  upon  a  Dialogue 
of  the  Anabaptists,  in  which  the  editor  speaks  of  him  as  a 
departed  worthy.  For  a  pretty  complete  list  of  his  writ- 
ings, lesser  and  larger,  see  Chalmers,  Brook,  and  Hanbuiy. 
Many  are  now  extremely  rare  and  high-priced.  (See  Wo^ 
thington's  Diary  [Chetham  SocietyJ,  by  Croaslcy,  i 
263-6;  Hanbur/s  JfemoriaJs,  s,v.;  Works  of  Robinson, 
iii,  Appendix,  and  supra,)  {a.  b,  Q.) 

AINSWORTH,  Robert  (1660-1743),  author  of  a  weU- 
knovm  Latin  dictionary,  was  bom  at  Woodvale,  near  Man- 
chester. After  teaching  for  some  time  in  Bolton,  he 
removed  to  London,  where  he  conducted  a  boarding-school, 
first  at  Bethnal  Qreen,  and  then  at  Hackney.  At  a  com- 
paratively early  period  of  his  life  he  had  realised  a  com- 
petency, and  was  able  to  retire.  Proposals  for  the  pre> 
paration  of  a  Latin  dictionary  were  made  to  him  in  1714, 
but' the  work  was  not  published  till  1736.  It  was  long 
extensively  used  in  schools,  and  often  reprinted,  the  later 
editions  being  revised  and  enlarged  by  other  hands.  Ains- 
worth's  Dictionary  was,  however,  radically  imperfect,  con- 
taining a  mere  register  of  words,  with  no  scientifio 
classification  or  complete  and  exact  definition  of  their 
various  meanings,  and  necessarily  wanting  the  results  of 
modem  philological  research.  Later  works  have  now 
entirely  superseded  it 

AINTAB,  a  large  garrison  tovm  on  the  northern  frontier 
of  Syria,  65  miles  N.N.E.  of  Aleppo,  in  36*  58'  N.  lat, 
37**  13'  £.  long.  It  has  a  considerable  tfade,  chiefly  in 
hides  and  leather,  and  cotton  of  coarse  quality  is  grovm  in 
the  district     Population,  about  20,000. 

AIR  was  the  name  formerly  given  to  all  gaseous  sub- 
stances. The  gas  now  known  as  oxygen,  for  instance,  was 
named  by  Priesdey  dephlogistieaJted  air,  in  contradistinc- 
tion to  nitrogen  or  axote,  which  was  phlogtsticcUed  air.  So 
hydrogen  gas  was  knovm  to  the  early  chemists  as  inflam- 
mable air,  carbonic  acid  gas  as  fixed  air,  &c.  The  name 
is  now  ordinarily  restricted  to  what  is  more  accurately 
called  atmospheric  air — the  air  we  breathe — the  invisible 
elastic  fluid  which  surrounds  the  earth,  extending  to  an 
unknovm  height  The  properties  of  this  fluid  will  be  fully 
considered  under  such  headings  as  Atmosphere,  Bajio- 
METEB,  CHEKiBTnT,  Ventilatiok,  dco.  Reference  may 
be  made  here  to  the  mechanical  use  of  air  as  a  moving 
power,  or  rather  as  a  means  for  transferring  power,  just  as 
it  is  transferred  by  a  train  of  wheelwork.  Compressed  air 
can  be  employed  in  this  way  with  great  advantage  in  mines, 
tunnels,  and  other  confined  situations,  where  the  discharge 
of  steam  would  be  attended  vrith  inconvenience.  The 
work  is  really  done  in  these  cases  by  a  steam-engine  or 
other  prime  mover  in  compressing  the  air.  In  the  con- 
straction  of  the  Mont  Cenis  tunnel  the  air  was  first  com- 
pressed by  water-power,  and  then  carried  through  pipes 
into  the  heart  of  the  mountain  to  work  the  boring  machines. 
This  use  of  compressed  air  in  such  situations  is  also  of 
indirect  advantage  in  serving  not  only  to  ventilate  the  place 
in  which  it  is  worked,  but  also  to  cool  it;  for  it  must  be 
remembered  that  air  falls  in  temperature  during  expansion, 
and  therefore,  as  its  temperature  in  the  machines  was  only 
that  of  the  atmosiihere,  it  must  on  being  discharged  from 
them,  fall  far  below  that  temperature.  This  fall  Ib  so  great 
that  one  of  the  most  serious  practical  difficulties  in  working 
machines  by  oompressod  air  has  been  found  to  be  the  forma- 
tion of  ice  in  the  pines  by  the  frcering  of  the  moisture  in 
the  air,  which  frequently  chokes  them  entirely  up. 


428 


A  I  R  — A  I R 


AIR-ENGINE.  Engines  which  have  for  their  working 
fluid  heated  air  instead  of  steam  are  called  ''  air-engines.^' 
The  name  ''caloric  engine"  has  also  been  applied  to  them, 
bat  is  not  to  be  commended,  for  they  have  no  more  right  to 
that  title  than  steam-engines — ^the  useful  effect  of  both 
machines  being  due  to  the  transfonnation  of  heat  into 
mechanical  energy,  the  air  in  the  one  case  and  the  steam 
in  the  other  being  merely  oonyenient  media  through  which 
to  effect  that  transformation.  ^ 

The  utilisation  of  the  expansion  of  heated  air  for  driving 
an  engine  has  for  many  years  been  a  subject  which  has 
exercised  the  ingenuity  of  inventors.  The  history  of  air- 
engines  has,  however,  been  little  more  hitherto  than  a 
history  of  failures,  and  they  are  as  far  now  from  super- 
seding steam-engines  as  they  were  fifty  years  ago.  ^(Jiis 
is  owing  mostly  to  the  fact  that  the  inventors  have  too 
often  worked  empirically,  without  any  real  knowledge  of 
the  conditions  under  which,  and  under  which  only,  the 
real  advantages  of  the  fluid  could  be  attained,  and  have 
therefore  continually  violated  these  conditions.  There  are 
also  certain  constructive  difficulties  in  the  way  of  making 
a  successful  air-engine  which  have  never  been  fully  over- 
come. It  should  be  distinctly  understood  that,  rc^firded 
simply  as  a  medium  for  transforming  heat  into  work,  air 
possesses  no  advantage  over  steam  or  any  other  fluid.  Its 
advantage  is,  that  it  can  be  used  with  safety  at  much  higher 
temperatures  than  steam  (and  therefore  a  larger  propor- 
tion of  the  heat  given  to  it  can  be  transformed  into  work), 
and  that  by  employing  the  gases  of  combustion  in  the 
cylinder  much  heat  can  be  utilised  which  with  steam- 
engines  is  necessarily  wasted. 

Of  the  air-engines  which  have  actually  worked  we  have — 
(1.)  Those  in  which  the  changes  of  temperature  take  place 
at  a  pair  of  constant  volumes;  (2.)  those  in  which  the 
changes  of  temperature  take  place  at  a  pair  of  constant 
pressures;  and  (3.)  those  in  which  heat  is  received  and 
rejected  at  a  pair  of  constant  pressures.  The  first  two 
classes,  fitted  with  ''economisers,"  are  in  theory  "perfect" 
engines;  that  is,  they  are  theoretically  capable  of  trans- 
forming into  work  the  largest  fraction  the  limits  of  tem- 
perature allow  of  the  heat  received  from  the  fuel  The 
third  class  are  not  perfect  engines,  but  possess  certain 
practical  advantages  which  will  be  afterwards  mentioned. 

The  well-known  engine  invented  by  the  Bev.  Dr  Stirling  in  1816, 
and  sabseqaently  improved  by  him,  in  ooinnnction  with  hie  brother, 
Mr  James  Stirling,  C.E.,  of  Edinbnigh,  belongs  to  the  first  class. 
In  this  enffine  the  same  mass  of  air  is  used  again  and  again,  and  i» 
oompressea  at  starting  to  a  pressure  of  7  to  10  atmospheres.  A 
cylindrical  air-receiver,  in  which  a  plunger  can  be  moved  up 
and  down,  is  placed  over  the  flue  of  the  furnace.  The  annular 
sjpaoe  between  the  plunger  and  the  sides  of  this  receiver  is  occu- 
pied by  an  immense  number  of  thin  sheets  of  metal,  which  form 
the  "economiser."  In  the  upper  part  of  the  receiver,  which  com- 
municates freely  with  one  end  of  a  working  cylinder  of  the  usual 
construction,  is  a  "refrigerator,"  consisting  of  a  coU  of  tubing 
through  which  cold  water  continually  circuiates.  The  plunger  is 
alternately  raised  and  lowered  by  suitable  mechanism,  and  in  its 
motion  causes  the  great  body  of  air  in  the  machine  to  occupy  alter- 
nately the  bottom  or  heating  end  and  the  top  or  cooling  end  of  tiie 
receiver.  It  thus  undergoes  alternate  expansion  and  contraction, 
and  thereby  gives  motion  to  the  piston  of  the  working  cylinner, 
and  thence  to  a  crank  shaft  in  the  ususl  way.  The  advantages  of 
this  engine  were,  that  the  air  in  the  cylinder  was  always  coo^  and 
that  the  great  pressure  which  could  be  used  rendered  the  size  of  the 
machine  for  a  given  power  retj  moderate.  It  was  ultimately  aban- 
doned because  of  the  failure  of^  the  receiver  to  stand  the  destructive 
action  of  the  beat 

The  most  familiar  example  of  the  second  class  of  air-en^es  is 
that  invented  by  Captain  Ericsson.  It  differed  from  Stirlmg's  in 
many  roapects,  and  does  not  seem  in  any  one  particular  to  hare 
been  an  improvement  on  it  Fresh  air  was  drawn  frx>m  the  atmo- 
sphere at  every  stroke,  and  a  very  low  pressure  used,  and  what  was 
tne  receiver  in  Stirling's  engine  became  the  working  cylinder  of 
Ericsson's.  It  was  thus  excessively  bulky  in  proportion  to  its 
power,  and  all  the  working  parts  were  exposed  to  tne  destructive 
action  of  intense  heat    It  is  chiefly  interesting  on  account  of  the 


^ormous  scale  on  whicA  tti  oonstnietion  was  aetaaUy  enried  «iL 
The  engines  of  the  steamship  **  Ericsson  "  had  four  worlong  cyliudea, 
each  14  ft  in  diameter,  with  other  parts  in  proportion.  Ihe  trub 
of  this  vessel  were  conducted  in  a  manner  ^cn  did  not  allow  u; 
confidence  to  be  placed  in  the  results  said  to  be  obtained,  and  Aaa. 
engines  replaced  those  of  Ericsson  within  two  years. 


To  the  third  class  of  air-engines  belong  those  of  Sir  George  Ckjkf 
and  several  of  the  older  inventors.  The  beat  known  modera  ex- 
ample is,  however,  the  engine  of  Mr  Philander  Shaw,  whid»  ii 
shown  in  our  engraviuff,  and  which  was  exhibited  at  the  Pira 
Exhibition  of  1807.  The  most  important  feature  of  this  type  of 
engine  is  the  use  of  the  products  of  combustion  themselves,  instead 
of  merely  the  air  heated  by  them,  to  drive  the  piston.  The  cos- 
struction  of  the  engine  is  very  simple :  the  worlung  piston  is  fitti^ 
with  a  trunk  on  its  upper  side,  which,  thus  reduced  m  area,  wems 
as  a  compressing  pump,  and  the  products  of  combustion  act  directly 
upon  its  under  side,  which  is  protected  by  a  laige  drum  filled  with 
non-conducting  material  ttom  the  heat  The  furnace  atandi  be^ 
the  cylinder,  and  is  entirely  closed  up,  means  being  provided  for 
feeding  it  with  fuel  without  allowing  any  air  to  enter.  The  air 
compressed  by  the  pump  is  delivered  into  the  furnace,  where  it  con- 
bines  with  the  f^el  to  form  the  gases  of  combustion,  and  in  thii 
way  receiving  additional  heat,  expands,  and  raises  the  piston  of  the 
working  cylipder  for  a  portion  or  its  stroke^-  The  admission-Talfe 
of  the  latter  is  then  dosed,  and  the  gases  expand,  without  additioB 
of  heat,  until  the  piston  has  completed  its  stroke,  and  are  then  dis- 
charged into  the  atmosphere.  B^  the  addition  of  an  "  eoonomiisr,' 
the  efficiency  of  this  type  of  engine  may  be  very  greatly  increaced ; 
but  its  principal  advantage  is  that,  bv  actually  using  the  prodncti 
of  combustion  inside  the  engine,  much  heat  is  saved  which  in  otfas 
engines  is  unavoidably  sent  up  the  chimney  and  lost 

One  of  the  principal  features  of  all  air-engines  is  the 
''economiser"  (sometimes  erroneously  called  Uie  "regene- 
rator "),  an  invention  of  Mr  Stirling's.  The  object  of  this 
apparatus  is  to  store  up  the  heat  rejected  by  the  fluid  when 
it  falls  in  temperature,  and  subsequently  to  raise  the  tem- 
perature of  the  fluid  by  re-storing  the  same  heat,  so  that 
the  only  heat  which  the  furnace  has  to  supply  is  the  latent 
heat  of  expansion,  together  with  the  amount  of  sensible 
heat  which  maybe  lost  through  the  imperfection  of  the 
economiser. 

(For  a  popular  explanation  of  the  theory  of  air-enginea, 
see  an  admirable  paper  by  the  late  Professor  Bankine  in 
the  Edinburgh  Philosophical  Journal  for  January  1855; 
and  for  a  complete  account  of  the  same,  involving  the  use 
of  the  higher  mathematics,  see  the  same  author's  Steaiir 
Engine,  pp.  345,  ^  seq.  See  also  Prof.  Clerk  Maxwell's 
Theory  of  Heat,  and  a  series  of  papers  on  the  subject  in 
Engineering,  1874.)  (a.  B.  w.  I.) 

AIR-GUN,  a  weapon  like  a  common  gun  in  shape,  in 
which  the  force  employed  to  propel  the  bullet  is  the  ^ 
ticity  of  condensed  atmospheric  air.  It  has  attached  to 
it,  or  constructed  in  it,  a  strong  metal  chamber,  into  whidi 
air  is  forced  by  a  condensing  syringe  (see  Pneumatics). 
In  this  way  a  pressure  may  be  obtained  of  several  hundred 
atmospheres.  When  a  trigger  is  touched,  the  oondenaed 
air  rushes  into  a  space  behind  the  bullet  with  such  force  as 
to  propel  it  from  the  barrel  to  a  considerable  distance.  If 
only  a  little  air  be  allowed  to  escape  each  time,  a  single 
chirfsb  will  propel  a  number  of  bullets  in  vacoeasion,  with 
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ft  constantly  diminisliing  force.  Sometimes  the  weapon  is 
made  in  the  form  of  a  walking-stick,  and  is  then  called  an 
air-cane.  The  air-g\m  is  little  else  than  a  sdcntifio  toy, 
and  has  no  practical  value.  The  apparatus  is  costly,  the 
process  of  condensation  requires  considerable  labour,  and 
the  propulsive  force  of  the  air  is,  at  its  inaTimnm,  less 
than  that  of  an  ordinary  charge  of  gunpowder.  The  only 
advantage  it  can  be  said  to  have  in  any  way  is  the  ques- 
tionable one  of  its  use  being  unattended  by  the  explosive 
noise  that  accompanies  the  discharge  of  a  common  gun. 

Ani-FUMP,  an  apparatus  by  means  of  which  a  closed 
vessel  can  have  the  air  it  contains  removed  from  it  It  con- 
sists essentially  of  two  parts — a  receiver,  from  which  the  air 
is  to  be  exhausted ;  and  a  pump,  to  perform  the  work  of 
exhaostion.  The  receiver  is  in  general  made  of  glass,  in 
order  that  the  condition  of  objects  placed  within  it  for  the 
purpose  of  experiment  may  be  readUy  seen  by  the  opera- 
tor. It  is  open  at  the  bottom,  and  has  its  lower  edge 
accurately  ground ;  when  in  its  place  in  the  air-j)ump  it 
stands  upon  a  smooth  brass  plate.  The  pump  it&lf  is  a 
brass  cylinder,  having  a  piston  in  it,  which  can  be  moved 
backwards  and  forwsurds  by  means  of  a  rod,  in  the  usual 
W2.J.  At  the  end  of  the  cylinder  nearest  the  receiver  is 
placed  a  small  valve,  in  the  piston  itself  is  another  (or 
some  mechanism  which  serves  the  purpose  of  a  valve),  and 
there  is  frequently  a  third  in  the  outer  end  of  the  cylinder. 
ill  these  valves  open  outwards  from  the  receiver.  The  action 
of  the  pump,  when  arranged  in  this  way,  is  exactly  similar 
to  the  action  of  an  ordinary  well-pump,  with  air  as  the 
fluid  instead  of  water.  The  air-pump  was  invented  about 
1654  by  Otto  von  Quericke,  a  magistrate  of  Magdeburg, 
and  a  man  who  devoted  great  attention  to  various  pro- 
blems in  pneumatics.^  The  first  description  of  his  pump 
was  published  in  1657  in  the  Mechanica  Hydraulico- 
pneumcUiea  of  Qaspar  Schottus,  professor  of  mathematics 
at  Wurtemberg.  He  used  a  spherical  glass  receiver,  with 
|a  pumping  syringe  attached,  and  kept  the  whole  of  the 
"working  ports  under  water  to  pi^event  leakage.     His  pump 


was  very  imperfectly  constructed,  but  he  did  eventually 
succeed  in  getting  a  very  good  vacuum  with  it  The 
method  of  producing  the  Torricellian  vacuum,  by  filling  a 
vessel  with  liquid  and  then  removing  the  liquid  without 
permitting  ingress  of  air,  was  previously  known ;  but  a 
vacuum  produced  in  this  way  was  obviously  useless  for 
experiments  with  any  objects  but  those  which  could  pre- 
viously be  immersed  in  the  liquid  used.  Quericke  was, 
however,  the  first  to  recognise  that,  by  virtue  of  its  perfect 

*  He  WM  also  the  invoutor  of  tho  "  Mogdeborg  hemispheres." 


elasticity,  or  tendency  to  expand  indefinitely,  air  could  be 
pumped  out  of  a  closed  space  as  well  as  water ;  and  this 
is  the  principle  of  his  and  all  succeeding  air-pumps.  Al- 
though the  invention  of  the  air-pump  is  due  to  a  German, 
almost  all  the  improvements  made  in  it  from  time  to  time 
have  oome  from  Englishmen.  Dr  Boyle  contributed  so 
much  to  its  perfection  that  for  a  long  time  the  state  of  the 
air  in  an  exhausted  receiver  was  called  vacuum  Boyleanum^ 
and  the  air-pump  itself  machina  BoyUana.  Dr  Hook, 
Hawkesbee,  John  Smeaton,  and  others  brought  the  air- 
pump  externally  to  very  much  the  same  form  as  that  in 
whidi  it  is  commonly  seen  at  present,  and  which  is  shown 
in  the  annexed  woodcut  The  pump  here  has  two  cylin- 
ders, which  are  worked  by  a  winch  handle,  the  pump  rods 
having  toothed  racks  on  the  upper  part  of  their  length. 
Professor  Tate  is  the  inventor  of  a  double-action  air-pump, 
now  much  used  where  a  very  perfect  vacuum  is  required. 
It  has  two  pistons  in  one  barrel,  the  air  being  drawn  from 
the  receiver  at  the  centre  of  the  barrel,  and  discharged  into 
the  atmosphere  at  its  extremities.  Very  complete  air- 
pumps  have  two  or  three  barrels,  arranged  as  shown  in  the 
woodcut,  for  rapid  exhaustion,  until  tiie  pressure  in  tho 
receiver  is  equal  to  (say)  half-an-inch  of  mercury;  and  in 
addition  to  these  a  horizontal  Tate's  barrel,  which  can  then 
be  put  into  action  to  bring  the  vacuum  down  to  -^  inch  of 
mercury  (l-600th  of  the  pressure  of  the  atmosphere),  or  even 
le^s  at  low  temperatures.     See  Pnxukatics. 

Ajr-Pl'MP,  in  steam-engines,  is  the  pump  which  drawa 
the  condensed  steam,  along  with  the  air  which  is  always 
mixed  with  it,  and  also  the  condensing  water  (except 
where  a  surface  condenser  is  used),  away  from  the  con- 
denser, and  discharges  it  into  the  hot  well  See  Stsam- 
Enoini  (▲.&▼.£.) 

AIR,  or  AsBEK,  a  country  of  central  Africa,  lying  be- 
tween 15*^  and  19**  N.  lat  and  6**  and  10*  E.  long.  The 
northern  and  best  known  portion  of  this  region  is  of  a  very 
diversified  character.  It  has  numerous  mountain  ranges, 
some  of  which  rise  to  a  height  of  5000  feet,  with  richly- 
wooded  hollows  and  extensive  plains  interspersed.  Thr 
mimosa,  the  dum-palm,  and  the  dlate  are  abundant;  and  the 
valleys  are  covered  with  the  exuberant  vegetation  of  the 
tropics.  Some  of  the  plains  afford  good  pasturage  for 
camels,  asses,  goats,  and  cattle;  others  are  desert  table- 
lands. In  the  less  frequented  districts  wild  animals  abound, 
notably  the  lion  and  the  gazelle.  The  country  generally  is 
of  sandstone  or  granite  formation,  with  occasional  trachyte 
and  basaltic  ranges.  There  are  no  permanent  rivers;  but 
during  the  rainy  season,  from  August  to  October,  very 
heavy  floods  convert  the  water-courses  in  the  hollows  of  the 
mountains  into  broad  and  rapid  streams.  Numerous  wells 
supply  the  wants  of  the  people  and  their  cattle.  To  the 
south  of  this  variegated  region  lies  a  desert  plateau,  2000 
feet  above,  the  level  of  the  sea,  destitute  of  water,  and 
tenanted  only  by  the  wild  ox,  the  ostrich,  and  the  giraffe. 
Still  further  south  is  the  district  of  Damerghu,  nominally 
tributary  to  Air,  undulating  and  fertile,  and  yielding  rich 
crops.  Notwithstanding  the  fertility  of  the  valleys  in  the 
northern  portion  of  the  country,  there  is  little  of  the  soil 
under  cultivation  except  in  the  neighbourhood  of  the  vil- 
lages, where  slaves  are  employed  in  tillage.  Millet,  dates, 
indigo,  and  senna  are  the  principal  productions.  The  great 
bulk  of  the  food  supplies  is  brought  from  Damerghu,  and 
the  whole  materials  for  clothing  are  also  imported.  Were 
it  not  for  the  traffic  in  salt  between  Bilma  and  the  Hansa 
states  of  Soudan,  the  country  could  scarcely  maintain  its 
present  limited  numl  r  of  inhabitants.  A  great  caravan 
annually  passes  through  Air,  consisting  of  several  thousand 
camels,  currWuij  holt  from  Bilma  to  Sokoto.  Air  was  called 
Asbcii  by  the  native  tribes  until  they  were  conquered  by 
tho   CcrUTa.      The  present  inhabitants  are  for  the  most 
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part  of  a  mixed  noe,  oombining  the  finer  pencmal  tndte  of 
the  Berbers  with  the  characteriBtics  of  the  negra  The 
king  or  saltan  of  Air  occupies  a  very  precarions  position, 
being  to  a  great  extent  dependent  on  the  chiefs  of  the 
Tawarek  tribes  inhabiting  a  vast  tract  of  the  Sahara  to 
the  north-west,  who  are  continnallj  at  war  among  them- 
selyea.  A  large  part  of  the  rerenue  of  the  king  is  derived 
from  tribute  exacted  from  the  salt  caravan.  His  authority 
does  not  seem  to  be  great  in  the  outlying  parts  of  his 
dominions.  The  chief  town  of  Air  is  Aoadib  (q.p.)  (See 
Dr  BarUi's  Travels  ta  Central  Africa,  voL  L) 

AIBAT,  Hbnby,  D.D.  This  celebrated  Puritan  presi- 
dent of  Queen's  College,  Oxford,  was  bom  at  Eentmere, 
near  Windermere,  but  no  record  remains  of  the  date  of 
either  birth  or  baptism.  Anthony  k  Wood  names  West- 
moreland as  his  birthplace.  In  the  well-known  Life  of 
Bernard  OUpin  it  is  told  that  when  he  was  making  pre- 
parations for  martyrdom,  he  "  receiyed  the  account  with 
great  composure;  and  immediately  after  called  up  William 
Airap,  a  favourite  domestic,  who  had  long  served  hho.  as 
his  ahnoner  and  steward."  IVom  the  great  kindness 
shown  to  our  Airey  by  Gilpin,  and  from  the  vicinity 
of  Eentmere  to  the  Bectoiy,  it  does  not  uppeat  to  be 
hamrding  too  much  to  assume  tiiat  this  WilUam  Airay 
was  his  father,  and  that  the  family  tradition  is  right  in 
assigning  Eentmere,  not  Barton  or  Wilford,  as  his  birth- 
place. The  truly  apostolic  man's  bounty  showed  itself  in 
sending  Henry  and  a  (probable)  brother  Ewan  or  Evan 
to  his  own  endowed  school,  where  they  were  fully  educated 
''in  grammatical  learning,"  and  were  in  attendance  at 
Oxford  when  Qilpin  lay  ardying:  From  the  Athencf  we 
glean  the  details  of  Airay's  college  attendance.  He  was 
'<  sent,"  says  Wood,  '<  to  St  £dmund*s  Hall  in  1679,  aged 
nineteen  or  thereabouts."  "Soon  after,"  he  continues, 
"our  author,  Airay,  was  translated  to  Queen's  OoUege, 
where  he  became  pavper  puer  tervient;  that  is,  a  poor 
serving  child  that  waits  on  the  fellows  in  the  common 
hall  at  meals,  and  in  their  chambers,  and  do  other  servile 
work  abont  the  college."  His  transference  to  Queen's 
CoUege  is  explained  by  its  having  been  Gilpin's  own 
college,  and  by  his  Westmoreland  origin  giring  liiTg  a 
daim  on  Eaglesfield's  foundation.  He  proceeded  RA.  on 
June  19, 1583.  On  June  15, 1586,  he  passed  M.A. ;  RD. 
in  1594;  and  D.D.  on  June  17,  1600— all  in  (^een's 
College.  "  About  the  time  he  was  master  "  (1586),  "  he 
entered  holy  orders,  and  became  a  frequent  and  lealous 
preacher  in  the  university."  His  Commentaiy  on  the 
Epistle  to  the  Philippians  (1618),  reprinted  1864,  is  a 
specimen  of  his  preaching  before  his  coUege,  and  of  his 
fiery  denunciation  of  Popeiy,  and  his  fearless  enunciation 
of  that  Calvinism  which  Oxford,  in  common  with  all 
England,  prised  then.  In  1598  he  was  diosen  provost  of 
his  college,  and  in  1606  was  vice-chancellor  of  the  uni- 
versity. Li  the  discharge  of  his  vice-chancellor's  duties, 
he  came  into  confiict  with  Laud,  who  even  thus  early  was 
betrayinff  his  Romish  tendencies.  He  was  also  rector  of 
Otmore  (or  Otmoor),  near  Oxford,  a  living  whidi  involved 
him  in  a  tiying  litigation,  whereof  present  incumbents 
reap  the  benefit  He  died  on  6th  October  1616.  His 
character  as  a  man,  preacher,  divine,  and  as  an  important 
ruler  in  the  university,  will  be  found  portrayed  in  the 
Epistle  by  Potter,  prefixed  to  the  Commentary,  He  must 
have  been  a  fine  specimen  of  the  more  cultured  Puritans — 
possessed  of  a  robust  common-sense  in  admirable  contrast 
with  some  of  his  contemporaries.  (JLeeturet  on  the  whole 
Epistle  of  Paul  to  the  PhiUppians,  1618,  1864;  Wood's 
AthencB,  by  Bliss,  iL  177, 178,  Ac. ;  Laud's  Works;  Wills 
(Surtees  Society.)  '  (i.  &  o.) 

AIRDRIE,  a  parliamentary  and  munidpel  buigh  and 
market-town  of  Scotland,  ih  the  parish  of  New  Monkland, 


Unarkahire,  11  miles  E.  of  Glasgow  and  S3  W.  of  ISdin 
burgh.  The  high  road  between  these  dtiea  passes  throngb 
Airdne,  forming  its  prindpal  street,  fn»i  whidi  othea 
diverge  at  right  angles.  It  iswdl  built,  paved,  andU^iisd 
with  gas,  but  it  contains  little  that  is  beautiful  or  attae- 
tive.  It  possesses  a  fine  town-haU  and  a  liMiH«iff|ft  »Ar^ 
encted  as  the  county  buildingB,  as  well  as  two  places  of 
worship  bdonging  to  the  Church  of  SooUand,  three  to  the 
Free  Chur^  two  to  the  United  IVesbyterians,  sad  oat 
each  to  the  Reformed  IVesbyterians,  the  CongngationaUBti, 
the  Baptists,  the  Wedeyan  Methodists,  and  the  Bomsn 
Catholics;  five  branch  banks,  with  exoeUent  places  d 
business  constructed  or  in  course  of  constructioii;  a  ne- 
chanies'  institute,  and  several  sdiools.  The  extenave  eosl 
and  iron  mines  in  the  vicinity  give  employment  to  a  Isigg 
part  of  the  population  of  AinLie,  and  have  been  the  meani 
ef  raising  it,  since  the  oommenoement  ai  the  century,  frooi 
the  inmgnificance  of  a  village  to  its  present  prosperity.  In 
the  town  itself  there  are  manufactoriea  of  cotton  goods  sad 
iron  wares,  beudes  foundries,  engineering  shops,  saw-miOi, 
and  other  branches  of  industiy.  A  branch  of  the  KcrUi 
British  Bailway  from  Olai^w,  passing  through  Airdrie  to 
Edinburgh,  connects  it  by  a  direct  line  with  both  dties. 
It  is  also  connected  with  Qlaqgow  by  the  Monkland  Omal, 
which  comes  within  a  mile  of  thetown.  By  theBefoimAet 
of  1832  Airdrie  was  created  a  parliamentary  burgh,  unking 
with  Falkirk,  Hamilton,  Lanark,  and  Linlithgow  in  send- 
ing^ one  member  to  parliaments  Its  munidpal  ooiporation, 
which  dates  from  1821,  consists  of  twdve  coundllon^  in- 
duding  a  provost  and  three  bailies.  Theie  are  weekly 
courts  hdd  by  the  magistrates,  and  courts  are  held  twice 
a  week  by  the  sheriff-substitute  and  the  justicca  of  tiie 
peace  respectivdy.  The  markefr^y  is  Tuesday,  but  the 
market  is  of  little  importance.  By  the  census  of  1871  the 
population  of  Airdrie  was  13,488,  the  number  of  inhabited 
houses  1167,  and  the  parliamentary  constituent  1702, 
increased  m  1873  to  1932.  The  annual  value  of  real  i»o- 
perty  in  the  burgh,  not  induding  railways,  is  X26,145; 
and  the  corporation  revenue  for  1873,  £3401. 

AIRE,  an  English  river  which  rises  in  the  West  Biding 
of  Torkshire  and  pursues  a  south-easterly  course  through 
the  populous  '* dothing  district"  of  whidi  Leeds  is  the 
capital  At  Castlef ord,  below  Leeds,  it  reodves  a  small 
tributary,  the  Calder,  and  it  joins  the  Ouse  shortk  befoie 
that  river's  expandon  into  the  estuary  of  the  Humber 
above  HuU.    It  is  navigable  to  Leeds  for  small  craft 

AIRE,  a  fortified  town  of  France^  on  the  river  Lys,  id 
the  department  of  PSs-de-Calais,  10  miles  8.E.  ol  St  Omer. 
Although  its  dtuation  is  low  and  marshy,  the  town  is  neat 
and  wdU  built  It  possesses  extendve  banacka ;  and  the 
Church  of  St  Paul  is  a  handsome  Qothio  stractoia.  Ite 
manufactures  oonsLst  of  hats,  cotton  and  wooUen  good% 
hardware^  yam,  soap,  and  o£L    Population,  8803. 

AIRE,  a  town  in  the  south  of  France,  in  the  department 
of  Landes,  on  the  left  bank  of  the  Adour,  14  miles  S.S.E. 
of  St  Sever.  At  one  time  it  was  the  capital  of  the  Tm- 
goths,  and  dnce  the  fifth  century  it  has  been  the  seat  d 
a  bishopric.  It  has  a  college  and  cathedral ;  and  ihen  an 
manufa^ries  of  leather  and  hats.    Population,  5144. 

AISLE,  sometimes  written  Iblb,  Tli,  and  Allbt  (Lat 
and  ItaL  Ala,  awing;  Fr.  Aile,  Bas  o6tS;  Qer.  Seitmsdsii, 
Seitenchor),  in  its  primaiy  sense,  the  wing  of  a  houses  tet 
generally  uised  to  describe  the  alleya  or  passages  at  the 
ddes  of  the  naves  and  choin  of  dinrehea.  la  rednnh 
ing  thdr  number,  the  nave  is  usually  counted.  Uxob  a 
nave  with  an  aide  on  each  side  is  generally  called  a  three> 
aided  diurdi ;  if  with  two  aisles  on  each  8id%  a  ti^ 
aided  church.  In  England  there  are  many  chnrdiea  witb 
one  Bide«ide  only ;  but  there  ia  on^  one  cathedrd  witb 
five  aisles,  that  at  Chichester,    llieie  ara,  however,  fiiy 
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OBDJ  Back  on  the  Continent^  the  moet  celebrated  of  which 
are  at  Milan  and  Amiens.  Others  have  three  aisles  on  each 
side,  or  seven  aisles  in  all,  as  the  cathedrals  at  Antwerp 
and  Paris.  The  most  eztraordinaiy^  however,  is  that  at 
Cordova,  originally  erected  for  a  mosqne.  It  was  first  bnilt 
with  a  iiave  and  five  aisles  on  each  side,  and  eight  others 
afterwards  were  added,  making  nineteen  aisles  in  alL  Old 
Engjlish  writers  freqnentlj  call  the  transepts  **  the  cross 
isle,  or  yle,"  and  the  nave  the  "  middle  ile."  O 

AISNE,  a  frontier  department  in  the  north-east  of 
France^  bounded  on  the  N.  by  the  department  of  Nord 
and  the  kingdom  of  Belgium,  on  the  K  by  the  department 
of  Ardennes,  on  the  &£.  by  that  of  Mame,  on  the  S.  by 
that  of  Seino-ei-Mame,  and  on  the  W.  by  those  of  Oise 
and  Somme;  extending  at  the  widest  points  75  miles 
from  N.  to  S.,  and  53  from  K  to  W.,  with  an  area  of 
2838  square  mile&  The  surface  of  the  department  con- 
fists  of  fine  undulating  plains,  diversified  in  the  north  by 
hQly  ground  which  forms  a  port  of  the  mountain  system 
of  the  Ardennes.  The  chici  rivers  are  the  Somme,  the 
Escaut^  and  the  Sambre  in  the  north ;  the  Oise,  traversing 
the  north-west,  with  its  tributaries  the  Serre  and  the  Aisne, 
the  latter  of  which  joins  it  beyond  the  limits  of  the  depart- 
ment; and  the  Mame  and  the  Ourcq  in  the  soutL  The 
toil  of  Aisne  is,  as  a  whole,  fertile,  and  in  some  parts  very 
rich,  yielding  wheat,  barley,  lye,  oats,  hops,  flax,  fruit, 
bee^oot,  and  potatoes ;  there  is  good  pasturage,  and  much 
attention  is  paid  to  the  rearing  of  cattle,  sheep,  and  horsea 
Wine  is  produced,  but,  except  in  the  valley  of  the  Mame, 
its  quality  is  inferior.  Large  tracts  of  the  department  are 
under  wood,  the  chief  forests  being  those  of  Kouvion  and 
St  Michel  in  the  north.  Coney  and  St  Qobain  in  the  centre, 
and  Yillers-Cotterets  in  the  soutL  There  are  no  minerals 
of  importance  in  the  department,  but  good  building-stone 
and  ^tes  of  a  fair  quality  are  found.  Aisne  is  an  im- 
portant manufacturing  department ;  its  chief  industrial  pro- 
ducts being  shawls  and  muslin — as  well  as  other  cotton, 
linen,  and  woollen  goods — ^glass,  including  the  famous 
mirrois  of  St  Qobain,  iron  wares,  beetroot  sugar,  leather, 
and  potteiy.  It  has  a  good  trade,  which  is  mudi  facilitated 
by  railroads  (the  most  important  being  those  between  Paris 
and  Strasbourg,  and  Paris  and  Mons),  canals,  and  the 
navigable  portions  of  the  rivers.  Aisne,  which  is  com- 
posed of  parts  of  the  ancient  provinces  of  Picardy  and  the 
Isle  of  France,  is  divided  into  five  arrondissements — St 
Qoentin  and  Vervixis  in  the  north,  Laon  in  the  centre,  and 
Soissons  and  Chateau  Thieny  in  the  soutL  It  contains  in 
all  37  cantons  and  837  communes.  Laon  is  the  capital, 
and  Soissons  the  seat  of  the  bishop.  The  other  towns  of 
importance  are  Chauny,  St  Quentin,  Vervins,  Hirson,  Suise, 
Yillers-Cotterets,  and  Chateau  Thieny.  Population  in  1872, 
552,439,  of  whom  183,104  could  neither  read  nor  write, 
and  28,651  could  read,  but  could  not  write. 

AITON,  WnJUAM  (1731-1793),  an  eminent  botanist 
and  gardener,  was  bom  near  Hamilton  in  Scotland.  Having 
been  regularly  trained  to  the  profession  of  a  gardener,  he 
travelled  to  England  in  the  year  1754,  where  he  became 
assLstant  to  Philip  Miller,  then  superintendent  of  the 
physio  garden  at  Chelsea.  In  1759  he  was  appointed 
director  of  the  newly-established  botanical  garden  at  Kew, 
m  which  office  he  continued  till  his  death.  The  garden 
at  Kew,  under  the  auspices  of  King  Qeorge  IIL,  was 
destined  to  be  the  grand  repoaitoxy  of  all  the  vegetable 
riches  which  could  be  accumulated  by  regal  munificence, 
from  reseazehes  through  every  quarter  of  the  globa 
Aiton'a  care  and  skill  in  cultivation,  and  intelligence  in 
arrangeoient,  gained  for  him  high  reputation  among  the 
lovers  of  the  science,  and  the  particular  esteem  of  his  royal 
P^^ronsL  Under  his  superintendence  many  improvements 
tuuk  place  in  the  plan  and  edifices  d  Kew  gardens,  which 


rendered  them  the  principal  scene  of  bctanical  culture  m 
the  kingdom.  In  1783  his  merit  was  rewarded  with  tho 
lucrative  office  of  manager  of  the  pleasure  and  kitchen 
gardens  of  Kew,  which  he  was  allowed  to  hold  along  with 
tiie  botanical  direction.  In  1789  he  published  his  Hcrtut 
Kewensis,  a  catalogue  of  the  plants  cultivated  in  the  Royal 
Botanical  Garden  at  Kew,  in  3  vols.  8vo,  with  13  plates — 
a  work  which  had  been  the  labour  of  many  years.  The 
Jfforttu,  in  which  the  Linnean  system  of  arrangement,  with 
some  modification,  was  adopted,  was  very  favourably  re- 
ceived by  students  of  science,  and  a  second  edition  was 
issued  (1810-^)  by  W.  T.  Alton,  his  eldest  son  and  suc- 
cessor. He  was  for  many  years  honoured  with  the  friend- 
ship of  Sir  Joseph  Banks,  the  president  of  the  Royal  Society, 
and  was  aided  by  the  Swedish  naturaUsts,  Solahder  and 
Dryander,  in  the  preparation  of  his  Hortua  KewentU, 

AITZEMA,  LsoN  yak,  Dutch  historian  and  statesman, 
was  bom  at  Doccum,  in  Friesland,  on  the  19th  November 
1600,  and  died  at  the  Hague  on  the  23d  February  1669. 
In  his  youth  he  published  a  volume  of  Latin  poems  under 
the  titie  of  Poemata  Juvenilia.  He  subsequentiy  devoted 
himself  almost  entirely  to  political  life,  and  held  for  a 
lengthened  period  the  position  of  resident  at  the  Hague 
for  the  towns  of  the  Hanseatic  League.  His  most  im- 
portant work  was  the  ffistarie  oft  Verhaal  van  Saaken  van 
Staet  in  Oorlogk  (14  vols  4to,  1657-71),  embracing  the 
period  from  1621  to  1668.  It  contains  a  large  num^  of 
state  documents,  and  is  an  invaluable  authority  on  one  of 
the  most  eventful  periods  of  Dutch  history. 

AIX,  an  ancient  city  of  France,  the  chief  town  of  the 
arrondissement  of  the  same  name,  in  the  department  of 
the  Bouches-du-Rhone.  It  was  the  Aqum  Sextia  of  the 
Romans,  and  between  this  and  Arelate  (Aries)  is  the  field 
on  which  Marius  gained  his  great  victory  over  the  Teutons. 
Under  the  counts  of  Provence,  Aiz  became  celebrated  as 
a  seat  of  learning ;  and  it  still  retains  many  relics  of  its 
former  splendour,  and  is  distinguished  by  the  number  and 
excellence  of  its  literary,  institutions.  It.  has  a  library  of 
100,000  volumes,  an  academy  of  law,  science,  and  tibeo- 
logy,  a  museum,  and  a  chamber  oif  conmierce.  The 
cathedral — ^the  baptistry  of  which  is  said  to  have  been 
constracted  from  the  remains  of  a  Roman  temple — ^the 
"  Palais,*'  the  town-hall,  and  the  clock-tower,  are  fine  speci- 
mens of  ancient  architecture.  There  are  numerous  public 
fountains,  on  one  of  which  is  sculptured  a  figure  of  King 
Rdn^  by  David.  The  hot  springs,  from  which  the  city 
derives  its  name,  are  not  now  in  much  repute.  Aix  is  the 
seat  of  a  court  of  justice  and  an  archbishopric.  The  chief 
manufactures  are  cotton,  silk,  thread,  and  hardware;  and 
olives  and  almonds  are  cultivated  on  the  surrounding  hills. 
There  is  considerable  commerce  in  com,  wine,  and  oiL 
The  naturalists  Adanson  and  Toumefort,  and  the  painter 
Yanloo,  were  bom  at  Aiz.     Population  (1872),  29,020. 

AIX,  or  Aix-LiB-BAiN8,atown  of  France,  in  the  depart- 
ment of  Savoie,  near  Lake  Bourget,  8  miles  north  of 
Chamb^ry.  It  was  a  celebrated  bathing-place  in  the  time 
of  the  Rbmans,  and  possesses  numerous  ancient  remains. 
The  hot  springs,  which  are  of  sulphureous  quality,  and  have 
a  temperature  of  from  109**  to  113*  Fahr.,  are  still  much 
frequented,  attracting  aimually  above  2000  visitors.  They 
are  used  for  drinking  as  well  as  for  bathing  purposes. 
Population,  4430.  ^ 

AIX-LA-CHAPELLE,  the  Qerman  Aaohen,  the  capital 
of  a  district  of  the  same  name  in  Rhenish  Prussia^  situated 
near  the  Wurm,  a  tributary  of  the  Mouse,  in  a  pleasant 
and  fertile  vaUey  about  40  miles  west  of  Cologne,  with 
which  it  is  connected  by  railway.  It  is'well  bnilt,  and  is 
enclosed  by  ramparts  that  have  been  converted  into  pro- 
menades, and  its  appearance  is  rather  thai  of  a  prosperous 
modem  town  than  of  an  ancient  dty  full  of  historical 
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ujsociationa.     Its  town-houBe,  built  in  1353  on  the  ruins 
of  Charlemagne's  palace,  contains  the  Inagnificent  corona- 
tion hall  of  the  Gerptian  emperors,  162  feet  long  by  60  feet 
wide.    Near  the  town-house  are  two  ancient  towers,  one  of 
which,  called  the  Granusthurm,  is  sometimes  said  to  be  of 
Roman  origin;  and  a  fountain,  with  a  statue  of  Charle- 
magne, which  was  erected  in  1620.      The  cathedral  of 
Aix-la-Chapelle  consists  of  two  parts,  distinct  both  as  to 
the  time  of  their  erection  and  their  style  of  architecture. 
The  older  portion  may  be  said  to  date  either  from  796  A.D., 
when  it  was  erected  by  Charlemagne  as  the  pala<!e  chapel, 
or  from  983,  when  it  was  rebuilt  on  the  old  model  by 
Otho  UL,  after  having  been  almost  entirely  destroyed  by 
the  Normans.     It  consists  of  an  octagon,  planned  after 
that  of  St  Yitale  at  Ravenna,  surrounded  by  a  sixteen- 
sided  gallery,  and  terminating  in  a  cupola.     It  contains 
the  tomb  of  Charlemagne,  which  was  opened  in  the  year 
1000,  when  the  body  of  the  emperor  was  found  seated  on 
a  marble  throne  which  was  afterwards  used  in  the  imperial 
coronation  ceremo'nies.     The  Gothic  choir,  which  forms 
the  more  modern  portion  of  the  cathedral,  was   added 
during  the  latter  half  of  the  14th  and  the  beginning  of  the 
15  th  centuries.     The  cathedral  possesses  many  relics,  the 
most  sacred  of  which  are  exhibited  only  once  every  seven 
years,  when  they  attract  liEirge  crowds  of  worshippers.     Be- 
sides these  buildings,  almost  the  only  other  of  any  antiquity 
is  the  com  exchange,  probably  of  the  12th  century.     Of 
modem  edifices,  Aix-lsrChapelle  possesses  a  theatre,  a  public 
library,  a  gynmasium,  and  several  churches  and  hospitals. 
The  cldef  manufactures  of  Aix-la-Chapelle  are  woollen 
cloths,  stockings,  shawls,  silks,  leather,  glass,  needles,  pins, 
machines,  general  ironmongery,  carriages,  beer,  brandy, 
tobacco,  and  chemicals.     There  is  a  good  trade  in  these 
articles,  not  only  with  Germany  and  other  continental 
countries,  but  also,  in  the  case  of  cloth  especially,  with 
the  United  States  of  America.     The  hot  sulphur  springs 
of  Aix-la-Chapelle  sro  another  important  source  of  revenue 
to  the  inhabitants.     These  springs  were  known  to  the 
Romans,  and  have  long  been  celebrated  for  the  cure  of 
rheumatism  and  gout     There  are  six  in  all,  of  which/the 
Kaiserquelle  is  the  chief,  with  a  temperature  reaching  as  high 
as  136^  Fahr.    There  are  also  two  cold  chalybeate  springs. 
Aix-larChapelle  is  the  Aquitgranumf  or  CivUas  Aquentu, 
of  the  Romans.     Charlemagne,  who  perhaps  was  bom  and 
certainly  died  in  the  town,  made  it  the  second  city  of  his 
empire  and  the  capital  of  his  dominions  north  of  the  Alps. 
He  conferred  numerous  privileges  upon  its  citizens,  exempt- 
ing them  from  military  service  and  from  all  taxes,  even  when 
they  were  living  in  other  parts  of  the  empire.     From  813 
to  1531  the  emperors  of  Germany  were  crowned  at  Aix-la- 
Chapelle,  which  during  that  period  became  one  of  the  most 
important  free  imperial  cities,  although  it  was  ravaged  by 
the  Normans  in  851,  and  again  in  882.    By  the  removal  of 
the  coronations  to  Frankfort,  Aix-la-Chapelle  lost  its  lead- 
ing position  in  Germany,  and  its  internal  prosperity  was 
much  injured  by  a  disastrous  fire  in  1656.     During  the 
revolution  it  for  a  time  belonged  to  France,  but  in  1815  it 
was  ceded  to  Prussia,  and  has  now  become  one  of  the  chief 
seats  of  commerce  in  that  kingdom.    Population  of  Aix-la- 
Chapelle  (1871),  74,238. 

Aix-la-Chapelle,  CongretHs  and  Treaties  of.  The  first 
congress  of  Aix-la-Chapelle  concerned  the  succession  of 
Maria  Theresa  to  the  empire.  It  was  held  in  1748,  and 
lesulted  in  the  treaty  of  Aix-la-Chapelle,  signed  in  the 
same  year,  by  which  Maria  Theresa  was  left  in  possession 
of  most  of  her  hereditary  dominions,  the  chief  exception 
being  Silesia,  which  was  ceded  to  Prussia.  The  second 
congress,  held  in  1818,  resulted  in  the  convention  of  Aix- 
la-Chapelle.  The  object  of  this  congress  was  the  regulation 
of  the  affairs  of  Europe,  especially  of  France,  after  Uie  war. 


A  treaty  of  peace  between  France  and  Spain  was  also  ngned 
in  this  city  in  1668,  whereby  Louis  XIY.  gave  op  his  claim 
to  the  Spanish  Netherlands,  but  was  left  in  poaeeaion  of 
much  that  he  had  already  conquered. 

AJACCIO,  the  chief  town  of  Corsica,  one  of  tlie  depait* 
ments  of  France.  It  is  a  seaport,  situated  on  the  west 
coast  of  the  island,  in  4^  54'  N.  lat,  and  B^  44'  K  long. 
The  harbour  is  commodious,  and  sheltered  on  all  sides  aav* 
the  south-west.  The  town  is  well  built,  and  its  prindpol 
buildings  are  the  cathedral,  the  town-house,  and  the  dtadeL 
It  is  the  seat  of  a  bishop  and  a  court  of  justice,  and  has  a 
commercial  college,  a  school  of  hydrography,  a  large  libraiy, 
and  a  botanic  garden.  Wine,  fruits,  and  olive  oil  are  the 
chief  artides  of  trade ;  and  anchovy  and  coral  fisheries  are 
extensively  prosecuted  along  the  coast  Ajacdo  is  cele- 
brated as  the  birthplace  of  Napoleon  Bonaparte.  The  hoose 
where  he  was  bom  (15th  August  1769)  is  still  standing  in 
good  preservation.  A  marble  statue  was  erected  to  his 
honour  in  1850,8md  the  people  still  retain  strong  Bonapaitist 
sympathies.     Population  (1872),  16,545. 

AJAN  (the  ancient  Azania),  a  tract  which  forms  the 
eastem  hom  of  Africa,  with  a  coast-line  of  about  10**  of 
latitude,  from  Cape  Gardafui  nearly  to  the  equator. 
It  extends  inland  to  the  territory  of  the  Gallas,  but  its 
limits  cannot  be  strictly  defined,  as  this  part  of  Africa  has 
been  little  explored.  The  coast  towards  the  south  is  low 
and  sandy,  but  northward,  near  Cape  D'Orfui,  it  becomes 
high  and  mountainous,  with  some  fertile  valleys  inter* 
spersed.  Cape  Gardafui,  the  most  eastem  point  of  Africa, 
is  a  bold  promontory  backed  by  lofty  hills.  There  are  no 
considerable  rivers  in  Ajan,  and  the  land  for  the  most  part 
is  barren.  The  inhabitants,  a  tribe  of  the  Somali,  cany  on 
a  trade  with  the  Arabs  in  ivory  and  gum,  and  the  coontiy 
possesses  an  excellent  breed  o/  horsea 

AJAX  (AZas),  the  son  of  Telamon.  In  Greek  legend 
Ajax  represents  throughout  only  physical  qualities,  like 
Hercules,  with  whom,  indeed,  a  likeness  must  have  been 
recognised,  or  there  would  have  been  no  sufficient  basis  for 
the  belief  that  the  child  Ajax  was  bom  at  the  prayer  of 
Hercules  in  behalf  of  his  friend  Telamon  (the^name  Alas 
—or  At-as  with  digamma — ^being  an  allusion  to  the  eagle, 
oTcroc,  which  appeared  to  announce  the  sncc^'ss  of  the 
prayer);  and  again,  that  Hercules  was  present  at  the  biith 
of  the  infant,  and  by  wrapping  it  in  his  lion's  skin  made 
it  invulnerable,  except  in  tiie  armpit.  In  respect  of  being 
open  to  a  wound  in  only  one  small  spot  Ajax  resembles 
Achilles,  with  whom  in  the  usual  genealogy  he  claims  to 
be  related  as  cousin.  But  of  this  relationship  there  is  no 
evidence  in  the  Iliadf  where  Ajax  appears  of  colossal  fiane 
{irtXxopioi),  in  himself  a  tower  of  strength  (irvpvos  *Axatw), 
and,  as  the  simile  implies,  prepared  for  defence,  not  to 
lead  assaults,  unmoved  by  the  shafts  of  enemies  as  is  an-sa 
in  a  corn-field  by  the  pelting  of  boys  {Iliad,  xi  556-566), 
while  Achilles  is  no  less  clearly  drawn  as  sensitive  to  finer 
passions  and  tastes,  if  equally  bold  in  war.  Unwarranted 
as  it  was  by  the  Iliadf  the  identification  of  Ajax  with  the 
family  of  .£acus  was  chiefly  a  matter  which  concerned  the 
Athenians,  and  that  not  until  Salamis  had  come  into  their 
possession,  on  which  occasion  Solon  inserted  a  line  in  the 
Iliad  (IL  557)  for. the  purpose  of  supporting  the  Athenian 
daim  to  thenaland.  Ajax  then  beoune  an  Attic  hero,  hii 
name  being  given  to  one  of  the  tribes.  In  this  way  his 
deeds  came  to  bea  favourite  subject  of  the  Attic  drama,  thongh 
they  are  not  always  represented  in  a  creditable  manner— as, 
for  example,  when,  contrary  to  his  steady  character  in  the 
Hiad  of  being  respectful  to  the  gods,  he  is  charged  with  insnit 
to  Athena,  to  account  for  her  having  influenced  the  decision 
against  him  in  his  competition  with  Ulysses  for  the  annoar 
of  Achilles.  It  was  Athena,  also,  who  made  him  insane 
then,  and  led  him  to  take  his  own  life.     From  his  Uond 
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gpiuig  a  flower,  as  at  the  death  of  Hyaeinthiu,  whidi  bora 
the  initial  letter  of  his  name.  In  later  times  the  people  ci 
Nomm  niam  belieyed  him  to  have  been  'wronged  hj  the 
decision,  and  told  how,  when  Ulyaaee  had  been  shipwrecked, 
the  annonr  of  Achilles  was  wafted  by  the  tide  npon  the 
ahore  near  the  tomb  of  jVJaz.  (i.  s.  M.) 

AJAX  OILEUS,  or  the  Lesser  Ajax,  was  a  son  of  the 
King  of  Loori,  whose  subjects  he  led  before  Troy,  contribut- 
ing a  contingent  of  forty  ships.  In  boldness  he  was  in  the 
first  rank  among  the  Qreeks  there,  equal  to  make  a  stand 
against  Hector,  and  swift  of  foot  next  to  Achilles.  But,  com- 
pared with  tho  other  leaden,  he  is  impatient  and  OTerbear- 
ing.  Like  the  Telamonian  Ajaz,  he  appears  as  an  enemy 
of  Ulyasea,  and  as  the  yictim  of  Athena's  vengeance.  It  was 
doe  to  hor  influence  that  he,  known  for  his  speed,  lost 
the  race  with  Ulysses  at  the  games  in  honour  of  Flatroclus 
{lUad,  Tiiii.  754-784);  and  again  it  was  through  her  that 
on  his  return  homeward  his  ship  was  wrecked  upon  the 
mythical  Qynsan  rock  {Odyuey,  iv.  499).  As  it  stands  in 
later  story,  he  had  drawn  down  Athena's  anger  by  his  assault 
upon  Cassandra  at  the  image  of  the  goddess.  Ulysses 
ehaxged  him  with  this  offence,  and  demanded  that  he  should 
be  stoned.  But,  according  to  another  version  of  the  legend, 
he  had  only  carried  her  off  to  his  tent  without  any  harm, 
when  Agamemnon  took  her  from  him,  and  spread  a  report 
that  Athena  would  destroy  the  whole  army  unless  Ajaz  were 
dain;  upon  which,  thinking  of  the  uigust  verdict  given 
against  his  namesaJ^e,  he  went  to  sea  in  a  frail  vessel  and 
perished.  The  news  was  received  in  the  camp  with  grief, 
a  funeral  pile  was  erected  on  the  ship  which  had  conveyed 
him  to  Troy,  sacrifice  was  offered,  and  when  the  evening  wind 
came  on,  die  burning  ship  was  cut  adrift         {k,  8.  x.) 

AJEHO,  or  A-sHs-HOH,  also  called  Alohukv,  a  consider- 
able and  rapidly  increasing  city  of  Manchuria,  SO  miles 
south  of  the  river  Soongari,  and  about  120  north  of  Kxrin. 
It  is  advantageously  situated  on  the  slopes  (rf  a  gentle 
descent  leading  to  the  river.  The  countiy  around  is  very 
fertile,  producing  in  abundance  various  kinds  of  grain, 
besides  pulse  and  opium.  The  population  of  the  district 
consists  entirely  of  Chinese  immigrants,  who  are  engaged  in 
the  reclamation  and  cultivation  of  the  soil,  which  is  given 
to  them  at  a  nominal  price.  A  large  trade  is  done  in  the 
town;  and  although  the  shops  are  of  mean  appearance, 
quantities  of  porcelain  and  other  ornamental  articles  ex- 
posed for  sale  indicate  its  growing  wealth.  The  population 
is  about  40,000,  and  includes  a  considerable  number  of 
Mahometans. 

AJMIR,  a  district  and  town  of  British  India,  in  lU^pu- 
t&uA  The  DisTRiOT  lies  between  25*  43'  and  26*  42'  N. 
lai,  and  74*  22'  and  75*  33'  K  long.,  measuring  80  miles 
in  length  from  north  to  south,  by  50  miles  in  breadth, 
and  comprising  an  area  of  2057  square  miles.  It  is 
bounded  on  the  K  by  the  states  of  Krishnagar  and  Jaipur, 
on  the  S.  by  Mewir,  on  the  W.  by  the  British  district  of 
Mairwdri,  and  onHhe  N.W.  by  the  state  of  Jodhpur.  The 
population  in  1865  was  returned  at  426,268 ;  of  whom 
363,539,  or  85  per  cent,  were  Hindus,  and  the  remainder 
chiefly  Mahometans.  The  eastern  portion  of  the  district 
is  generally  flat,  broken  only  by  gentle  undulations,  but 
the  north  and  north-western  parts  are  intersected  by 
the  great  Aravalli  range  (^.v.)  Many  of  the  vaU^  in 
this  region  are  mere  sandy  deserts,  with  an  occasional  oasis 
of  cultivation,  but  there  are  also  some  very  fertile  tracts ; 
among  these  is  the  plain  on  which  lies  the  town  of  Ajmir. 
This  valley,  however,  is  not  only  fortunate  in  possessing 
a  noble  artifieial  lake,  but  is  protected  by  the  massive 
vails  of  the  N&g-p4thar  range  or  Serpent  rodk,  which  forms 
a  barrier  against  the  sand  The  only  hills  in  the  district 
are  the  Aravalli  range  and  its  offshoots.  Ajmlr  is  almost 
totally  devoid  of  rivers,  the  BanAs  being  the  only 


whioh  can  be  dignified  with  that  name,  and  it  only  touches 
the  south-eastern  boundary  of  the  district  so  as  to  ixiigate 
the  Pargani  of  Samur.  Four  small  streams — ^the  Sigai^ 
matl,  Saraswatf,  Kharf,  and  Dai— also  intersect  the  di»- 
trict  In  the  dry  weather  they  are  little  more  than  brooks. 
The  S4gar-mati  and  Saraswatl  unite  at  Gobindgarh,  the 
united  waters  flowing  on  under  the  name  of  the  Luni  (or 
salt  water)  river.  There  are  two  first-class  roads  in  Ajmir,! 
vis.,  one  from  Ajmir  city  to  Qangwan%  and  thence  through 
the  Krishnagarh  and  Jaipur  states  to  Agra;  and  another 
from  the  city  to  the*  cantonment  station  of  Nasir&bAd,  a 
distance  of  14  miles.  There  is  also  a  second-olass  road 
from  Ajmlr  to  NayA  Nagar,  a  distance  oi  36  miles,  besides 
sixteen  third-class  tracks  connecting  the  principal  towns 
and  villages  with  the  city.  The  principal  products  of  the 
district  are  wheat,  barley,  rice,  sugar-cane,  peas,  bi^r4, 
maise,  til  (oil-seed),  tobacco^  and  cotton.  With  the  excep- 
tion ^  woollen  blankets,  turbans,  Ac,  manufactures  can 
be  scarcely  said  to  exist  in  Ajmlr.  Salt  is  made  in  a  rude 
method,  at  RAmsnr,  from  the  saline  exudations  of  the  soil, 
to  the  extent  of  3000  owt  per  annum.  After  supplying 
local  wants,  the  surplus  is  exported  towards  MAlwA  and 
SAgar.  The  principal  trade  is  in  wool,  cotton,  opium, 
printed  cloths,  .and  tobacca  A  large  quantity  of  cotton 
is  exported  to  NayA  Nagar,  in  Mairwiri  district,  whence  it 
finds  its  way  into  the  IB^mbay  market  Oil  is  also  a  pro* 
fitable  article  of  trade.  The  domestic  animals  are  sheep, 
horses,  bullocks,  camels,  and  goats.  Oattle,  and  especially 
bullocks,  are  much  valued,  but  are  very  scarce,  owing  partly 
to  the  want  of  sufficient  pasturage  and  parUy  to  frequent 
droughts.  When  these  occur,  the  cattle  are  sent  away  to 
the  neighbouring  states,  where  better  pasture  can  be  pro- 
cured, and  very  few  find  their  way  back.  The  imperial 
revenue  obtained  from  the  district  in  1867  amounted  to 
£61,791,  8s.,  exclusive  of  local  funds  raised  by  a  road, 
tank,  and  postal  < 


The  tennres  of  tho  agriealtiind  rilLun  commn<iitinB  in  Ajmir  are 
of  a  Tery  limplo  and  uniform  kind.  Thsy  all  belong  to  the  type 
known  m  "impofect  patidii^*'  bj  which  the  better  oesaiptions  of 
land  are  held  in  eeveral^-  by  each  member  of  the  propriettxy  body. 
Each  member  ie  reaponeible  for  the  amount  of  revenue  allotted  on 
his  holding;  bnt  in  event  of  the  default  of  Say  shareholder,  the 
whole  oommnnity  is  collectively  liaUe  for  the  total  sum.  The 
inferior  and  waste  lands  remain  the  property  of  the  whole  villegs^ 
and  the  income  derired  fkom  them  is  credited  to  the  common  aoconnt. 
The  coltiTstors  are  nearly  all  proprietors  of  the  land  they  tilL  A 
large  portion  of  Ajmlr  district  £■  paroeUed  out  into  estates^  vairiag 
in  eiie  from  a  sin^  village  to  a  large  patrgcmd  (or  fiscal  dhriaion). 
Theee  estatee  are  held  uj  Rajput  ehieis,  some  of  whom  descend 
from  the  original  nUing  fiuniliee,  while  othen  owe  their  position  to 
force  or  to  tne  favour  of  the  reigning  power.  They  have  all  been 
confirmed  in  their  estatee  by  the  British  on  payment  of  a  fixed 
annual  quit  rent  Three  towns  are  returned  as  containing  a  popu- 
lation of  upwards  of  6000  inhabitants  in  1867— vis.,  Ajmf  dtv  (the 
capital  and  the  only  municipality  in  the  district),  population 
84,768 ;  Kekr^  6867 ;  and  Pisangun,  6066.  There  is  also  a  military 
cantonment  at  Nasiribid,  the  garrison  of  which  in  1867  consisted 
of  a  battery  of  European  artillery,  a  European  infantry  regiment,  a 
squadron  of  native  cavalry,  and  a  regiment  of  native  ufbntry.  In 
1867  there  were  eighteen  goremment  echools  in  the  district,  attended 
by  647  pupils,  and  a  government  college  at  Ajmir  city  attended  by 
820  students.  Besides  theee  there  were  tiiree  mission  schools  for 
boys  and  one  for  girls  in  Ajmfr  dty,  and  ei^ht  others  in  its  neigh- 
bourhood. The  aversge  attendance  at  the  mission  schools  amounted 
to  847. 

AjMfB  CiTT,  the  capital  of  Ajmlr  district,  is  situated  in 
a  picturesque  and  fertile  valley  surrounded  by  mountains, 
in  26''  29'  N.  lat  and  74''  43'  K  long.  The  town  is 
-partly  built  on  the  lower  slope  of  the  T4rigarh  hill,  and  is 
surrounded  by  a  stone  wall  with  five  handsome  gatea.  To 
the  north  of  the  dty  is  a  large  artificial  lake  called  the 
Anasigar,  whence  the  water  supply  of  the  place  is  derived. 
The  town  is  clean,  and  possesses  several  handsome  streets, 
the  dwellings  of  the  better  classes  being  large  and  well 
built     The  population  in  1867  numbered  34,763,  about 
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two-thlrdfl  being  Hindus,  and  the  remainder  Mahometans. 
The  city  trade  chiefly  consists  of  salt  and  opium.  The 
former  is  imported  in  krge  quantities  from  the  Sambar 
lake  and  Rimsur.  OilmaJang  is  also  a  profitable  branch 
of  trade.  Cotton  cloths  are  manufactured  to  some  extent, 
for  the  dyeing  of  which  the  city  has  attained  a  high  repu- 
tation. A  municipal  income  of  about  £2000  a-year  is 
deriTed  from  octroi  duties  levied  on  articles  consumed  in 
the  town.  Out  of  this  the  police  and  conservancy  arrange- 
ments are  paid,  the  balance  being  spent  on  roads  and  in 
the  support  of  charitable  institutions.  The  Ajmir  colleg^e, 
affiliated  to  the  Calcutta  university,  had  320  pupils  in 
1867.  The  college  buildings  being  inadequate  to  this 
number  of  pupils,  the  foundation-stone  of  a  new  structure 
was  laid  on  the  17th  February  1868.  The  agent  to  the 
governor-general  for  IUjputAn4  resides  at  Ajmir,  which  is 
also  the  headquarters  of  the  commissioner  of  the  Ajmir  and 
Mairw&ri  division.  It  is  likewise  a  station  of  a  Scotch 
Presbyterian  mission. 

The  ehief  object  of  interest  is  the  dar^d,  or  tomb  of  a  famous 
Mahometan  aaint  named  Mayad-nd-din.  It  is  aitnated  at  the 
foot  of  ti^e  Tira^arh  monntaui,  and  consists  of  a  block  of  white 
marble  bnildinga,  without  much  pretension  to  architectural  beauty. 
To  this  place  the  emperor  Akbv ,  with  his  empress,  performed  a 
pilffrimage  on  foot  from  Agra,  in  accordanoe  with  the  terms  of  a  vow 
ne  had  made  when  praying  for  a  son.  The  laige  pillars  erected  at 
intervals  of  two  miles  the  whole  way,  to  mark  the  daily  halting-place 
of  the  imperial  pilgrim,  are  still  extant  An  anoient  Jain  temple, 
now  eonrerted  into  a  Mahometan  moBqu^  is  situated  on  the 
lower  slope  of  the  TdrAcarh  hilL  With  the  exception  of  that  nort 
used  ss  a  mosque,  nearly  tte  whole  of  the  ancient  temple  has  fallen 
into  ruins,  but  the  relics  are  not  excelled  in  beauty  of  architecture 
and  sculpture  by  any  remains  of  Hindu  art.  Forty  columns  sup- 
port the  roof,  but  no  two  are  alike,  and  great  fertili^r  of  invention 
IS  manifested  in  the  execution  of  the  omamentB.  The  summit  of 
Tdragarh  mountain,  overhan^g  Ajmir,  is  crowned  bv  a  fort,  the 
loflT  thick  battlements  of  which  run  along  its  brow  ana  endoee  the 
table-land.  The  walls  are  2  miles  in  circumference,  and  the  fort  can 
only  be  approached  by  steep  and  very  rouffhly-paved  planes,  com- 
manded oy  the  fort  and  the  outworks,  and  by  the  hill  to  the  west 
On  coming  into  the  hands  of  the  English,  the  fort  wss  dismantled 
by  order  of  Lord  William  Bentinck,  and  is  now  converted  into  a 
sanitarium  for  the  troops  at  Naobibdd.  Ajmir  wss  founded 
about  the  year  146  a.d.  by  A^i,  a  Chohin,  who  established  the 
dynasty  which  continued  to  rule  the  countnr  (with  many  vicissi- 
tudes of  fortune)  while  the  repeated  waves  of  Mahometan  invasion 
swept  over  India,  until  it  eventually  became  an  appanage  of  the 
erown  of  Dehli  in  1198.  Iti  internal  government,  nowever,  was 
handed  over  to  iti  ancient  mien  upon  the  pmient  of  a  heavy 
tribute  to  the  conquerors.  It  then  remainea  feudatory  to  Dehli 
till  1866,  when  it  was  captured  by  the  rukr  of  Mew4r.  In  1609 
the  place  became  a  aouroe  of  contention  between  the  chiefii  of  Mewar 
and  Marwir,  and  was  ultimately  conquered  in  1632  by  the  latter 

Srinoe,  who  in  his  turn  in  1669  had  to  give  way  before  the  emperor 
.kbar.  It  continued  in  the  hands  of  the  Mughula,  with  occasional 
revolts,  till  1770,  when  it  wss  ceded  to  the  Marhattds,  from  which 
time  up  to  1818  the  unhappy  district  was  the  scene  of  a  continual 
struggle,  being  seized  at  diifarent  times  by  the  Mew&r  and  M4rw4r 
rdj^  from  whom  it  was  as  often  rcUken  by  the  MarhattAs.  In 
1818  the  latter  ceded  it  to  the  British  in  return  for  a  payment  of 
60,000  rupees.  Since  then  the  country  has  ei\joyed  unbroken 
peace  and  a  stable  government. 

AJURUOCA,  a  town  of  Brazil,  in  the  province  of  Minas 
Qeraes,  117  miles  N.  of  Rio  de  Janeiro.  It  is  situated  on 
the  Ajuruoca  river,  which  is  here  crossed  by  a  bridge.  Gold 
was  once  found  in  the  vicinity,  but  the  soil  has  been  long 
exhausted  of  the  precious  metals ;  and  the  people  are 
chiefly  engaged  in  agriculture,  and  in  rearing  animals  for 
the  markets  of  Rio.  The  land  is  fertile,  and  produces 
millet,  mandioca,  coffee,  sugar-cane,  and  tobacoa  The 
population  of  the  town  and  district  is  12,000. 

AKABAH,  Thb  Gulf  of,  the  Sinut  Elanitea  of  anti- 
quity, is  the  eastmoet  of  the  two  divisions  into  which  the 
Red  Sea  bifurcates  near  its  northern  extremity.  It  pene- 
trates into  Arabia  Petraea  in  a  N.N.E.  direction,  from  28* 
to  29*"  32'  N.  lat.,  a  distance  of  100  miles,  and  its  breadth 
^ries  from  12  to  17  miles.  The  entrance  is  contracted 
jby  TiroD  and    other   islands,  so  that   tho  pMsage   it 


rendered  somewhat  difficult;  and  its  navigation  ii  daoga 
ous  on  account  of  the  numerous  coral  reefs,  and  the  suddes 
squalls  which  sweep  down  from  the  adjacent  mountain^ 
many  of  which  rise  perpendicularly  to  a  height  of  2000 
feet  The  only  well-sheltered  harbour  is  that  called  the 
Golden  Port,  situated  on  its  western  shore  about  33  milei 
from  the  entrance^  and  29  miles  E.  of  Mount  Sinai. 
About  2\  miles  from  the  head  of  the  gulf  is  the  viUagB 
of  Akabah,  with  a  fortified  castle,  garrisoned  by  a  fev 
soldiers  for  the  protection  of  the  Modem  pilgrims  on  their 
way  to  Mecca.  In  the  vicinity  of  the  village  there  sre 
extensive  date  groves;  and  there  is  abundtmce  of  good 
water,  fruit,  and  vegetables.  Akabah,  though  now  of 
small  importance,  is  not  devoid  of  historical  interest  It 
is  supposed  to  occupy  the  site  of  the  Elaih  of  Scripture, 
which  in  remote  ages  carried  on  an  extensive  oommeroe; 
and  some  ruins  in  the  sea  a  short  distance  southward  sn 
surmised  to  be  the  remains  of  Enongeher, 

AKBAR,  AxHBAS,  or  Akbeb,  Jellalabin  Mohim- 
USD,  one  of  the  greatest  and  wisest  of  the  Moghul  emperoi% 
was  bom  at  Amerkote  in  Sindh  on  the  14th  October  1542, 
his  father,  Humayun,  having  been  driven  from  the  throat 
a  short  time  before  by  the  usurper  Sher  Khan.  After  mon 
than  twelve  years'  exile,  Humayun  regained  his  sovezeigntj, 
which,  however,  he  had  held  only  for  a  few  months  whes 
he  died.  Akbar  succeeded  his  father  in  1556  under  the 
regency  of  Bahram  Khan,  a  Turkoman  noble,  whose  ene^ 
in  repelling  pretenders  to  the  throne,  and  severity  in  main- 
taining the  discipline  of  the  army,  tended  greatly  to  the 
consolidation  of  the  newly-recovered  empire.  Bshram, 
however,  was  naturally  despotic  and  cruel;  and  when  order 
was  somewhat  restored,  ^bar  found  it  neceasaiy  to  tsks 
the  reins  of  government  into  his  own  hands,  which  he  did 
by  a  proclamation  ossued  in  March  1560.  The  diacsrded 
regent  lived  for  some  time  in  rebellion,  endeavouring  to 
establish  an  independent  principality  in  Malwah,  bat  at 
last  he  was  forced  to  cast  himself  on  Akbai^s  mercy.  The 
emperor  not  only  freely  pardoned  him,  but  magnanimonslj 
offered  him  the  choice  of  a  high  place  in  the  army  or  s 
suitable  escort  for  a  pilgrimage  to  Mecca,  and  Bahram 
preferred  the  latter  alternative.  When  Akbar  ascended 
the  throne,  only  a  small  portion  of  what  had  formerly  been 
comprised  within  the  Moghul  empire  owned  his  authority, 
and  he  devoted  himself  with  great  determination  and  insr- 
vellous  success  to  the  recovery  of  the  revolted  provincea 
Over  each  of  these,  as  it  was  restored,  he  placed  a  govsnoc; 
whom  he  superintended  with  great  vigilance  and  wisdom. 
He  tried  by  every  means  to  develop  and  encourage  com- 
merce; he  had  the  land  accurately  measured  for  the  porpois 
of  rightly  acyusting  taxation ;  he  gave  the  strictest  instni» 
tions  to  prevent  extortion  on  the  part  of  the  tax-gatheren, 
and  in  many  other  respects  displayed  an  enlightened  sod 
equitable  policy.  Thus  it  happened  that,  in  the  fortieth 
year  of  Akbar's  reign  the  empire  had  more  than  regained 
all  that  it  had  lost,  the  recovered  provinces  being  rednced, 
not  to  subjection  only  as  before,  but  to  a  great  degree  d 
peace,  order,  and  contentment  Akbar*s  method  of  dealing 
with  what  must  always  be  the  chief  difficulty  of  one  who 
has  to  rule  widely  diverse  races,  affords  perhaps  the  crown- 
ing evidence  of  his  wisdom  and  moderation.  In  religios 
he  was  at  first  a  Mussulman,  but  the  intolerant  exdo- 
siveness  of  that  creed  was  quite  foreign  to  his  charactv. 
Scepticiam  as  to  the  divine  origin  of  the  Koran  led  him  to 
seek  the  true  religion  in  an  eiclectio  system.  He  accord- 
ingly set  himself  to  obtain  information  about  other  religiooi, 
sent  to  Goa,  requesting  that  the  Portuguese  misaioDariei 
there  would  visit  him,  and  listened  to  them  with  inteUigeot 
attention  when  they  came.  As  the  result  of  these  inqniiwj 
he  adopted  the  creed  of  pure  deism  and  a  ritual  bssad 
upon  the  ^tem  of  Zoroaster.    The  religion  thus  foaoM 
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howeycr,  haying  no  Tital  force,  never  spread  beyond  the 
limits  of  the  court,  and  died  with  Akbar  himself.  But 
though  his  eclectic  system  failed,  the  spirit  of  toleration 
which  originated  it  produced  in  other  ways  many  import- 
ant results;  and,  indeed,  may  be  said  to  have  done  more 
to  establish  Akbar's  power  on  a  secure  basis  than  all  his 
economic  and  social  reforms.  He  conciliated  the  Hindoos 
by  giving  them  freedom  of  worship;  while  at  the  same 
time  he  strictly  prohibited  certain  barbarous  Brahminical 
practices,  such  as  trial  by  ordeal  and  the  burning  of  widows 
sgainst  thdr  wiH  He  also  abolished  all  taxes  upon  pil- 
grims as  an  interference  with  the  liberty  of  worship,  and 
tiie  capitation  tax  upon  Hindoos,  probably  upon  similar 
grounds.  Measures  like  these  gained  for  him  during  lus  life- 
time the  title  of  "Quardia'n  of  Mankind,"  and  caused  him  to 
be  held  up  as  a  model  to  Indian  princes  of  later  times,  who 
in  the  matter  of  religious  toleration  have  only  too  seldom 
followed  his  example.  Akbar  was  a  munificent  patron  of 
literature.  He  established  schools  throughout  his  empire 
for  the  education  of  Hindoos  as  well  as  Moslems,  and  he 
gathered  round  him  many  men  of  literary  talent,  among 
whom  may  be  mentioned  the  brothers  Feizi  and  Abul- 
lazL  The  former  was  commissioned  by  Akbar  to  trans- 
late a  number  of  Sanscrit  scientifio  works  into  FeBsian; 
snd  the  latter  (see  Abulfazl)  has  left,  in  the  Akbar-Nameh, 
an  enduring  record  of  the  emperor's  reign.  It  is  also  said 
that  Akbar  employed  Jerome  Xavier,  a  Jesuit  missionary, 
to  translate  the  four  Qoepels  into  Persian.  The  closing 
years  of  Akbar's  reign  were  rendered  very  unhappy  by  the 
misconduct  of  his  sons.  Two  of  them  died  in  youth,  the 
victims  of  intemperance;  and  the  third,  Selim,  afterwards 
the  emperor  Jehanghir,  was  frequently  in  rebellion  against 
his  father.  These  calamities  were  keei^y  felt  by  Akbar,  and 
may  even  have  tended  to  hasten  his  death,  which  occurred 
St  Agra  on  the  13ih  October  1605.  His  body  was  deposited 
in  a  magnificent  mausoleum  at  Sicandra,  near  Agra. 

AK£N,  or  Acken,  a  town  in  Prussian  Saxony,  situated 
on  the  Elbe,  25  miles  E.S.E.  of  Magdeburg,  dose  to  the 
frontiers  of  Anhalt  It  has  manufactures  of  doth,  leather, 
chemicals,  and  optical  instruments;  large  quantities  of 
beetroot  sugar  are  produced  in  the  neighbourhood;  and 
there  is  a  considerable  transit  trade  on  the  Elbe.  Popula- 
tion (1871),  5273. 

AKENSIDE,  Mabk.  Like  young  Henry  Eirke  White, 
the  poet  of  the  Pleasures  of  Imagination  was  the  son  of  a 
buidier.  He  was  bom  at  Newcastle-on-Tyne  on  November 
9th,  1721.  His  school  was  the  free  one  founded  by  a 
former  mayor  of  Newcastle,  Thomas  Horsley.  Later,  one 
of  the  ministers  of  the  Presbyterians  added  to  his  sdiool- 
acqnired  knowledge  in  private.  In  his  sixteenth  year  he 
sent  to  the  Genileman*s  Magazine  a  copy  of  verses  entitled 
"  The  Virtuoso."  Sylvanus  Urban  gradously  printed  the 
poem;  but  the  old  man  was  not  difficult  to  please.  Other 
verse  contributions  succeeded — ^imitative,  yet  not  without 
gleams  of  a  true  faculty.  Some  written  in  the  Lake 
country,  while  on  visits  with  friends  at  Morpeth,  have 
Wordsworthian  touches.  The  memories  of  these  visits 
transfigure  the  Pleasures  of  Imagination.  In  his  nineteenth 
year,  being  intended  for  the  derical  profession,  he  pro- 
ceeded to  the  university  of  Edinburgh;  but  within  one 
session,  like  many  others,  he  changed  his  purpose,  and 
transferred  his  name  from  the  theological  to  the  medical 
daasea— although,  indeed,  then,  as  stall,  the  opening  years 
were  occupied  with  the  same  studies  for  either.  On  his 
change  he  honourably  returned  certain  moneys  which  his 
fellow  IVesbyterians  had  advanced  towards  his  theological 
education.  He  attended  the  university  for  only  two  years. 
While  there,  in  1740,  a  medical  society,  which  combined 
with  it  a  debating  dub,  gave  him  a  fine  field  for  the 
txerdae   of    his    oratorical    powers.       Dugald    Stewart 


states  that  Robertson  the  historian,  then  a  student  of 
divinity,  used  to  attend  the  meetings  in  order  to  hear 
Akenside's  speeches.  Some  of  his  minor  poems  bdong  to 
this  period,  such  as  his  Ode  ''  for  the  Winter  Solstice,* 
the  degy  called  ''  Love,"  and  the  verses  **  to  Corddia." 
He  returned  to  his  native  town  in  1741,  and  then  his 
friendship  with  Jeremiah  Dyson  had  commenced,  ''a  name 
never  to  be  mentioned  by  any  lover  of  gonins  or  noble 
deeds  without  affection  and  reverence'*  (Willmott).  In 
the  years  1741  to  1743  he  must  have  been  ardent  in  hia 
wooing  of  the  Muses.  In  the  summer  or  autumn  of  1743 
Dodsley  carried  with  him  to  Pope  at  Twickenham  a  MS. 
for  which  the  writer  asked  J£120.  The  oracle  of  Twicken- 
ham having  read  the  poem,  counselled  the  publisher  to 
make  no  niggardly  offer,  because  "  this  was  no  every-dsy 
writer."  It  was  something  for  Pope  to  be  thus  presdent 
in  the  absence  of  rhyme-^beit  Pope's  insertions  in  The 
Seasons  remain  to  attest  that,  supreme  artist  as  he  was  in 
rhyme,  he  could  also  manage  blank  verse  with  exquisite 
cunningness.  The  MS.  was  the  Pleasures  of  Imagination, 
which  Dodsley  published  in  1744.  In  his  twenty-third 
year  the  author,  like  Byron,  awoke  to  find  himself  famous. 
The  assaults  of  Warburton  and  Hurd  were  scarcely  a  deduc- 
tion from  the  universal  wdoome.  The  poet's  "  Epistle"  to 
Warburton  was  effective.  He  went  to  Leyden,  and  there 
pursued  his  medical  studies  with  ardour.  He  obtained  the 
degree  of  MD.,  May  16th,  1744;  his  inaugural  disserta- 
tion describing  the  formation  and  growth  of  the  human 
foetus  with  original  observation  .and  acutenesa.  He  now 
returned  to  England,  advandng-  more  and  more  in  his 
friendship  with  the  good  and  large-hearted  Dyson.  He 
chose  Northampton  as  the  place  wherein  he  should  com- 
mence practice.  It  was  an  unfortunate  sdection,  as  Sir 
James  Btonehouse  **  possessed  the  confidence  of  the  town," 
and  it  was  deemed  an  intrusion.  A  not  very  creditable 
controversy  arose;  and  we  are  at  a  loss  whether  most  to 
admire  the  stinging  rebuffs  in  honeyed  oourtedes  or  the 
mutual  pretence  of  ultimate  satisfaction  and  good-wiU.  At , 
Northampton  Akenside  was  on  friendly  terms  with  Dr 
Doddridge.  Tliere,  too,  he  wrote  his  "Epistle  to  Curio," 
which  Lord  Macaulay  pronounced  his  best  production,  as 
**  indicating  powers  of  devated  satire,  whid^  if  diligently 
cultivated,  might  have  disputed  the  pre-eminence  of  Dry- 
den."  Willmott  traces  some  of  the  most  nervous  lines  of 
the  Pleasures  of  Hope  to  this  "  Epistle  to  Curio."  Not 
succeeding  in  his  profession  at  Northampton,  he  removed 
to  Hampstead  in  1747.  The  Odes  had  then  been  publidied. 
Dr  Akenside  came  to  Hampstead  under  the  asgis  of  the 
generous  Dyson.  Somehow,  in  Hampstead  as  at  North- 
ampton^  he  manifested  a  vanity  of  self -display  and  hauteur 
of  manner  that  made  him  many  enemies.  Within  three 
years  he  had  to  leave  Hampstead  for  London.  He  set 
up  in  Bloomsbury  Square  in  a  "fine  house,"  and  with 
an  annuity  of  X300  from  the  still  ungrudging  Dyson. 
One  is  pleased  to  come  on  these  words  of  a  far  greater  poet 
a  century  later,  "I  am  not  unfrequently," wrote  Wordsworth 
in  1837,  "a  visitor  on  Hampstead  Heath,  and  I  sddom  pass 
by  the  entrance  of  Mr  Dyson's  villa  at  Qoulder's  Hill, 
dose  by,  without  thinking  of  the  pleasure  which  Akenside 
often  had  there."  The  generous  derk  of  the  House  of 
Commons  and  secretary  of  the  Treasury  nobly  earned  his 
imperishable  place  in  the  (revised)  Pleasures  of  ImagvMr 
iian.  Contemporaneous  with  his  professional  duties,  the 
poet  became  an  essayist  and  reviewer  for  Doddey  in  the 
now  forgotten  Museum.  In  1753  the  university  of  Gun- 
bridge  bestowed  on  him  the  degree  of  doctor  of  medicine. 
In  1754  he  was  dected  a  feUow  of  the  CoUege  of  Physi- 
cians. In  1755  he  read  beforo^the  college  the  Gulstonian 
Lectures;  and  in  1756  the  Croonian  Lectures.  In  1759 
he  was  chosen  assistant,  and  two  months  later  chief. 
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phyriciaii  of  St  Thomas's  Hospital  In  this  year  he  had 
removed  to  Craven  Street  In  1762  he  changed  once  more 
to  Burlington  Street.  In  1760  was  published  the  Harvtian 
OreUum  by  order  of  the  Ooll^  of  Physicians.  In  1761, 
along  witii  Dyson,  he  passed  from  a  somewhal  noisy 
Whiggery  to  the  Tories,  which  added  ''  renegade"  to  his 
name.  In  1765-6  he  was  working  upon  the  revised  and 
enlarged  copy  of  the  FUamret  of  Imaginatum.  His  fame 
was  widening  professionally  and  poetically,  when  a  putrid 
Isver  carried  him  off  suddbnly  on  June  2Sd,  1770.  He 
was  buried  at  St  James's  Churoh  on  the  28th.  As  a  man, 
the  nearer  one  gets  to  Akenside  the  less  is  there  lovable 
about  him;  there  seem  to  have  been  ineradicable  mean- 
nesses- in  his  nature.  Lavish  in  his  expenditure  while 
practically  dependent  on  Dyson,  and  remaining  dependent 
after  his  professional  income  ought  to  have  released  his 
patron,  we  cannot  think  of  him  as  high-minded.  His 
personal  vanity  was  constantly  bringing  him  sorenesses. 
The  ''Doctor  *  in  PmyrwM  FiekU  was  painted  from  the 
lif e,jiot  a  mere  creation  of  SmoUett's  genius.  As  a  poet, 
the  place  of  Akenside  is  secure,  but  it  is,  not  very  lofty. 
His  imagination  is  rhetorical  rather  than  subtle,  consisting 
more  of  pomp  of  words  than  greatness  of  thought  His 
chief  defect  is  lack  of  emotion,  and  especially  pathos.  The 
enlarged  FUaauret  of  ImagifuUion,  notwithstanding  some 
noble  additions,  was  a  blunder.  Some  of  his  minor  pieces 
have  a  classical  grace  and  chaim  of  expression.  (See  the 
original  editions  of  his  writii^gs ;  Bu<^e's  Life,  WrUingt, 
and  OaUtu  of  Akentide^  1832 ;  Dyce  and  WiUmott's  edition 
of  his  Poewu;  Cunningham's  Johnson's  Liva  of  the  Foelt, 
8. v.;  Bioff,  Brit,;  Medical  Biog,,  av.)  (i.  &  o.) 

AKERBLAD,  Jan  David  (1760-1819),  a  learned 
Swede,  diBtid^^uished  for  his  researches  in  Bunio^  Coptic, 
Fhosnician,  and  ancient  Egyptian  literature.  He  entered 
the  diplomatic  service  as  secretary  to  the  Swedish  embaMy 
at  Constantinople,  and  utilised  the  leiiure  which  the  situa- 
tion afforded  by  visiting  Jerusalem  (1792)  and  the  Troad 
(1797).  After  an  interval  spent  at  Gottingen,  he  was 
appointed  ambassador  to  Parii.  Hb  last  years  were  passed 
at  Bome,  where  he  eigoyed  a  pension  from  the  Duchess 
of  Devonshire.  Akerblad  was  a  diligent  student  of  hiero- 
glyphics; and  though  he  failed  to  decipher  the  Bosetta 
stone,  he  arrived  at  certain  coigectural  conclusions  with 
regard  to  the  true  method  of  interpretation,  which  were 
afterwards  confirmed  by  Dr  Young.  His  works  include 
letters  on  the  Coptish  cursive  mriting  and  on  the  Bosetta 
inscription,  both  addressed  to  M.  de  Sacy ;  and  a  number 
of  pamphlets  on  the  intetpratation  of  various  Bunio  and 
Fhosnician  inscriptiona 

AKEBMAN  (perhaps  the  ancient  Tyr<u  or  Jvlia  Alba\ 
a  town  of  Bussia  in  Europe,  in  the  province  of  Bessarabia, 
on  a  tongue  of  land  projecting  into  the  estuaiy  of  the 
Dniester.  Its  harbour  is  too  shallow  to  admit  vessels  of 
large  sise;  but  the  trade  of  the  town  is,  notwithstand- 
ing, veiy  considerable.  Large  quantities  of  salt  are  ob- 
tained from  the  saline  lakes  in  the  neighbourhood;  and 
com,  wine,  wool,  and  leather  are  among  tiie  other  exports. 
The  town,  which  is  ill-built,  contains  several  mosques  and 
Greek  and  Armenian  churches;  it  is  guarded  by  ramparts, 
and  iM  commanded  by  a  citadel  placed  on  an  eminence. 
Akerman  derives  some  historical  celebrity  from  the  treaty 
concluded  there  in  1826  between  Bussia  and  the  Porte, 
securing  considerable  advantages  to  the  former.  It  was 
the  non-observance  of  this  treaty  by  Turkey  that  led  to  the 
war  of  182&     Population  (1867),  29,609. 

AKEBMAN,  John  Tonoi,  an  antiquarian,  distinguished 
chiefly  in  the  department  <d  numinnatics,  was  bom  in 
Wiltshirs  ofa  the  1 2th  June  1 806.  He  became  early  known 
in  connection  with  lus  favourite  study,  having  initiated  the 
Ifumi^^^aie  Joumni  in  1836.     In  the  following  year  he 


became  the  secretaiy  of  the  nowly-establiahed  Ni 

Society.  In  1848  he  was  elected  secretaiy  to  the  ^ 
of  Antiquaries,  an  office  which  he  was  compelled  to  najp 
in  1860  on  account  of  failing  health.  He  died  on  latb 
November  1873.  Akerman  published  a  eoniidenble  im 
ber  of  works  on  his  special  subject,  the  more  impoitut 
being  a  Catalogue  of  Roman  Coint  (1839);  a  Numm^ 
Manual  (1840);  Boman  Coins  relating  to  BriUm  (m\ 
for  which  he  received  the  medal  of  this  French  bst^'; 
Ancient  Coine-^Hitpania,  Gallia,  Britannia  {\m);  tU 
NumimaHe  lUuetratione  of  the  New  TeetanmU  {im).  Hi 
wrote  also  a  Gloeeary  of  Worde  ueed  in  Wilfthirt  (IW!); 
Wiltekire  Tales,  illustrative  of  the  Dialed  (1863);  ud 
Remains  of  Pagan  Saxondom  (1855). 

AKHALZIKH,  a  dty  of  Georgia,  in  Asistie RiMtt,a 
an  affluent  of  the  Kur,  110  miles  west  of  Tiflii,  in  41*40' 
N.  lat,  43**  1'  £.  long.  It  contains  a  atrong  cait^  a  eoD^ 
and  library,  and  a  £ne  mosque,  and  has  aoonddtfihletnii 
in  silk,  honey,  and  wax.    Population  (1867),  15,977. 

AKHISSAJE^  the  ancient  TkyaOra,  a  tovn  of  Tuk? 
in  Ana,  in  Anatolia,  58  miles  N.E.  of  SmTina.  Theink 
bitanta  are  Greeks,  Armenians,  and  Tnibi  Hie  how 
are  built  of  earth  or  turf  dried  in  the  son,  and  uinrj 
low  and  ill-constructed;  but  there  are  six  or  eeTen  vm^ 
which  are  all  of  marble.  Remarkable  inscriptiooi  an  to  in 
seen  in  several  parts  of  the  town  on  portioni  of  thenia 
of  the  ancient  city.  Cotton  of  excellent  qiialitj  ii  pm 
in  the  neighbourhood,  and  the  place  is  oelehntad  ia  ia 
scarlet  dyes.     Population,  about  6000. 

AKHTTRKA,  a  town  of  Russia  in  £aiope,  ii  tk  | 
Ukraine,  situated  on  a  river  of  the  same  same,  45  siifl  | 
K.W.  of  Kharkov.  It  has  ei^t  churchea,  one  of  wliid 
containing  an  image  of  the  Virgin,  is  held  in  gnat  neo 
tion.  The  town  is  enclosed  by  ditches;  and  the  wm 
are  fertile,  the  orchards  producing  excellent  frmt  Tkt 
are  some  manufactures  of  light  woollen  atuffi,  andiptf 
BMirket  is  held  annually  in  May.  Population  (1867),  17,ill 

AKIBA,  BvBT  Joseph,  a  famous  rabbi  who  flsoiiBl 
about  the  «1ose  of  the  first  and  the  beginning  of  the  leon^ 
centuriea.    It  k  aknost  impossible  to  sepsntethetnein 
the  false  in  the  numerous  traditions  rupeetiog  hii  ii^^ 
He  became  the  chibf  teacher  in  the  tabbiDical  K^<i 
Jafia,  where,  it  is  saia,  lie  had  24,000  aeholan  ^ 
ever  their  number,  it  Beeins  certain  that  amoog  tham 
the  celebrated  Rabbi  Heir,  and  that  through  hk  u^ 
others  Akiba  exerted  a  great  hflnenoe  oo  the  derelqiaat 
of  the  doctrines  embodied  in  tie  Tahnnd.   He  aided  ^ 
Barchochebas  in  his  revolt,  reoog.iged  him  aa  ths  Uafii 
and  acted  as  his  sword-bearer,     i^jj^  takoi  pdms  ^ 
the  Romans  under  Julius  Sevenu  \$  wu  isytd  iS>i 
with  circumstances  of  great  cruelt^^  met  his  lift 
according  to  tradition,  with  marvelloutfidftstnes  d 
composure.    He  ia  said  to  have  been  a  htl^siitf  t«s? 
years  old  at  the  time  of  his  death.     Th(%  wereVil 
accustomed  to  pay  visits  to  his  tomb,  andif&e  ol^ 
ten  Jewiah  martyrs  whose  names  occur  ilpits^ 
prayer  still  used  once  a  year  in  the  synago^^K  V 
number  of  works  commonly  attributed  to  ^^ 
later  origin;  but  the  one  entitled  va^f  '>n^«f 
of  Rabbi  Ahiba)  is  probably  genuine. 

AKOLA,  a  district  and  city  of  Biitiah 
commisslbnership  of  Wes^  Beiar,  within  tlie^ 
assigned  diatricts.     AkolA.  dibtbiot  lies  betv 
and  2V  W  N.  lat,  and  between  76^  25'  an 
long.;  its  greatest  length  from  N.  to  &  being  \ 
its  greatest  breadth  from  K  to  W.  63  milea. 
on  the  K.  by  the  S&tpuri  range ;  on  the   £. 
dirtrict;  on  the  &  by  the  S&tmAl  and  Ajan 
on  the  W.  by  the  BuldAn4  and  Khaudeah 
total  area  of  the  dietrict  in  1869  was  2^697 
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or  1  J36,6S6  acne,  of  which  1,326,683  aism,  or  207S-78 
BquAie  miles  wero  under  coltiYation;  127,003  acres,  or 
198 '45  eqnare  mileB^  cultiyable  but  not  actually  under 
tillage;  41,198  acres,  or  64*37  square  miles,  alienated  land 
held  rent  free;  the  remaining  231,842  acres,  or  362*25 
aqoars  miles^  conaiatittg  chiefly  of  nnarable  land,  but  inclnd- 
ing  rirar-bedi,  tanks,  iriUage  sites,  pastnrage  land,  or  land 
oceapied  for  public  uses,  £a  The  population  of  the  dis- 
trict in  1869  numberad  487,558— m.,  Hindus,  433,238; 
Mahometans,  39,030;  aborigines,  15,157;  Christians.  78; 
fiatiB,  45;  Jews,  10.  The  district  is  square  in  shape 
and  almost  oi  a  dead  lerel,  with  the  exception  of  two 
oonicsl-ehaped  hills  which  stand  out  quite  apart  from  any 
other  eminences,  and  rise  straight  up  from  the  plain.  The 
principal  ziyer  of  AkoU»  whidi,  although  not  na^igable^ 
represents  the  main  line  of  drainage,  and  into  whi(£  the 
other  streams  discharge  themselyes,  is  the  Pdmi,  flowing 
east  and  west  The  principal  tributaries  on  its  south 
hank  ifte  the  Kit4  Ttimk,  MumA,  Ntbn,  and  Bordf ;  and 
on  its  north  bank,  the  Sh^lmtir,  IdrdpA,  and  Wi!^  None 
of  these  streams  are  navigable,  and  some  of  them  almost 
diy  up  after  the  rainy  season. 

The  extension  line  of  the  Great  Indian  Peninmlar  Bailway  from 
Bhoeawal  to  Nigpor  intenecti  the  district,  with  stations  at  Jslam 
Shegion,  Pins,  AkoU,  and  BoigAon.  Of  eight  main  reads, 
throe  hare  been  metalled.  The  fint  nua  from  AkoU  to  Akot,  a 
tiniig  eotUm  mart,  and  is  28  milea  in  length,  running  north-north- 
east  It  is  metalled,  and  all  the  smaller  water-conraes  are  bridged. 
The  F&mi  and  ShAhn^  riTen,  howeTer,  eroas  the  line^  and  are  not 
hridged,  a  circunatanoe  which  impairs  the  naefalneaa  of  the  road 
daring  the  rainy  aeaaon.  The  aeoond  road  ia  known  aa  the  Bisim 
toed,  and  rana  lor  24  milee  aonthwarda  throvgh  the  district  .  The 
third  road  is  12  miles  long;  fhnn  Khimgion  to  Kindoril  railway 
station,  and  is  metalled  throogfaont  The  other  fire  linee  of  road  are 
neither  hrid^  nor  metalled,  bat  only  marked  out  and  lerelled. 
The  district  importa  piece  goods  from  liombay,  and  food  grains  from 
the  acyoining  (ustricts.  Its  principal  exports  are  cotton  to  Bombay, 
clarified  batter,  dyea  (indigo  and  knaambd),  and  oattla.  Internal 
trade  is  chiefly  carried  on  at  weekly  markets  and  by  aannal  lairs. 
The  principal  manofiMtors  of  tiie  district  ia  the  weaving  of  cotton. 
Oaraets  and  ooaiae  cloths  are  woren  in  almost  erery  Tillage,  with 
torbans  at  B41ipnr,  and  ailk  clothe  for  natiTO  women  at  AkoU 
and  in  the  laiger  towne.  The  principal  agricnltoral  products  are  aa 
foUowi:— The  wet  weather  or  kharu  crop  consists  or  jo^  (eighteen 
TBrieties);  Itari  (two  kinds);  cotton  (two  kinds);  ti&r,  mid,  and 
muff  (three  kinda  of  pulia) ;  lioa  and  Inilkar  (a  smaller  Tariety  of 
lioe);  Indian  oora  ;  raii ;  ganji ;  igwin ;  indigo ;  and  tQ  (oil-aeeda 
of  two  kinds).  The  cold  weather  or  raH  crop  oonatsts  oi— wheat 
(three  kinda^ ;  mm ;  linsond ;  lakh  (apnlae) ;  peaa ;  mnsori :  tobacco ; 
and  mostaro.  The  principal  articlea  of  garden  produce  are  the  foUow- 
mg:— Sngar^ana  (two  tdnds) ;  Indiui  com  (two  kinds) ;  ground 
nuts ;  oniona ;  garlic ;  coriander ;  pin  learea ;  chilliaa ;  opiom ;  aweet 
potatoes ;  grapes ;  plantaina ;  samon ;  and  nnmerooa  kmds  of  Tege- 
xablei.  A  tenora  peonliar  to  AkoU  ia  that  known  aa  meticati  hold- 
faigi-  Theae  conaist  of  certain  atripa  of  land  extending  alongthe 
vfiole  breadth  of  the  district  at  tiw  foot  of  the  frontier  range.  They 
we  now  of  oonaiderable  valne^  and  ware  origmally  held  aa  payment 
for  the  maintenance  of  a  dudn  of  oatpo^  or  watoh-towera  on 
elerated  pointa  in  the  ridge,  with  a  Tiew  to  giTing  warning  of  the 
— voaeh  of  the  Bhil  or  Gond  banditti,  and  waniing  off  their  attache, 
en  towna  are  retomed  aa  containing  a  popnlation  exceeding  ffOOO 
ix.,  AkoU  (the  capital  of  the  diatrwt),  popnlation  12,286 ;  Akot, 
of  the  principal  cotton  marts  of  Banr,  and  also  celebrated  for  ita 
mannfaetnreb  14,006 :  Khimgion,  now  the  laigeat  cotton  mart 
province^  bat  which  haa  only  sprang  into  importance  within 
timea,  84S2 ;  RUinor,  one  of  the  chief  ndlitaiy  atationa 
lerars  daring  tiie  ICdiometan  mie,  12,681 ;  Jalgaon,  an 
tt  cotjton  market,  876S ;  Patar,  6011 ;  Shegaon,  a  station 
''eat  Indian  Peninsttlar  Bailway,  and  a  cotton  market, 
1869  there  were  1  higher  daas,  10  middle  dass,  and  68 
lU  for  boys  in  AkoU  district ;  besides  7  female  aehools 
m1  school  for  training  Hindoattni  and  ICarhati  masters, 
total  of  82  aehools  in  aU.  For  the  protection  of  parson 
there  were  in  1860  ISpolioe  stationa  and  12  oatpoata, 


within 


IT  police  fivroe  of  686  oflSoers  and  men,  equal  to  one  man 
milea  of  the  diatrijt  area,  or  one  man  to  erery  909  of 


TowK,  the  headquarters  of  the  district  of  the 
and  also  of  the  west  Berar  diyision  of  the 
assigned  territory,  is  situated  on  the  N&gpur 


extension  of  the  Qteat  Indian  Peninsular  Bailway,  in  2(r 
6'  N.  hit,  and  76**  3'  K  long.  Hie  town  eontains  three  or 
four  wealthy  merchants;  and  two  markets  are  held  eadi 
week— one  on  Sundays,  the  oUier  on  Wednesdays.  The 
oommissioner^s  and  deputy-commissioner's  eourt-housee,  the 
central  jail  (capable  of  holding  500  prisoners),  the  poet- 
office,  and  banracks  or  rest-houses  for  European  troopa, 
close  to  the  station,  an  the  principal  public  buildings. 
Besides  these,  there  are  a  dvil  hospital,  a  charitable  dispoi- 
sary,  an  English  high  school,  a  town-hall,  and  an  English 
church.  A  detachment  of  infantry  is  stationed  at  the  town. 
Population  in  1869,  12,236. 

AKRON,  a  town  of  the  United  States,  capital  of  Sum- 
mit  county,  Ohio,  situated  on  the  Atlantic  and  Qreal 
Western  Bailway,  and  on  the  Ohio  and  Erie  CSanal,  at  ita 
junction  with  the  Pennsylvania  and  Ohio  Canal,  36  miles 
B,  of  deyeland.  By  means  of  the  canal  and  the  Little 
Cuyahoga  river  the  town  is  amply  supplied  wiUi  water- 
power,  which  is  employed  in  a  varie^  of  manufactures ; 
and  its  mercantile  business  is  extensive.  It  has  several 
flour  miUs,  woollen  factories,  and  manufactories  of  iron 
goods.  Mineral  fire-proof  paint,  immense  beds  of  which 
are  found  in  the  vicinity,  and  wheat  are  important  articles 
of  export  Akron  was  founded  in  1825,  and  was  made  the 
capital  of  the  county  in  1841.    Popubtion  in  1870, 10,006. 

AK-SU,  a  town  of  Chinese -Turkestan,  is  situated  in 
4r  7'  N.  ht,  79'  R  long.,  250  miles  N.R  of  Yarkand. 
It  has  a  flourishing  trade,  and  is  resorted  to  for  purposes 
of  commerce  by  caravans  from  all  parts  of  Central  Asia. 
There  are  some  cotton  manufactures;  and  the  place  is 
celebrated  for  its  richly-ornamented  saddleiy  made  from 
deer-skin.  A  Chinese  garrison  is  stationed  here^  and 
copper  and  iron  are  wrought  in  the  nei^bourhood  by 
esled  Chinese  criminals.  The  district  i»  well  cultivated, 
and  sheep  and  cattle  an  extensively  reared.  The  popula- 
tion of  the  town  is  about  20,000;  that  of  the  town  and 
district  100,000. 

AKYAB,  a  district  and  city  within  the  ArAkin  division 
of  British  Burmahy  and  under  the  jurisdiction  of  the  chief 
commissioner  of  that  province.  The  dibtbiot  lies  along  the 
north-eastern  shores  of  the  Bay  of  Bengal,  between  20* 
and  21}*  N.  ht,  and  92*  12'  and  94*  E.  long.  It  forms  the 
northernmost  district  oi  British  Burmah,  and  the  largest 
of  the  three  districts  of  the  ArAkin  division.  It  is  bounded 
on  the  N.  by  the  Chittagong  district  of  Bengal;  on  the  E. 
by  the  Sumadonng  rangee,  which  separate  it  from  Inde- 
pendent Bnrmah;  on  the  S.  by  the  Ar^An  districts  of 
lUmri  and  Sandoway ;  and  on  the  W.  by  the  Bay  of  Bengal 
In  1871  the  frontier  or  hiU  tracts  of  the  district  were  placed 
under  a  spedal  administration,  with  a  view  to  the  better 
government  of  the  wild  tribes  which  inhabit  them.  The 
present  area  is  returned  at  4858  square  miles,  of  which 
521  square  miles  are  cultivated,  913  cultivable  but  not 
actually  under  tillage,  and  3424  square  miles  uncultivable 
and  waste.  The  population  of  the  district  in  1872 
amounted  to  263,152,  of  whom  192,885  were  Buddhists 
or  Jains,  47,349  Mahometans,  8687  Hindus,  13,928  abori- 
gines, and  303  Christians.  The  central  part  of  the  district 
consLsts  of  three  fertile  valleys,  watered  by  the  Myu, 
Koladyne,  and  Lemjru.  These  rivers  approlu^  each  otiier 
at  their  mouths,  and  form  a  vast  network  of  tidal  chan- 
nels, creeks,  and  ishmds.  Their  alluvial  valleys  yield 
inejdiaustible  supplies  of  rice,  which  the  abundant  water 
carriage  brings  down  to  the  port  of  Akyab  at  a  very  cheap 
rate.  The  four  chid  towns  are  lEUitiungchA  in  the  extreme 
north-east  of  the  district;  Koladyne  in  the  centre;  ArdkAu, 
further  down  the  rivers;  and  Akyab  on  the  coast,  where 
their  mouths  converga  This  district  passed  into  the  hands 
of  the  British,  together  with  the  rest  of  Ar&k&n  division, 
at  the  dose  of  Uie  first  Burmese  war  of  1825. 
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Akyab,  Town  and  Pokt,  atnated  at  the  point  ci  con- 
yeigenoe  of  the  three  large  riven  Myn,  Kloladyne,  and 
Lemyn,  20*  0'  K.  lat,  and  92*  56'  £.  long.,  ia  the  chief 
town  of  the  district  of  the  aame  name,  and  the  moat  flourish- 
ing city  of  the-Artkin  division.  The  town  is  regularly 
bmlt,  with  broad  streets  running  at  right  angles  to  each 
other.  ^  The  port  is  commodious,  is  tibe  seat  of  a  large  e3q;>ort 
trade  in  rice,  and  possesses  steam  communication  direct 
with  Calcutta  once  a  fortnight^  except  during  the  south-west 
monsoon.  The  population  in  1871-72  numbered  15,281. 
Al^b  monopolises  almost  the  whole  sea-borne  trade  of  the 
province  of  Arikin,  amounting  in  1871-72  to  J£l,d45,417; 
to  which  the  export  of  rice  contributed  £105,894.  During 
1871-72,  256  yeasek,  of  a  total  burden  of  129,061  tons, 
entered  the  port;  and  262  vessels,  of  a  burden  of  130,203 
tons,  cleared. 

ALABAMA,  one  of  the  Southom  Stotes  of  the  North 
American  Union,  lies  between  30*  13'  and  35*  H.  lat,  and 
between  85*  and  88*  35'  W.  long.  It  is  bounded  by 
Florida  and  the  Gulf  of  Mexico  on  the  8L,  Mississip]  ' 
on  the  W.,  Tennessee  on  the  K.,  and  Georgia  on  the  ~ 
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Its  length  is  330  miles,  avenge  breadth  154,  and  area 
50,722  square  miles.  The  AUeghany  range  stretches 
into  the  northern  portion  of  th^  state,  but  ihe  elevation 
is  nowhere  great ;  the  centre  is  also  hilly  and  broken ;  on 
the  south,  however,  for  nearly  60  miles  inland,  the  oountiy 
is  veiy  fiat»  and  raised  but  little  above  the  sea-levdL 
The  Alahaina  Vk  the  chief  river  of  the  state.  It  is 
formed  by  the  junction  of  the  Coosa  and  the  Talapoosa, 
which  unite  about  10  miles  above  the  city  of  Mont- 
gomeiy.  Forty-five  miles  above  Mobile  the  Alabama  is 
joined  by  the  Tombigbee,  and  from  that  point  is  known 
as  the  Mobile  River.  It  is  navigable  from.  Mobile  to 
Wetompka,  on  the  Coosa,  some  460  miles.  The  Tombig- 
bee is  navigable  to  Columbus,  and  the  Black  Warrior,  one 
of  its  chi^  tributaries,  to  Tuscaloosa.  The  Tennessee 
flows  through  the  northern  portion  of  the  state,  and  the 
Chattahoo<£ee  forms  part  of  its  eastern  boundary.  The 
climate  of  Alabama  is  semi-tropical  The  temperature 
ranges  from  82*  to  18*  Fahr.  in  wuter^  and  in  aummer 


from  105*  to  60*;  the  mean  temperature  for  the  year  beisg 
a  little  over  60>*.  The  avenge  severity  of  tiie  winter 
months  is  considered  to  have  increased— a  result  dne^  it  ii 
said,  mainly  to  the  felling  of  the  forests,  which  gives  more 
unrestricted  scope  to  the  cold  north-weel  winds  from  tiie 
Bocky  Mountains.  The  uplands  are  healthy,  but  the  ia- 
habitants.  of  the  low-lying  lands  are  subject  to  attaeki  of 
intermittent,  bilious,  imd  congestive  fevers.  The  stratififld 
rocks' of  the  state  belong  to  the  sQurian,  caiboniferoai, 
cretaceous,  and  tertiary  systems.  The  silnrian  strata  thnv 
up  numerous  mineral  springs  along  the  line  of  the  antl> 
clinal  axes,  soma  of  which,  such  as  Blount  Springs  and 
the  St  Clair  Springs,  are  much  resorted  to  for  their  heshh- 
giving  propertied  There  are  also  several  noted  apriqgi 
arising  from  thsTtertiaiy  beds,  such  as  those  of  TUkhstts 
and  Bladon.  Alabama  possesses  eztensiTB  oosl  depoeita 
Mr  Tait»  the  stslw  commissioner  for  the  industrial  lesonroes 
(rf  Alabama,  considen  that  the  area  of  the  coal-lands  in 
the  state  amonnta  to  5500  square  miles,  of  which  6000 
belong  to  the  Warrior,  and  the  remaining  500  to  the 
Oahawba  and  Coosa  fields.  Assuming  that  only  one-half  d 
this  srea  can  be  worked  to  advantage,  Mr  Tait  further  esti- 
mates the  aggregate  possible  yield  at  52,250,000,000  torn. 
At  present,  however,  the  annual  output  probacy  does  not 
exceed  12,000  tonsL  In  regard  to  iron,tike  natiuai  wealth 
of  Alabama  is  also  veiy  great  Mr  Tut  asserts  that  s 
ridge  of  iron^  of  an  average  thickness  cf  15  feet»  itiiib 
parallel  to  one  of  the  principal  railway  lines  for  a  distance 
of  100  miles ;  and  in  other  partrof  tiie  country  there  sis 
large  deposits  of  ore,  both  red  hematite  and  blackbaod. 
The  ores  of  Alabama  are  said  to  yield  fnmi  10  to  20  per 
cent  more  iron  than  those  of  Britsin.  Granite^  marUe^ 
flagstones,  roofing-slate,  lime^  and  porcelain  day,  sie 
among  the  other  mineral  products.  A  little  gold  lias 
also  been  found  in  the  state. 

The  soil  of  Alabama  varies  greatiy  in  chaiytnr,  but  is 
for  the  most  part  productive  to  a  greater  or  lesser  esteat, 
except  in  the  south,  where  there  are  considerable  tnds  of 
sandy,  barren,  and  almost  worthless  soil  The  forests  are 
mainly  in  the  central  and  northern  parts  of  the  state^  sad 
embrace  oaks,  poplan,  cedars,  chestnuts,  pines,  hickoiiss, 
mulberries,  elms,  and  cypresses.  The  following  tsUe 
exhibits  the  chief  agricultural  statistics  of  Alajioma  foi 
1870,  as  compared  with  1860,  the  year  before  the  war}— 


1870. 

1860. 

Ludin 

Improred,    .    . 
Unimproved,     • 

•     acres 

6,0«S,204 

6.886.784 

Fanns. 

•       if 

9,898.974 

18.718,881 

rHonee,  .    .    . 

80,770 

127.068 

livestock 

MnlaaandAseee, 

... 

7«.«76 

111,687 

on 

OatUe^    .    .    . 

... 

487,168 

778.896 

Funis. 

Shemt.     .     .    . 

241,984 
719.767 

S70.1£6 
1,748.881 

ISwine^     .    .    . 

, 

/IndumCora,    . 

bushels 

16.977,948 

(8,286,288 

Wheats   .    .    . 

•f 

1,068.068 

l.«18,444 

Rye,  ...    . 

»f 

18,977 

72.457 

OatiH.     .     .     . 

t» 

770.866 

682.179 

Potatoes,      .    . 

»» 

8.088,878 

8,981,663 

Chief      /  Pesee  and  Beans, 

t» 

186.674 

1.482,086 

Products. 

Bnttar,    . 

ft 

8.818.768 

6,028.478 

Cotton,   .    . 

bales 

489,488 

989,965 

Wool,     .    .    . 

& 

.881,868 

778,117 

828,948 

49S.465 

Tobacoou      •    •  > 

g^Us 

168.748 

288.914 

Uol>«es,     .    • 

488,881* 

140,768 

AJabama  possesses  comparatively  few  manufactures.  It 
is  estimated  that  in  1870  the  capital  invested  amounted 
to  £1,140,806,  and  the  total  products  in  the  same  yesi 
were  valued  at  £2,608,124.  There  were  in  1870  tfiirtoen 
establishments  for  the  manufacture  of  cotton  good%  whose 
products  amounted  in  all  to  2,843,000  £,  indudiof 
4^518,403  yards  of  sheetings  and  shirtings,  and  1,039,321 
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jardB  of  ginghams  and  checks.     In  the  same  year  61 3  floor 
mills  operated  on  3,298,848  bnshels  of  grain.     There  were 
284  lumber  mills,  producing  1,115,000  laths,  97,192  feet 
of  lumber,  and  1,422,000  shingles.     In  the  iron  manufao- 
tores  there  has  been  a  marked  advance,  which  is  the  more 
noticesble  because  several  other  industries  have  experienced 
a  serioua  dedinei     Thus,  in  1850  the  quantity  of  ore  used 
for  making  pig-iron  was  only  1138  tons,  in  1860  it  had 
risen  to  3720  tons,  and  in  1870  to  11,350;  the  value  of 
the  products  being    respectively  £4500,  £12,918,  and 
£42,051.     Alabama  has  also  manufactories  of  rolled  and 
cast  iron;  but  the  rise  in  the  value  of  their  products  is  not  so 
marked.     There  are,  besidee,  tanneries,  carriage  and  waggon 
works,  and  machinery  factories,  in  addition  to  industries 
of  a  local  nature.    Mobile  is  the  chief  mercantile  city  of 
the  state.     In  the  years  ending  June  30,  1871  and  1872, 
688  and  369  vessels ^gross  burden,  558,525  and  272,853 
tons)  entered,,  and  711  and  369  (551,310  and  277,356  tons^ 
dearad  the  port  of  Mobile.     Cotton  was  the  principal 
article  of    eizport — ^the  amount  in  1871    being  287,074 
bales,   and   in   1872,  137,977;    of  which   240,660  and 
123,522  bales  went  to  Qreat  Britain.     Mobile  is  con- 
nected with  the  general  network  of  railways  of  the  United 
StateSb     A  line  runs  from  the  city  through  Montgomery 
and  on  to  Atlanta  in  Georgia;  another  runs  from  Mobile 
to  Meridian  in  Mississippi;  a  line  crosses  the  state  from 
Meridian  through  Gahawba  to  Montgomery;  a  loop-line 
runs  from  Montgomery  to  Troy,  and  proceeding  round  by 
Columbus  in  Georgia,  rejoins  the  main  line  at  Opelika;  from 
Selma  a  line  proceeds  north-easterly,  following  the  valley 
of  the  Cooea,  and  passing  through  Georgia  and  Tennessee; 
and  another  traverses  ^e  valley  of  the  Tennessee,  from 
which  a  branch  strikes  off  to  the  north  to  join  the  Ten- 
nessee group  of  railways  at  Nashville.     A  line  also  con- 
neeto  Mobile  with  New  Orleaiia.    The  part  of  the  line 
from  Mobile  to  Montgomery  between  Mobile  and  Tensas 
was  completed  imder  considerable  engineering  difficulties. 
It  crosses  the  Mobile  river  by  a  swing  drawbridge  1000 
feet  in  length,  with   a  draw   of    260  feet;   while  the 
Tensas  river  bridge  is  built  on  cylindrical  piers,  each 
spaa  measuring  152  feet,  and  its  total  length  2084  feet 
Then  are  at  present  1602  miles  of  railway  and  2135  of 
telegraph  lines  in  qperatioa  in  Alabama. 

AU>ifttnft  xetums  8  members  to  GongressL  The  state 
government  is  vested  in  a  governor,  Sen^e,  and  House  of 
Representatives.  The  S^te  consists  of  33  members 
elected  for  four  years,  one  half  retiring  every  two  years. 
The  House  of  Representatives  consists  of  not  more  than 
100  members,  elected  for  two  years,  and  apportioned 
among  the  counties  according  to  population,  each  county, 
however,  being  entitled  to  at  least  one  representative. 
The  members  of  both  houses  receive  16a  8d  each  per  diem, 
and  the  governor  £520, 16a  8d.  per  annum.  The  taxation 
in  1870  amounted  to  $2,982,932,  and  the  public  debt  to 
$13,277,154.  In  1860  the  taxation  was  only  |851,171. 
The  state  is  divided  into  65  counties,  and  Montgomery  is 
the  capital  ^The  other  principal  towns  are  Mobile,  Tus- 
caloosa (the  'former  capital),  Florence,  Huntsville^  Sekna, 
and  Wetumpka. 

Alabama  was  first  penetrated  by  the  Spaniards  in  quest 
o!  gold  in  1541,  under  the  celebrated  leader  De  Soto.  The 
iiativee  defended  themselves  stubbornly,  and  in  their 
defence  inflirted  and  sustained  very  severe  lossea  The 
present  site  of  Mobile  was  first  occupied  by  the  French  in 
1711.  In  1763  the  French  possessions  eest  of  the  Missis- 
Bippi,  including  Alabama,  were  ceded  to  England.  Alabama 
^^as  originally  included  in  Georgia,  but  in  1802  became 
part  of  the  tfirritory  of  Misddsippi  In  1813  the  Creek 
Indians  made  a  desperate  effort  to  check  the  encroach- 
t&ents  of  the  Anglo-Saxons^  but  were  eventnaUy  crushed  in 


the  battle  of  Horse  Shoe  Bend  by  General  Jackson,  who 
compelled  them  to  surrender  three-fourths  of  their  terri- 
tory. In  1819  Alabama  was  admitted  into  the  Union  as 
an  independent  member  of  the  confederation.  It  seceded 
in  the  year  1861,  but  since  the  close  of  the  war  has  .been 
again  admitted  into  the  Union. 

The  census  of  1870  showed  the  following  rssults  >— Total 
population  of  Alabama,  996,992;  coloured,  475,510;  with 
98  Indians.  Of  these,  987,030  were  native  bom,  and 
9962  foreign.  In  1860  the  popuktion  was  964,201,  of 
whom  526,271.  were  whites  and  437,770  (435,080  slaves) 
were  coloiued;  in  1820  (the  year  after  Alabama  had  been 
admitted  into  tiie  Union)  the  numbers  were— total,  127,901; 
whites,  85,451 ;  coloured,  42,450  (41,879  slaves).  Of  the 
total  population  in  1870,  488,738  were  males  (255,023 
whites,  233,677  coloured,  38  Indians)  and  508,254  females 
(respectively,  266,361,  241,833,  60).  In  regard  to  educa- 
tion, there  were  in  the  state  between  5  and  18  yean 
of  age,  173,273  males  (91,989  whites,  81,274  odoured, 
and  10  Indians)  and  169,703  females  (89,798,  79,882, 
and  23);  of  whom  77,139  have  attended  school  (via., 
31,098  white  and  7502  coloured  males,  and  30,226 
white  and  8313  coloured  females).  The  returns  give  2969 
schools,  with  2372  male  and  992  female  teachers.  Of 
persons  10  years  and  upwards,  there  were  349,771  returned 
as  unable  to  read,  and  383,012  as  unable  to  write. 

ALABASTEB  (said  to  be  derived  from  the  Arabic  al 
hatHraion,  the  whitish  stone),  a  name  properly  restricted  to 
the  fine  massive  variety  of  gypsum,  or  sulphate  of  lime,  which 
is  used  in  the  manufacture  of  ornamental  vases,  statuettes, 
dock-frames,  dec.  When  pure,  it  is  of  a  brilliant  pearly- 
white  Justre,  so  very  soft  as  to  be  easily  scratched  by  the 
nail,  and  Ib  soluble  to  a  slight  extent  iu  water.  It  occurs  in 
large  and  very  pure  masses  at  several  hxadities  in  Tuscany, 
and  Ib  turned  or  duselled  into  its  varioua  ornamental  forma 
in  Florence,  which  is  the  centre  of  the  alabaster  trade.  At 
a  time  when  the  taste  for  alabaster  work  was  more  general 
than  now,  it  was  quarried  at  Lagny,  near  Paria  In  Eng- 
land considerable  deposits  sie  found  in  various  localities, 
but  chiefly  in  Derbyshire  and  Staffordshire,  where  it  is 
worked  to  form  the  plaster  of  Paris  moulds  used  by  potters ; 
hence  it  is  termed  "potters'  stone. "  Fine  blocks  found 
in  quarrying  the  potters'  stone  are  reserved  for  the 
alabaster  turners.  A  yellow  variety  of  alabaster,  found  at 
Sienna,  is  termed  **  alabastra  agatata"  When  it  presents  a 
flbrons  structure,  it  is  known  as''  satin  spar,"  which  when 
cut  has  the  opalescent  appearance  of  "  cat* s  eyes."  Ori- 
ental alabaster  is  the  name  applied  to  the  stalagmitie 
variety  of  carbonate  of  lime  formed  on  the  floors  cf  lime- 
stone caves  by  the  percolation  of  water,  an  entirely  dif- 
ferent material  from  the  above.  It  is  usually  douded  or 
banded  in  an  agate-like  manner,  and  hence  is  sometimes 
known  as  onyx  marble.  The  alabaster  yielded  by  celebrated 
quarries,  known  to  the  andents  and  now  again  worked,  in 
Uie  province  of  Oran,  Algeria,  is  of  this  kmd.  It  is  this 
oriental  alabaster  that  is  referred  to  in  the  Bible^  the 
iXoLPaarpinfi  of  the  Qreeka  The  stone  was  hdd  in  very 
high  estimation  among  the  dvilised  nations  of  antiquity, 
bong  then  chiefly  procured  from  quarries  in  the  neighboiw- 
hood  of  Thebes,  wMch  to  tins  day  remain  unexhausted.  At 
the  present  time  it  is  procured  from  Oran  (Algerian  onyz)^ 
the  Pyrenees,  Chili,  OaUf  omia,  Ac.  In  the  Soanean  Museum 
there  is  an  Egyptian  sarcophagus  in  oriental  alabaster, 
covered  with  hieroglyphics,  which'  was  purchased  by  Sir 
John  Soane  for  2000  guineas. 

ALABASTER,  Williaic,  D.D.,  poet  and  sdidar.  If 
to  have  been  ooihmemorated  with  golden  words  by  Ed- 
mund Spenser  in-  Ms  Colin  ClouU  eonu  ffome  Againe^  IL 
400-415,  and  by  Herrick  in  his  Hetpendet;  and  to  have 
been  reckoned  "  f oeman  worthy  of  his  sted  "  by  Bishop 
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Bodell ;  and  to  hare  hid  Mb  portrait  painted  by  CSomeliim 
Jansen,  and  engraved  by  Fftyne ;  and  to  haTe  been  pro- 
nounced by  Fuller  **  a  most  rare  poet  aa  any  onr  age  or 
nation  hath  produced;"  and  to  have  drawn  from  Sunnel 
Johnson  unequivocal  eulogiuniy  may  be  regarded  as  entit- 
ling to  a  claim  on  our  interest  at  this  later  day»  Dr  William 
Alabaster  unites'  in  himself  all  these  memorable  tiibutea. 
Alabaster  was  his  own  spelling,  aa  it  waa  Bedell's  and 
Fuller's ;  but  it  is  found  contemporaneously  **  Arblastier.'' 
The  name  is  derived  from  areubaliiUi  (in  arms  of  the 
family,  a  cross-bow  bent  in  pale),  and  the  same  probably 
as  Arblostier.  He  was  bom  at  Hadleigh,  Suffolk,  about 
1567,  was  educated  at  Westminster  School,  and  went 
thence  to  Trinity  College,  Cambridge.  He  was  also  in- 
corporated at  Oxford  in  1592.  He  became  fellow  of 
Trinity.  Having  been  appointed  chaplain  to  Robert,  Earl 
of  Essex,  he  attended  him  in  that  esqpedition,  designed  to 
aid  Henry  lY.  against  the  League  in  1591,  celebrated  by 
Dr  Donne  in  <'The  Stonn''  and  <<The  Calm."  While  in 
France  (in  his  twenty-fourth  year),  he  was  converted  to 
Roman  Catholicism,  and  acquaint  English  sonnet,  "  Of  his 
Conversion,"  survives,  wherein  he  defies  the  *'  Irowne  and 
jcome  and  purblind  pittie"  of  the  world,  as  having  a 
vision  of  perdition  if  he  yielded  thereta  He  did  not  long 
remain  a  Roman  Catholic  In  the  preface  to  his  work 
entitled  £cce  Spontua  Venit  (1633^,  he  relates  that  certain 
doctrines  of  lus  having  become  obnoxious  to  the  court  of 
Rome,  he  was  enticed  to  that  city  and  imprisoned  there 
by  authority  of  the  Inquisition ;  and  that  on  his  liberation 
he  was  confined  within  the  city  waUs,  but  escaped  at  the 
peril  of  his  life,  and  returned  to  England.  On  his  return 
he  became  prebendary  of  St  Paul's  and  rector  of  Hatfield. 
Dr  Alabaster  was  famous  as  a  Hebraist;  but  his  studies  of 
Hebrew  took  a  twist  in  the  direction  of  the  cabaUstic 
learning,  by  which  he  luxuriated  in  discussions  on  the 
mystical  meanings  imagined  to  be  hidden  in  the  words  of 
the  Old  Testament.  The  investigation  and  application  of 
this  supposed  mystical  meaning  of  Scripture  was  the  main 
object  of  his  Appflraitu  in  RevelaHonaa  Jeau  ChruH 
(Antwerp,  1607);  and,  indeed,  it  runs  through  all  lus 
critical  writings,  as  in  his  singular  Spiraculum  Tubarum, 
iive  Font  SpiritucUium  Expoiiiionem  ex  equivoeii  Fenta- 
gloUi  Signifieaiti(mi!hu$  (n.d.,  folio),  his  Lexicon  Feniaglott&n 

il637,  folio),  and  the  Oommmtariue  de  Beatia  Apoca- 
yptica  (1621).  It  was  of  these  books  Herrick  wrote  as 
making  Alabaster  "the  one,  one  onely  glory  of  a  million." 
A  MS.  of  Alabaster's  Eliaasia  is  among  Emanuel  College 
MSS. ;  a  better  one,  with  additional  poems,  entitled 
<'Inuenta  Bellica"  —  recalling  Herbert's  ''Triumphus 
Mortis,"  so  headed — and  '^Inuenta  Adespota,"  is  in  the 
Chetham  Library,  Manchester.  The  poem  is  unfinished,  but 
has  lines  in  it  which  account  for  Spenser's  lofty  praise  and 
hopes.  It  has  never  been  printed.  His  best  known  verse 
ii  a  Latin  tragedy  called  Foxana,  This  is  praised  by 
Fuller,  stirred  Anthony  k  Wood  into  enthusiasm,  and  is 
regarded  by  Dr  Johnson  as  the  only  Latin  verse  in  Eng- 
land worthy  to  be  named  previous  to  Milton.  It  was 
prepared  for  his  college  (Trinity),  and  never  meant  for 
publication.  Having  been  surreptitiously  published  in 
1632,  the  author  thmupon  reprinted  it,  with  this  on  the 
title-page,  ''A  plagiariis  unguibus  vindicata,  aucta  et 
agnita."  It  ia  a  curious  composition.  The  subject  is  an 
oriental  tale  which  had  previously  been  dramatised  in  the 
DtUida  of  Qroto,  an  Italian.  The  scenes  consist  of  con- 
versations between  real  "and  allegorical  personages.  The 
first  act  is  entirely  carried  on  between  the  ghost  of  one  of 
the  characters  and  personifications  of  Death  and  Suspicion. 
HaUam  charges  Alabaster  with  plagiarism  from  Dalida, 
but  he  cannot  have  really  read  the  two.  Alabaster  died 
about  164a  (▲.  B.  o.) 


ALACRANES,  a  group  of  coral  raef s  and  islanda  in  tb 
Gulf  of  Mexico,  80  miles  off  the  n<^rth  coast  of  Tncatan, 
and  extending  14  miles  from  north  to  south,  and  11  from 
east  to  west  On  the  12th  February  1847  the  mail  steanur 
Tweed  was  wrecked  on  the  ALacranes;  and  in  Jannary  1849 
a  similar  disaster  befell  the  Forth,  belonging  to  the  ssme 
company.  On  the  south  side,  in  22**  23'  36"  K.  lat,  and 
89*  42'  W.  bug.,  there  is  a  secnre  harbour,  well  aheltered 
by  dry  reefs. 

AL AQO AS,  a  maritime  province  of  Brazil,  formerly  a 
district  of  Femambuoo,  is  situated  between  9**  and  10"  30^ 
S.  lal,  and  extends  inland  150  miles.  It  is  bounded  oo 
the  N.  and  W.  by  Femambuoo,  and  is  separated  by  the 
river  San  Francisco  from  the  province  of  Sergipe  on  the 
S.  It  embraces  an  area  of  12,000  square  imles.  The 
country,  particularly  in  the  north-west,  is  very  moon- 
tainons,  but  at  the  same  time  richly  wooded.  On  the 
eastern  side  of  the  mountains,  hilly  tracts,  well  suited  for 
the  cultivation  of  cotton,  descend  towards  the  coast,  and 
nearer  the  sea  there  is  a  rich  sUuvial  soil  interspersed  with 
swamps  Qagoas),  whence  the  province  takes  its  namei  The 
chief  articles  of  produce  and  export  are  sugar-cane,  rice, 
oottop,  hides,  and  rosewood.  Tropical  fruits  of  all  kinds 
are  produced  in  abundance,  and  the  forests,  besides  ad- 
mirable timber,  yield  various  dyes  and  drugs.  The  people 
are  chiefly  engaged  in  agriculture,  and  there  are  no  manu- 
factures of  importance.  The  population  of  the  province  is 
300,000.  The  town  of  Alaooas,  formerly  the  capital  of  the 
province,  is  situated  on  Lake  Manguaba.  It  has  dedbed 
considerably  since  the  transfer  of  the  local  government 
to  Maceia    J^opulation,  including  district,  12,000. 

ALAIN  DE  LILLE  (Alaitus  ab  Insuus),  theolcgisB 
and  ecclesiastic,  bom  at  Lille  or  Rynel  ab6at  the  year 
1114.  The  facts  of  his  life  aro  involved  in  nncertainty, 
owing  to  his  having  been  frequentiy  confounded  by  bio- 
graphers with  others,  nearly  contemporary,  who  bore  the 
same  name.  Some  have  identified  him  with  Alaaui^ 
bishop  of  Auxerres ;  others  confound  him  with  an  elder 
Alanus,  also  bom  at  Lille.  These,  however,  wero  probaUj 
three  distinct  persons.  Of  the  theological  writer  known 
as  the  doctor  univertalia,  all  that  can  be  said  with  certainty 
is  that  he  was  a  Cistercian  monk.  It  is  probaUe  that 
he  passed  a  great  part  of  his  life  in  England,  thon^  he 
ended  his  days  in  the  abbey  of  CSteaux.  His  worb  an 
very  numerous,  the  most  important  of  them  being  entitled 
AfOirClaudUmus,  nwe  de  Officio  Viri  Boni  et  Ftrfeeti  Tlie 
title  denotes  that  the  work  takes  for  its  model  Oandian^a 
satiro  against  Rufinus,  the  minister  (tf  Theodoaius.  It  is 
written  in  verse,  and  partakes  somewhat  (tf  the  chaiacter 
of  an  en^dopesdia.  Alain's'  De  Arte  CaiholiccB  Fidti  k 
remarkable  for  its  endeavour  to  base  dogmatic  theology  os 
the  exact  reasoning  of  mathematical  demonstration,  and 
for  its  admission  t^t  heresy  was  to  be  overcome  by  aig% 
ment  and  not  by  mere  authority.  His  exposition  of  the 
prophecies  of  Merlin,  in  seven  books,  is  of  some  impbrtanoe 
in  its  bearing  upon  English  history.  A  life  of  St  Bernard 
and  a  treatise  against  heretics,  usually  included  among  the 
works  of  this  author,  are,  from  internal  evidence,  to  he 
attributed  with  more  probability  to  the  bishop  of  Auzsnea 
Alain  died  about  1202-3. 

ALAIS,  a  fieurishing  town  of  France,  in  the  depaitmeot 
of  the  Gard,  on  the  right  bank  of  the  Gardon,  at  the  foot 
of  the  Cevennes,  25  m^es  north-north-west  of  Ntmes,  wjth 
which  it  js  united  by  rail  In  the  17th  century  it  waa  a 
stronghold  of  the  French  Protestants,  and  was  beAieged 
and  taken  by/  Louis  XIIL  i|i  1629.  It  has  a. citadel, 
erected  by  Louis  ^IV.,  %  fine  Gothic  church,  and  a  mining 
school  The  town  itself  has  considerable  manufactniee  of 
ribands,  silk,  earthenware,  glass,  and  vitriol ;  but  its  pros' 
perity  is  chiefly  derived  from  the  a^J^^^^  mineral  field, 
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Which  was  opened  up  in  1819,  and  yielda  great  qnantitieB 
of  coal  and  iron,  aa  well  as  xine,  lead,  and  manganese. 
The  nmnerons  mines,  blast  fnmaces,  and  iron  foundries, 
afford  employment  to  manj  workmen.  There  are  oold 
mineral  springs  in  the  vicinity,  which  attract  large  num- 
bers of  visitors  during  the  summer  months.  Population 
in  1872,  19,230. 

ALAJQEUL  a  city  in  the  sUte  of  Oosta  Bica,  Central 
America,  23  miles  W.N.W.  from  Oartago,  and  midway 
between  it  and  the  west  coast.  It  is  a  place  of  consider- 
able trade,  and  is  connected  by  a  mule  road  with  the  port 
of  Pontas  Arenas,  the  only  good  harbour  possessed  by  Costa 
Bica  on  the  Pacific  Ocean.  Some  parts  of  the  town  are 
well  built  and  beautifully  situated;  and  the  detached  houses 
in  the  euTirons  are  embowered  by  trees  and  flowering 
ahmbd.  The  sugar-cane  is  cultirated  in  the  neighbourhood. 
Population,  12,575. 

ALAMANNI,  or  AuBUAsmti,  Ltnoi,  an  Italian  states- 
man and  poet^  was  bom  at  Florence  in  1495.  Hie  father 
was  a  devoted  adherent  of  the  Medici  party,  but  Luigi, 
Bmarting  under  a  supposed  injustice,  joined  with  others  in 
an  unsuccessful  conspiracy  aeainst  Oiulio  de'  Medici,  after- 
wards Pope  Clement  YIL  He  was  obliged  in  oonsequence 
to  take  refuge  in  Venice,  and,  on  the  accession  of  Clement, 
to  flee  to  Francei  When  Florence  shook  off  the  papal 
yoke,  Alamanni  returned,  and  took  a  prominent  part  in  the 
management  of  the  affairs  of  the  republic.  On  the  restora- 
tion of  the  Medici  (1530),  he  had  again  to  take  refuge  in 
France,  wher^  he  composed  the  greater  part  of  his  works. 
He  was  a  favourite  with  Francis  L,  who  sent  him  as  ambas- 
sador to  Charles  Y.  after  the  peace  of  Crespi  in  1544.  As 
an  instance  of  his  tact  in  thu  capacity,  it  is  related  that, 
when  Charles  interrupted  a  complimentary  address  by 
quoting  from  a  satirical  poem  of  Alamanni's  the  words — 

'*  TaquiU  griiagna, 
Che  per  pin  derorw,  dnoi  rottri  porta,** 
fTwo  crooked  bills  the  ntTenoos  aa^^e  bear% 
The  better  to  darour,) 

the  latter  at  once  replied  that  he  spoke  then  aa  a  poet, 
who  was  permitted  to  use  fictions,  but  that  he  spoke  now 
as  an  ambassador,  who  was  oblii^ed  to  tell  the  trutL  The 
res'iy  reply  pleased  Charles,  who  added  some  compli- 
mentary words.  After  the  death  of  Francis,  Alamanni 
enjoyed  the  confidence  of  his  successor  Henry  U,  and  in 
1 551  was  sent  by  him  as  his  ambassador  to  Genoa.  He  died 
at  Amboise  ii  1556.  He  wrote  a  large  number  of  poems, 
distinguished  by  the  purity  and  ezcdllenoe  of  thoir  stylei 
The  best  is  a  didactic  poem.  La  CoUiveuiane  (1583),  written 
in  iinitation  of  Virgil's  Gwrgies.  His  Oper$  Totcane  (1532) 
con^l^ts  of  satirical  pieces  written  in  blank  yerse.  An 
nnfioished  poem,  Arvarehidf,  in  imitation  of  the  Hiad,  was 
the  work  of  his  old  age,  and  has  little  merit  It  has  been 
■aid  by  some  that  iJamanni  was  the  first  to  use  blank 
verse  in  Italian  poetry,  but  the  distinction  belongs  rather 
to  his  contemporary  Trissino. 

ALAMOS,  Los,  a  town  of  Metico,  in  the  state  of 
Sinoloo,  situated  on  a  barren  plain  140  miles  N.N.W.  of 
Sinaloa.  The  houses  of  the  town  are  mostly  of  stone  or 
brick  coyered  with  stucco,  and  seyeral  of  the  streets  are 
well  payed;  proyisions  are  dear  and  water  scarce.  The 
surrounding  district  contains  many  rich  silyer  mines.  Of 
tho  population,  amounting  to  about  10,000,  a  large  propor- 
ti(  n  ve  employed  in  the  mines. 

ALAMOS  D£  BABRIENTOS,  Don  Balthazas,  a 
Spanish  philologist,  bom  at  Medina  del  Campo,  in  Castile, 
about  1550.  He  was  on  terms  of  intimate  friendship  with 
Antonio  Perei,  secretary  to  Philip  IL ;  and  when  the  latter 
fell  into  disgrace.  Alamos  was  cast  intC'  prison,  where  he 
remained  nearly  twelye  yeara,  During  this  peri-jd  ho  pro- 
pared  the  translation  of  Tacit.is,  with  a  commentary,  iKhich 


gaye  him  his  reputation  aa  a  classical  sohdlar.  On  the 
death  of  Philip  IL  Alamos  recoyered  his  Uboriy,  and 
afterwards  receiyed  yarious  important  court  appointmenta 
through  the  influence  of  the  Duke  de  Lerma  and  the  Count 
d'OUyares.     He  died  at  the  age  of  eighty-fiye. 

ALAN,  AxxEN,  or  Alltv,  William  (1532-94),  car- 
dinal, was  bom  at  Roasall  in  Lancashire.  He  studied 
at  Oriel  College,  Oxford,  and  was  appointed  principal  ol 
8t  Mary's  Hall  in  1556.  Two  yeara  later  he  was  made  a 
canon  of  York;  but  being  opposed  to  the  Beformation, 
was  forced  to  fiee  to  Louyain  on  the  accession  of  Elisabeth. 
He  returned  to  England  after  a  tiine^  and  for  some  years 
resided  chiefiy  at  Oxford ;  but  his  proselytising  zeal  being 
dikcoyered,  necessitated  a  second  flight  At  Douay  he 
receiyed  a  doctor'a  degree  from  the  recently-founded  uniyer- 
sity,  and  he  himself  established  a  college  there  for  EngUsh 
Catholics.  In  1587  he  was  made  cardinal  of  St  Martin 
de  Montibus,  and  in  1589  archbishop  of  Mechlin.  The 
great  aim  of  his  life  seems  to  haye  been  to  restore  the  papal 
supremacy  in  England.  For  this  purpose  he  founded  the 
coUeiea  at  Douay,  and  sent  oyer  the  Jesuit  priests  trained 
there'io  his  natiye  land.  He  was,  of  course,  a  bitter  enemy 
of  Elisabeth,  who  expelled  his  emissaries,  and  eyen  caused 
some  of  them  to  be  put  to  death.  One  of  his  pamphlets, 
prepared  for  circulation  among  the  English  people,  con- 
tained charges  against  the  queen  so  foul  and  acunilous  that 
they  can  scarcely  be  repeated.  It  was  only  natural  that  he 
should  be  one  of  the  chief  intriguers  in  the  Spanish  plot 
which  led  to  the  fitting  out  of  the  Armada,  especially  as  the 
pope  had  promised  him  the  archbishopric  of  Canterbury  in 
the  eyent  of  the  expedition  being  successful  His  letters 
to  Philip  were  full  of  encouragement,  and  the  failure  of  the 
enterprise  must  haye  been  a  seyere  blow  to  hiuL  When 
the  fact  became  known,  he  lost  fayour  at  the  papal  court, 
and  was  refused  permisston  to  return  to  his  diocese. 

ALAND  ISLANDS,  an  archipelago  at  the  entrance  to 
the  Gulf  of  Bothnia,  abou.'  25  miles  from  the  ooast  of 
Sweden,  and  15  from  that  of  Finland  The  group  consists 
of  nearly  300  islands,  of  which  about  80  are  inhabited,  the 
remainder  being  desolate  rocks.  These  islands  form  a 
continuation  of  a  dangerous  granite  reef  extending  along 
the  south  ooast  of  Finland.  They  formerly  belonged  to 
Sweden;  and  in  the  neighbourhood  the  first  yictory  of  the 
Russian  fleet  oyer  the  Swedes  was  gained  by  Peter  the 
Great  in  1714.  They  finally  passed  into  the  possession  of 
Russia  in  1809.  The  inhabitants,  amounting  to  about 
16,000,  are  mostly  of  Swedish  descent,  and  are  hardy  sea- 
men and  fishermen.  The  surface  of  the  islands  is  generally 
sandy,  the  soil  is  thin, .and  the  climate  is  keen;  yet  Scotch 
fir,  spruce,  and  birch  are  grown;  and  rye,  barley,  flax,  and 
yegetables  are  produced  in  sufficient  quantity  for  the  wants 
of  the  people^  Gieat  numbers  of  cattle  are  reared;  and 
cheese,  butter,  and  hides,  as  well  as  salted  meat  and  fish, 
are  exported.  The  largest  island,  which  giyes  its  name  to 
the  group,  is  18  miles  long  by  14  broad,  and  contains  about 
two-thirds  of  the  total  population.  There  are  seyeral  excel- 
lent harbours  (notably  that  of  Tttemses),  which  are  of  great 
importance  to  Russia  from  the  fact  that  they  are  frozen  up 
for  a  much  briefer  period  than  those  on  the  coast  of  Finland 
The  fortress  of  Biomarsund,  in  one  of  these  islands,  was 
attacked  and  destroyed  by  an  Anglo-French  force  in  1854. 

ALANL  a  number  of  nomadic  tribes  of  eastern  origin, 
who  spread  themselyes  oyer  Europe  during  the  decline  of 
the  Roman  empire.  The  name  was  probably  at  first  con- 
fined to  one  tribe  of  Tatar  race,  whose  original  seat  ^  as 
on  the  northern  shores  of  the  Caspian  Sea.  and  was  after- 
wards, aa  the  power  of  that  race  excended,  applied  to  other 
tribes.  It  is  supposed  that  their  firbt  encounter  with  the 
Romans  was  during  the  Mithridatic  war,  when  Pompey  led 
an  expedition  into  the  Caucasus.     Is«  lated  statements  in 
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ooDtemporaiy-writers  show  that  the  Akm  were  frequently 
in  oonflict  with  the  Boman  power.  In  March  276  a.i>.  thej 
reoeiTed  a  dedsive  check  in  an  attempt  to  make  their  way 
eastward  into  Persia,  being  defeated  by  tbe  emperor  Tacitaa, 
who  forced  them  to  recroea  the  Fhasia.  The  most  com- 
plete aooonnt  of  the  Alani  is  to  be  found  in  the  pages  of 
Ammianua  Maroellinus  (lib.  trxi.),  who  describes  their 
mannera  and  customs  at  considerable  length.  From  him, 
too,  we  learn  of  the  adTance  of  the  Huns,  who  signally 
defeated  the  Alani  in  a  battle  fought  on  the  banks  of  the 
Tanais  in  375.  The  race  thereupon  divided,  some  retiring  to 
the  east,  while  the  great  majority  joined  their  conquerors 
in  an  invasion  of  the  kingdom  of  the  Qotha,  Associated 
with  the  Vandals  and  Suevi,  they  left  the  settlements 
they  had  in  Pannonia  and  entered  Gaul  in  406,  whence 
three  yean  later  they  crossed  the  Fyreneea  into  Spain, 
and  founded  a  settlement  in  Lusitania  and  B»tica»  where 
they  remained  in  peace  for  some  yeara  In  418,  however, 
they  were  attacked  and  defeated  by  Wallia^  king  of  the 
Visigoths,  with  whom  they  had  quarrelled.  Their  king, 
Ataces,  waa  slain  in  the  battle,  and  they  became  subject  to 
Gunderio,  king  of  the  Vandala,  their  national  independence 
being  lost  Those  of  the  Alani  who  had  remained  in  Gaul 
when  the  others  invaded  Spain,  settled  near  Valence  and 
Orleans  Though  serving  under  Theodoric,  they  sympa- 
thised with  Attila  and  the  Huns,  and  by  deserting  at 
Chalons  (451),  all  but  changed  the  victory  of  the  Romans 
into  a  defeat.  Soon  afterwards  their  separate  national 
ezistenoe  in  QwA  was  merged  in  that  of  the  Visigoths. 
The  small  portion  of  the  Aluii  that  had  remained  in  their 
original  seat  in  the  Caucasus  are  frequently  noticed  in 
history  down  to  the  middle  ages.  In  572  they  were  allied 
with  the  Armenians  under  King  Saroes.  They  seem  to 
have  afterwards  regained  their  independence.  In  1221 
they  were  defeated  by  Gengis  Khan,  and  in  1237  they 
were  so  completely  subjugated  by  Batu-Khan  that  their 
veiy  name  disappears  in  subsequent  history. 

ALARCON,  Bjsksakdo  db,  a  Spanish  navigator  of  the 
16th  century,  known  only  in  connection  with  the  expedi- 
tion to  the  coast  of  California,  of  which  |he  was  leader. 
He  set  sail  on  the  9th  May  1540,  with  orders  from  the 
Spanish  court  to  await  at  a  certain  point  on  the  coast  the 
arrival  of  an  expedition  by  land  under  the  command  of 
Vasquez  de  Coronada  •  llie  junction  was  not  effotted, 
though  Alaroon  reached  the  appoiiy;ed  place  and  left  letters, 
whid^  were  afterwards  found  by.  Diaz,  another  explorer. 
Alarcon  was  the  first  to  determine  with  certainty  that  Cali- 
fornia was  a  peninsula  and  not  an  island,  as  had  been  sup- 
posed, ^e  made  a  careful  and  exact  survey  of  the  coast, 
sailed  a  considerable  distance  up  the  Rio  del  Tizon  (Colo- 
rado), and  was  thus  able,  on  his  return  to  Kew  Spain  in  • 
1541,to  construct  a  map  of  California,  which,  according  to  M. 
Duflot  de  Mofras,  scarcely  differs  from  one  of  the  present  day. 

ALARCON  T  MENDOZA,  Juan  Ruiz  di,  one  of  the 
most  distinguiahed  Spanish  dramatists,  bom  at  Tasco  in 
Mexico  about  the  dose  of  the  16th  century,  was  descended 
from  a  noble  family  belonging  to  Alarcon  in  Cuenga. 
Nothing  is  known  with  certainty  of  his  early  life,  but  it  is 
probable  that  he  was  educated  at  one  of  the  Spanish  univer- 
8itie&  In  1 622  he  had  taken  up  his  residence  at  Madrid,  and 
in  1628  he  was  appointed  to  the  office  of  relator  (reporter) 
of  the  royal  council  of  the  Indies,  which  afforded  him  a  com- 
petency. In  the  same  year  he  published  the  first  volume 
of  his  comedies,  dedicating  it  to  ^  the  rabble"  in  a  daringly 
contemptuous  address.  A  second  volume  of  comedies 
appeared  at  Barcelona  in  1634,  in  which  he  brought  charges 
•gainst'  several  poets  of  appropriating  his  productions. 
About  the  saice  time  he  was  successful  in  an  open  com- 
petition for  a  dramatic  Ubretto  to  be  played  at  the  f 6tes  in 
honoui^(»t  Philip  IV.    These  two  facts,  combined  with  his 


haughty  disdain  both  of  the  public  and  of  Ids  litaniy 
brothren,  made  Alaroon  very  unpopular;  and  he  was  sear- 
tilously  lampooned  by  most  of  the  poets  and  dramatiati  U 
the  day,  Calderon  honourably  <iigfciTigniaTiing  himiM^if  ijj  ]^ 
sflence.  A  further  iigustice  was  done  him  in  the  piracycf 
his  works  by  other  and  better  known  authors  than  liin»«^ 
To  such  an  extent  was  this  carried  that  Alaroon's  reputa- 
tion as  a  dramatist  was  almost  extinct  even  before  tiie 
dose  of  hi^  lif e^  and  it  is  only  quite  recently  that  it  hat 
been  revived.  The  date  of  his  death  is  given,  on  donbtfs) 
authority,  as  1639.  Alaroon  holds  a  foremost  place  M«nng 
Spanish  dramatists,  being  surpassed  only,  if  at  all,  by  Lope 
de  Vega  and  Calderon.  He  is  distinguiahed  by  the  c(b<> 
rectness  of  his  language,  the  harmony  of  his  verse^  and  the 
elevation  of  his  sentiment  His  La  Verdad  SotpeAtm 
^Suspicious  Truth)  supplied  Comeille  with  the  matensU 
for  his  Mmteur^  and  called  forth  th^  higihest  praise  fnaa 
the  great  French  dramatist  l^T^jedordeSeffwiafyfwfv 
of  Segovia)  and  Za«Paree{efOy<»i  (Walls  have  Ears)  are  acted 
at  the  present  day.  A  complete  edition  of  his  comedies 
was  published  by  Hartzenbusch  at  Madrid  (1648-52). 

ALARIC  UMc,  %,€.,  All  rich),  a  chief,  and  afterwaids 
king  of  the  Visigoths,  was  bom  of  the  noble  Ismxlj  d 
Balti  {haltha,  bold).     He  first  appeara  in  history  (394 
A.D.)  as  a  commander  in  the  army  of  subjugated  CMa 
whom  the  Emperor  Theodosius  employed  in  lus  war  with 
Eugeniua.     On  the  death  of  Theodosius  in  395  the  Goths 
asserted  their  independence,  and  under  the  leadenhip  of 
Alario  made  an  incursion  from  Thiftoe,  where  they  had 
been  located^  into  the  Morea.     Athens  yielded  to  them 
without  resistance,  and  Alaric  enriched  himself  with  the 
movable  treasures  of  the  city,  though  he  did  not^  aa  eoms 
have  asserted,  destroy  buildings  and  works  of  art  \  Rnfina^ 
the  crafty  minister  of  Arcadius,  did  nothing  to  check  the 
advance  of  the  barbarians,  and  it  has  even  been  said  that 
he  had  a  secret  understanding  with  Alaria     Oppoeitian 
came,  however,  from  the  Western  Empire.     Stihcho,  the 
famous  general,  landed  at  Corinth,  and  drove  the  GoUis  to 
Mount  Fholoe,  on  the  frontiers  of  Elis,  where  he  besi^ed 
their  camp.    With  proper  vigilance,  the  siege  codd  not 
have  been  raised;  but  the  Romans  were  careless, and  Alarie 
with  his  army  contrived  to  escape  to  Epinia.     StOiebo 
was  prevented  from  following  him.  by  an  order  from  the 
Emperor  Arcadius,  who  conferred  upon  Alaric  the  pre- 
fecture of  eastern  Slyricum.     About  the  same  time  the 
Gothic  diief  was  chosen  king  by  his  people.    It  was 
natural  that  Alaric's  desire  of  conquest  should  increase 
with  the  increase  of  his  power,  and  accordingly  about  the 
year  400  a.d.  he  set  out  to  invade  the  Empire  of  the 
West     His  march  was  exceedingly  slow,  and  it  was  not 
until  the  spring  of  403  that  he  appeared  before  Milsii, 
from  which  the  Emperor  Honorius  instantly  fled  to  the 
fortress  of  Asta  in  Liguria.     Being  besieged  there,  he  ms 
on  the  point  of  capitulating  when  he  was  relieved  hf 
Stilicho,  who,  in  the  battie  of  PoUentia,  fought  on  Bsstv- 
day,  gained  a  aomewhat  doubtful  victoiy  over  Alazic 
Some  time  after,  the  contest  was  renewed  at  Verona,  sod 
Alario  sustained  a  decisive  defeat    He  was  obliged  to 
accept  terma  of  peace,  and  to  retreat  for  the  time ;  bet 
his  attitude  was  always  threatening,  and  Honorius  fosa^ 
it  expedient  to  buy  hun  off  by  appointing  him  prefect  o( 
western  Hlyrieum,  with  a  large  revenue.     In  this  cepacity 
Stilicho  encouraged  Alario  to  lead  his  army  against  Ooa- 
stantinople,  probably  more  with  the  design  ci  keepiiig  his 
at  a  distance  from  Italy  than  with  any  hope  of  ftnaiiag 
the  divided  empire.   The  final  espedition  to  Constantinople 
waa  not  undeitaken ;   but  for  his  services  during  tloee 
years  in  Epirus,  Alario  claimed  an  extravagant  reward, 
and  Honorius,  on  the  advice  of  Stilicho^  proouBed  hin 
4000  pounds  of  goUL     Shortly  afterwards  tin  v«k 
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minded  onponr  pitMUnd  tho  assanination  of  his  miniBteri 
fcbe  oolyBomaa  who  had  prmd  himaelf^abla  to  c  pe  with 
the  Oothio  forces,  and  broke  all  the  treaties  which  Stilicho 
bad  made  with  Alaria  The  latter  at  once  marched  npon 
Borne  (408)  hy  the  Via  Flaminia^  and  kid  siege  to  the 
city.  On  earning  to  treat  with  him,  the  Bomans  f oond  his 
demands  so  extravagant  that  thej  threatened  a  despoate 
resistance,  to  which  Alaxio  made  the  weQ-known  reply, 
*'  The  doser  hay  ii  pressed,  the  easier  is  it  mown."  At 
last  the  barbarian  was  induced  to  retire  by  the  promise  of 
5000  ponnda  of  gold  and  80,000  ponnds  of  silTer,  besides 
other  treasora  The  respite^  howerer,  was  bat  for  a  time. 
Honoiiiis,  who  had  left  Borne  for  Bayenna,  refused  to 
ratify  by  treaty  certain  conditions,  moderate  la  themselyes, 
on  whidi  AJaric  firmly  insisted,  uid  the  capital  was  again 
at  the  mercy  of  the  enemy.  With  commendable  forbear- 
ance^ Alaiio  oontented  himself  at  first  with  taking  posses- 
sion of  Ostm^  from  which  he  smnmoned  the  city  to  sur- 
render, threatening  the  immediate  destmotion  of  the  food 
stores  in  case  of  refnsaL  The  terrified  people  at  once 
opened  their  gates,  and  agreed  that  the  conqueror  should 
appoint  another  emperor  in  place  of  Honorius.  Alaric's 
choice  fen  upon  Attains,  the  prefect  bf  the  dty,  who, 
though  wen  reoeiTed  at  first,  soon  prored  himself  thoroughly 
incompetent,  and  Honorius  had  to  be  restored.  While  the 
conferences  as  to  the  restoration  were  stin  being  carried 
on  at  Bavenna^  the  treachery  of  Honorius  occasioned  yet 
another  and  more  disastrous  siege  of  Bome  by  theGotiiB. 
Same,  a  barbarian  and  a  hereditary  enemy  of  the  house  of 
Belli  was  permitted  by  the  emperor  to  attack  the  camp  of 
the  Gfoths  and  return  in  triumph  to  Bayenna.  Alaric  was 
naturally  indignant,  laid  siege  to  Bome  for  the  third  time, 
and  gained  an  entrance  by  the  Salarian  gate  on  the  night 
of  the  24th  August  410.  For  six  days  the  dty  was 
giyen  over  to  the  honors  of  a  pillage,  which  the  humane 
orders  of  Alario  did  but  littie  to  mitigate.  On  the  29th 
August  Alario  withdrew  his  troops  from  Bome,  and  led 
them  into  southern  Italy,  which  he  rayaged  for  seyeral 
months.  Towards  the  dose  of  the  year,  while  engaged  in 
the  siege  of  Cosentia  (Ootenta),  he  was  seised  with  an 
Hheea  which  proyed  fatal  after  a  yery  diort  duration.  He 
was  buried  with  hjs  treasures  in  tiie  bed  of  the  liyer 
Bnaentmus,  which  was  diyerted  from  its  channd  for  that 
pnrpose,  and  aU  the  priBoners  who  were  engaged  in  the 
woric  were  put  to  death  in  order  that  the  phice  of  his 
fiepaltnre  m^^t  remain  unknown.  Hie  character  of  Ahiric 
has  been  somewhat  yarioudy  represented  by  historians. 
In  forming  an  estimate  of  it  many  haye  been  nuded  by 
the  use  of  the  term  barbarian,  which,  as  applied  to  him,  it 
Bhodd  be  remembered,  indicates  a  national  and  not  a 
penond  dirtuiction.  Many  proofs  may  be  found  of  Mb 
hmnanity  and  moderation  in  trying  circumstances,  while, 
on  the  oiher  hand,  the  dmrges  of  crudty  brought  against 
him  are  not  bome  out  by  eyidenca  Hu  marked  respect 
for  Christianity  is  explained  by  the  fact  that,  if  he  was  not 
hunadf  a  Christian,  he  had  come  early  under  Christian 
influence,  haying  had  frequent  intercourse  with  Arian 
teaohera. 

ALABIC  H,  eighth  king  of  the  Goths  in  Spein,  suc- 
ceeded his  father  Euric  or  Eyaric  about  484.  His  dominions 
not  ody  induded  the  greater  part  of  Spain  (Hiepania 
Tarraoonensis  and  Beetica),  but  ertended  into  Qaul  as  far 
aa  the  riyers  Bhone  and  Ixmu  In  religion  Alaric  was 
an  Arian,  but  that  he  was  tolerant  of  the  orSiodox  Catholics 
ia  shown  by  the  decrees  of  the  Coundl  of  Agde,  summoned 
by  him  in  606.  He  displayed  dmilsr  wisdom  and  liber- 
anty  hi  potitiMl  affairs  by  appointing  a  commisdon  to 
Prepare  sn  d)stiact  of  the  Boman  laws  and  impeiid 
deoees,  whidi  should  form  the  authoritatiye  code  for  his 
This  is  generally  known  as  the  Brwiarwm 


AMeiamrm.  It  contains  dx  books  of  the  code  of  Theo- 
dosfais,  and  is  therefore  sometimes  eaUed  the  Conm 
ThMdotii  .  The  fnU  text  has  been  giyen  by  Sayi^y. 
Alaric  was  of  a  peaceful  dispodtion,  and  endeayoured 
strictiy  to  maintain  the  treaty  which  his  father  had  can- 
duded  with  the  Frankai  Qoyis,  howeyer,  desiring  to 
obtain  the  Gothic  proyince  in  Gaul,  found  a  pretext  for 
war  in  the  Arianism  of  Alaria  The  interyention  at 
Theodoric,  king  of  the  Ostrogoths  and  &ther-in-law  at 
Alaric,  proyed  unayailing.  The  two  armies  met  in  507  at 
y<^]ade  (FomO^,  near  Pdtiers,  where  the  Go^hs  were 
defeated,  and  their  king,  who  took  to  fiight^  was  overtsken 
and  slain  by  Qoyis  himsdl 

ALASOO,  Jomr  (in  Polish,  ZasehC),  a  Polish  nobleman, 
bom  in  1499,  who  traydled  eztensiydy  in  his  youth,  and 
during  a  reddence  in  Zuridi  imbibed  the  doctrines  of  the 
Beformation  from  ZwingE  At  Basd  in  1025  he  had 
frequent  intercourse  with  Erasmus,  who  hdd  1»<™  in  great 
esteem,  and  bequeathed  his  library  to  him.  On  his  return 
to  his  ziatiye  country  he  was  ofilared  more  than  once 
ecdeeiastical  preferment,  which  the  change  in  his  religions 
opinions  preyented  him  from  accepting.  With  the  yiew  of 
securing  more  freedom,  he  quitted  Poland,  and  after  trayd- 
ling  for  a  time,  became  pastor  of  a  Protestant  congregation 
at  Embden,  in  East  Friedand,  in  1542.  Foreseeing  per 
secution  there,  he  went  to  London  in  1551,  on  the  inyita- 
tion  of  Oranmer,  and  became  superintendent  of  the  con- 
gregation of  foreign  Protestants,  most  of  whom  were  driyen 
into  exile  like  himself  in  consequence  of  the  Interim.  The 
reyenues  of  the  churdi  of  Augnstin  Friars  were  assigned 
to  support  him  and  four  assistant  ministers^  who  had  to  be 
approylad  by  the  king.  On  the  accesdon  of  Haryinl553, 
Alasco  and  all  his  congregation  were  banidied.  In  1556 
he  returned  to  Poland,  where  he  died  on  the  13th  January 
1560.  Alasco  wrote  a  number  of  theological  treatises^ 
diiefly  in  defence  of  the  doctrine  of  the  sacraments  as  hdd 
by  the  Swiss  Bef ormers,  and  he  was  one  of  the  eighteen 
diyines  who  prepared  the  Polish  yersion  of  the  BiUe^ 
which  was  publidied  in  1563. 

ATiA-SHEHB»  a  dty  of  Asiatic  Turkey,  in  the  padialic 
of  Anatolia,  83  miles  £.  of  Smyrna.  It  is  dirty  and  ill- 
built  ;  but,  standing  on  eleyated  ground,  and  commanding 
the  prospect  of  the  extendye  snd  fertile  plain  of  the 
Hermufl^  presents  at  a  distance  an  imposing  appearance. 
It  is  the  ssat  of  a  Greek  archbishop,  and  has  fiye  Christian 
churches  and  fifteen  mosques.  The  dty  occupies  the  site 
of  the  andent  PkUadelphiOy  one  of  the  "seyen  diurches 
in  Asia"  of  the  Apocdypse.  The  andent  dty,  founded 
two  centuries  B.a,  was  subject  to  fiiequent  eiuihquakes. 
In  more  modem  times  it  was  celebrated  for  its  prolonged 
resistance  to  the  Turks,  who  took  it  in  1390,  after  allMhe 
other  dties  of  Asia  Minor  had  surrendered.  Ala^Shehr 
has  an  actiye  trade,  and  the  population  is  about  18,000. 

At/arka^  or  kjtktatk^  {armeoAj  Bussian  Ambbioa, 
but  now  a  territory  of  tiie  United  States,  Is  a  yast  troc^  of 
country  forming  the  north-west  portion  of  North  America, 
bounded  on  the  K.  by  the  Arctic  Ocean,  on  the  E.  by 
British  America,  and  on  the  S.  and  W.  by  the  Padfir 
Ocean.  The  name  was  formerly  confined  to  a  long  narroa* 
peninsula  stretching  into  the  Pacific,  but  has  been  extended 
to  the  whole  territory.  Alaska  comprises  the  whole  d 
North  America  from  141""  W.  long,  to  Behring  Strut,  and 
also  numerous  islands  dong  the  coast^  notably  Prince  of 
Wdes  Islands,  King  Qeorge  IH  Archipelago,  the  Kodiak 
Islands,  and  the  Aleutian  Ldands,  whidi  stretch  seaward 
from  the  extremity  of  the  peninsula.  From  the  main 
portion  of  the  territoiy  a  narrow  strip,  with  a  breadth  of 
about  50  miles,  extends  south-east  dong  the  Pacific  coast, 
and  terminates  at  the  confines  of  British  Columbia,  in 
64*  40^  N.  lat    From  north  to  south  thu  exLrumc  longtiiuf 
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Alaaka  is  abont  1100  mfles,  and  the  greatest  breadth  from 
east  to  west  is  800  milee.  The  area  of  the  whole  teziitoiy 
is  estimated  at  614,700  sqoare  miles. 

The  nxunerons  islands,  creeks,  and  inlets  of  Alaska 
kagthen  oat  its  ooast-line  to  7860  miles,  an  extent 
mater  than  that  of  the  eastern  ooast-line  of  the  United 
States^  Beginning  at  the  sonth-east,  the  chief  creeks  and 
bays  are  Cook's  Inlet^  Bristol  Bay,  Norton  Sonnd,  and 
Kotzebne  Sound;  while,  following  the  same  order,  the 
principal  headlands^  in  addition  to  the  extremity  of  the 
peninsula,  are  Gape  Kewenham  and  Gape  Bomanioff  in 
the  Fadfic,  Oape  Frinoe  of  Wales  in  Behring  Strait^  bo^ 
Oape  lisbiime.  Icy  Gape,  and  Point  Baixow  in  the  Azetio 
Ocean.  Point  Barrow  is  in  7V  SS*  K.  lal,  and  is  the 
extreme  northern  point  of  the  oonntry.  The  ezploratioii 
of  the  northern  coast  was  chiefly  the  work  of  the  British 
navigators  €kx>k,  Beechy,  and  Franklin,  and  of  the  offiosn 
of  the  Hudson's  Bay  Oompany.  The  principal  ihrer  of 
Alaska  is  the  Yukon,  or  Kwiehpak,  whieh  risea  in  British 
America,  and,  reoeiTing  the  Porcupine  river  at  Fort 
Yukon,  flows  westward  across  the  territory,  and  falls 
into  the  Paciflc  Ooean  to  the  south  of  Norton  Sound. 
At  a  distance  d  600  miles  from  the  sea  this  magnificent 
liver  has  a  width  of  more  than  a  mile.  Its  tnbutaries 
would  in  Europe  be  reckoned  large  rivers,  and  its  volume  is 
so  great  that  10  miles  out  from  its  principal  mouth  the 
water  is  fresh.  Among  the  other  rivers  of  Alaska  are 
the  Copper  river,  the  Suschitna,  the  Nuschagak,  and  the 
Euakokwim,  foiling  into  the  Pacific^  and  the  Colville, 
flowing  norUiward  into  the  Arctic  Ocean.  A  great  moun- 
tain range  extends  from  British  Cdumbia,  in  a  north-west 
direction,  along  the  coast  of  Alaska,  the  summit  being 
covered  with  snow  and  daoiers.  Mount  St  Elias,  an 
active  volcano,  in  60**  18' N.  lat,  and  140**  80^  W.  long., 
rises  to  the  height  of  14,970  feet  above  the  sea.  The 
mountain  chain  runs  out  along  the  peninsula  whieh  has 
given  its  name  to  the  countiy,  and  at  uie  western  extremity 
tiiere  are  several  volcanic  oones  of  great  elevation ;  while 
in  the  idand  of  Uminak,  separated  from  the  mMn4tti^  }yy 
only  a  narrow  strait,  there  are  enormous  volcanoes,  one 
rising  to  more  than  8000  feet  in  height  In  the  interior 
and  to  the  north  the  countiy  is  alra  mountainous^  witii 
great  intervening  plains. 

The  north-west  coast  of  this  part  of  America  was  dis- 
covered and  explored  by  a  Russian  expedxtion  under 
Behring  in  1741 ;  and  at  subsequent  periods  settiementi 
were  wad»  by  the  Russians  at  various  places,  ohiefly  for 
the  prosecution  of  the  fur  trade.  In  1799  the  territoiy 
was  granted  toa  Ruaso-American  fur  oompany  by  the 
Emperor  Paul  TIIL,  and  in  1839  the  charter  of  the  oomr 
pany  was  renewed.  New  Archangel,  in  the  idand  of 
Stt]m»  was  the  principal  settiementi  but  the  company  had 
abont  forty  stations.  They  exported  annually  26,000 
akins  of  the  seal,  8eaK>tter,  beaver,  dsa,  besides  about 
20,000  searhoise  teeth.  The  privileges  of  the  company 
expired  in  1863;  and  in  1867  the  whole  Russisn  posses- 
sions in  America  were  ceded  to  tiie  United  Statea  for  a 
money  payment  of  $7,200,000.  The  treaty  was  d[gned  on 
30th  March,  and  ratified  on  20th  June  1867 ;  and  on  9th 
October  following,  the  possession  of  the  country  was 
formally  made  over  to  a  nulitary  force  of  the  United 
States  at  New  Archangel  It  still  remains  in  the  military 
keeping  of  the  United  States,  no  steps  having  been  taken 
to  organise  a  territorial  government  It  has,  however, 
been  constituted  a  revenue  district,  with  New  Archangel, 
or  Sitka,  as  the  port  of  entry.  Since  Alaska  was  ceded  to 
the  United  States  considerable  information  has  been  cd- 
leeted  as  to  the  resources  of  the  less  sterile  parts  of  the 
country;  but  the  central  and  northern  parts  of  this  region 
are  only  known  as  the  inhospitable  home  of  some  wander- 


ing tribes  of  Indians  and  Esquimaux.  Portions  of  Alaska 
have  also  been  recently  explored  by  the  employte  of  the 
Russo- American  Telegraph  Company  in  surveying «  route 
for  a  line  ci  telegraph  which  was  designed  to  cross  from 
America  to  Asia  near  Behring  Strait— a  prcject  which  was 
abandoned,  after  an  expenditure  of  £600,000,  <m  communi- 
cation with  Europe  bemg  secured  by  the  Atlantic  caUei 

The  climate  of  the  south-western  coast  of  Alaska  is 
tolerably  mild,  considering  its  high  latituda  The  great 
warm  current  of  the  Pacific,  sweeping  in  a  nort2i-eaateify 
circuit  from  the  East  India  Idands,  and  correspondiiig 
very  much  in  character  and  effects  to  the  Qulf  Stream  el 
the  Atlantic,  washes  its  shores ;  and  while  it  modffiwt  the 
temperature,  also  causes  an  excessive  rainfaD.  At  Sitka 
the  mean  tonperature  is  42*^*9,  and  the  average  rainfall  about 
80  inohes.  Alaska  will  never  have  any  great  agriciiltaral 
value.  Tram  the  great  amount  of  rain  and  the  wmnt  of 
heat^  oareals  grow,  but  will  not  npen,  and  v^jetahles  de 
not  thrive.  Native  grssses  and  benties  grow  plentifully, 
but  the  ohief  wealth  of  the  oountiy  is  in  its  vast  foMst^ 
in  the  furs  of  its  wild  animals,  and  in  the  fish  wxkh  wrhick 
its  rivers  and  seas  abound.  The  forests,  rising  from  tiie 
coast  and  covering  the  mountains  to  a  height  of  2000  feek, 
consist  of  a  very  dnaUe  yellow  cedar,  spruce^  lareh,  and 
fir  of  great  siae,  and  also  cypress  and  heu^ock.  Hie  wild 
aninuli  include  the  elk,  the  deer,  and  varioua  species  of 
bear,  and  also  many  fur-bearing  animals,  such  aa  the  wolf 
and  fox,  the  beaver,  ermine,  marten,  otter,  and  sqnirreL 
Near  the  coast  and  islands  there  are  innumeraUe  fur- 
bearing  seals,  which  are  caught  in  great  numbera  hj  the 
settiers;  but  from  the  rigour  ci  the  dimate  and  the 
arduous  nature  of  the  work,  the  trapping  of  the  animals  of 
the  interior  is  left  to  the  Indians.  Tbib  salmon  abounds  in 
the  rivers,  and  there  are  great  banks  along  the  ahorea,  tiie 
favourite  haunt  oif  cod  and  other  fish.  About  eighty  whalers 
prosecute  their  fishing  off  the  coast  of  Alaska.  GosI  and 
iron  are  the  most  important  minerals^  but  the  value  of  tiis 
deposits  remains  to  be  ascertained. 

The  population  is  very  limited,  consistiog  of  8000  whites 
and  16,000  Indians^  witii  some  Esquimaux  on  the  ncrtheni 
coast  The  Indians  are  ^^fidly  decreasing  in  number,  and 
are  described  as  treacherous  and  d&Montented.  New  Arch- 
angel, now  eslled  Sitka,  in  the  idand  of  Sitka,  fn  sr  r 
N.  kt,  and  185*  IS'  W.  long.,  was  the  ssat  of  the  Baasiaa 
governor,  and  is  the  headquarters  of  the  United  Ststes 
anthoritiea.  It  contains  about  1500  inhabJtants^  la  te 
residence  of  a  Qteek  bishop^  and  has  f ortificatioiia^  m^ 
sines,  and  a  magnetic  obsenratoiy.  Of  the  oHiBr  settie- 
menti^ Fort  Nibholaa  on  Gook'a  Iii]ek>  and  Fort  8fc  MiolMel 
on  Norton  Sound,  are  the  more  important  The  •ii«i»«M» 
harbours  on  the  toast  and  the  great  navigable  river  Yukon 
afford  facilities  for  the  formation  of  new  settlements  and 
the  inerease  of  trade  by  the  Americans.  At  the  junctioB 
of  the  Porcupme  river  and  the  Yukon  a  fort  waa  estab- 
lished  by  the  Hudson's  Bay  Company  in  1847.  (Sss 
Whvmper,  TraifeU  im  Akuka  and  m  Oe  T^Jbom,  1868; 
Dal^  Akuba  <md  it$  iesioKnw,  1870.) 

ALATIO,  the  ancient  ^^oerHMi^  a  town  of  Italr,  6  miles 
N.  of  Frosinone,  in  the  province  of  that  name,  which  until 
1870  formed  part  of  the  pi^  territory.  It  la  the  see 
of  a  bishop^  and  has  oonsiderable  remains  of  Peta^isB 
antiquity.    Population  of  commune,  11,370. 

A  LAVA,  one  of  the  Hovindas  Yasooogadaa,  or  Bssqae 
Provinces,  in  the  north  of  Spain.  It  is  of  a  trisagusr 
shape,  and  is  bounded  on  the  N.  byOuipnaooa  and  Bisesy, 
on  the  £.  by  Navarre,  on  the  B.  W.  by  Logrono^  sod  en 
the  W.  by  Burgos;  with  an  area  of  about  1200  sqoan 
nules.  Tlie  snrfaoe  of  Al^va  la  very  mountainoni^  eqw- 
dally  on  the  north,  where  a  part  of  the  ^freneea  f oniis  its 
natural  boundary.    It  la  separated  from  LoiTooo  hr  ^ 
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£bro^  and  the  other  riTen  are  the  Zadorra  and  the  Ajuda. 
The.  soil  in  the  vaUeys  is  fertile,  yielding  wheats  barley, 
maiie,  flai^  hemp,  and  fraits.  O^  and  a  poor  kind  of 
wine  called  chaooli,  are  also  produced.  Many  of  the 
mountains  are  clothed  Tnth  forests  of  oak,  diestnuts, 
beeches,  and  other  trees,  and  contain  iron,  copper,  lead, 
and  marUe.  Salt  is  also  f  onnd  in  large  quantities  in  the 
proYincci  The  mannfactores  of  Alava  are  unimportant; 
coarse  doth,  iron  \rare,  earthenware,  hats,  and  shoes  being 
among  the  chief.  The  capital  of  the  province  is  Yitozia. 
Pcpnktion  in  1870,  102,494. 

ALAYA,  Don  Miguel  Rxoasdo  d*,  a  Spanish  general 
and  statesman,  bom  at  Yitoria  in  1771.     He  served  first 
in  the  navy,  and  had  risen  to  be  captain  of  a  frigate  when 
he  CTohanged  into  the  army,  xeoeiving  corresponding  rank. 
In  politics  he  followed  a  very  devious  courssi    At  the 
assembly  of  Bayonne,  in  1808,  he  was  one  d  the  most 
prokninent  of  those  who  accepted  the  new  constitution 
from  Joseph  Bonaparte  as  king  of  Spain.     In  1811,  when 
Joseph's  position  was  becoming  insecure,  Alava  joined  the 
natioDal  independent  party,  who  were  fighting  in  allianoe 
with  the  Kngliah.     The   Spanish  Cortes  appointed  him 
OQXDmissary  at  the  EngUsh  headquarters,  and  Wellington, 
who  seems  to  have  re^parded  him  with  great  favour,  made 
him  one  of  his  aides-de-camp.     Before  the  dose  of  the 
campaign  he  had  risen  to  the  rank  of  brigadier-general. 
On  the  restoration  of  Ferdinand,  Alava  was  cast  into 
prisor,  but  the  influence  of  his  unde  Ethenard,  the  in- 
quisitor, and  of  Wdlington,  secured  his  speedy  release.    He 
soon  contrived  to  gain  the  favour  of  the  king,  who  ap- 
pointed him  in  1815  ambassador  to  the  Hague.     Four 
years  later  he  was  recalled,  owing,  it  is  said,  to  the  marked 
kindneas  he  had  shown  to  his  banished  f dlow-countrymen. 
On  the  breaking  out  of  the  revolution  of  1820  he  was 
chosen  bytiie  province  of  Alava  to  represent  it  in  the 
Cortefl,  where  he  became  conspicuous  in  the  party  of  the 
Exaltados,  and  in  1822  was  made  president     In  the 
latter  year  he  fought  with  the  militia  under  Ballasteros 
and  Murillo  to  maintain  the  authority  of  the  Cortes 
against  the  rebek.     When  the  French  invested  Cadis, 
Alava  was  commissioned  by  the  Cortes  to  treat  with  the 
Doc  d'Angouldme,  and  the  negotiations  resulted  in  the 
restoration  of  Ferdinand,  who  pledged  himself  to  a  liberal 
policy.     No  sooner  had  he  regained  power,  however,  than 
he  ceased  to  hold  himself  bound  by  his  promises,  and  Alav> 
fotmd  it  necessary  to  retire  first  to  Gibraltar  and  tiien  to  Eng- 
land. On  the  death  of  Ferdinand,  he  returned  to  Spain,  and, 
espousing  the  cause  of  Maria  Christina  against  Don  Carlos, 
was  appointed  ambassador  to  London  in  1834,  and  to 
Paris  in  1836.     After  the  insurrection  of  La  Qranja,  he 
refused  to  sign  the  constitution  of  1812,  declaring  himself 
tiled  of  taking  new  oaths,  and  was  consequently  obliged 
to  retire  to  Fiance,  where  he  died  at  Bareges  in  1843. 

ALAT  (lit  a  triumphant  procession),  a  Turkish  cere- 
mony observed  on  the  assembling  of  the  forces  Ct  the  out- 
break of  war;  Its  essential  feature  is  the  public  display 
of  the  sacred  standard  of  Mahomet,  which  may  be  seen 
only  by  Moslems  and  touched  only  by  the  emirs.  On  one 
occasion,  when,  owing  to  a  long  interval  of  peace,  tins 
mle  had  been  forgotten,  the  Christians,  who  had  witnessed 
the  spectacle  in  large  numbers,  were  cruelly  massacred. 
The  procession  in  which  the  standard  is  carried  is  headed 
by  artisans  bearing  the  implements  of  their  respective 
trades. 

ALB,  or  Albb,  a  vestment  of  white  linen,  hanging  down 
to  the  feet,  worn  by  priests  at  all  the  more  solemn  services 
of  the  church.  '  It  corresponds  to  the  surplice  of  the 
^■^gliah  ddgy,  the  difference  being  that  the  alb  is  closer  in 
the  8leeve%  and  bound  at  the  waist  by  a  girdle.  In  the 
ancieat  chuich  it  was  customary  for  the  neophytes  who 


were  baptised  on  Easteivday  to  wear  an  alb  for  the  d^^t 
days  following^  and  hence  the  Sunday  after  Easter  was 
caUed  Jhmmica  m  AEbU, 

ATiRA,  the  ancient  AJha  Pampeta,  a  town  of  Italy,  in 
the  province  of  Cuneo,  situated  on  the  Tanaro,  SO  miles 
S.E.  of  Turin.  It  is  the  seat  of  a  bishop,  and  oontains  a 
cathedral,  founded  in  1486,  as  wdl  as  other  churches  and 
religious  establishments.  It  has  a  large  trade  in  cattle, 
and  the  Buxionnding  district  is  very  f erdle,  producing  silk, 
wine,  oO,  grain,  and  fruits,  and  also  marble  and  rock-salt 
Population  of  the  commune  (1865),  9687. 

ALBA  LONQA,  the  most  ancient  town  in  Latium, 
was  situated  15  miles  8.E.  from  Borne,  on  a  ridge  be- 
tween the  mountain  and  the  lake  that  were  both  called 
from  it  Albamu,  It  derived  its  name  probably  from  its 
elevated  or  Alpine  situation,  the  story  of  the  white  sow 
discovered  by  iBneas  on  landing  (Virgil,  ,^!neid,  iii  390- 
392)  being  of  course  mythical  Little  beyond  the  bare 
fact  of  its  ecdstenoe  for  a  considerable  period  as  the  foremost 
town  in  Latium  can  be  accepted  as  strictly  historical. 
According  to  the  legendary  accounts,  it  was  founded  by 
Ascanius,  the  son  of  .£neas,  300,  or,  as  a  later  version 
has  it,  360  years  before  the  foundation  of  Rome.  Four- 
teen kings,  whose  names  are  all  preserved,  are  said  to  have 
reigned  over  it  in  succession.  The  names,  however,  aro 
evidently  an  invention,  having  probably  this  substratum  of 
historic  truth,  that  the  mSng  &mily  belonged  to  the 
Silvian  ffene.  The  taty  was  destroyed  by  the  Romans 
under  Tnllus  Hostilius,  and  its  inhiftbitants  removed  to 
Rome.  Several  of  the  patrician  fam£li.e8,  such  as  the 
Juia,  OuriaUi,  Servilii,  TuUii,  Quiniii,  ascribed  their  origin 
to  these  immigrants  from  Alba. 

ATjBACETE,  one  of  the  new  provinces  of  Spain,  was 
formed  in  1833  out  of  districts  taken  from  Murcia  and 
New  Castile.  It  is  bounded  on  the  K  by  Cuenga,  on 
the  E.  by  Valencia  and  Alioant^  on  the  B.  by  Murci% 
and  on  the  W.  by  Ciudad  Real  and  JaeiL  The  area  is 
5971  square  miles.  The  province  is  generally  hilly,  some 
of  the  peaks  of  the  sierras  rising  to  a  height  of  5000  feet ; 
but  it  contains  rich  plains  and  many  f ertUe  valleys.  The 
principal  rivers  are  the  Mundo  in  the  southern  and  the 
Jucar  in  the  Jiorthem  part  of  the  province ;  and  there  are 
numerous  smaller  streams.  Some  parts  of  the  country  have 
a  bare  appearance,  being  destitute  of  wood,  but  the  neigh- 
bourhood of  Alcarea  is  covered  with  fruit  trees,  and  pre- 
sents the  aspect  of  a  garden.  Agriculture  is  in  a  tolerably 
prosperous  state,  more  advanced  than  in  the  centre  ot 
Castile,  bit  less  so  than  in  the  rich  districts  of  Murcia 
and  VaLenciai  Cereals,  pulse,  and  fruits  of  all  kinds  are 
poduced,  as  weU  as  wine  of  fair  quality,  and  excellent 
honey.  Saffron  also  is  produced  in  large  quantities,  and 
some  attention  is  given  to  the  keeping  of  silkworms. 
Many  of  the  inhabitants  devote  theinselves  to  the  rearing 
of  cattle,  sheep^  and  goats.  The  buUs  of  Albacete  are  in 
request  for  bull-fights;  there  is  a  good  breed  of  mules, 
and  the  horses  of  the  province  have  long  mounted  the 
Spanish  cavalry.  Manufactures  are  confined  to  the  spin- 
ning of  hemp,  and  the  making  of  coarse  cloths,  porcelain, 
earthenware,  '^nd  cutlery.  Tkete  are  several  distilleries, 
and  a  considerable  trade  in  wood.  The  district  is  rich  in 
minerals,  including  silver,  iron,  copper,  zinc,  sulphur, 
gypsum,  and  coal ;  but^  excepting  stones  and  marble  for 
building  purposes,  they  are  little  wrought  In  addition 
to  agricultural  produce,  small  quantities  of  cinc^  iron,  and 
sulphur  are  exported.  There  are  numerous  mineral 
springs,  chiefly  sulphureous,  and  hot  as  well  as  cold,  at 
various  places  in  the  province.  Among  the  chief  towns 
are  Albacete,  Chinchilla,  Bonillo,  and  Alcares.  The  rail- 
way from  Madrid  to  Valencia  traverses  the  province,  and 
at   Chinchilla   a   line   branches   southward   to    MunaSi 
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The  0t4te  of  education  throaghom  the  prorinoe  ib  Teiy  low. 
In  the  town  of  Albaoete,  where  it  is  beet»  little  more  than 
half  the  population  can  read ;  while  at  Yeete,  where  it  ia 
worst,  the  proportion  is  only  1  in  15.  The  grayer  erimea 
are  of  infrequent  ocoorrenoe  ;  'bat  the  inhabitants  always 
wear  anns,  and  offences  against  the  person  are  nnmerousi 
Popolation  in  1867,  221,444. 

Albaoete,  a  town  of  Spain,  capital  of  the  above  pro- 
vince, is  situated  about  140  miles  S.K  of  Madrid,  and  is  a 
station  on  the  raQway  between  Madrid  and  Yalenoia.  It 
ia  surrounded  by  a  fertile  plain,  and  has  considerable  trade 
in  saffiron  and  in  the  agriciiltural  products  of  the  district 
A  great  market,  chiefly  for  the  sale  of  cattle,  is  held  annu- 
ally in  September,  and  extends  over  several  days.  The 
town  is  wdl  biulty  and  has  several  churches,  two  hospitals, 
and  a  normal  school  At  one  time  it  had'  an  extensive 
trade  in  cutlery,  from  which  it  received  the  name  of  the 
Sheffield  of  Spain.  This  manufacture  has  been  very  much 
reduced  by  the  importation  of  cutlery  from  England  and 
Germany,  but  Albacete  is  still  famous  for  its  daggers, 
which  are  held  in  high  repute  and  much  worn  by  the 
SpaniaMi  They  are  formidable  weapons,  of  coarse  manu- 
facture, but  with  richly-ornamented  handles,  and  frequently 
bear  proverbial  inscriptions  suitable  to  their  murderous' 
appearance^     Population,  15,160. 

ALBAN,  St,  usually  styled  the  potomariyr  of  Britain, 
was  bom  at  Yerulamium,  and  flourished  towards  the  end 
of  the  third  century.  In  his  youth  he  took  a  journey  to 
Bome  in  company  with  Amphibalus,  a  monk  of  Caerleon, 
and  served  seven  years  as  a  soldier  under  the  Emperor 
Diodetian.  On  his  return  home  he  settled  at  Yerulamium, 
and,  influenced  by  the  example  and  instructions  of  Amphi- 
balus, renounced  the  errors  of  paganism,  in  which  he  had 
been  educated,  and  became  a  convert  to  the  Christian 
religion.  It  is  generally  agreed  that  Alban  suffered 
martyrdom  duriiEig  the  great  persecution  in  the  reign 
of  Diocletian ;  but  authors  differ  as  to  the  precise  date. 
Bede,  who  gives  a  full  account  of  the  event,  Axes  it  in  286 ; 
some  refer  it  to  the  year  296;  while  Usher  reckons  it 
amongst  the  events  of  303.  Between  400  and  500  years 
after  St  Alban'a  death,  Offa^  king  of  the  Mercians,  built 
a  large  and  stately  monastery  near  Yerulamium  to  his 
memory,  and  around  it  the  present  town  of  St  Albans  was 
gradually  erected. 

ALBANI,  or  Albaito,  Fraitgbboo  (1578-1660),  a 
celebrated  Italian  painter,  was  bom  <at  Bolognai  His 
father  was  a  silk  merchant,  and  intended  to  bring  up  his 
son  to  the  same  occupation ;  but  Albani  was  ah^y,  at 
the  age  of  twelve,  filled  with  so  strong  an  inclination  for 
painting,  that  on  the  death  of  his  father  he  devoted  him- 
self entirely  to  art  His  first  master  was  Denis  Calvart, 
with  whom  Quido  Beni  was  at  the  same  time  a  pnpiL  He 
was  soon  left  by  Calvart  entirely  to  the  can  of  Qiudo,  and 
contracted  with  him  a  dose  friendship.  He  followed  Ghiido 
to  the  school  of  the  Caracci;  but  after  this,  owing  to 
mutual  rivahy,  their  friendship  began  gradually  to  cooL 
They  kept  up  for  a  long  time  a  keen  competition,  and  their 
mutual  emulation  called  forth  some  of  their  beet  produc- 
tions. Notwithstanding  this  rivahy,  they  still  spoke  of 
each  other  with  the  hi^^^  esteem.  Albfmi,  after  having 
greatly  improved  himself  in  the  school  of  the  Caracci, 
went  to  Bome,  where  he  opened  an  acadefny  and  resided 
for  many  years.  Sere  he  painted,  after  the  designs  of 
Aimibal  OBncd,  the  whole  of  the  frescoes  in  the  chi^  of  St 
Diego  in  the  church  of  San  Qiacomo  degli  Spagnuoli  His 
best  frescoes  are  those  on  mythological  subjects,  of  which 
there  is  a  large  number  in  the  Yerospi  F^Jace,  now  Tor- 
Unda.  On  the  death  of  his  wife  he  returned  to  Bologna, 
Where  he  married  a  second  time,  and  resided  tiU  his  death 
b  the  enjoyment  ol  much  dbmestio  happiness  and  general 


esteem.  His  wife  and  children  were  veiy  beautifal,  sai 
served  him  for  models.  But  while  thus  studying  frca 
nature,  his  love  of  artificial  refinement  and  conventifleal 
expression  was  so  great,  that  even  his  beet  works  are  dcBr 
cient  in  breadth  and  vigour,  as  well  as  in  unaffected  grMB 
and  natural  feeling.  The  learning  displayed  in  the  coo- 
position  of  his  pictures,  and  their  minute  elaborsiiQii. 
and  exquisite  fimish,  gave  them  great  celebrity,  and  entitle 
them  to  a  distinctive  place  among  the  producta  of  t!ie 
Bolognese  school 


**  In  point  of  original  invention, "  says  Lanzi,  "Albeni  ii  eopaier  te 
Domenichinoi  pernape  to  any  other  oil  the  achool ;  tad  in  liis  rcpt^* 
lentation  of  female  forma,  a4M»rding  to  Men^  he  haa  no  eornaL  By 
some  he  Ii  denominated  the  Anacreon  of  paintfnf^  like  inat  port, 
with  hJa  ahort  odea,  ao  Albani,  from  hia  amall  paintings  aeqmi 
great  reputation ;  andaatheoneaix^YennBand  theLoreat  aadmaida 
and  boya,  ao  does  the  artiat  hold  np  to  the  eye  the-aame  defieiia 
and  graoeftd  sabjecta.  Katore,  indeed,  formed,  the  peraaal  of  the 
poeta  indfinH,  and  fortnne  encouraged  hia  genina  for  this  kind  of 
painting;  and  poaiiwiing  a  oonaort  and  twelve  childreD,  eU  of  kt' 
priaingManty,  he  waa  at  the  aame  time  Ueet  with  tfte  fineaft 
modeb  for  the  pnranit  of  hie  atndiea.  He  had  a  villa  momt  ddi^- 
ftilly  aitaafeed,  which  farther  preaented  him  with  a  variety  of  olfeeta 
enabluig  Urn  to  repreeent  tne  beantifU  mial  views  ao  familiar  to 
his^ye. 

A  great  number  of  his  works  are  at  Bologna.  Among 
the  most  celebrated  of  his  pictures  are  the  "  Four  Seaaona  ;* 
**  Diana  and  Venus,*  in  the  Florentine  galleiy;  the  "Tcalei 
of  Yenus,"  in  the  Louvre;  ''Venus  landing  at  Qythera,' 
in  the  Ghigi  palace  at  Rome,  &a  Among  &e  best  of  his 
sacred  subjects  are  a  "  St  Sebastian  "  and  an  **  AsBomptkn 
of  the  Virgin,*  both  in  the  church  of  St  Sebastian  aft 
Boma  He  was  among  the  firat  of  the  Italian  painten  to 
devote  himself  to  the  painting  of  cabinet  pictures. 

ALBANIA,  a  country  of  considerable  extent^  which 
though  frequently  ruled  by  turbulent  and  nearly  indepeod 
ent  chiefs,  ranks  as  one  of  the  provinces  of  tiie  Toduh 
empire.  The  tract  of  land  to  which  this  namft  is  now 
applied  extends  from  39*"  to  i^"  N.  lat,  and  ftom  18*  S4' 
to  2V  48'  K  bug. ;  from  the  Gulf  of  Oattaio  in  the  north 
to  the  Qulf  of  Arta  in  the  south,  and  from  the  coast  ol 
the  Adriatic  Sea  and  Ionian  Sea  on  the  west  to  an  iiregular 
ill-defined  line  inland  towards  the  east,  roughly  indicated 
in  its  northern  part  by  the  Tchar  Dagh,  the  ancient  Stanhif 
a  part  of  the  Hasmus  or  Balkan  range,  and  southwards  bf 
the  Findus  chain,  or  rather  the  portions  of  it  now  cafled 
the  mountains  of  Sagori,  Metsovo,  and  SulL  Within  these 
limits  is  included  the  ancient  ^nr%u,  correapondnig  to 
the  southern  part  of  the  country  now  comprehended 
tmder  the  general  name  of  Albama,  and  diviided  from 
Albania,  properly  so  called,  by  the  river  Voyutsa  or  Viosa, 
which  enters  the  Adriatic  a  few  miles  north  of  AtIoo^ 
Albania,  therefore^  ib  bounded  on  the  N.  by  Dahnata, 
Montenegro  ^from  which  it  is  separated  by  ti&e  riw 
Moroka),  ana  Bosnia;  on  the  £.  by  Serna  and  the 
Turldsh  province  of  Bum-ili,  in  which  Macedonia,  or  the 
greater  part  of  it,  is  included;  and  on  the  S.  by  Hdhs 
or  Northern  Greece,  which  was  the  Turkish  province  of 
livadia  before  Greece  regained  its  independence,  and  from 
which  it  Ib  separated  by  the  river  Garla  or  SutL  The 
superficial  area  of  Albama  is  estimated  at  about  18,944 
square  miles,  and  it  has  a  coast-line  of  about  S80  miki 
from  north  to  south,  without  reckoning  indentatioiia,  &c 
It  nowhere  extends  more  than  100  mQes  from  tha  asii 
and  in  the  southern  part  not  more  than  30  milea 

According  to  the  most  recent  division  of  the  Tukisb 
empire  into  eyelets,  saigaks^  and  livas,  Albama  ia  com- 
prehended in  three  eyalets,  namely,  Uskub  or  Uaksp 
in  the  north;  Boumelia^  which  also  indudes  part  d 
Macedonia,  in  the  oentro;  and  Tenia,  corre^xmding  pcdfy 
nearly  to  the  andent  Bpirw^  in  the  sontiL  The  chie^ 
towns  of  these  eyalets  are  re^wotivefy  Scataii,  Mo 
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and  Joaaaiiia^  ■ometimeB  writUn  Janina  or  Taxiina;  and 
duM  ^ptnaaxfim  an  thei^f on  apokon  of  by  aome  wxiften  aa 
tlio  jraaTffllilre  of  Scatai^  Monastiry  and  Joannina*  The 
dimioDa  chiailj  leoognieed  by  the  Albaoiana  themaelYea 
an  thoae  fomied  bj  the  Tarietiea  of  the  native  tribea. 
ColoDel  Leakey  who  ia  conaidered  one  of  the  beat  mf oAned 
aathoritiea  on  tibia  head,  diyidea  them  into  the  Kgc^  or 
GhiQgideay  whoae  principal  towna  an  Dulcigno^  Seated,  and 
Dozaoo ;  the  Toaike  or  Toakidea,  who  oocnpy  Berat  and 
Elbaaan;  the  li^M^  a  poor  and  pndatoiy  raoe^who  in- 
habit the  moontaina  between  the  Toake  and  Delvino;  and 
the  Tmudq],  who  inhabit  the  moat  aoatherlj  diatriot^  and 
whoae  principal  towna  an  Snli  and  Fanmithia.  The 
ooimtiy  u  moantainoaa,  the  interior  being  traveiaed  by  a 
ranee  whidi  f onna  a  prolongatKon  of  the  Dinario  Alpa, 
and  which  ia  continned  aoatiiwarda  in  the  Findna  range. 
Theoe  moontaina,  from  which  nnmeroiia  apon  an  thrown 
oat  to  the  eaat  and  weat^  ran  in  a  direction  from  north  to 
aouth,  parallel  to  the  coorae  of  the  Tchar  DagL  Alongthe 
aootheni  part  of  the  coaat-line,  and  parallel  with  it,  ran  the 
Ehimara  monntaiaa,  known  to  the  anoienta  aa  the  Aerth 
teraimwm  range,  terminating  northwarda  in  the  bold  head- 
land of  Oftpe  Qloasa.  Thm  an  three  lakea  of  great  aiae 
in  Albania— Scatari  in  the  noHh,  Okhrida  in  the  centra, 
and  Joannina  in  the  aoath.  The  riTera  for  the  moat  part 
are  ahort^  and  ran,  generally  i^miking^  from  eaat  to  weat, 
or  in  a  north-westerly  direction.  The  Horoka  and  Zenta 
enter  the  lake  of  Scutari,  which  ia  connected  with  the  aea 
bj  the  Boyana,  that  flowa  into  the  Adriatic  near  Dnlcigna 
Ilia  White  Drin,  flowing  in  a  aoatherly  direction,  and  the 
Bl^ck  Drin,  numing  northwarda  from  Lake  Okhiida,  fonn 
the  head  atreama  of  the  Drin.  The  principal  atreama  in 
addition  to  theae  an  the  Skombia,  Yoyntaa,  Oalamaa, 
Arta»  and  Qorla  (the  ancient  A^eron),  with  ita  tribatary 
the  YvLy6  ^the  ancient  Coey^),  The  climate  ia  generally 
healthy,  ^umgh  cold  and  bleak  in  the  highlands;  the 
waxmer  regions  along  the  ooaat  an  also  froquently  visited 
by  cold  northerly  winda. 

Albania  indndea  not  only  the  ancient  JBpinu,  bat  alao 
part  of  the  ancient  Maeedonia,  lUpria,  and  ChaonM, 
Thia  eoantiy  waa  in  early  timea,  aa  now,  diatingaished  by 
the  rode  vahrar  of  ita  inhahitanta.  Ita  remote  aitaation, 
and  the  want  of  onion  among  ita  tribea,  genenHy  pre- 
vented it  from  acting  any  oonspicaoaa  part  in  Qredan 
politioa  The  oojh^  remarkable  excq^tion  oocon  in  the  reign 
of  Fyrrima,  king  of  Epiroa  (296-272  &a},  who  waa  joatiy 
naked  among  iSiib  greatest  captaina  of  antiqoity.  After  hia 
death  the  eoantry  waa  again  split  into  a  nomber  of  petty 
statea,  which  wen  nnable  to  leaist  the  onited  atrength  of 
Macedon ;  and  to  that  kingdom  Epiraa  continned  anbject 
till  both  wen  alike  aabdaed  by  the  Soman  axma  (167  &a) 
It  waa  daring  the  time  of  the  Qnek  empin  that  the 
name  of  Albania  waa  flrat  given  tq  thia  district  Daring 
the  decline  of  the  empin  tibe  Albaniana  gradoalfy  rose  to 
diatinction,  and  at  last  to  independence.  Their  valoar 
enabled  them  to  maintain  their  groand  against  the  Bal- 
gariana,  who  had  occapied  all  the  neighbonnng  diatricta  of 
Gnece.  Nor  wen  they  less  sacoeaaful  against  the  Tarks, 
a  mon  f onnidable  enemy.  Under  the  command  of  the 
celebrated  George  Oaatriot,  called  by  the  Tarka  Standard 
be&  they  baffled  aU  the  efforta  of  liahomet  H,  die  oon- 
qoeror  A  Constantinople.  That  poweifal  monarch  entered 
Albania  only  to  experience  a  aooceasionof  defeats,  and  waa 
at  length  oompeUed  to  acknowledge  ita  independence  hf  a 
fonnal  treaty.  On  the  death  of  Scanderbeg^  tiie  Tarka 
rsdoabled  their  efforta  againat  Albania^  which  waa  at 
length  ndnoad  to  a  state  of  nominal  snlgeotioo.  The 
aiega  of  Scatari,  in  1478,  formed  the  termination  of  thia 
nemonble  atragglei  The  sabjeotion,  however,  waa  ahraya 
the  iaaparfeet;  nvolto  wan  f^eqaent,  and  the  inhahitanta  (^ 


moantamoaa  diatilota  still  pieaervad  their  indepenc 
It  waa  the  motivea  of  pay  and  i^ander,  rather  ttian 
palaion,  that  bronght  theae  hardy  aoldieia  into  the  Tarkiah 
ranka.  In  proportion  aa  the  Ottoman  empin  declined 
in  vigour,  ita  hold  of  Albania  became  leaa  firm ;  and  the 
vigoroaa  and  enterpriaing  genioa  of  Ali  Fadut  again  oqof 
Terted  thia  dependency  into  what  might  almost  be  catted  a 
aepanto  kingdom. 

In  the  grand  insurrection  of  Greece  (1821-1829X  the 
Albanians^  aocaatomed  to  view  with  disdain  the  Ottoman 
yoke,  ahowed  a  oonsiderable  disposition  to  make  oommon 
cause  with  the  Greeks,  and  their  ooK>pention  woold  have 
almost  ensured  succesa.  But  the  Greeka,  improdeatly  and 
Talba!p^j,  could  not  diveat  tibemselvee  of  tiie  f eelinga  of 
enmity  oheriahed  during  the  long  aeriea  of  wan  which  AH 
had  waged  againat  them.  At  the  aiQge  of  Tripoliam 
(October  0,  1821)  overturea  wen  made  to  them  liy  >^  ^<"P* 
of  8000  Albaniana,  who  formed  part  of  the  gvriaoa;  bnt 
the  Greeka,  having  auooeeded  in  entering  the  plaee^  b^gan 
a  dreadful  and  indisoriminate  massacre^  in  wldoh  the 
Albaniana  were  not  spared.  At  the  aim  of  Arta>  al- 
though the  captun  waa  much  facilitated  by  thtf  coming 
over  of  a  eorpa  of  Albanians^  the  Greeka  treated  them 
extremely  flL  The  Albanian  nation  waa  ihua  fbzoiUy 
thrown  into  the  aima  of  the  Porte^  to  which  it  has  aince 
continued  nominally  aubject  The  allegiance  of  the  Alba- 
niansy  however,  to  Turkey  rests  on  a  very  precatiooa  baaia 
even  at  the  preaent  day, and,it  will  be  remembered,  in  the 
Crimean  war  many  Albanian  dhiefis  fought  under  the 
ftussian  flag  against  the  combined  forcea  of  England^ 
France^  and  Turkey. 

The  inhabitanta  of  Albania  an  eatimated  at  1,200.000,  of 
whom  a  considerable  proportion  an  Turks  and  Greeka;  bat 
the  baaia  of  the  population  oonaista  of  the  original  raoe^ 
called  Amauts.  About  half  of  the  entin  population  an 
Mahometana;  of  the  other  moiety,  about  620,000  belong 
to  the  Greek  Church,  and  the  remainder  to  the  Latin 
ChurdL  The  conversion  of  those  who  profess  Maho- 
metaniam  haa  been,  however,  very  imperfect^  and  chiefly 
induced  by  political  motivea.  In  every  family  the  malea 
usually  go  to  the  moeque.  the  femalea  to  church ;  and  aome 
members  d  a  family  an  seen  in  the  most  amicable  manner 
eating  from  the  same  table,  and  even  from  the  same  plate^ 
meata  forbidden  to  the  othera.  With  the  Turka,  accord- 
ingly, infidel  and  Albanian  an  terma  nearly  aynonymoua. 
The  native  Albanian  ia  of  middle  atatun;  hia  face  ia 
oval,  with  hi^  cheek-bonea;  hia  neck  long;  hia  chest  fuU 
and  broad.  Hia  air  ia  erect  and  migeatio  to  a  degree  which 
never  faila  to  atrike  the  traveller.  He  holda  in  ntter  oon- 
tempt  that  dissimulation  which  ia  eharacteriatio  of  the 
Greek,  and,  unlike  the  Turk,  he  ia  gay,  lively,  and  active^ 
Averae,  however,  to  regular  industry,  his  whole  dali|^t  is 
in  arms  and  plunder.  He  goes  constantiy  armed;  and 
then  an  few  Albaniana  who  have  not^  in  the  piime  of 
their  life,  bebnged  to  aome  of  the  numeroua  banda  of 
robbera  who  iof  eat  the  mountaina  of  their  native  eoonliy; 
of  Thessaly,  and  of  Macedonia.  Thia  oceupation  earrisG 
with  it  no  disgrace:  it  is  common  for  the  Albanian  to 
mention  oircamatancea  which  oconrred  ^when  he  was  a 
robber."  In  proportion  aa  the  trade  of  robbing  beeomea 
overatocked,  part  of  thoae  engaged  in  it  seek  employment 
in  the  aervice  of  the  aultan  and  the  different  paahas 
throu£^out  the  Turkiah  empire^  by  all  of  whom  the  Alba 
niana  an  regarded  aa  the  moat  valuable  of  their  troops.    ' 

Thia  fierce  and  haughty  race  display  a  greater  d^^cee  of 
contempt  for  the  female  aez  than  ia  usual  even  among  Hia 
most  barbaroua  nations.  The  femalea  an  literally  regarded 
aa  inferior  animala,  and  treated  aocordingly;  but  m  the 
country  districta  they  an  not  oonfined  or  veiled,  aa  k  coa> 
tomary  in  Mahometan  countries. 
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The  OAtiaiial  oostune  of  tlie  Albanians  is  han<1jifmw»  in 
•ppaazanoe,  and  baaia  same  reaanUanoe  to  the  Highland 
dreaa.  It  oonaiati  of  a  cotton  ahirt;  a  white  woollen 
/Mitiiieaaorkilt,  whiehnacheatothekDeea]  a  jacket;  a 
auh  round  the  waist,  in  which  pistola  and  a  yataghan  ara 
conunonlycanied;  ooloared  lemings;  aandala;  and  a  red 
cap,  ronnd  which  aome  twist  a  uaiid  or  scarf.  The  chiefa 
and  wealthy  Alhanians  generally  wear  a  jacket  and  Teat  of 
YelTet,  richly  embroiderad  with  gold,  and  metal  gresTea 
Ofer  their  leggings,  iduch  are  n8na%  made  of  fine  scarlet 
doth.  The  poorer  classes,  thoodi  pietaresfoe  in  appear- 
ance, are  ertremely  dirty  in  tteir  habita,  and  seldom 
change  their  dothea.  As  a  protactioQ  from  the  weather, 
evBiy  Albanian  baa  a  capole,  or  nmg^  ihaggy  mande  with 
a  hood  attached,  and  nsnally  made  of  hom-bair  staff  or 
ooaise  woollen  doth.  The  dieas  of  the  lemalea  is  more 
Tarions,  and  often  fantastical.  A  singdlsr  eastern  preraila 
among  the  girls  of  stringing  together  the  pieces  of  money 
which  thK7  have  cdlected  for  their  portion,  and  wearing 
them  upon  their  heads.  Borne  of  them  haTe  their  hair 
hanging  down  in  braids  to  a  great  length,  loaded  with  this 
species  of  ornament 

Scutari,  on  the  lake  of  that  name^  is  now  considered  the 
chief  town  of  Albania.  It  is  the  centre  of  a  large  inland 
trade,  and  contains  about  40,000  inhabitants.  Prisrend, 
in  the  north-east,  ia  noted  for  its  manufacturea  of  fireanns 
and  cutlexy,  and  has  a  population  of  35,000.  Monastir, 
or  Bitolia,  although  the  capital  of  the  eydet  of  Ronmelia, 
is  not^  strictly  speakings  within  the  omfines  of  Albania. 
It  has  a  huge  transit  trade  between  eastern  and  western 
Turkey.  Joannina,  with  36,000  inhabitanta,  situated  on 
the  south-west  shore  of  a  lake  of  the  same  name»  waa  the 
ci^ital  of  Albania  in  the  time  of  All  Fasha,  and  was  his 
stronghold  as  wdl  as  the  seat  of  his  goremment.  The  other 
important  towns  of  the  interior  are  JacoTS,  Tirana,  Okhrida, 
Elbeaan,  Ddvino^  and  MetBOTa  The  principal  aeaporta 
and  riTer-ports  are  Dukigno^  Durano,  Parga,  neyesa,  and 
Arte. 

The  commerce  of  Albania  is  ddefly  canied  on  thiovu^ 
Arta  and  Prereea,  on  the  north  side  of  the  entrance  to  tioe 
Gulf  of  Arta.  The  piindpal  merohanta,  howerer,  are 
Oreeka  residing  at  Joannina,  among  whom  a  yery  active 
commercial  norit  i^pears  to  prevaiL  The  exporta  consiBt 
almost  entirely  of  unmanufactured  urodnce,  Utc  atod:,  and 
provisions,  and  comprise  valooia  (tne  cap  of  the  acorn  of 
the  Yalonia  oak,  used  in  tanning),  raw  silk,  cheese,  raw 
hides,  drugs,  dye-woods,  sheep,  horses,  and  salted  meata. 
Kotwithstanding  ita  mountainous  character,  the  fertility  of 
its  plains  affords  a  surplus  of  grain,  of  which  a  considerable 
quantity  ia  aent  to  Italy,  £e  Ionian  Ides,  Malta,  and 
other  placesL  The  vine,  dive,  pomegranate,  orange,  lemon, 
mulberry,  and  fig  are  also  cultivated.  Wool  is  exported, 
diiefly  unmanufactured,  but  nartly  also  wrought  into  coarse 
doth.  Other  important  artidea  of  export  are  oil,  tobacco  of 
good  quality,  cotton,  and  cotton  yam.  Some  cargoes  of  wood 
for  bmlding  and  firewood  are  annually  aent  to  Malta.  The 
chief  imports  consist  of  woollen  doths,  used  for  winter 
coverings.  For  this  purpose  the  preference  is  given  to  a 
coarser  and  dkeaper  kind  than  any  that  is  usually  mann- 
f actured  in  Qreat  Britain.  TiuB  is  supplied  from  Qermany. 
Firearms,  cutlery,  gunpowder,  hardware,  coffee,  and  sugar 
are  also  imported.  The  manufacturea  oi  Albania  are  few 
and  unimportant,  being  almost  entirdy  confined  to  eapotei, 
embroideiy  on  doth  and  vdvet,  fire-arms  and  cutlery  to  a 
limited  extent,  and  gun>  and  pistd  stocks— all  for  home 
consumption. 

See  the  Jaumep  throuffh  Albania  and  Twheff  of  Mr 
J.  Cam  Hobhouse  (Lord  Broughton);  Travd*  tb  CAe  Icmim 
ItUtf  Albania,  &a,  by  Sir  Henry  Holland,  who  redded  for 
some  time  in  the  capadty  of  phyddan  at  the  court  of  AH 


F^Ldia;  Bdv.  T.  a  Hognes'a  ffVwrff  w 5Wy,  Grm€.mA 
AlbatUa;  Leake'a  Tnmls  ta  JTofiMam  Greece;  1^  ^^ 
A.  Walker^a  Tlkough  Macedonia  totkeAOkmem  Zabee. 

ALBANIA,  in  Andant  Oeognpky,  a  eoanftiT  of  Ada, 
bounded,  acoording  to  Strabo,  on  the  W.  by  XbeoBy  on 
the  XL  W  the  Oaspian  Sea,  on  the  K.  by  8innalia»  est  tiie 
a  Vy  Armenia  and  the-xiverQyiiiB  (four).  Tha  eovnby 
formeriy  called  Albania  cofresponds  widi  A 
IhgUritm,  SMrwm,  and  LeffUti<m,  and  k 
fertile,  owing  to  the  aDnvial  depodta  made  bj  the 
Qyrus.  The  ancient  historians  dewaibe  the  AJbai 
as  tan,  strang-bodied,  and,  ganenlly  apeakinft  pf  a  j«y 
giaoefal  appearance.  The  Albanians  w«e  cqginalty  a 
nomad  xaoe^  and  neter  devoted  themselves  ia  i 
or  commeroe.  They  became  known  to  the  Bom 
Pomp^s  expedition  In  pmsnit  of  Mithridatw  (66  aLa> 
against  whidi  they  opposed  a  force  of  00,000  infi 
and  22,000  cavahy.  OlKia^  FOnipey  exacted  from  1 
a  nominal  submissiQn,  they  oontinQed  prartirtiHy  snd^ 
pendentb 

ALBANO,  a  town  and  lake  In  the  Osmpagna  di  1 
Italy,  about  14  mOea  aK  of  Borne.  The  town  ia  ; 
admired  for  the  pictnreaqoe  scenery  around  it  It  is  wdl 
boilt,  and  the  Boman  aqueduct  and  other  monnmenta  of 
antiquity  are  in  tolerable  preeervation.  It  containa  a 
cathedral,  and  there  are  many  bandsrmie  villas  of  the 
Boman  noblea  in  the  vicinity.  Population,  6400.  Urn 
lake  (tf  Albano,  lying  to  the  N.K  of  the  town,  oecu^aea 
the  crater  of  an  extinct  volcano,  and  is  of  a  beaolifii] 
ovd  form,  surrounded  with  high  wooded  banks,  and  abooft 
7  milea  in  circumference.  It  haa  long  been  an  otjec* 
of  attraction  to  the  pdnter  and  the  traveller.  In  tha 
fourth  oentary  of  anaent  Bome^  during  the  dege  of  Yen, 
there  was  an  extraordinary  riae  of  thewateraof  thlslak^ 
and  the  oracle  dedared  that  there  was  no  hope  of  mooem 
against  Yeii  while  the  Alban  lake  was  allowed  thna  to 
swdL  Thii  prompted  the  Bomans  to  drain  it  by  a  tannel 
eat  throng  ue  rock,  a  mile  and  a  half  in  length,  4  feet 
wide,  and  6  hi^  which  ia  still  perfect  This  outlet  keeps 
the  surface  of  the  lake  at  the  height  of  920  feet  above 
the  levd  of  the  sea.  Monte  Oavo,  the  andent  Afbammt^ 
rises  on  the  eastern  dde  of  the  lake  to  a  hdg^t  of  SOOO 
feet,  and  commanda  a  magnificent  prospect  On  its  sum- 
mit stood  the  famous  tem^  of  Jupiter  Latialia. 

ALBANT,  a  dty  of  the  United  Statea,  capital  of  Oe 
state  of  New  Tork  and  of  the  county  of  Albany,  pada- 
reaqudy  dtoated  in  a  beantiful  and  fertile  coantnr  on  Ae 
weetem  bank  of  the  Hudson,  145  mileB  from  New  YodL  It 
is,  f  or  6i  American  dty,  irregularly  laid  oat»  and  mneh  of 
ita  architecture  is  poor,  dthou^  it  contains  oovenl  wny 
fine  buildingi,  and  many  of  its  more  recently  made  streoU 
are  broad  and  handsc»ne.  The  OB^tdy  a  brown  shne 
edifice,  115  feet  by  90,  built  in  1807,  faces  a  square  caDed 
Gapitd  Park;  and  oppodte  it,  on  the  eastern  side  of  the 
square,  are  the  State  Hall  and  City  Hall,  both  eon- 
atructed  of  white  marble.  There  are  several  beantifid 
diurches,  induding  a  large  Boman  CSatholio  cathedral. 
Among  the  literary  and  sdentific  iostitutions  of  Albany 
may  be  mentioned  the  univerdty,  incorporated  in  185^ 
giving  instruction  in  most  branches  (tf  education,  eapedaDy 
practical  sdenoe  and  law ;  a  medical  college ;  an  aademy, 
and  other  schods  of  various  grades;  a  liuge  obser?atoiy; 
the  state  library,  with  about  90,000  vdumes;  and  the 
Albany  Institute  for  the  collection  and  diffudon  of  sden- 
tific information.  Albany  ie  an  important  centre  of  trade, 
being  dtuated  at  the  point  where  the  united  Erie  and 
Champlain  canale  join  the  Hudaon,  and  poaMaaing  good 
railway  communication  with  most  dties  of  the  united 
Statea  The  diief  artidea  of  commeroe  are  timber,  wbeat^ 
barley,  wod,  and  tobacco,  enormous  quantities  of  whidly 
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eBjiociall/  of  the  first-mentioned,  pass  tliroagli  tHe  city 
anniuJlj.  Beadee  its  transit  trade,  its  numerous  foundries, 
its  breweries,  carriage  and  hat  monufaotoncb,  and  tanneries 
are  of  importance.  In  1873,  536  vcssob  (S3  Eailiufl;  and 
352  unri^ed  yeeseU  and  101  steamers),  of  68,682  tons, 
belonged  to  the  port  Albany  was  founded  by  the  Dutch 
in  1623,  and  is  thus  one  of  the  oldest  European  settle- 
ments in  the  United  States,  dating  sixteen  years  after 
that  of  Jamestown  in  Virginia.  It  was  captured  by  the 
British  in  1664,  who  changed  its  name  from  Beayerwyck 
or  Williamstadt  in  honour  of  the  Duke  of  York  and  Albany. 
It  received  its  charter  in  1686,  and  became  the  capital  of 
the  state  of  New  York  in  1797.  It  is  governed  by  a  mayor 
and  twenty  aldermen,  and  is  divided  into  ten  warda  Popu- 
lation in  1870,  69,422;  number  of  families,  14,105 ;  and 
of  dwellings,  8748. 

ALBANY,  Louisa  Kabia  Caxoukb,  Couittzss  of, 
daughter  of  Prince  Qustavus  Addphus  of  Stoiberg-Qedem, 
was  bom  at  Hons  on  the  27th  Sept.  1753,  and  assumed  the 
title  of  Albany  in  1772,  when  she  married  the  Pretender, 
Chailes  Edward,  grandson  of  James  IL  of  England.  Her 
hasl.nd  was  much  older  than  herself,  and  their  union 
proved  very  nnhappy.  There  were  no  children,  and  the 
Pretender,  who  was  a  confirmed  drunkard,  treated  his  wife 
with  such  brutality  that  her  health  and  even  her  life  were 
endanger^  In  1780  she  obtained  a  legal  separation,  and 
entrusted  herself  to  the  care  of  her  husband's  brother,  the 
Cardinal  of  York,  who  placed  her  in  a  convent,  and  after- 
wards removed  her  to  his  own  house  at  Bome.  Here  she 
was  frequently  visited  by  the  poet  Alfieri,  who  made  her 
the  object  of  what  seems  to  have  been  the  only  pure  attach- 
ment of  his  life,  and  who,  according  to  his  own  avowal, 
was  indebted  to  her  infiuenoe  for  all  that  was  best  in  his 
works.  '  (See  Altibbi.)  In  1788  she  was  freed  from  her 
bonds  by  the  death  of  the  Pretender,  and  in  the  same  year 
she  is  said  to  have  been  secretly  married  to  Alfieri  For 
the  remainder  of  har  life  she  resided  at  Florence,  where 
■he  continued  to  be  known  as  Countess  of  Albany,  and 
dLstinguished  herself  as  a  patroness  of  literary  men  and 
artists.  Alfieri  died  at  her  house  in  1803,  and  in  1810 
she  caused  a  monument  to  his  memory,  by  Ganova,  to  be 
erected  in  the  church  of  San  Croce.  With  the  death  of 
the  Cardinal  ol  York  in  1807  the  Stuart  line  became 
extinct,  and  the  countess,  who  died  on  the  29th  January 
1824,  was  the  last  who  was  known  by  the  name  of  Albany. 
She  was  buried  beside  Alfieri  in  the  church  of  San  Croce. 

ALBATEGNI,  an  Arabian  astronomer,  whose  proper 
name  is  Mohamm^  Ibn  Jdbir  Ihn  Sendn  Abri  Ahdillah, 
derived  this  appellation  from  Batan  in  Kesopotamia^  his 
native  town,  of  which  he  is  said  to  have  been  chiel  His 
astronomical  observations  extended  from  877  A.D.  to  his 
d.^th  in  929,  and  were  principally  conducted  at  Bakkah 
or  Aracta,  on  the  Euphrates,  and  at  Antioch  in  Syria.  His 
principal  work^  £ic(fe  Sabi,  the  original  MS.  of  which  is 
in  the  Vatican,  was  pubUi^ied  in  a  Latin  translation  by 
Plato  nburtinus  at  Nuremberg  in  1537,  under  the  title  J)e 
fkieiUia  Siellarum,  and  reprinted  at  Bologna  in  1645. 
Among  the  unpublished  works  of  Albategni  are  commen- 
taries on  the  Almoffett  and  Makcdat  of  Ptolemy,  and  a 
Treatise  en  Azlronomy  and  Geography,  Instead  of  the 
tables  of  Ptolemy,  which  were  imperfect,  he  computed  new 
cues;  these  were  adapted  to  the  meridian  of  Bakkah,  and 
were  long  used  as  the  beft  among  the  Arabs.  Albategni 
gives  the  motion  of  the  sun's  apogee  since  Ptolemy's  time, 
as  well  as  the  motion  of  the  stars,  which  he  estimated  at 
r  in  70  years.  He  makes  the  obliquity  of  the  ecliptic 
23*  35'.  His  determination  of  the  lengUi  of  the  tropical 
year  is  more  exact  than  that  of  Ptolemy,  being  only  2in. 
26s.  short  Upon  his  observations  were  founded  the  Al- 
phonsine  tables  of  the  moon's  motion.     Ho  first  subeti- 


t^ited  sme?  for  chords,  an  I  aUio  introduced  mto  tngouomotry 
the  use  of  tangents  and  versed  sinc:x  On  account  of  his 
discoveries,  the  chief  of  which  la  the  motion  of  the  sun's 
apogee,  he  has  been  called  the  Arabian  Ptolemy,  and  ho* 
been  placed  by  some  at  the  head  of  Arabian  astronomers. 

ALBATBOSS,  a  genus  of  aquatic  birds  (Diomedea), 
closely  allied  to  the  Petrels  and  Gulls,  belonging  to  the 
family  of  LongipennatcB,  or  long^winged  birds,  in  the  order 
A  atatoret.  In  the  name  Diomadea,  assigned  to  them  by 
Linnsus,  there  is  a  rtference  to  the  mythical  metamor- 
phosis of  the  companions  of  the  Greek  warrior  Diomedes 
into  birds.  They  have  the  beak  large,  strong,  and  sharp- 
edged,  the  upper  mandible  terminating  in  a  Urge  hook' 
the  wings  are  narrow  and  very  long;  the  feet  have  no 
hind  toe,  and  the  three  anterior  toes  are  completely  webbed. 
Of  the  three  species 
that  the  genus  includes 
the  best  known  is  the 
Common  or  Wandering  (^^^ 
Albatross  (D.  exulaneV 
which  occurs  in  all 
parts  of  the  Southern 
Ocean,  and  in  the  seas 
that  wash  the  coast  of 
Asia  to  the  south  of 
Behring  Strait  It  is 
the  largest  and  strongest 
of  all  sea-birds.  The 
length  of  the  body  it 
stated  at  4  feet,  and 
the  weight  at  from  15 
to  25  lb.  It  sometimes 
measures  as  much  as 
17  feet  between  the 
tips  of  the  extended  wings,  averaging  probably  from  10  tu 
12  feet  Its  strength  oi  wing  is  very  great  It  often 
accompanies  a  ship  for  days — not  merely  following  it,  but 
wheeling  in  wide  circles  round  it — without  ever  being 
observed  to  alight  on  the  water,  and  continues  its  fiight, 
apparently  untired,  in  tempeetuous  as  well  as  in  moderate 
weather.  It  has  even  been  said  to  sleep  on  the  wing,  and 
Moore  alludes  to  this  fanciful  '* doud-rocked  slumbering" 
in  his  I'ire  Wonhipperi,  It  feeds  on  small  fish  and  on 
the  animal  refuse  that  fioats  on  the  sea,  eating  to  such 
excess  at  times  that  it  is  unable  to  fly,  and  rests  helplessly 
on  the  water.  The  colour  of  the  bird  is  a  dusky  white, 
the  back  being  streaked  transversely  with  black  or  brown 
bands,  and  the  wings  darker  than  the  rest  of  the  body. 
The  flesh,  though  hard,  dry,  and  u&savoury,  is  eaten  by 
the  inhabitants  of  Klamtchatka,  who  also  capture  the  biid 
for  its  entraiU,  which  they  inflate  for  net-floats,  and  its 
long  wing-bones,  which  they  manufacture  into  various 
articles,  particularly  tobacco-pipes.  The  albatross  lays  one 
eggj  it  is  white,  with  a  few  spots,  and  is  about  4  inches 
lon^  In  breeding-time  the  bird  resorts  to  solitary  island 
groups,  like  the  Croset  Islands  and  the  elevated  Tristan 
da  Ciinha,  where  it  has  its  nest—a  natural  hollow  or  a 
circle  of  earth  roughly  scraped  together— on  the  open 
ground.  The  early  explorers  of  the  great  Southern  Sea 
cheered  themselves  with  the  companionship  of  the  alba^ 
tross  in  its  dreary  solitudes;  and  the  evil  hap  of  him 
who  shot  with  his  cross-bow  the  bird  of  good  omen  is 
familiar  to  readers  of  Coleridge's  Hime  of  the  AneieiU 
Ifariner, 

ALBAY,  a  town  of  Luzon,  the  chief  of  the  Philippine 
Islands,  in  13'  22^  N.  kt  and  123**  52'  K  long.  It  is  the 
capital  of  the  fertile  province  of  the  same  name,  and  the 
residence  of  the  governor,  and  has  an  active  trade,  dose 
to  the  town  is  an  active  volcano  by  which  it  has  been  fre- 
quently devastatiKL     Population,  13,115. 
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ALBERONI,  GiTTLio,  oardinal  and  statesman,  was  bora 
near  Fiacenza,  probably  at  the  Tillage  of  Fiorenxaola,  on 
the  Slst  May  1664.  HU  father  was  a  gardener,  and  he 
himself  became  first  connected  with  the  chorch  in  the 
humble  position  of  verger  in  the  cathedral  of  Fiacenza. 
HaTing  gained  the  favour  of  Bishop  Barni,  he  took  piieaf s 
orders,  and  afterwards  accompanied  the  son  of  his  patron 
to  Rome.  During  the  war  of  the  Spanish  succession 
Alberoni  laid  the  foundation  of  his  political  success  by  the 
services  he  rendered  to  the  duke  of  Yendditt^  commAndnr 
ol  the  French  forces  in  Italy;  and  when  these  forces  were 
recalled  in  1706,  he  accompani^  the  duke  to  Paris,  where 
he  was  favourably  received  by  Louis  XIY.  In  1711  ^e 
followed  Yend6me  into  Spain  as  his  secretary.  Two  years 
later,  the  duke  having  died  in  the  interval,  Alberoni  was 
appointed  consular  agent  for  Parma  at  the  court  of  Philip 
V.  of  Spain,  being  raised  at  the  same  time  to  the  dignity 
of  count  On  his  arrival  al  Madrid  he  found  the  Princess 
des  Ursins  all  but  onmipotent  with  the  king,  and  for 
a  time  he  judged  it  azpedient  to  use  her  influence  in 
carrying  out  his  plana.  ^  In  concert  with  her  he  arranged 
the  king^s  marriage  with  Elisabeth  Faraese  of  Psma, 
whom  he  represented  to  be  of  such  a  facile  disposition  that 
the  princess's  power  over  Philip  would  be  in  no  degree 
impiuued  by  the  union.  Alberoni  was  already  in  Parma 
to  conclude  the  negotiation  ere  the  Princess  des  Ursins 
discovered  that  he  had  entirely  deceived  her  as  to  the 
character  of  Elisabeth.  A  messenger  was  at  once  des- 
patched to  prevent,  if  possible,  the  ratification  of  the 
engagement;  but  he  arrived  t^  late.  On  reaching  Spain 
Elisabeth's  first  act^  prompted  doubtless  by  Alberoni,  was 
to  demand  the  instant  disTniBsal  of  the  outwitted  favourite, 
who  was  compelled  to  leave  the  Spanish  dominions.  The 
influence  of  the  new  queen  being  actively  exerted  on 
Alberoni's  behalf  he  speedily  rose  to  high  position.  He 
was  made  a  member  of  the  king^s  council,  bishop  of  Malaga^ 
and  in  1715  prime  minister,  and  was  raised  to  the  dignity 
of  cardinal  in  1717.  His  internal  policy  was  exceedingly 
vigorous,  and,  thou^  carried  out  altogether  regardless  cl 
popular  rights  and  liberties^  might  have  restored  the  lost 
greatness  of  Spain  had  it  not  been  for  his  unscrupulous 
and  audacious  conduct  of  foreign  afiairs.  The  key  to  his 
daring  and  crafty  schemes  is  probably  to  be  found  in  the 
desire  of  Elisabeth  to  secure  a  throne  for  hor  son  Don 
Oarlosy  bom  in  1716.  Seizing  the  flimsiest  pretext  for 
making  war  upon  Austria,  he  mvaded  the  island  of  Sar- 
dinia, then  Austrian  territory,  and  took  possession  of 
Sicily.  In  France  he  pressed  the  claims  of  Philip  7.  to 
the  regency  in  opposition  to  the  Duke  of  Orleans;  he  sought 
to  keep  Englana  employed  at  home  by  encouraging  the 
I^retender,  and  he  pursued  a  similar  policy  towards  Austria  in 
connection  with  Bagotski  of  T^ransylvania  and  the  Sultan. 
An  alliance  which  he  formed  with  Russia  and  Sweden  led  to 
no  practical  results,  and  his  other  schemes  siooilarly  failed. 
England,  France,  Austria,  and  HoUand  united  themseltea 
in  what  is  known  as  the  Quadruple  Alliance  against  the 
aggressions  of  Spain;  and  though  their  first  proposals 
were  rqected  fearlesdy  by  Alberoni,  they  were  strong 
enou^  to  succeed  when,  in  a  second  negotiation,  they  re- 
quired of  Philip  liie  <lMHni— i^^l  of  his  minister  as  an  indii^)en- 
sable  condition  of  peaoe.  On  the  5th  December  1719  he 
was  oidend  to  leave  Spain,  Elisabeth  herself  having  taken 
an  active  pert  hi  proenring  the  decree  of  banishment  He 
want  to  Italy,  and  there  bad  to  take  refuge  among  the 
Apennines,  Pope  Olsment^  who  was  his  bitter  enemy, 
having  given  strict  opdani  lor  his  anest  On  the  deatii  of 
Clement,  Alberoni  boldly  appeared  at  tiie  C<mdave,  and 
took  part  In  the  eleetioo  of  Innoesnt  TTTT.  (1731), 
after  which  he  was  for  a  short  time  imprisoned  by  the 
pontiff  on  the  demand  of  Qptin.    Aft  the  next  eleetion  he 


was  himself  proposed  for  the  papal  chair,  and  secured  tes 
votes  at  the  Conclave  which  elected  Benedict  XTTT.  Bene- 
diet's  successor,  Clement  XIL,  named  him  legate  d 
Ravenna,  in  wldch  capacity  he  incurred  the  pope's  dis- 
pleasure by  the  strong  and  unwarrantable  measures  he 
adopted  to  reduce  the  little  republic  of  San  Marino  tc 
sulgection  to  Rome.  He  was  consequentiy  replaced  hy 
another  legate  in  1740,  and  soon  after  he  retired  to  Pis' 
censa^  whm  he  founded  a  college  which  still  bean  hii 
name.  He  died  on  the  16th  June  1752,  leaving  a  sum  d 
600,000  ducats  to  endow  the  seminary  he  had  founded, 
and  the  residue  of  the  immense  wealth  he  Jiad  acquired  in 
Spain  to  his  nephew.  Alberoni  left  a  large  quanti^  d 
manuscripts;  but  the  genuineness  of  the  FoUUeal  Teda^ 
meiU,  published  in  his  name  at  Lausanne  in  1753,  Isi 
been  questioned. 

ALBERT  (Albbeoht)  I,  Duke  of  Austria,  an4  after- 
wards Ei^g  of  Germany,  bom  in  1248,  was  the  son  d 
Rudolph  of  Habsburg,  the  founder  of  the  imperial  Austrisa 
dynasty.    Rudolph  having  acquired  the  dudiy  of  Anstrb 
bv  conquest,  vested  it  in  his  son,  with  consent  of  the 
electors,  in  1282,  and  thus  founded  the  dynasty  which  stiD 
reigns.    He  also  endeavoured  to  secure  for  Albert  the  sno- 
oession  to  the  throne  of  Qermany,  but  was  unsucoessfoL 
On  the  death  of  his  father  in  1291,  Albert  seized  the  in- 
signia of  sovereignty,  and  with  characteristic  presomption 
declared  himself  king  of  Germany,  without  i^gud  to  the 
decision  of  the  eled^ors.    Their  dioice  fell  (1292)  upon 
Adolphus  of  Nassau,  and  Albert,  who  was  called  to  sap- 
press  a  revolt  among  lus  suljects  in  Switserland,  fomid  it 
necessary  to  acknowledge  the  superior  claims  of  his  riviL 
The  government  of  Adolphus  having  become  displeasmg 
to  the  electors,*  they  formally  deposed  him  in  1298,  and 
named  Albert  his  successor.     As,  however,  the  former 
refused  to  recognise  their  verdict,  the  matter  had  to  be 
referred  to  the  arbitrament  of  the  sword.     The  forces  d 
the  rival  kings  met  at  Qolheim,  near  Worms,  where  the 
army  of  Adolphus  was  defeated,  and  he  hinunif  slain  by 
Albert's  own  hand.    Upon  tins,  Albert,  wishing  probably 
to  show  his  moderation,  resigned  lus  claim  to  the  throne; 
but  he  was  ra«lected,  and  crowned  at  Aii-la-Chapelle  on 
the  24th  August  1298.    Pope  Boniface  Yin,  howerer, 
deided  the  right  of  the  electors,  and  refused  to  confirm  tjbur 
choice,  alleging  that  the  empire  belonged  to  him  alone  to 
hold  or  bestow  at  his  pleasure.    In  league  with  Philip  the 
Fair  of  France,  Albert  at  first  openly  resisted  the  pope; 
but  soon  finding  it  advisable  to  change  lus  policy,  he 
deserted  hie  ally,  admitted  the  papal  jurisdiction,  and  wis 
rewarded  with  the  kingdom  of  tiie  deposed  Philipi     It 
should  be  noted,  however,  that  he  never  received  from  the 
pope  the  crown  of  the  Roman  empire,  thou^  his  name  ii 
genersUy  included  in  the  list  of  emperors.     His  rogn  as 
king  of  Germany  was  one  of  continual  warfare.    With  s 
rapacity  which  seems  to  have  known  no  bounds,  he  endes- 
voured  to  subdue  Holland,  Zealand,  Friesland,  Hungsiy, 
and  Bohemia;  but  was  in  each  esse  unsuocessfaL    The 
attempt  to  bind  his  yoke  more  firmly  upon  the  Swiss  osn- 
tons  caused  the  revolt  of  Unterwalden,  Sehwyz,  and  Uii, 
in  January  1308,  and  thus  laid  the  foundiUion  of  the  Sins 
Oonf ederation.    It  was  while  endeavouring  to  dieek  thif 
revob  that  Albert  met  his  death  at  tihe  hand  of  his  nephev, 
John  of  Habsburg,  whose  daim  to  his  father's  limnwiimi  of 
Swabia  had  been  refused  in  the  most  itMmlfa'tig  tenns  hj 
the  kmg.    Incensed  at  the  denial  of  his  Qgihta,  John 
formed  a  conspiracy  with  three  noUamen  of  the  kii^ 
suite.    On  tiie  1st  May  1808  the  four  crossed  the  river 
Beuss  at  WindiKh  with  Albert,  who  was  dain  immedislalj 
on  landing,  and  before  the  eyes  of  the  other  members  of  ^ 
suite,  who  had  been  left  on  tiie  opposite  eidei     He  died  in 
the  arms  of  a  bsg^  woman,  who  hanfiened  to  be  i 
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Albert  waa  married  to  Elizabeth,  daaghter  of  the  count  of 
Tyrol,  who  bore  him  eleven  children. 

Four  other  reigning  dukes  of  Auetria  boie  the  name  of. 
Albert.  Of  these,  Albert  n.,  sumomed  the  Wise,  reigned 
from  1330  to  1358;  Albert  HI.  from  1365  to  1390;  and 
Albert  lY.,  sumamed  the  Pious,  from  1390  to  1402. 
Albert  7.,  sumamed  "The  JJuguanimous,"  bom  in  1397, 
was  elected  king  of  Germany  in  April  1438,  and  is  therefore 
sometimes  styled  Albert  n.,  the  higher  dignity  having 
been  previously  borne  only  by  the  first  of  the  name. 
Through  his  marriage  in  1422  with  Elizabeth,  daughter  of 
Sigismund,  ki^'g  of  Bohemia  and  Hungary,  he  ultimately 
added  the  sovereignty  of  these  dominions  to  his  own,  being 
elected  king  of  Hungary  on  the  death  of  Sigismund  in  1437, 
and  king  St  Bohemia  in  Hay  1438.  He  died  at  Langen- 
doif  on  the  27th  October  1439,  while  engaged  in  an  ex- 
pedition against  the  Turks. 

ALBERT  L,  margrave  of  Brandenburg,  stimamed  "  The 
Bear,*  from  the  heraldic  emblem  he  assumed,  bom  in 
1106,  was  the  son  of  Otto  the  Rich,  count  of  Ballenstadt, 
by  his  marriage  with  EHica,  eldest  daughter  of  the  duke  of 
Saxony.  In  1121  he  received  from  the  Emperor  Lothario 
the  marq[uisate  of  Lusatia,  to  be  held  in  fief,  and  he  served 
the  empire  faithfully  in  the  war  with  Bohemia  in  1 126.  In 
the  following  year,  from  some  unknown  motive,  the  emperor 
conferred  the  duchy  of  Saxony,  to  which  Albert,  as  son  of 
the  eldest  daughter  of  Magnus,  htfd'  the  best  claim,  upon 
Henzy  of  Bavaria,  son  of  a  younger  daughter;  and  in  1131 
Albert  was  deprived  of  Lusatia.  He  still  remained,  how- 
erer,  loyal  to  the  empire,  and  received  as  a  reward  the 
margravate  of  Brandenburg  in  1134.  In  1136-7  he  made 
incursions  into  the  territory  of  the  Wends,  his  troublesome 
neighbours  on  the  north,  and  succeeded  in  strengthening  his 
position.  In  1 1 38  the  Emperor  Conrad  IIL  conferred  upon 
him  the  duchy  of  Saxony;  but  finding  himself  unable  to 
maintain  his  rights  against  Henry  the  Lion,  he  betook  himself 
in  1142  to  the  emperor,  who  restored  SsLXony  to  his  rival, 
and  allotted  Swabia  to  him  in  compensation.  A  few  years 
later  Albert  again  attacked  the  Wends,  and  secured  by 
conquest  large  accessions  of  territory,  which  he  held  as  a 
fief  of  the  empire^  On  the  extinction  of  the  house  of 
Staden  in  1150,  Albert  was  raised  to  the  dignity  of  an 
elector.  A  third  expedition  against  the  Wends,  under- 
taken in  1157,  ended  in  their  aknoet  total  extinction,  and 
Albert  caused  the  depopulated  territory  to  be  colonised  by 
industrious  agriculturists  from  the  Rhine  and  the  Nether- 
lands, who  greatly  improved  the  face  of  the  country.  In 
1158  Albert  went  on  a  crusade  to  the  Holy  Land,  in  com- 
pany with  his  wife,  returning  the  following  year.  The 
close  of  his  reign  was  rignalised  by  anoti^er  war  with 
Henry  of  Saxony  (1164-8),  in  which  Albert  was  unsuc- 
ceasfnL  Immediately  on  peace  being  concluded,  he  abdi- 
cated in  favour  of  his  eldest  son;  and  after  two  years 
spent  ID.  retirement,  he  died  at  Ballenstidt  on  the  18th 
November  1170. 

ALBERT,  Margrave  of  Brandenburg  and  first  Duke 
of  Prussia^  third  son  of  the  Margrave  Friedrich  of  Ans- 
pach,  was  bom  on  tiie  17th  May  1490.  Being  intended 
for  tiie  church,  he  was  educated  by  Archbishop  Hermann 
of  Cologne,  and  became  a  canon  of  Cologne  cathedral  He 
seems,  however,  to  have  himself  preferred  a  military  life, 
as  he  accompanied  his  father  in  the  train  of  the  emperor  on 
an  expedition  to  Venice,  and  was  present  at  the  siege  of 
Pavis.  On  the  13th  Feb.  1511  he  joined  the  Teutonic 
order;  and  a  few  days  after,  though  scarcely  twenty-one 
years  old,  was  chosen  grand  master,  it  being  expected  that, 
as  nephew  of  Sigismund  of  Poland,  he  would  be  able  to 
secure  the  privileges  and  inimunities  which  the  order  were 
St  the  time  claiming  from  that  monarch,  l^e  refusal  of 
Albert  to  swear  allegiance  to  Sigismund  led,  after  pro- 


tracted negotiations,  which  proved  fruitless,  to  a  war  with 
Pohmd  in  1520.  A  four  years'  tmce  being  concluded  at 
Thom  in  1521,  Albert  repaired  to  the  diet  at  Nurembeig 
to  invoke  the  aid  of  his  brother  German  princes  on  behalf 
of  his  order.  The  diet  found  itself  unable  to  render  him 
any  assistance,  and  at  the  same  time  he  ^received  advice 
from  Luther  which  altogether  changed  his  purpose;  Em- 
bracing the  doctrines  of  the  Reformation,  he  was  declared 
Duke  of  Prussia,  consented  to  hold  the  duchy  as  a  fief  from 
Poland,  and  took  the  oath  of  allegiance  at  Cracow  on  the 
9th  April  1525.  At  the  same  time  he  resigned  the  grand 
mastership  of  the  order.  In  1527  he  married  Anne 
Dorothea,  daughter  of  the  king  of  Denmark.  His  subse- 
quent reign  was  marked  by  zealous  efforts,  amid  many 
difficulties,  to  promote  the  welfare  of  lus  duchy.  He  inter- 
ested himself  especially  in  the  advancement  of  learning, 
inviting  men  of  letters  to  his  court,  and  promoting  tho 
publication  of  their  writings.  In  1544  he  founded  the 
university  of  Konigsberg,  in  spite  of  great  opposition, 
chiefly  from  the  pope.  Keen  theological  disputes  between 
the  professors  of  this  university  were  among  the  many 
troubles  of  his  later  years.  He  died  of  the  plague  on  tho 
20th  of  March  1568.  His  second  wife,  the  Princess  Anna 
Maria  of  Brunswick,  who  had  been  attacked  by  the  same 
disease,  survived  him  only  a  single  day. 

ALBERT,  Cardinal  Archbishopof  Magdeburg  and  Elector 
of  Mentz,  bom  1489,  was  the  youngest  son  of  John,  Elector 
of  Brandenburg.  In  1513  he  was  consecrated  archbishop 
of  Magdeburg,  and-  about  the  same  time  he  was  chosen 
administrator  of  the  diocese  of  Halberstadt  Next  year  he 
was  raised  to  the  still  higher  dignity  of  archbishop  and 
elector  of  Mentz,  and  he  continued  to  hold  all  three  offices 
simultaneously.  For  the  pallium  in  connection  with  tha 
latter  appointment  the  pope  demanded  the  exorbitant  sum 
of  30,000  ducats,  but  enabled  the  archbishop  to  recoup 
himself  by  granting  him  the  privilege  of  selling  indulgences 
throughout  his  diocese.  It  was'  his  employment  of  the 
Dominican  Tetzel  in  this  service  which,  by  calling  forth 
Luther's  famous  ninety-five  theses,  had  so  important  an 
influence  on  the  course  of  the  Reformation.  Li  1518  he 
was  created  a  cardinal  as  a  reward  for  his  services  to  the 
Romish  church.  His  opposition  to  the  doctrines  of  Luther 
did  not  prevent  many  within  his  own  diocese  from  accept- 
ing the  Reformation;,  and  he  found  it  necessary  to  grant 
religious  liberty  to  his  subjects  in  1541,  availing  himself  of 
the  opportunity  to  extort  from  them  in  return  for  the  boon 
the  payment  of  his  debts,  which  amounted  to  500,000 
florins.  Albert  was  a  patron  of  learning,  and  counted 
Erasmus  among  his  friends.  He  died  at  Mentz  on  the 
24th  September  1545. 

ALBERT  (PRINCE),  Fbaitcis  Cfjlbles  Augustus 
Albert  Emhakuxl,  Prince  Consort  of  England,  bom  at 
Rosenau  on  the  26th  Aug.  1819,  was  the  second  son  of  the 
l^ereditary  Duke  of  Saxe-Coburg-Gotha,  by  his  first  wife 
the  Princess  Louise  of  Saxe-Qotha-Altenburg.  He  thus  be- 
longed to  the  Ernestine  or  elder  branch  of  l£e  royal  family 
of  Saxony,  which,  on  account  of  its  adherence  to  tho 
doctrines  of  the  Reformation,  had  to  surrender  the  king* 
dom  to  the  Albertine  or  younger  branch,  which  is  still  in 
possession  of  it.  The  marriage  of  his  parents  proving  an 
unhappy  one,  they  separated  in  1824,  and  the  young  pzinoo 
never  again  saw  his  mother,  who  died  in  1831.  He  was 
educated,  along  with  his  elder  brother  Emest^  under  the 
care  of  ConnttcrialSaih  Florschfitz,  who^  in  a  memoran- 
dum drawn  up  after  the  prince's  death,  speaks  in  the 
highest  terms  of  his  pupils  benevolent  disposition  and 
studious  habits.  At  the  proper  age  the  brothers  proceeded 
to  the  university  of  Bonn,  where  Horr  Florschfitz  still 
continued  to  exercise  a  general  superintendence  of  their 
studiea.     Prince  Albert  devoted  himself  especially  tp  ^ 
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naftnnl  icienoeB,  political  economy,  and  philosophy,  haTing 
for  teachers  men  of  such  world-wide  fame  as  Fichte, 
Si^egel,  and  Perthes.  He  also  diligently  cnltiTatod  at 
this  period  the  sister  arts  of  musio  and  painting,  and  thns 
qnalified  himself  for  some  of  the  most  yalnable  services  he 
was  afterwards  to  render  to  the  land  of  his  adoption.  His 
feeling  for  art  in  all  its  fonns  was  yeiy  sensitiye,  and  his 
execative  skUI,  both  as  a  musician  and  painter,  veiy  oon- 
siderahle.  In  gymnastic  exercises  he  greatly  excelled, 
carrying  off  the  first  prixe  for  fencing  in  a  competition  with 
a  Urge  number  of  students. 

In  1836  the  prince  visited  England  in  company  with  his 
father,  and  met  his  future  consort  for  the  first  time.  The 
idea  of  a  matrimonial  alliance  between  the  cousins  had 
occurred  to  various  members  of  the  family,  and  had  been 
cherished  especially  by  their  grandmother  the  dowagei^ 
duchess  of  Ooburg,  and  their  uncle  Leopold,  the  king  of 
the  Belgians.  From  the  time  of  the  queen's  accession 
there  seems  to  have  been  a  family  understanding  on  the 
subject,  though,  owing  to  the  youth  of  the  prince  and  his 
cousin,  no  formal  engagement  was  entered  into  till  two  years 
later.  In  the  winter  of  1838-9  the  prince  travelled  in 
Italy,  accompanied  by  Mr  Seymour,  a  young  English  gentle- 
man, who  was  selected  doubtiess  out  of  regard  to  the  pro- 
bable future  of  his  charge.  A  year  later  the  hopes  of 
many  were  realised  when,  on  the  23d  Nov.  1839,  the' 
^uccn  announced  to  the  Privy  Council  her  intended  mar- 
riage with  her  cousin.  The  circumstances  of  the  engage- 
i&cnt  have  been  fully  made  known  since  the  prince's  death, 
and  they  show  that  the  union  was  founded  upon  mutual 
choice,  springing  from  mutual  affection.  On  the  lOtb 
Fcbniary  1840  the  marriage  was  celebrated  at  the  chapel- 
royal,  St  James's,  amid  universal  rejoicings.  A  few  days 
before  the  event  two  billB  had  been  passed  in  parliament, 
one  naturalising  the  prince  as  a  British  subject,  and  the 
other  providing  an  annuity  of  £30,000  a  year  for  the 
maintenance  of  his  estabUshment  The  ministry  had 
proposed  that  the  sum  should  be  £50,000,  following  the 
precedent  estabUshed  in  the  case  of  Prince  Leopold;  but 
the  reduction  was  made  on  the  motion  of  Colonel  Sibthorpe, 
who  received  the  support  of  the  radicals  and  the  entire 
opposition.  The  result  of  the  vote  caused  the  prince  con- 
siderable vexation  and  disappointment,  which  were  enhanced 
whon  difficulties  were  raised  in  parliament  as  to  the  pre- 
cedence to  be  accorded  to  him.  Tlie  latter  question  was  only 
settied  by  an  exercise  of  the  queen's  prerogative.  Letters 
patent  were  issued  on  the  5th  March,  giving  the  prince 
precedeace  next  to  the  queen. 

The  position  in  which  the  prince  was  placed  by  his 
marriage,  while  it  was  one  of  distinguished  honour,  was 
also  one  of  peculiar  difficulty,  and  it  was  only  the  posses- 
sion of  a  rare  discretion  that  enabled  him  to  fill  it  so 
irreproachably  as  he  did.  Published  letters  and  memo- 
randa show  how  thoroughly  he  appreciated  the  delicate 
nature  of  his  duties,  and  how  clearly  he  perceived  the' 
limits  within  which  his  influence  must  be  confined  if  it 
was  to  be  legitimately  and  usefully  exerted.  A  letter  to 
the  Duke  of  Wellington,  declining,  after  mature  considera- 
tion, to  be  designated  to  the  office  of  commander-in-chief 
of  the  army,  is  especially  notewortiiy  as  containing  an 
admirable  description  of  the  proper  functions  of  a  prince- 
consort  Generally,  his  idea  was  that  it  was  his  duty  to 
merge  his  personality  as  completely  as  possible  in  that  of 
the  sovereign,  while  giving  her  in  idl  things  real  but  unob- 
trusive advice  and  support;  and  that  he  acted  during  his 
whole  life  in  conformity  with  this  idea  those  who  had  the 
best  means  of  knowing  were  the  readiest  to  testify.  Once, 
indeed,  at  the  commencement  of  the  Crimean  war,  it  was 
generally  believed  that  he  had  overstepped  the  limits  of 
his  position  by  interfering  unwarrantably  with  the  foreign 


policy  of  the  country  and  the  patronage  of  the  snn^. 
The  charges  were  so  definite  and  so  widely  drcolatad  that 
it  was  deemed  necessary  to  take  notice  <^  them  in  podia- 
ment  They  were  met  by  a  complete  and  emphatic  donial 
on  the  part  of  the  ministry,  and  no  one  now  beUeraa  that 
they  had  any  real  foundation.  It  was,  of  000x10,  both 
natural  and  proper  that  the  prince  should  intereai  hlmerif 
deeply  in  the  affairs  of  the  country  over  which,  by  aa  Act 
passed  on  the  4th  Aug.  1840,  he  had  been  named  regent 
in  the  event  of  the  death  of  the  queen  before  tiiid  heir  to  the 
crown  had  attained  the  age  of  eighteen  yean*  He  had  alsu 
a  right  to  interest  himself  in  the  administration  of  the  anny, 
as  being  himself  a  field-marshal  and  a  colonel  of  huaaaia. 

It  was  fortunate  for  the  prince,  shut  out  as  he  waa  by 
the  dreumstanoes  of  his  station  from  any  share  in  party 
politics,  that  he  fonnd  other  and  more  congenial  wcA 
sufficient  to  engage  all  his  energies.  He  was  qualified,  as 
few  of  his  rank  are,  to  deal  with  thoae  social  and  sciantifie 
problems  in  the  solution  of  which  men  of  all  paitaea  are 
equally  interested.  He  engaged  himself  especiaUy  in  cndca^ 
vours  to  secure  the  more  perfect  application  of  acience  and 
art  to  manufacturing  industry,  llie  Great  EzHbitlosi  ef 
1851  originated  in  a  suggestion  he  threw  ont  at  a  maering 
of  the  Society  of  Arts,  and  owed  the  greater  part  ci  its 
success  to  his  intelligent  and  lihwearied  efforta.  Sonilar 
institutions,  on  a  sinaller  scale  but  with  a  kindred  aim, 
always  found  in  him  warm  advocacy  and  substantial  sup- 
port It  was  chiefly  at  meetings  in  connection  with  theae 
that  he  found  occasion  for  the  delivery  of  addreasea  cha- 
racterised by  profound  thought  and  oomprehenaiveaeaa  of 
view,  a  collection  of  which  was  published  in  1857.  One 
of  the  most  favourable  specimens  of  his  powers  as  a  speaker 
is  the  inaugural  address  which  he  delivered  as  President  of 
the  British  Association  for  the  Advancement  of  Sdeooe 
when  it  met  at  Aberdeen  in  1859,  printed  in  an  edition  of 
his  speechee  which  appeased  in  1862.  The  educatioin  of 
his  family  and  the  management  of  his  domestie  affaiia 
furnished  the  prince  with  another  very  important  sphere 
of  action,  in  which  he  employed  himself  with  conscientioas 
devotedness.  The  training  of  the  Prince  of  Walea  was 
carried  on  under  his  own  superintendenoe,  in  acooidanoe 
witii  a  plan  he  himself  had  drawn  up;  and  it  maj  be 
questioned  whether  so  much  wisdom  and  care  was  ever 
bestowed  on  the  upbringing  of  on  heir  to  the  British 
throne.  The  estates  of  ti^e  Duchy  of  ComwaU,  the  liere- 
ditary  appanage  of  the  Prince  of  Wales,  were  so  greatly 
improved  under  his  father^s  management  that  the  rent-toll 
rose  from  XI  1,000  to  X50,000  a  year.  Prince  Albeit, 
indeed,  had  a  peculiar  talent  for  the  management  of  landed 
estates.  His  model  farm  at  Windsor  was  in  evafj  way 
wortiiy  of  the  name;  and  the  grounds  at  BalmonU  and 
Osborne,  so  universally  admired,  were  laid  out  entirely  in 
conformity  with  his  designs.  O 

A  character  so  pure,  andalife  so  useful  and  well-directed  ' 
in  all  its  aims,  could  scarcely  fail  to  secure  diiyeraal  reapect 
As  the  prince  became  better  known,  the  mistrust,  of  which 
the  adverse  votes  in  parliament  were  undoubtedly  to  some 
extent  an  expression,  gave  way,  and  the  people  vied  with 
their  queen  in  ahowering  deserved  honours  upon  hioL 
After  a  keen  contest  with  Earl  Powis,  he  was  elected  chan- 
cellor of  the  university  of  Cambridge  in  1847;  and  he  was 
afterwards  appointed  master  of  the  Trinity  HonasL  In 
1857  the  formal  title  of  "Prince-Consort"  was  oonfened 
upon  him  by  letters  patent^  in  order  to  settle  certain 
difficulties  as  to  precedence  that  had  been  raised  at  foreign 
courts.  As  he  had  previously  possessed  no  distinctive  title, 
the  precedence  he  had  received-  was  only  by  courtesy. 

It  was  in  the  prime  of  manhood  and  the  full  career  of 
hia  usefulness  that  the  prince-consort  was  removed  by 
death.     He  had  been  ercatly  occupied  dttrioig  the 
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ol  1861  with  the  ifnugomeiits  for  the  prqjected  intemar 
tknul  ezhflutkniy  and  it  was  just  after  retnming  from  one 
of  the  meetiiig*  in  connection  with  it  that  he  was  seized 
with  his  last  illness.  He  died  of  typhoid  ferer  on  the  14th 
of  Dee.  1861.  Few  ha^e  erer  beoi  more  sincerely  or  more 
uuTersally  mourned.  The  grief  of  the  qneen  was  deep  and* 
Lwting;  and  the  whole  nation  sympathiBod  in  the  truest  sense 
with  her  in  her  sorrow.  Perhaps  never  before,  except  on 
the  occasion  of  the  death  of  the  Prineeas  Charlotte,  had  all 
dasMS  of  the  people  been  so  closely  knit  together  in  the 
Mmg  of  a  common  bereavement  and  a  common  sorrow. 
A.  national  memorial,  to  be  erected  partly  by  parliamentary 
vote  and  partly  by  public  subscription,  was  at  once  reaolved 
upon,  and  nearly  eveiy  town  of  importance  throughout  the 
kingdom  embodied  in  a  statue  or  some  other  form  its 
tribute  to  the  memory  of  <'The  Good  FrinccL"  The  mag- 
nificent mausoleum  at  iVogmore,  in  which  his  remains 
were  finally  deposited,  was  erected  at  the  expense  of  the 
ijueen  and  the  royal  family.  (See  Eorlff  Yton  o/  H,R,H. 
<As  Frimct  Consort,  1867 ;  Frme^xU  S^Moekei  and  Addrttset 
ofFrmce  Albert,  with  an  Introduction,  1862). 

ALBERT  KTANZA,  a  lai^  lake  in  East  Central 
Africa,  extending  from  2*"  46'  N.  Isl  at  least  as  far  as 
2"*  &  Its  surface  is  2720  feet  above  the  level  of  the  sea : 
on  its  western  coast  are  the  Blue  Mountains,  rinng  7000 
feet  higher;  and  on  the  east  a  ridge  of  steep  cliffs,  with 
elevations  varying  from  1600  to  6000  feet  The  White 
Nile,  flowing  in  a  north-westerly  direction  from  Lake 
Victoria  Nyansa,  enters  Lake  Albert  Kyansa  about  2** 
16'  N.  lat,  and  issnes  from  it  near  its  northern  extremity. 
Messrs  Speke  and  Grant  were  informed  of  the  existence 
of  this  lake  by  the  natives,  but  Sir  Samuel  (then  Mr) 
Baker  and  his  wife  were  the  first  Europeans  who  explored 
it  in  1864.  (See  Afbiga  and  Niu,  and  also  Sir  &  W. 
Ukei^t  The  Albert  Nfanaa,  the  Greed  Baein  of  the  J^Oe,  and 
BxphrationB  of  the  Nile  Soureet,  2  vols.,  London,  1866). 

ALBERTI,  Lbon  Battuta,  dirtingidshed  as  a  painter, 
poet^  philoeopher,  musician,  and  espeoally  as  an  an^tect, 
wss  descended  from  the  noble  family  of  the  Alberti  of 
norence.  The  place  and  date  of  his  birth  are  variously 
given,  but  it  is  most  probable  that  he  was  bom  at  Venice 
about  the  year  1404.  He  was  so  skilled  in  Latin  verse 
that  a  comedy  he  wrote  in  his  twentieth  year,  entiUed 
PkHodoxime,  deceived  the  younger  Aldus,  who  edited  and 
published  it  as  the  genuine  work  of  Lepidua  In  music 
he  was  reputed  one  oi  the  first  organists  of  the  age^  He 
held  the  i^pointment  of  canon  in  the  metropolitan  church 
cf  Florance^  and  thus  had  leisure  to  devote  himself  to  his 
favourite  art  He  is  generally  r^;arded  as  one  of  the 
restorers  of  the  ancient  s^le  of  architecture,  and  has  been 
eaUed  by  some  writers  the  Florentine  Yitruvius.  At  Borne 
he  was  employed  by  Pope  Nicholas  Y.  in  the  restoration 
of  the  papal  palace  and  of  the  fountain  of  Acqua  Yergine, 
and  in  the  ornamentation  of  the  fountain  of  the  Piazia  de 
Treri.  At  Bimini  he  designed  the  oelebrated  church  of 
San*IHnoesco,  which  ie  generally  esteemed  hie  finest 
worlL  On  a  commiesion  from  Bucellai,  he  designed  the 
principal  facade  of  the  church  of  Santa  Maria  Novella  in 
Florence,  as  well  as  the  family  palace  in  the  Yia  della 
Scale,  now  known  as  the  Palasso  Strozri.  In  Mantua  he 
was  employed  by  the  Marchese  Ludovico  Qonsaga  to 
design  several  buildings,  the  most  important  being  the 
thureh  of  Sanf  AndrM.  Alberti  wrote  works  on  sculp- 
ture, Delia  Staitta,  and  on  painting,  De  Pictura,  which 
are  highly  esteemed ;  but  his  most  celebrated  treatise  is 
that  on  srchitectnre,  De  Re  JBdtfieatoria,  which  has  been 
tnnalated  into  Italian,  French,  Spanish,  and  English.  A 
Bplendid  edition  of  this  work  in  English  and  Italian,  by 
Leoni,  was  published  at  London  in  1726,  in  3  vols,  folia 
Alberti,  being  .of  an  amiable  and  generous  disposition,  was 


highly  esteemed  by  his  contemporaries.    He  died  at  Borne 
in  1472,  or,  according  to  others,  in  1484. 

ALBEBTRANDT,  Jak  CaizmciXL,otJoBxCEXiBTiAM, 
historian,  was  bom  at  Warsaw  in  1731,  his  father  being 
an  Italian.  Educated  in  the  public  ediool  of  the  Jesuits, 
he  joined  their  order  in  his  fifteenth  year,  and  gave  such 
proof  of  his  ability  that,  at  the  early  age  of  nineteen,  he 
was  iq>pointed  prof easor  at  the  college  of  Pultusk.  After 
having  successively  filled  similar  positions  in  Flock, 
Nieswiec,  and  Wilna,  he  became,  in  1766,  librarian  to 
Biehop  sUlnski,  who  designed  to  make  his  extensive  col- 
lection of  books  available  to  the  public.  A  detailed  catalpgue 
of  the  200,000  volumes  which  it  contained  was  accordii^y 
prepared  by  Albertrandy.  In  1764  he  was  chosen  by 
the  primate  Lubienski  tutor  to  hie  grandson.  Count  Felix 
Lubienski,  afterwards  minister  of  justica  In  this  capacity 
he  visited  Italy  in  1770  with  his  pupil,  residing  first  at 
Siena  and  then  at  Bome.  The  preference  Lubienski 
showed  for  nunusmatics  induced  Albertrandy  to  devote 
himaelf  while  in  Italy  to  the  special  study  of  that  sdenoe, 
and  he  was  soon  recc^gnised  as  an  authority  on  the  subject 
When  he  returned  to  his  native  country.  King  Stanislaus 
Augustus  appointed  him,  at  the  request  of  Lubienski, 
keeper  of  his  medals,  and  afterwards  hie  reader  and 
librarian.  The  representations  he  made  to  the  king  as  to 
the  extent  and  value  of  the  materials  for  Polish  history 
that  were  scattered  throughout  the  libraries  of  Bome, 
induced  Stanislaua  to  send  him  on  a  second  vieit  to  Italy, 
in  order  that  he  might  collect  theee  materials.  He  arrived 
at  Bome  in  1782,  and  devoted  three  yeare  to  the  tadc 
The  £xeerpta,  all  written  with  his  own  hand,  filled  110 
volumee  of  manuscript  To  complete  the  collection,  he 
subsequentiy  visited  Sweden,  where  the  difficulty  of  the 
work  was  greatiy  increased  by  hie  being  forbidden  to  copy 
any  portions  of  the  books  or  manuscripts  he  consulted. 
An  excellent  memory,  however,  enabled  him  in  great 
measure  to  overcome  Uie  difficulty;  and  ftom  the  libraries 
of  Stockholm  and  Upsala  he  made  extracts  which  increased 
the  entire  collection  to  200  volumes.  In  recognition  of 
his  merit  the  king  bestowed  on  him  the  bishopric  of 
Zenopolis.  He  was  the  first  president  of  the  Boyal 
Society  of  the  Friends  of  Science  in  Warsaw,  and  took  a 
large  share  in  its  proceedings  up  to  the  time  of  his  death, 
which  occurred  on  the  10th  August  1808. 

ALBEBTUS  MAGNUS,  a  oelebrated  scholastic  philo-. 
sopher,  was  bom  of  tlie  noble  family  Yon  BoUst&dt  at 
Lauingen  in  Suabia.  The  date  of  his  birth  is  most  pro- 
bably 1 193.  He  was  educated  principally  at  Paduo,  where 
he  received  particular  instruction  in  Aristotle's  writingi 
In  1223  he  became  k  member  of  the  Dominican  order, 
and  studied  theology  under  its  rules  at  Bologna  and  else- 
where. Selected  to  fill  the  position  of  lecturer  at  Cologne, 
where  the  order  had  a  house,  he  taught  for  several  years 
there,  at  Begensburg,  SMbnrg,  Strasburg,  and  Hildesheim. 
In  1245  he  ropaired  to  Paris  and  received  his  doctorate, 
teaching  for  some  time,  in  accordance  with  the  regulations, 
and  witii  great  succees.  In  1264  he  was  made  provincial 
of  his  order,  and  fulfilled  the  arduous  duties  of  the  office 
with  great  care  and  effectiveness.  During  the  time  he  held 
this  office  he  publicly  defended  the  Dominicans  against  the 
university  of  Paris,  commented  on  St  John,  and  answered 
the  errors  of  the  Arabian  philoeopher,  Averroes.  In  1259 
the  pope  made  him  bishop  of  Begensburg,  which  office  he 
resigned  after  three  years.  The  remaindcnr  of  his  life  he 
spent  partly  in  preaching  throughout  Bavaria  and  the 
adjoining  districts,  partly  in  retirement  in  the  various 
houses  of  his  order ;  almost  the  last  of  his  labours  was  the 
defence  of  the  orthodoxy  of  his  former  pupil,  Tboiuas 
Aquinas.  He  died  in  1280,  aged  87.  Albert's  works, 
published  in  twenty-one  folios  by  the  Dominican  Petei 
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.  ttfclert  hit  gnti  aotiTit^.  Ha 
WM  tbe  moffe  iriddtj  read  and  moife  leaniad  man  of  hia 
tima  The  ivbola  of  Aiiatotla'a  woifci^  praaented  in  the 
Latin  tranalationa  and  notea  of  the  Arabian  conunantataia, 
wan  hy  him  digaatad,  intamtad,  and  qratematiaad  in 
aeooidanoa  with  ohnroli  doetnna  Albert's  aetiritjr,  how- 
•far,  ia  imthar  phi]0aqphioal  than  theologinl,  for  while 
pnanng  philoaopfaj  in  genenl,  and  Aristotle  in  partieiilary 
mto  the  aerfiee  of  theologj,  he  esofaidaB  from  what  bdonga 
to  the  natozal  leaaon  all  that  ia  spedaUy  faiblittl,  aa,  e,g., 
mimdea,ihe  atonement,  and  the  Trini^ ;  thon^^  he  doea 
not  refoae  to  aee  witL  Angostin  exemjuiflcafeiona,  ahadow- 
ingiy  of  the  Ifttter  doctrine  even  in  natom  ThephHoaophical 
woAm  occnpjing  the  fiist  aiz  and  the  last  of  the  twenty- 
one  Tolnmes  are  geneially  divided  aooording  to  the 
Ariatotelian  acheme  of  the  adenoaa^  and  consist  of  inter- 
pratationa  and  condensations  of  Aristotle^s  rahtiye  works, 
with  sapplementaiy  discnssions  depending  on  the  qoeations 
thai  agitated,  and  occaaionally  divacgenoea  from  the 
Ofriniona  of  the  master.  In  logic,  he  attempts  to  imito 
the  three  rival  theories  of  nniversals^  holding  that  tmi- 
veiaala  exist  in  three  wavs— (1.)  Ante  rm,  as  ideas  in  the 
mind  of  Qod,  from  whidk  the  class  is  moddled,  and  which 
therefore  exist  before  individnal  things;  (3.)  In  rdmt,  as 
the  common  basis  in  a  dass  of  individnal  objects;  (3.) 
Pod  rflf,  as  the  mental  notion  of  the  ckuL  In  the  meta- 
phyaieal  and  phyiical  tnatiaea  he  mainly  rapeata  Aiistotie, 
differing  from  him  as  regards  the  eternity  of  the  worid 
and  the  definition  of  the  sonL  His  principal  theological 
works  are  a  commentaiy  in  three  volnmea  on  the  ^ooit 
of  ike  Senieneet  of  Peter  Lombard  (JfoffitUr  SmUmUiarum), 
and  the  Summa  Thtdlogia,  in  two  vohunesL  This  last 
la  in  aabetance  a  repetition  of  the  fiiat  in  a  more  didactic 
form.  Alberl^s  knowledge  of  physical  science  was  consider^ 
aU^  and  for  the  age  accurate.  His  indtistiy  in  eveiy  de- 
partment was  greats  and  though  we  find  in  his  system  maa^ 
of  those  inner  gapa  from  whi£no  schdlaatic  philoeophy  ww 
ever  free,  yet  the  protracted  atndy  of  Aristotle  gave  him  a 
great  power  of  aystematic  thonght  and  expoaition,  and  the 
raanha  of  that  stndy,  as  left  to  ns,  by  no  means  warrant 
the  eontemptnons  tiUe  sometimee  given  him-'-the  **  Ape  of 
Axistotk"  Tliey  rather  lead  ns  to  appradato  the  motives 
which  caused  his  oontemporariea  to  beatow  on  him  the 
honouraUe  surname  **  The  Oreat,"  and  tiie  no  leas  honour- 
able title,  «  Doctor  nmver8ali&»  For  Albert's  life  the  best 
authorities  are  Sighart,  Alberhu  Magnut,  nin  LOen  und 
mne  Wiueruehaft,  1857;  and  D'Asaailly,  AOmi  U  Grand, 
1870.  The  most  comprehensive  surveys  of  his  philosophy 
are  those  of  StOckl,  0eMAMA<»  d  ^Sb;U){«(if^ 
and,  in  smaller  compass,  Erdmann,  Orundria  d,  Oee.  d. 
Phil,  voL  1  Hanr^u,  Bitter,  and  Franti  may  also  be 
referred  ta 

ALBI,  a  city  of  France,  capital  of  the  department  of 
the  Tarn,  is  situated  on  the  river  Tarn,  41  miles  N.E.  of 
Toulouse.  It  is  a  place  of  great  antiquity,  and  was  a 
stronghold  of  the  early  French  Protestants,  giving  its 
name  to  the  Albigenses.  It  is  the  seat  of  an  arohbishop, 
and  has  a  chamber  of  commerce  and  a  public  libraiy  of 
12,000  volumes.  The  cathedral,  dedicated  to  St  OeciUa, 
is  a  magnificent  Gothic  edifice,  in  the  style  of  the  13th 
centu^,  and  has  one  of  the  finest  choirs  in  France.  Here 
there  is  a  very  valuable  silver  shrine,  of  exquisite  moeaic 
work,  containing  the  relics  of  St  Clair,  the  first  bishop  of 
the  see.  The  environs  are  charmixvg,  and  the  promenade 
fA  La  Lice,  without  the  dty,  is  a  beautiful  terrace  bordered 
with  two  rows  of  very  fine  treea  At  one  end  is  the  con- 
vent of  the  Dominicana  Albi  has  woollen  and  Ihien 
manufactures;  coal,  iron,  and  copper  are  wrought  in  the 
vicinity ;  and  the  surrounding  district  ia  very  fertile,  pro- 
ducing much  grain  and  fruit    Population  (1872),  17.469. 


ALBIQENSE8,  a  sect  oppoaed  to  the  i 
which  derivea  ita  name  faom  Allnga  (the 
noticed  above),  either  becanae  ita  doctn 
praady  oondemned  at  a  coanea  held  tiun,  or,  mora  po- 
beUy,  becauae  ita  adhetento  w«e  to  be  found  in  pxaX 
nombera  in  that  town  and  ita  neig^booriiood.  The  Alfaa- 
genaea  were  kindred  in  origin  and  more  or  leas  simikr  in 
doctrine'  to  the  sects  known  in  Italy  aa  Bateriaa^  in 
Qennany  as  CSatharistB,  and  in  France  aa  Bnlgariana,  bsi 
they  are  not  to  be  entirely  identified  with  any  of  thaaei 
Still  leas  ought  they  to  be  confounded,  aa  haa  iz^xspaoOj 
been  the  case,  with  the  Waldenaee,  who  fint  appear  aft  a 
later  period  in  history,  and  are  materially  different  in  tiieir 
doctrinal  viewa.  The  deacent  of  the  AlUgenaea  maj  be 
traced  with  tolerable  distinctness  from  the  PanBriana,  a 
sect  that  sprang  into  existence  in  the  Eaatem  Cihnrcli  dmipg 
the  6th  century.  (See  PAUUCiAinL)  The  BwiBriana  were 
Qnoetics,  and  were  accused  by  thdr  enemies  and  peiaec4ii«sa 
of  holding  Manichiwan  doctrinea,  which,  it  ia  aaid,  tlwy 
vehementiy  disowned.  Their  creed,  whatever  it  waa  pra- 
dsely,  spread  gradually  westward  through  Europe.  In  the 
9th  century  it  found  many  adherents  in  Bulgaria,  and  SOO 
years  later  it  was  maintained  and  defended,  thoa^^  not 
without  important  modifications,  by  the  Albigensea  in  the 
south  of  France.  The  attempt  to  diacover  the  precise  doe- 
trinal  opiniona  held  by  the  AlUgenaea  ia  attended  with  a 
double  difficulty.  No  formal  creed  or  definite  doetrioal 
statement  framed  by  themselves  exists,  and  in  dofanlt  of 
this  it  is  unpoasible  to  depend  on  the  representationi  of 
their  views  given  by  their  opponenta  in  the  CShnrch  of 
Bome,  who  did  not  acruple  to  exaggerate  and  distort  the 
opinions  held  by  thoee  whom  they  had  branded  aa  heretical 
It  is  probably  impossible  now  to  determine  aoenrately  what 
is  true  and  what  is  f alee  in  these  repreeentations.  It  aeema 
idmoat  certain,  however,  that  the  bond  which  united  the 
Albigenses  was  not  so  much  a  positive  fully-developed 
religious  faith  as  a  determined  opposition  to  the  Church  of 
Bome.  They  inherited  indeed,  as  has  been  already  aaid, 
certain  doctrinee  of  eastern  origLo,  such  as  the  Manirh^an 
dualism,  dooetism  in  relation  to  tiie  person  of  Christ,  and 
a  theory  of  metempsychosis.  They  seem,  like  the  Manirhees, 
to  have  disowned  the  authority  of  the  Old  Testament;  and 
the  division  of  their  adherents  into  perfedti  and  aredentei  is 
similar  to  the  Manichflean  distinction  between  dedU  and 
audUoree.  The  statement  that  they  r^ected  mairisge^ 
often  made  by  Boman  Catholics,  has  probably,  no  other 
foundation  in  fact  than  that  they  denied  that  marriage  was 
a  sacrament ;  and  many  other  stetemento  as  to  their  doctrine 
and  practice  must  be  received  at  least  with  susfdcioB  as 
coming  from  prejudiced  and  implacable  oppcmentL  Ihe 
history  of  the  Albigenses  may  be  said  to  be  wiittsn  in 
blood.  At  first  the  church  was  content  to  condemn  their 
enors  at  various  councils.  (1165, 1176, 1178, 1179),  bat  as 
their  practical  opposition  to  Bome  became  stron^^,  mors 
decided  measures  were  taken.  Innocent  IH  had  scarcely 
ascended  the  papal  throne  when  he  sent  legates  to  Touloose 
( 1 198)  to  endeavour  to  suppress  the  sect  Two  dsterdans, 
Quy  and  Begnier,  were  first  oomnuasioned,  and  in  1199 
they  were  Joined  by  Peter,  of  Castelnau  and  othen^  iHbo 
were  known  throughout  the  district  as  inqmsitors.  Bay^ 
mond  YI,  count  of  Toulouse,  took  the  part  of  lus  Alfai- 
gensian  subjects,  though  not  himself  belonging  to  the  sert, 
and  for  this  he  was  excommunicated  in  1207.  A  year 
later  the  pope  found  a  pretext  for  resorting  to  the  most 
extreme  measures  in  the  assassination  of  lus  legate  Peter  of 
Castelnau,  Jan.  16, 1208.  A  crusade  against  the  Albigeaaes 
was  at  once  ordered,  and  Baymond,  who  had  meaawhila 
submitted  and  done  penance,  was  forced  to  take  the  fidd 
ftgainst  his  own  subjects.  The  bloody  war  of  extennina 
tion  which  followed  haa  scarcely  a  parallel  in  hiatoiy.    Ac 
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town  after  town  was  taken,  the  inhabitanta  wwe  pot  to  the 
aword  without  distiBction  of  age  or  aex,  and  the  nmnerona 
eocleaiairticg  who  were  in  the  anny  espedallj  distingoiahed 
themaelTea  by  a  bloodthirsty  ferocity.  At  the  taking  at 
Be&ers  ^Jnly  23,  1209X  the  Abbot  Arnold,  being  aaked 
how  the  nereties  were  to  be  difltingoiahed  from  the  faithful, 
made  the  inlamoua  reply,  "  Slay  aU;  Qod  will  know  hia 
own.'  The  war  was  carried  on  under  the  command  of 
Simon  de  Montf ort  with  undiminished  cruelty  for  a  num- 
ber of  years.  Baymond's  nephew,  Viscotmt  Baymond 
Boger,  who  had  espoused  the  cause  of  the  Albigenses,  was 
taken  priaoner  at  Carcassone,  and  the  eect  became  fewer  in 
numbers  year  by  year.  The  establishment  of  an  In- 
quisition at  Languedoo  in  1229  accelerated  the  ezterminat- 
hig  prooeis,  and  a  few  years  later  the  sect  was  aU  but 
extinct 

ALBINO.     The  name  Albinism,  ot  LeueopaiMa,  it  ap- 
plied to  a  remarkable  peculiarity  in  the  physical  oonstitu- 
tion  of  oertain  indiyiduals,  which  consists  in  the  skin  and 
hair  being  perfectly  wldta     The  earliest  accounts  we  haye 
of  it  refer  to  its  hang  observed  among  the  negroes  of  West 
Africa  by  the  Portuguese,  who  called  tiie  persons  so  affected 
ARnnoet,     They  have  also  been  called  Leuearthiopet,  <.«., 
white  negroes.      Albinism   is  most  common  and  most 
marked  in  the  negro  and  Indian  races,  but  it  occurs  in  aU 
parts  of  the  world  and  among  all  the  varieties  of  the 
human  race.     The  appearance  arises  from  the  absence  of 
the  minute  particles  of  colouring  matter  which  ordinarily 
occur  in  the  lowest  and  last-deposUed  layers  of  the  epidezmii 
or  outer  skin,  and  to  the  presence  of  which  the  skin  owes 
its  colour.     With  very  rare  exceptions,  it  affects  the  entire 
body,  and  continues  through  Ufa     The  skin  of  the  albino 
is  of  a  dull  milky  or  pearly  colour,  unrelieyed  by  the 
slightest  tint  of  red  or  brown,  and  is  generally  of  rough 
texture.     All  the  hair  on  the  body  is  of  the  same  dull  hue, 
and  is  commonly  soft  and  silky.     Another  peculiarity  that 
inyariably  accompanies  this  whit^ess  of  ildn  and  hair  is 
an  affectbn  of  the  eyes:  the  pupil  is  a  bright  red,  and  the 
iris  (or  white  of  the  eye)  that  surrounds  it  is  of  a  pale  rose 
colour.     This  redness  is  attributable  to  the  absence  of  a 
colouring  matter,  the  pigmeiUum  fUffrvm  of  the  membrane 
of  the  eye,  which  serves  to  protect  the  retina.    In  conse- 
quence of  this  defect,  the  eye  of  an  albino  cannot  bear  a 
strong  light     Albinism  is  hereditary  in  the  same  limited 
degree  as  blindness,  deafness,  Sso,     See  <m  this  Darwin's 
Yariaiion  of  Animals  and  Plants  under  Dom$stieaiion 
(chapi  z£l),  where  mention  is  made  thai  "two  brothers 
married  two  sisters,  their  first  cousins,  none  of  the  four  nor 
any  relation  being  an  albino;  but  the  seven  children  pro- 
duced from  this  £>uble  marriage  were  all  perfect  albinoes.* 
Apart  from  the  pecnliaritiea  mentioned  above,  there  is  no 
distinction  between  albinoes  and  other  men.     Albinism  is 
not  to  be  regarded  as  a  diseased  condition  of  body;  and 
the  idea»  once  entertained,  that  it  is  accompanied  with  a 
want  of  physicd  and  mental  vigour  is  now  completely  ex- 
ploded.   Probably  this  notion  arose  from  some  of  the 
albinoes  whose  oonditbn  was  first  described  being  unhealthy 
or  imbecile;  and  even  stiU  more  (as  the  interesting  account 
of  Saussnre,  Voyages  dans  Us  Alpes,  1787,  suggests)  from 
the  temptation  to  which,  as  natural  curiosities,  they  were 
enosed  to  live  in  indolenoe  without  exerting  their  natural 
powers.    In  many  species  of  animals  albininn  occurs,  is., 
an  abnormal  whiteness  of  the  ddn,  hair,  feathers,  dtc,  due 
to  similar  eansee  as  in  the  human  albino^  but  not  so  uni- 
formly permanent    Of  this^  white  hares,  ndoe^  blackbirds, 
&a,  sre  inrtfffiww.     White  elephanti  are  regarded  with 
partioular  vonsration  by  some  eastern  natiaosL 

ALBmUS  (originally  Wbbb),  Bdnabd  BtmansMD, 
s  celebrated  anatomist,  bom  in  1697  at  Fraakfort-on- 
theOder.  wharo  his  father  was  professor  of  the  practice  of 
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In  1703  the  latter  was  transferred  to  a  pro- 
fessorship at  Leyden,  and  it  was  there  that  Bernard 
Siegfried  eomTnenced  his  studies,  having  for  his  teachers 
such  men  as  BoSrhaave^  Bidloo,  and  Ban.  His  great 
ability,  especially  in  surgery  and  anatomy,  was  early 
recognised,  and  Ban,  so  Jiutly  celebrated  as  a  lithotomist^ 
is  said  to  have  seldom  performed  an  important  operation 
without  inviting  him  to  be  present  Having  finished  his 
studies  at  Leyden,  he  went  to  Peris,  where^  under  the 
instruction  of  YsiDant^  Winslow,  and  others,  he  devoted 
himself  especially  to  anatomy  and  botany.  After  a  yeat's 
absence^  he  was,  on  the  recommendation  of  Bo€rhaave^ 
recalled  In  1719  to  Leyden  to  be  a  lecturer  on  anatomy 
and  surgery.  Two  years  later  he  succeeded  his  father  ki 
the  pr^essorship  of  these  subjects,  snd  delivered  an' 
address  at  his  installation  which  was  received  with  uni- 
versal approbation.  Albinus  speedily  became  one  of  the 
most  famous  teachers  of  anatomy  in  Europe,  his  class- 
room  being  resorted  to  not  only  by  students,  but  by  msny 
practising  physioiant  With  UtOe  original  genius,  and 
no  special  talent  for  exposition,  he  possessed  tihose  habits 
of  accurate  observation  and  patient  research  which  are  the 
best  qualification  for  his  department  of  study.  The  en- 
gravings of  bones  and  muscles  executed  1^  Wandelaar  for 
the  treatise  of  Albinus  on  these  organs  were  far  superior  in 
clearness  and  exactness  to  anything  that  had  previously 
been  produced.  Li  1745  Albinus  was  i^ipointed  professor 
of  the  practice  of  medicine,  being  succeeded  in  the  anato- 
mical chair  by  his  brother  Frederick  Bernard,  who,  as  well 
as  another  brother.  Christian  Bernard,  attained  oonslde^ 
able  distinction.  Bernard  Siegfried  was  twice  rector  of 
his  university,  and  was  an  associate  of  the  learned  societies 
of  London,  St  Petersburg,  and  Haarlem.  He  died  on  the 
9th  September  177a 

ALBINUS,  FuLooxra.    See  Alouot. 

ALBOIN,  a  king  of  the-  Lombards,  who  invaded  Italy, 
568  ▲.!>.  He  was  murdered  at  Verona  on  the  8th  June 
573.    See  Italy  and  Loxbabds. 

ALBOBKOZ,  Oil  Alvasiz  Cabillo  di,  a  cardinal  of 
Spain,  was  bom  at  Cuen9a  early  in  the  14th  century,  and 
was  rdated  to  the  royal  families  of  Leon  and  Arragon. 
While  stiU  young  he  was  appointed  archbishop  of  Toledo 
by  Alfonso  XL  of  Castile.  Uniting,  as  many  in  that  age 
did,  the  exercise  of  the  military  with  that  of  the  clerical 
profession,  he  was  able  to  show  his  gratitude  to  his  patron 
by  saving  the  king's  life  at  the  battie  of  Tarifa  in  134a 
He  conducted  the  siege  of  Algedras  in  1343,  when  the 
Inng  dubbed  him  a  knight  Falling  into  disfavour  with 
Pedro  the  Oruel,  whose  licentious  life  he  had  rebuked,  he 
fied  to  Avignon,  then  the  papal  seat^  and  was  soon  after 
wards  made  a  cardinal  by  Pope  Clement  YL  In  1363 
Innocent  YL  sent  hhn  as  a  legate  into  Italy,  with  a  view 
to  the  restoration  of  the  papal  authority  in  the  States  of 
the  Church.  He  was  recalled  in  1357,  but  was  sent  again 
to  Italy  after  a  brief  interval;  and  in  1362  had  paved  the 
way  for  the  Ntom  of  Urban  V.  to  Borne.  As  a  mark  of 
gratitude,  the  pope  appointed  him  legate  at  Bdlpgna  in 
1367,  bat  he  died  at  Yiterbo  the  ssme  yesi;  According 
to  his  own  desire,  his  remains  were  caiiied  to  Toledo, 
wl^ere  Henry  of  OartOe  caused  them  to  be  entombed  with 
almost  loyal  honours.  A  work  by  Albomos  on  the  con- 
stitution of  the  Ohurbh  of  Bome,  first  printed  at  Jesi  in 
1473,  is  now  very  rsre.  The  coll^  oi  St  Clement  at 
Bok«na  was  founded  by  Albomos. 

ALBBECHTSBEBGEB,  JoHAinr  Oxobo,  a  celebrated 
nmsidaa,  bom  at  Kloster-Neuburg,  near  Yienna,  on  the 
8dFeb«iiaiyl736.  He  studied  musicsl  composition  under 
the  ooorl  organist,  Maim,  snd  became  one  of  the  most 
learned  and  skilful  eontiapuntists  of  his  sgei  After  being 
employed  as  organist  at  Baab  and  Maria-Taferi,  he  was 
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appointed  in  1772  oiganist  to  the  oonrt  of  l^enna,  and  in 
1792  kapellmeister  of  St  Stephen's  cathediaL  His  fame 
as  a  theorist  attracted  to  him  in  the  Austrian  capital  a 
huge  number  of  pupils,  some  of  whom  afterwards  became 
eminent  musicians.  Among  these  were  BeethoTeUy  Hum- 
mel, Moscheles,  Seyfried,  and  WeigL  Albrechtsberger 
died  in  1809.  His  published  compositions  consiBt  of  pre- 
ludes, fugues,  and  sonatas  for  the  piano  and  organ,  string 
quartettes,  dca ;  but  the  greater  proportion  of  his  works, 
▼ocal  and  instrumental,  exist  only  in  manuscript,  and  are 
in  the  possession  of  Prince  Esterha^.  Probably  the  most 
valuable  sendee  he  rendered  to  music  was  in  his  theoretical 
works,  which  to  a  great  extent  superseded  earlier  treatises, 
and  are  still  standard  authorities.  In  1790  he  published 
at  Leipaio  a  treatise  on  composition,  of  which  a  third 
edition  appeared  in  1821.  A  collection  of  hii  writings  on 
harmony,  in  three  Tolumes,  was  published  under  the  care 
of  his  pupil  Seyfried  in  1826.  Q%e  English  translation  of 
the  latter  is  ^m  a  French  version,  and  not  from  the 
original. 

ALBUERA,  a  smsll  village  of  Spain,  in  the  province  of 
Badigoz,  13  miles  S.E.  of  the  town  of  that  nama  It  is 
celebrated  on  account  of  the  victory  gained  there  on  the 
16th  of  Hay  1811  by  the  Engli^  Portuguese,  and 
Spaniards,  under  Marshal  Bereaford,  over  the  French 
anny  commanded  by  Marshal  Soult. 

ALBUFERA  DE  VALENCIA,  a  bgoon,  7  miles  south 
of  Valencia  in  Spain,  about  12  miles  in  length  and  4  in 
breadth,  12  feet  being  its^  greatest  depth.  It  communi- 
cates with  the  sea  by  a  narrow  outlet,  which  can  be 
opened  or  closed  at  pleasure.  The  lake  is  crown  property, 
and  is  of  great  value  from  the  fish  and  wfld  fowl  with 
which  it  abounds.  In  1812  Marshal  Suchet  was  created 
duke  of  Albuf era  by  Napoleon  for  his  conquest  of  Valencia, 
and  invested  with  the  domain;  but  the  battle  of  Vitoria 
soon  deprived  him  of  his  possession,  though  he  still  re- 
tained the  title.  Subsequently  the  revenues  of  Alouf era 
were  conferred  upon  the  Duke  of  Wellington,  in  token  of 
the  gratitude  of  tiie  Spanish  nation. 

MiBIJM  (albvs,  white),  originally  denoted  a  tablet 
on  which  decrees,  edicts,  and  other  public  notices  were 
inscribed  in  ancient  Rome.  It  was  so  called  probably 
because  the  tablet  was  made  of  white  or  whitened  material, 
though  some  authorities  say  that  the  inscription  was  in 
white  characters.  The  Pontif ex  Moximus  wrote  his  annals 
{AwmUs  Mcucimt)  upon  an  album.  In  course  of  time  the 
|enn  came  to  be  restricted  almost  exclusively  to  lists  of 
official  names.  Such  were  the  Album  Judieum,  Album 
Senatorwn^  Album  Deeurymum,  Album  OmUuricB,  In 
modem  times  album  denotes  a  book  in  which  verses^  auto- 
graphs, sketches,  photographs,  d^c.,  are  collected.  It  is 
also  applied  to  the  officiid  list  of  matriculated  students  in 
a  university,  and  to  the  roll  in  which  a  bishop  inscribes 
the  names  of  his  clergy. 

ALBUMAZAR  (Abu-Maabchab),  a  celebrated  Arabian 
astronomer,  bom  at  Balkh,  in  Turkestan,  in  805  A.D., 
died  at  Wasid  in  885.  He  had  reached  the  age  of  forty- 
seven  before  he  entered  on  the  studies  to  which  he  owes 
his  fame.  His  principal  works  are  An  Introduction  to 
Astronomy  and  the  Book  of  Cor^uneUon,  both  published 
in  a  Latin  translation  at  Augsburg  in  1489,  and  again  at 
Venice  in  1515.  A  work  On  the  Eevoluiion  of  the  Teare  is 
also  attributed  to  him,  in  which  it  is  maintained  that  the 
world  was  created  when  the  seven  phinets  were  in  con- 
junction in  the  first  degree  of  Aries,  and  that  it  will  come  to 
an  ond  at  a  like  coxigunction  in  the  last  degree  of  Pisces. 

ALBUMEN,  an  oxganio  substance  of  a  very  complicated 
structure.  It  is  typical  of  a  group  of  bodies  that  have 
the  same  chemical  composition  but  very  different  pro- 
Dertiea.      The   princii)al  varieties   are  named   albumen. 


fibrin,  and  casein.  Tfaej  are  sometimes  called  the  liAlo* 
genetio  bodies,  because  they  are  essential  to  the  building 
up  of  the  animal  organism.  The  vegetable  kingdosn  is 
the  original  source  of  the  albumenoid  group  of  subataneea. 
In  plants  the  albumen  is  found  in  greatest  quantity  ia 
the  seed.  The  mean  average  percentage  compoaitiijii  of 
the  albumenoids  is  as  follows — 

Cttbon, 5S-S 

Hydrogen, 7*0 

Nitrogwi, W-7 

Bolphur, 1-2 

OiygSD, ^     22-3 


100 -0 


The  trae  chemical  formula  of  these  bodies  ia  unknown, 
but  if  we  regard  the  sulphur  as  replacing  ozygeiiy  then 
the  eimpUit  empirical  formula  is  C^JSfi^ 

All  liie  albumenoid  bodies  are  capable  of  existing  in  two 
f  orms---{a)  soluble,  (6)  insoluble.  They  belong  to  the  daas 
of  bodies  called  edloidM^  and  easily  pass  from  the  one  oon- 
dition  into  the  other.  Whether  in  the  soluble  or  insolubls 
condition,  they  toe  easily  dissolved  by  caustic  potash,  and 
may  be  precipitated  by  the  addition  of  acetic  add.  The 
soluble  varieties  are  coagulated  by  alcohol,  and  precipitated 
by  salts  of  copper,  lead,  and  mercury^  Strong  sulphuric  add 
dissolves  them,  with  the  jproduction  of  leucine,  tjiosine, 
and  ammonianl  salts.  Strong  nitric  acid  prodnoea  in 
their  solutions  a  coagulum  of  a  bright  orange  colour, 
and  then  gradually  dissolves  it  with  efferveseenoeu  A 
solution  of  nitrate  of  mercury,  when  heated  with  the 
members  of  the  group,  produces  a  deep  red  colour,  and 
this  is  one  of  the  most  delicate  tests.  Some  varietiea  of 
albumen  coagulate  when  heated.  All  the  albumenoid 
bodies  are  amorphous,  and  may  be  kept  when  dry  for  any 
length  of  time,  but  when  moist  they  rapidly  putrefy,  and 
produce  a  sidcening  odour.  Among  the  products  of 
putrefaction  are  found^eudne  and  tyrosine,  and  tyrNmatf, 
butyrate,  valerate,  and  sulphide  of  ammonium.  The  readi- 
ness with  which  these  bodies  change  in  the  moiat  con- 
dition produces  the  digestive  and  other  fennents  In  the 
body,  and  the  synaptase,  diastase,  and  emulsin  which  we 
find  in  plants.  The  specaal  properties  of  albumen,  fifasiny 
and  casein  will  be  described  in  the  artideCmDOBTET.  From 
its  property  of  coagulating  when  heated,  albumen  is  employed 
in  the  arts  to  remove  colouring  matters  from  liquids. 

ALBUQUERQUE,  a  town  of  Spain,  in  the  pnmnce  of 
Badigoi^  9  miles  from  the  frontiers  of  Portugal  Situated 
on  an  eminence,  it  is  defended  by  an  ahnost  impngnaUe 
fortress  biult  on  a  high  mountain.  It  was  taken  by  the 
allies  of  Charles,  at  that  time  a  competitor  for  the  Spanish 
throne,  in  1705,  but  was  restored  to  the  Spanish  crown  in 
1715.  It  has  woollen  and  linen  manufactures,  and  exxMrts 
cattle  and  fruits.     Population,  7000. 

ALBUQUEBQUE,  Alphonso  i>'  (in  Portuguese  Afomm 
d'Alboguergue),  sumamed  "The  Great,"  and  "The  Fortn- 
guese  Mars,"  was  bom  in  1453  at  Alexandria,  near  liabon. 
Through  his  father,  Qonzalvo,  who  held  an  important 
podtion  at  court,  he  was  coxmectod  by  illegitimate  deaoest 
with  the  royal  family  of  Portugal,  and  through  his  mother, 
Dona  Leonora  de  Menezes,  he  could  daim  kindred  with 
Zarco  and  other  illustrious  navigators.  He  was  educated 
at  the  court  of  Alphonso  V.,  and  after  the  death  of  iJtat 
monarch  seems  to  have  served  for  some  time  in  Africa. 
On  his  return  he  was  appointed  eetribeiromor  (chief 
equerry)  to  JoSo  £L  In  1503  he  sot  out  on  his  first  expe- 
dition to  the  East,  which  was  to  be  the  scene  of  his  fotore 
triumphs.  In  company  with  his  kinsman  Francisco  he 
sailed  round  the  C^po  of  Qood  Hope  to  India,  and  sno- 
ceeded  in  establishing  the  king  of  Cochin  seenrely 
on  his  throne,  obtaining  in  return  for  tliin  scrvioo  pet- 
misuon  to  build  a  Portuguese  fort  at  Cochin,  and  thw 
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lajiDg  tWfoancbiioii  of  His  cOaaiiefB  empize  in  the  Eut 
He  returned  liome  in  July  l604,  and  ynm  weQ  roceiycd 
hy  King  Emmiinnel,  who  enMsted  hun  with  the  oommuid 
of  a  squadron  of  flTa  Tessel%'in  the  fleet  of  sixteen  which 
sailed  for  India  in  1506  nnder  Tristan  da  Cnnha.  After 
a  secies  of  Bnceeesfal  attacks  on  the  Moorish  cities  on  the 
east  coast  of  Ahic^  Albnqnerqne  separated  from  Da 
Cnnha,  and  sailed  with  his  squadron  against  the  island  <^ 
Onnnz^  in  the  Pelsian  Chilf,  which  was  then  one  ai  the 
rJixef  centres  of  commerce  in  the  East  He  arrired  on  the 
35th  September  1507^  and  soon  obtained  possession  of  the 
island,  though  he  was  unable  long  to  wtainfatin  Iob  position. 
With  his  squadron  increased  bj  three  vessels,  he  reached 
the  Malabar  coast  at  the  dose  of  the  year  1508,  and  im- 
mediately made  known  the  commission  he  had  receiyed 
from  the  king  empowerii^  him  to  supersede  the  goremor 
Almeida.  The  latter,  hosrever,  refused  to  recognise  Albu- 
querque's credentials,  and  cast  him  into  prison,  from  which 
he  was  only  raleased,  af  ier  three  months'  confinement,  on 
the  arrival  of  the  grand  marshal  of  Portugal  with  a  Isrge 
fleet  Almmda  havuig  returned  home,  Albuquerque 
speedily  showed  the  eneroy  and  determination  of  his 
character.  An unsucceesfulattack upon  Oalicut in Janu- 
siy  1510,  in  which^  the  commander-in-chief  received  a 
lerere  wound,  was  inunediately  followed  by  the  investment 
and  capture  of  Qoa.  Albuquerque,  finding  himself  unable 
to  hold  the  town  on  his  fint  occupation,  abandoned  it  in 
Aogost,  to  return  with  reinforcements  in  November,  when 
he  obtained  undisputed  possession.  He  next  directed  his 
forces  against  Malacca,  which  he  subdued  after  a  severe 
straggle.  He  remained  in  the  town  nearly  a  year  in  order 
to  strengthen  the  position  of  tiie  Portuguese  power.  In 
1512  he  sailed  for  the  coast  of  Malabar.  On  the  voyage 
a  violent  storm  arose^  Albuquerque's  vessel,  the  ^'Flor  de 
hi  Mar,"  which  carried  the  treasure  he  had  winaMed  in  his 
conquests,  was  wrecked,  and  he  himself  barely  escaped 
with  his  Ufa  In  September  of  the  same  year  he  arrived 
St  Goa,  where  he  quibUy  sttppressed  a  serious  revolt 
headed  by  Idalcan,  and  took  sucu  measures  for  the  security 
and  peace  of  the  town  that  it  became  the  most  flourishing 
of  the  Portuguese  settlementB  in  India.  Albuquerque 
had  been  for  some  time  under  orders  from  the  home 
jiovemment  to  undertake  an  expedition  to  the  Bed  Sea, 
m  order  to  secure  that  channel  of  communication  exclu- 
sively to  Portugal  He  accordingly  laid  si^ge  to  Aden  in 
1513,  but  was  repulsed ;  and  a  voyage  into  the  Bed  Sea, 
the  fost  ever  made  by  a  European  fleets  led  to  no  sub- 
stantial results  In  order  to  destroy  the  power  of  ligypt, 
he  is  said  to  have  entertained  the  idea  of  diverting  the 
course  of  the  Nile,  and  so  rendering  the  whole  country 
beiren.  His  last  warlike  undertaking  was  a  second  attack 
upon  Ormus  in  1515.  The  island  yielded  to  him  without 
resistance,  and  it  remained  in  the  possessbn  of  the  Portu- 
guese untQ  1622.  Albnquerqu^s  great  career  had  a  pain- 
ful and  ignominious  dose.  Ha  had  several  enemies  at 
the  Portuguese  court  who  lost  no  opportunity  of  stirring 
up  the  jealousy  of  the  king  against  him,  and  his  own 
ij^udidoua  and  arbitrary  conduct  on  several  occasions 
serred  their  end  <mly  too  well  On  his  return  from 
Orpmi^  at  the  entrance  of  the  harbour  of  Goa,  he  met  a 
vessel  from  Europe  bearing  despatches  azinouncing  that 
he  WBS  superseded  by  his  personal  enemy  Soared  The 
blow  was  too  much  for  him,  and  he  died  at  sea  on  the 
16ih  December  1515.  Before  his  death  he  wi^>te  a  letter 
to  the  king  in  dignifled  and  affecting  terms,  vindicating 
his  conduct  and  claiming  for  his  son  the  honours  and 
rewsrda  that  were  justly  due  to  himsell  His  body  was 
buried  at  Goa  m  the  Churbh  of  Our  Lady,  and  it  is  per- 
h^  the  most  convincing  proof  possible  of  the  justice  of 
his  administntion,  that^  many  years  after^  Moois  and 


Hindoos  used  to  go  to  his  tomb  to  invoke  protection 
against  the  iigustice  of  his  successors.  The  king  of  Por- 
tugal was  convinced  too  late  of  his  fidelity,  and  endeav- 
oured to  atone  for  the  ingratitude  with  which  he  had 
treated  him  bv  heaping  honours  upon  his  natural  son 
Affonso.  The  latter  published  a  selecfion  from  his  fathra^s 
papers,  under  the  title  Commeniarioi  do  Grande  4faiuo 
d^^lboqiur^pte. 

ALGOUS,  one  of  the  great  lyric  poets  of  Greece,  was 
a  native  of  Mitylene  in  Lesbos,  and  flourished  about  the 
vear  600  B.a  From  the  fragments  of  his  poems  which 
have  come  down  to  us  we  learn  that  his  life  was  greatly 
mixed  up  with  the  political  disputes  and  internal  feuds 
of  his  native  city.  He  aided  with  the  nobles,  and  took 
an  active  part  against  the  tyrants,  who  at  that  time  set 
themselves  up  in 'Mitylene.  He  was  obliged,  in  conse- 
quence, to  quit  his  native  country,  and  spend  the  rest  of 
his  life  in  exila  The  date  of  his  death  is  unknown.  His 
poemi^  which  were  composed  in  the  JSolian  dialect,  were 
collected  afterwards,  and  apparentiy  divided  into  ten 
booksL  The  subjects,  as  we  can  still  see  from  the  frag- 
ments, were  of  the  most  varied  kind :  some  of  his  poems 
wero  hymna  to  the  gods ;  others  wero  of  a  martial  or 
political  diaraeter  i  otiiers  again  breathed  an  ardent  love 
of  liberty  and  hati:ed  of  the  tyrants ;  and  lasti^  some  wero 
of  an  erotic  kind,  and  appear  to  have  been  particulailv 
remarkable  for  the  fervour  of  the  passion  they  described. 
Horace  looks  upon  Alcnus  as  his  great  model,  and  has,  in 
one  passage  (Od  ii  18.  26,  H  tqq,)  given  a  fine  picturo  of 
the  poetittl  powers  jof  the  .£olian  bud.  The  caro  which 
Alcnus  bestowed  upon  the  construction  of  his  verses  war 
probably  the  reason  why  one  kind  of  metre,  the  Alcaic, 
was  named  after  him.  Not  one  of  his  compositions  has 
come  down  to  us  entire,  but  a  complete  collection  of  all 
the  extant  fra^ents  may  be  found  in  Ber^g^s  Poda 
LyHei  Oraei,  l2psi»,  1852,  8va 

ALOAIOS,  in  AneUiU  Fodry,  a  namh  given  to  several 
kinds  of  verse,  from  Alcens,  their  nput^  inventor.  The 
first  kind  conaista  of  five  feet^  via.,  a  spondee  or  iambic, 
an  iambic,,  a  long  syllable^  and  two  dactylsa ;  the  second 
of  two  dactylsa  and  two  trochees.  Besides  these,  which 
aro  ceSM^diui^ie  AkaSa,  then  is  another,  simplj  styled 
AlecnCf  consisting  of  an  epitrite^  two  choriambi,  aod  a 
bacchius;  thus — 

€htr  Um$ijla\imm  Tittrim  \  itmgtn,  mr  \  olinmf 

The  Alcaic  ode  ia  composed  of  several  strophes,  eadi.con- 
sisting  of  four  verses;  the  first  two  ot  which  aro  always 
alcalcs  of  the  first  kind;  the  third  verse  ia  an  iambic 
diameter  hypereataleotio,  consisting  of  four  feel  and  a 
long  syllable;  and  the  fourth  verse  is  an  alcaio  of  the 
second  kind.  The  f oUowing  strophe  is  of  this  apedei^ 
which  Horace  calla  **Ale<Bi  mmaeet  ecmmm^ — 
JIToa  jwaiidflilMa  uMiZto  eoooMfif 

NvmrnUaHf  quidtorum 
Mmtrtbus  $egsUnUr  vtL 

ALOAIDE,  or  Aloatds,  a  word  of  Moorish  origin, 
being  derived  from  the  Arabic  hida,  to  head,  which  waa 
applied  by  the  Spanish,  the  Portuguese,  and  the  Moora  to 
the  military  officer  appointed  to  take  charge  of  a  fortress 
or  prison.     See  Alcaldb. 

ALOALA  DE  GUADAIBA,  a  town  of  Spain,  in  tiie 
province  of  Seville,  Andalusia,  aituated  on  the  Guadaira, 
7  milea  E.  of  Seville.  It  containa  an  old  castle  and  other 
Mooriah  remains ;  but  it  is  now  chiefly  remarkabis  for  the 
excellent  quality  of  ita  bread,  whence  the  epithet  de  loe 
Pmuideroi,  aometimes  applied  to  it  Nearly  the  wbda  ol 
the  bread  required  by  the  town  ol  Seville  ia  made  ham 
Population^  700a 
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ALCALA  DE  HENABES,  an  aadent  Spaaiali  city  on 
tlie  nvet  Henares,  17  miles  KN.R  of  Madrid.  It  has 
been  identified  with  the  Bonian  CompliUum,  which  was 
destroyed  abont  the  year  1000,  and  was  rebuilt  by  the 
Moors  in  1083.  In  later  times  it  was  renowned  for  its 
ridily-endowed  nnirersity,  founded  by  Cardinal  Ximenes 
in  1510,  which,  at  the  height  of  its  prosperity,  numbered 
more  than  10,000  students,  and  was  second  only  to  that 
of  Salamanca.  Here  the  famous  edition  of  tiie  Holy 
Bible  known  as  the  Compltttennan  Polyglot  was  prepared. 
The  college  of  St  Bdef  onso  contains  a  magnificent  diapel, 
in  which  Xunenes  is  buried,  and  is  diatmgoiBhed  by  its 
splendid  architecture,  partly  Moorish  and  partly  Qothio. 
Alcala  is  further  celebrated  as  the  birthplace  of  the  €^ 
man  emperor  Ferdinand  L,  the  poet  Figueroa,  the  naturalist 
Bustamente  de  la  Camera,  the  historian  Solis,  and  last  and 
greatest  of  dl,  Cervantes,  who  was  bom  here  in  1647. 
Since  the  removal  of  the  uniTersity  to  Madrid  in  1836  the 
town  has  rapidly  declined.  It  contains  a  military  academy 
and  various  public  institutions,  but  is  of  Httle  commercial 
importance^     Population,  8745. 

ALCALA  LA  REAL,  a  town  of  the  province  of  Jaen  in 
Spain,  18  miles  S.W.  of  the  town  of  that  name^  It  stands 
on  a  declivity  between  two  mountain  ridges,  at  an  elevation 
of  about  3000  feet  above  the  sea.  It  possesses  a  fine  abbey. 
Its  distinctive  name  la  Real^  the  Boyal,  is  derived  from  its 
capture  in  1340  by  Alphonso  XL  of  Leon,  in  person. 
In  1810  the  Spaniards  were  defeated  here  by  the  French 
under  SebastianL  Some  trade  is  carried  on  at  the  place 
in  wine  and  wool.     Population,  11,521. 

ALCALDE  (from  iJie  Arabic  aUadi^  the  judge),  an 
official  title  given  in  Spain  to  various  classes  of  functionaries 
entrusted  with  judicial  duties.  Criminal  judges,  members 
of  courts  of  appeal,  magistrates,  and  even  parish  officers 
are  all  known  by  the  name  alcalde — secondary  descriptive 
titles  distinguishing  their  different  positions  and  functions. 
It  is  to  be  observed  that  the  word  is  entirely 'distinct  from 
Alcaide,  the  latter  being  always  employed  to  designate  a 
military  officer. 

ALCAMENES  ('AXxofici^),  a  famous  Athenian  sculp- 
tor, a  pupil  of  Phidias,  who  is  celebrated  for  his  skill  in 
art  by  Cicero,  Pliny,  Pausanias,  Lucan,  &c.  He  flourished 
from  about  448  to  400  B.a,  and  appears  as  one  of  the 
great  triumvirate  of  Qreek  sculptors,  Phidias,  Alcamenes, 
and  Polydetus.  He  is  said  to  have  once  competed  with 
his  master,  the  subject  being  a  statue  of  Minerva.  In  this 
attempt  the  style  of  Alcamenes  was  exquisite  in  finish, 
but  he  had  overlooked  the  consideration  that  the  statue  was 
to  be  placed  on  a  high  column,  and  there  his  work  would 
not  bear  comparison  with  that  of  his  great  master.  His 
statue  of  Venus  Urania,  in  the  temple  of  that  deity  at 
Athens,  was  reckoned  his  masterpiece. 

ALCAMO,  a  city  of  Sicily,  in  the  Italian  province  of 
Trapani,  is  situated  22  miles  E.  of  Trapani,  near  the  Qulf 
of  Castellamare.  It  lies  in  a  district  of  peculiar  fertility, 
which  produces  some  of  the  best  wines  in  the  island.  The 
town  is  pleasantiy  situated  on  elevated  ground,  but  its 
internal  appearance  is  mean  and  dirty.  It  contains  a  very 
strong  castle,  and  many  churches  and  monasteries.  Near 
it  are  the  ruins  of  the  ancient  SegeOa,  including  a  Doric 
temple  and  a  theatre  in  good  preservation;  and  there  are 
also  on  the  neighbouring  hill  Moorish  towers  and  other 
remains,  standing  as  memorials  of  the  Saracen  occupation 
€f  SicQy.     Popuktion  (1865),  19,518. 

ALCAKTAIIA,  the  ancient  Norba  Cofsarea,  a  town  of 
Spain,  in  the  province  of  Caceres,  on  a  rocky  height  on 
the  left  bank  of  the  Tagus.  Alcantara  (in  Arabic,  the 
Mdffe)  derived  its  name  from  the  magnificent  Boman 
bridge  which  spanned  the  Tagus  at  this  point,  and  which 
was  erected,  according  to  the  inscription,  A.D.  104,  in 


honour  of  the  emperor  Tn^an,  who  was  a  natifv  of  Spaia 
This  remarkable  structure  is  built  entirelty  of  Uoda  d 
granite  without  cement^  and  consisted,  imtil  iti  psrtU 
destruction,  of  six  arches  of  various  span,  with  a  totii 
length  of  670  feet  and  a  height  of  210  feet  Tha  seooni 
arch  on  the  right  bank  was  blown  up  by  the  En^^  it 
1809,  and,  although  temporarily  reoonstincted,  was  agvn 
destroyed  in  1836  to  prevent  the  passage  of  tlia  Ouliit 
troops.  The  bridge  has  never  since  been  repaired;  and  il 
is  a  striking  illustration  of  the  want  of  public  spiril  is 
Spain  that  Uke  river  is  crossed  by  means  of  a  f enyAwit  is 
tiie  neighbourhood  of  this  grand  enguneering  woik,  iHudi 
it  is  a  national  duty  to  preserva  The  popdataon  of  tiie 
town  is  4200. 

ALCANTARA,  a  seaport  of  BrazO,  in  the  pravisM  d 
Maranhio,  on  the  bayof  San  Marooa.  It  has  a  toloi^ 
harbour;  and  ezoeUent  cotton  is  grown  in  th«  vieioit^, 
forming  the  chief  article  of  oommeroa  Bioa  and  a^ 
obtained  from  the  neigjhbouring  lagoons,  are  also  eipartadl 
Population,  10,000. 

ALCANTARA,  Ekiokis  ot  (la  CabaUeria  de  Ahm- 
torn),  an  order  of  knights  of  Spam,  instituted  about  1156 
▲.D.  by  the  brothers  Don  Snares  and  Don  Qomea  ds  BB^ 
rientos  for  protection  against  the  Moors.  In  1 1 77  ihej  wen 
confirmed  as  a  religious  order  of  knighthood  imdsr  Bens- 
dictine  rule  by  Pope  Alexander  IIL  Until  about  1315 
they  were  known  as  the  Knights  of  San  Julian  del  Penjio; 
but  when  the  defence  of  Alcantara,  newly  wrested  fron 
the  Moors  by  Alphonso  IX.  of  Castile,  was  entrusted  to 
them,  they  took  their  name  from  that  dty.  For  a  coa- 
siderable  time  they  were  in  some  degree  subject  to  the 
grand  master  of  the  kindred  order  of  Qdatravm.  Ulti- 
mately, however,  they  asserted  their  independsDCS  by 
electing  a  grand  master  of  their  own,  the  first  hbldsr  of 
thb  office  being  Don  Di^go  Sanchez  During  the  rale  d 
thirty-seven  successive  grand  masters,  similarly  chosea,  tbi 
influence  and  wealth  of  the  order  gradually  increased  until 
the  Knights  of  Alcantara  vrare  almost  as  powerful  ss  the 
sovereign.  In  1494>5  Juan  de  Zufiiga  waa  previiled 
upon  to  resign  the  grand  mastership  to  Ferdinand,  wlo 
thereupon  vested  it,  ss  he  had  already  done  that  of  two  other 
orders,  in  his  own  person  as  king;  and  this  arrangement  v« 
ratified  by  a  bull  of  Pope  Alexander  YL,  and  was  dedsred 
permanent  by  Pope  Adrian  YL  in  1623.  The  yeuij 
income  of  Zufiiga  at  the  time  of  his  resignation  amconted 
to  150,000  ducata.  In  1640  Pope  Paul  HL  released  thi 
knights  from  the  strictness  of  Benedictine  rale  I7  giTiag 
them  permission  to  marry,  though  second  manisge  mi 
forbidden.  The  three  vows  vrare  hencefortii  o&e&ali^ 
eattitai  coi^vgalU,  and  eonversio  morum.  In  modem  timef 
the  histoiy  of  the  order  has  been  somewhat  chequerei 
When  Joseph  Bonaparte  became  king  of  Spain  in  1808,  b 
deprived  the  knights  of  their  revenues,  whidi  were  wij 
partially  recovered  on  the  restoration  of  FerdinsBdYII 
in  1814.  The  order  ceased  to  exist  as  a  spiritual  bodj  is 
1836,  though  it  is  still  recognised  in  its  civil  capad^. 

ALCARAZ,  a  small  town  in  Spain,  in  the  provinoe  d 
Albacete,  34  miles  W.S.W.  of  the  town  of  that  nama  It 
stands  on  veiy  hilly  ground  near  the  river  Quadanncnii 
and  has  the  remains  of  a  once  strong  castle  and  of  a  ims- 
nificent  Roman  aqueduct  Weaving,  iron-founding,  u^ 
agriculture  are  the  chief  branchea  of  industry.  Copptf 
and  sine  are  found  in  the  vicinity.    Population,  7325. 

ALCAYALA,  a  duty  formerly  charged  in  ^ain  and  its 
^colonies  on  all  transfers  of  property,  whether  pabUe  a 
private.  ItwasoriginallyimposedbyAIphonsoXItoMCOi 
freedom  from  the  Moors  in  1341,  as  an  (u2  fniorem  tsi « 
10,  increased  afterwards  to  14  per  cent,  on  the  selfiag 
price  of  all  commodities,  whether  raw  or  manulMtarad, 
which  was  chargeable  as  often  as  they  were  aoild  er  ex- 
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flttanged.  It  sdbjeoted  creiy  farmer,  erery  manuf aotnrer, 
fffwj  merchant  and  ahopkeeper,  to  the  oontinual  viaits  and 
ezammation  of  the  taz-gathereia,  whoae  number  waa  neoea- 
aarily  yery  great  Thia  monstioua  impoet  irea  pennittod 
to  nun  the  induatiy  and  eommerce  of  the  greater  part  of 
the  kingdom  down  to  the  invaaion  of  Napoleon.  Catalonia 
and  Ars^n  pnxohaaed  from  Philip  Y.  an  exemption  from 
the  alcayala^  and,  thongh  atill  burdened  with  other  heavy 
tazea^  were  In  a  eomparatiTely  flourjahing  atate,  in  con- 
aequence  of  their  exemption  from  this  oppreaaiye  duty. 
(See  M'Collodi  On  TiuuUan.) 

ALCAZAR  DE  SAN  JUAN,  a  Spanish  town,  in  the 
proTinee  of  Qndad  Beal,  45  milea  N.R  of  Ciudad  Real, 
and  on  the  railway  between  Alicante  and  Madrid.  It  ia  a 
weQ-lmiU  town,  and  haa  manuf  acturea  of  aoap,  aaltpetre, 
and  gonpowdei:  Thia  ia  the  AUe  of  the  Romana,  taken 
by  T.  Semproniua  Graoohua  180  B.a     Population,  780a 

ALCAZAR  KERTR,  a  dty  of  Marocco  in  Africa^  80 
milea  K.W.  of  Fe&  It  waa  formerly  of  great  note  aa  the 
magazine  and  place  of  rendezvoua  for  the  Moorish  inyaaiona 
of  Bpain.  It  ia  now  greatly  decayed,  probably  on  account 
of  ita  low  and  unhealthy  situation.  Not  far  from  the  city  ia 
the  river  IHmahaaaen,  fiunoua  for  the  battle  fought  in  1578 
between  Sebastian,  king  of  Portugal,  and  the  Moors,  in 
wliieh  the  Portuguese  were  defeated  and  their  king  alain. 
Popolation,  6000. 

ALCESTER)  pronounced  AtuUr,  a  market  town  In  the 
eoionty  of  Warwick,  situated  at  the  junction  of  the  Arrow 
and  Alne,  14  mHea  W.S.W.  of  Warwick.  Ita  position  on 
the  Roman  way  known  aa  the  Ickenild  Street,  and  the  dis- 
coTery  of  numeroua  remaina  of  ancient  art,  aa  well  aa  uma 
and  ooina,  make  it  sufficiently  evident  that  this  was  a 
Roman  encampment  A  monastery  was  founded  here  in 
1140;  but  the  building  haa  totally  disappeared,  though 
sufficient  veatigea  remain  to  indicate  its  site.  The  chunh 
is  a  fine  building  and  containa  several  interesting  monu- 
menta,  one  of  which,  to  the  marquis  of  Hertfoid,  ia  by 
Chantrey,  and  la  in  the  beat  atyle  of  that  sculptor.  The 
town  poaaeaaea  a  free  grammar  achool  and  an  elegant 
market-hall.  Employment  ia  afforded  to  about  1200  of 
tha  inhabitanta  in  the  manufacture  of  needlea,  which  ia  the 
ehief  branch  of  industry.  Fiah-hooks  are  also  manufactured. 
Population  of  pariah,  2363. 

ALCESTIS,  or  Alobtb,  the  daughter  of  Pelias  and 
AnaTibia,  and  wife  of  Admetus,  king  of  Pher«  in  Theaaaly. 
She  eonseirted  to  die  in  place  of  her  husband,  and  was 
afterwards  leetored  to  life  by  Herculea.  This  beautiful 
iniitaiica  of  ooigugal  devotion  forms  the  subject  of  one  of 
the  JmsI  playa  of  Euripides,  the  AlcetHt,  which  fnmialiea 
the  baaia  for  Robert  Erowning^a  Bala%$tMn'$  Adventure, 

ALCHEMY,  Cbuct,  or  HxBKKnoa.  Considering  the 
present  state  of  the  science  and  the  advance  of  public 
opinion,  the  old  definition  of  alphemy  aa  the  pretended  art 
of  making  gold  ia  no  longer  correct  or  adequate. 

Modem  science  dates  from  three  discoveries — ^that  of 
CSt^Mraicos,  the  effect  of  which  (to  borrow  St  Simon's 
words)  waa  to  expel  the  astrQlogers  from  the  society  of 
astronomers;  that  of  ToniceQi  and  Pascal,  of  the  weight 
of  tha  atmosphefs^  a  discovery  which  was  the  foundation 
of  phyates;  lastly,  that  of  Lavoiaier,  who,  by  discovering 
oxygen,  deatroyed  the  theory  of  Stohl,  the  last  alchemist 
who  can  be  eiensed  for  not  being  a  qhemist 

Bef  ore  these  three  gcUnd  stages  in  the  progress  of  science, 
Uie  reign  of  astrolc^,  magie,  and  alchemy  was  universal 
and  almost  nncontested.  Even  a  genius  like  Slepler,  who 
by  his  three  great  lawa  laid  the  f oundationa  for  the  Coper- 
mean  qpstem,  waa  gnided  in  hia  investigations  by  astro- 
logical  and  cabaliatio  considerations.  Hence  it  follows 
tlat  a  philosoplueal  liistoiy  of  modem  science  is  certain 
to  fall  into  Hib  cpposite  snpeistition  of  idolising  ahatiact 


reason,  if  it  does  not  do  full  justice  to  this  king  and  ene^ 
getio  intellectual  struggle  which  began  in  India,  Greece, 
and  IJgypt,  and,  continuing  through  the  dark  ages  dpwn 
to  the  very  dawn  of  modem  enlightenment,  premded  and 
paved  the  way  for  the  three  above-mentioned  discoveries^ 
which  inaugurated  a  new  era. 

It  was  the  alchemista  who  first  atated,  however  con- 
fusedly, the  problems  which  science  is  still  engaged  in 
solving;  and  to  them,  in  conclusion,  we  owe  the  enormous 
service  of  removing  the  endless  obstractions  which  a 
purely  rationdistic  method,  bom  before  its  time  and  aoon 
degenerating  into  verbal  quibblea  and  scholastic  jargoUi 
had  placed  in  the  path  of  human  progressi 

Alchemy  waa,  we  may  say,  the  sickly  but  imaginative 
infancy  through  which  modem  chemistry  had  to  pass  before 
it  attained  its  migority,  or,  in  other  words,  becune  a  posi- 
tive science.  The  aesLrck  for  gold  waa  only  one  crisis  in 
this  infancy.  This  crisis  is  over,  and  alchemy  ia  now  a 
thing  of  the  past  There  is  no  longer  any  need  to  exhort 
adventuroua  apirits,  who  hope  to^  find  Qdconda  at  the 
bottom  of  their  cmcibles,  to  leave  auch  visiona  and  tum  to 
the  aafer  paths  of  science  or  industry.  The  battle  haa  been 
fought  and  won,  the  problem  of  the  unity  of  chemical 
elements  or  simple  bodies  belongs  rather  to  the  province 
of  metaphysics  than  to  that  of  experimental  science.  U 
here  and  there  an  honest  student  of  the  black  art  still 
survives,  lie  is  r^arded  aa  a  mad  but  haimlesa  enthuaiaat; 
and  aa  for  the  pretended  searchen  for  the  philosopher'a 
stone,  they  are,  if  posaible,  less  interesting  objects  than  the 
dnpea  they  stiU  continue  to  cheat  Thus  the  full  time  is 
come  for  applying  to  the  occult  sciences  the  same  searching 
analyaia  to  whidi  the  other  myths  of  prehistoric  times 
have  been  ao  rigorously  subjected.  To  trace  its  earliest 
bogiimings,  to  investigate  its  development  by  the  aid  of 
modem  criticism,  is  the  province  of  physical  acience,  no 
leas  than  of  the  sister  science  of  morals.  Nay,  more,  we 
shall  find  that  both  had  a  common  origin.  Thoae  ancient 
cosmogonies,  those  poetioal  systems  which  the  genius  of 
each  nation  and  race  has  strack  out  to  solve  the  problem 
of  the  universe  and  of  the  destiny  of  mankind,  were  tha 
germa  of  science  no  less  than  of  literature,  of  philoaophy 
as  well  aa  of  religion.  And  aa  in  tbe  infancy  of  acience 
ita  various  branches  wera  confused  and  confounded,  so  in 
a  like  stage  of  society  we  often  find  the  same  person  uniting 
the  parts  of  philosopher,  eavant,  and  priest.  Besides  this, 
it  is  evident  that  in  the  absence  of  all  acientifio  apparatua 
or  instruments,  the  ancients,  if  they  had  limited  them- 
selves to  the  exercise  of  their  reason,  must  have  remained 
observera  and  nothing  more.  It  is  trae  they  did  observe, 
and  that  widely  and  well;  but  observation  alone,  even 
when  aided  by  tbe  atrongest  and  subtlest  reason,  can 
lead  to  nothing  but  contradictory  theories,  irreconcilable, 
because  they  cannot  be  verified.  And  it  is  not  in  human 
nature  to  remain  a  simple  spectator.  Curiosity  waa  first 
excited  by  fancy  (and  the  fancy  of  primitive  man,  we  must 
remember,  was  far  more  active  and  vigorous  than  oun), 
and  when  it  found  itself  baffled  by  a  natural  reaction,  it 
had  recourse  to  divination. 

In  a  word,  the  ambition  of  tbese  earliest  philosophers 
was  more  intense,  because  its  sphere  was  narrower.  In 
the  first  stages  of  civilisation  the  magician  was  the  man  of 
acience.  The  myateries  of  this  magic  art  being  inseparable 
from  those  of  religion  and  philosophy,  were  preserved,  as  it 
were,  hermetically  sealed  in  tbe  adyta  of  the  temple.  Its 
philosophy  was  the  cabala.  We  must  consequently  look 
on  the  various  cabalaa  or  oral  traditions,  transmitted  heta 
age  to  age  as  the  oradea  of  varioua  faiths  and  creeds,  as 
constituting  the  elements  of  that  theoiy  which  the  Jewish 
cabala  promulgated  some  centuries  later  in  a  oondensed 
and  mutilated  foQD.   Astrology  and  ttiagio  were  the  efforts 
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made  in  ydooM  ways  to  Twify  tad  apply  this  theoiy; 
magio^  indoed,  or  xa^er  magical  power,  was  at  atartiiig 
pozaly  oosmogonie,  i.e.,  rogaided  as  an  attribnte  of  God 
or  natare,  before  it  was  counterfeited  by  tba  magidana  of 
Tarions  oonntries:  Bat,  aa  St  Simon  has  well  obsenred, 
bhemical  phenomena  are  much  more  complicated  than 
astronomical — ^the  latter  requiring  only  observation,  the 
former  erperiment— and  hence  astrology  preceded  alchemy. 
Bat  there  was  then  no  hard  and  last  line  between  the 
seroral  branches  of  soience^  and  hence  the  most  opposite 
were  united,  not,  as  now,  by  a  common  philosopluMl  or 
philanihropical  object,  but  by  reason  of  their  common 
theoloi^eal  ori^  Thus  alchemy  was  the  daughter  of 
astrology,  and  xt  was  not  till  the  end  of  tiie  16th  century 
A.D.  that  she  passed  from  a  state  of  tutelage.  Just  in  the 
same  way  medicine  as  a  magical  or  sacred  art  was  prior  to 
alchemy;  for,  as  was  naturaJ,  before  tb^»v<i?g  of  forming 
new  substances,  men  employed  already  existing  herbs, 
stones,  drugs,  pcfffumes,  and  yapours.  The  medical  art  was 
indissolubly  lx>und  up. with  astrology,  but,  judging  from 
the  natural  inyentiyeness  of  the  ancients,  we  should  haye 
expected  beforehand  that  chemical  preparations  would  haye 
played  a  more  important  part  among  the  instruments  of 
priestly  thaumaturgy. 

At  In  tlw  middla  ag«i  invvntton  biul«d  itaelf  with  !]istnim«nti 
sf  tortoTCb  tad  M  in  our  da ji  it  ii  taken  up  almost  aa  mnch  with 
tlia  deatmotiTa  anginaa  of  war  aa  with  tha  prodactiTa  arti  of  peaot^ 
ao  hi  thoaa  aarly  ag«a  it  appUad  itaalf  to  tha  fftbrioatioB  of  idda, 
to  tha  maflhaniam  and  theatricil  oontiiTanoai  fior  myatariaa  and 
rsUgiooa  onamoniea.    Thara  waa  than  no  daaire  to  oommnnieata 


diaobyari«a ;  adanoa  waa  a  wnt  of  freamaaonrj,  and  iQaDoa  waa  effaot- 
nallj  aaenzad  by  priMtly  anathamaa ;  man  of  tdanca  wwa  aa  jealona 
of  on»  another  aa  thaj  wwa  of  all  other  olaaiea  of  looiaty.  If  wa 
wiah  to  foim  a  daar  piotnia  of  thia  aarliast  ataoB  of  dyiliaatlon,  aa 
m  which  raptManti  at  onoa  tha  nofM^I  of  ohil&ood  and  tha  aoapi- 
dona  ratioanoa  of  aanilitj,  wa  moat  torn  oar  eyaa  to  tha  prieat,  on 
tha  ona  hand,  claiming  aa  hli  own  dl  ait  and  idonca^  and  oom- 
fanding  i.jpaot  by  hia  oontamptnona  ailanoa ;  and,  on  tha  othar 
fand,  to  tha  imwhanio  plyinc  tha  loom,  aztraoting  tiia  Tynan  dya, 
praotiaiag  ehamiatry,  though  ignorant  of  ita  Taty  name,  deapiaad 
and  oppranad,  and  onl^  tolaratad  when  ha  ftuniihad  Baligbn  with 
har  trappinp  or  War  with  anna.  Thoa  tha  crowth  of  ohamiatiy  waa 
•low,  and  oy  raaeon  of  its  backwardneea  It  waa  longer  than  any 
athar  art  in  ridding  itaelf  of  tha  loadinff-atriqgi  of  magio  and  aatro- 
kgy.  Pnotical  diaooyoiiea  mnat  hara  mui  made  many  timea  with- 
out ioianca  aoqdring  thereby  any  new  laot  For  to  prarent  a  new 
diaooTaiy  from  being  lost  there  must  be  anch  a  combination  of 
fayouraUa  dronmitancoa  aa  waa  rero  in  that  age  and  for  many 
anooaading  agea.  There  muat  be  puhlioitr,  and  puhUoitr  ia  of  quite 
recant  growth ;  tha  application  of  the  cuacoTary  muat  be  not  only 
puHiible  but  obrione,  aa  aatlafyinff  aonio  want  But  wants  are  only 
rait  aa  dyiliaation  progreeaes.  ^or  ii  thia  all ;  for  a  practical  dla- 
coyery  to  become  a  acientlilo  lact^  it  must  senro  to  demonstrate  the 
anor  of  one  hypotheeis,  and  to  sumst  a  new  one,  better  fitted  for 
tha  synthsaia  of  existing  lacta.  But  old  boliefc  are  provarbially 
ebatlnate  and  yimlant  in  their  opposition  to  newer  and  truer  thaoriea 
which  are  deatined  to  eject  and  replace  them.  To  sum  up,  eren 
in  our  own  day  chomiitrv  rests  on  a  less  sound  basis  than  either 
physics^  which  had  the  adrantaga  of  originating  aa  late  aa  the  17th 
•entuiy,  or  aatronomy,  which  datee  from  the  time  when  the  Chaldean 
ahepherd  had  auffldently  proTided  for  hia  daily  wants  to  find  laiiurs 
'  "    '•  yhaa^ 


for  gasing  into  tha  starry 

After  this  general  introduction  we  may  now  proceed  to 
consider  the  subject  in  detail  under  the  following  heads: — 
Firsts  we  will  cost  a  rapid  glance  at  certain  cosmologies 
and  philosophical  systems,  in  order  to  bring  prominently 
before  the  reader  those  points  which  throw  light  on 
bhemical  theories.  Secondly,  we  will  consider  alchemy  at 
the  moment  when  it  ceased  to  be  purely  religious  and 
began  an  independent  existence ;  that  is  to  say,  during  the 
Sd  and  ith  centuries  A.D.,  and  in  that  city  which  was  the 
battlefield  on  which  the  yarious  philosophical  and  religious 
creeds  of  the  East  met  In  the  fierce  struggles  which  ensued, 
in  the  strange  aUianoes  which  th^thoe  made,  we  shall  find 
them,  by  their  mutual  recriminations,  inyohmtarily  reyealing 
to  us  their  hidden  secrets.  As  the  darknesa  of  the  middle 
ages  approaches  we  shall  follow  our  science  in  its  jooxney  to 


Arabia;  from  Arabia  we  shall  tMca  ft  bade  to  Bovop^  tti 
hear' it  taught  with  ttammering  lips  and  foeUa  tOQgos  liy 
subtile  or  solemn  doetorsL  Wo  shall  attempt  to  aaa^ili 
ambitions  aspirations  and  its  banen  perfoffinanftaB  DaiiD| 
the  Benausanee  we  ahall  see  it  at  its  aenith,  inspned  bya 
mad  enthusiasm  which  waa  near  akin  to  geniu^  an  aitts' 
siasm  which  gaye  birth  to  medicineand  modttB  ciismistiy. 
Lastly,  in  the  17th  and  IBtili  centmiea  we  ahall  see  il 
degenerate  into  pure  charlatanism.  In  condnsica,  «b 
shflil  attempt  to  recoyer  the  few  grains  of  pure  on  ^hiA 
may  be  extracted  from  ita  broken  alembica 

L  CkMnCOOOHSB  AHB  Fbuxmophibl 

In  India,  as  is  well  known,  the  contempt  in  whidi  the 
caste  of  artisans  waa  held  was  stfll  farther  increased  by  the 
tendency  of  religion  to  consider  birth  and  lifc^  and  tbe 
actions  and  desires  which  are  part  and  parcel  d  man's  lak, 
as  an  unmixed  eyiL  Consequently,  outside  tiie  wobhof^ 
practical  chemistry  can  'haye  made  but  fittlB  progrHL 
Neyerthelees,  among  the  priests  of  India,  as  in  later  timii 
in  Europe^  we  find  the  ordeal  of  fire  and  of  sotpeoti 
commonly  practised.  It  follows  that  the  Brahmins  arait 
haye  possessed  some  chemiesl  secrets  to  enahla  theoi  to 
kill  or  saye  those  they  thought  guilty  or  innooeniL  Thn 
secrets,  too,  must  from  time  to  time  haye  been  diyn]ged  \j 
indiscrotion  or  perfidy,  and  spread  beyond  the  temple; 
for  we  rea^  of  accused  persons  escaping  nnharmiHl  fron 
the  ordeal,  eyen  when  their  accuser  was  a  Brnhmfa  But 
the  Mussulman  trayeller  of  the  9th  centmy,  who  has  pn- 
seryed  this  curious  detsil,  allows  that  the  trial  waa  in  la 
day  becoming  more  elaborate  and  complicated,  and  tkt 
it  was  next  to  impossible  for  an  accuaed  pensoii  to  ese^ 
Howeyer  this  may  be,  it  is  certain  that  the  meditstiva 
genius  which  distinguishes  the  race  had,  even  belors  they 
conquered  the  yeUow  and  Uack  raoes^  led  these  fint 
speculators  to  certain  conceptions  which  haye  an  importnt 
bearing  on  the  present  subject  Some  had  oonceiTBii 
other  as  composed  of  distinct  atoms^  othen  imagined  n 
ether  decomposing  itself  into  stoma  by  the  free  pky  of  its 
own  forces.  These  two  theories,  the  one  doalislk^  tk 
other  unitarian,  strangely  f orsshadow  the  diaooyni  of 
modem  dynamics.  We  find  the  speoulatora  of  anotlMr 
race  indulging  the  singular  fancy  that  they  could  obsero 
in  atoms  what  we  may  call  oscnltotians  of  the  play  of 
forces.  This,  at  any  rate,  is  tho  most  natural  cxplimriflB 
of  the  term  nodei  by  which  the  Fhoenidans  deajgnitoii 
atoms.  The  Persians,  who  considered  the  first  tree  asd 
the  first  bull  as  the  two  ancestors  of  man,  diaocj^erod  ia 
physics  generally  two  antagonistic  principles,  one  nsle  asd 
one  female,  primordial  fire  and  primoidisl  water,  eona> 
spending  to  tiie  good  and  bad  principles  of  their  lelipa^ 
Oyer  all  craaturea  and  all  things  there  were  presiding  geoi, 
Tiedi  01  Fmymen,  They  hsd  already  foimulated  the  paral- 
lelism between  the  Sepkirotk,  the  empyrean,  the  pnmm 
mobile,  the  firmament^  Saturn,  Jupiter,  Kars^  Sua,  Merany, 
Moon,  and  the  parts  of  the  body,  tho  brain,  hmgi^  Iwei; 
dba  In  thia  correspondence  between  the  heayeo]^  bodia 
and  the  human  frame  which  the  ancient  Penisns  hid 
down,  and  the  Hindu  belief  in  the  peregrination  of  ainfid 
aofuls  through  the  animal,  yegetaUe^  and  eyen  the  nincnl 
world,  till,  by  these  pilgrimages^  tl^y  at  last  won  sbaop- 
tion  into  the  Deity,  or  Jfcndi,  wa  haye,  in  their  oopaal 
f onn,  the  two  fundamental  beliefs  of  alchemy. 

The  Greeks,  unriyaUed  aa  they  were  in  poetiy,  ait»  asd 
ethics,  made  little  way  in  occult  philosophy.  The  Oroek 
intellect,  precise  and  anthropomoiphic^  with  no  leaaisg  to 
transcendentaUsm,  wss  a  protest  agahist  the  boldnev  of 
oriental  metaphysios.  Thus  they  contented  tiiaoiMlvai 
with  inyenting  a  strange  gamut  of  deitiea  cotiespopdiiig  to 
different  types  of  men.     Thia  gamut— Juphsr,  Sttais, 
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Apolks  Merciuyi  Uaxs^  and  Vonu— ^was  afterwarda  com- 
pbtod  in  tba  c&la  by  the  addition  ci  the  moon,  typifying 
tha  phlegmatio  ehaiaeter  of  novtheni  raoea,  and  forma  a 
oonnecting  link  between  aatrology  and  alchemy,  by  eatab- 
lishing  a  doable  eoneepondenoe  between  planeta  of  the 
aame  name  and  metala.  The  whole  waa  ayatematiaed  in 
the  worka  of  Evacelraa  and  Bohme,  and  called  the  theoiy 
of  ti^naiwea.  Whether  the  Greek  phfloeopheia  tanght 
that  the  principle  of  all  thinga  waa  water,  like  Thalea,  or 
air,  like  Ananimander,  or  air  and  water,  aa  Xenophanee,  or 
the  four  elementa,  earth,  air,  fixe,  and  water,  aa  the  aohool 
of  Hippocratee^  the  tendency  of  Greek  speonlation  waa  to 
estaUiiBh  thoae  prof oond  diatinctiona  which  reralted  later 
in  the  theory  of  the  fonr  elementa,  liie  four  hmnonra,  Aa, 
which  the  diaciplea  of  Aristotle  held.  Hippocratea,  for 
example,  thought  that  if  man  waa  oompoeed  of  a  aingle 
elament^  he  'wonld  never  be  ill;  bat  aa  he  ia  oompoeed  of 
many  elements,  complex  remediea  are  reqnired.  ThuB 
Hippocratea  may  be  called  an  anti-alchemiat ;  and  thoogh 
the  theoiy  of  the  f  oar  elementa  reigned  aapreme  throng- 
oat  the  middle  agea,  it  easily  lent  itself  to  the  aearch  for 
the  philoeopher'a  atone  and  the  oniyeraal  panacea,  becaose 
the  oriental  idea  of  the  tranamatation  of  elements,  from 
the  time  when  fJie  Tariona  ayatema  of  the  East^were 
qmcietiaed  at  Alexandria  and  received  their  final  develop- 
ment in  Arabia  in  the  writinga  of  Geber  Bhaaia  and  Ibn 
Sina  ^Avioenna),  waa  a  nniversal  article  of  belie!  But 
eren  m  the  pahnieat  daya  of  Greek  anthropomorphism 
there  waa  a  gradoal  infiltration  of  Asiatic  ideaa,  partly 
thioagh  the  myatories  of  Eleaais,  partly  throogh  the 
doctimea  of  certain  philoaophera,  who  were  by  natare 
mso^ve  of  barbaric  inflaencea^  For,  beaidea  Greece 
proper,  there  waa  a  second  Greece  in  Aaia  Minor  and  a 
third  in  Italy,  not  to  mention  the  Pdasgio  tribea  who 
adhered  tenadooaly  to  the  primitive  ideaa  ol  the  race. 

Among  the  Greek  phlloeoph«n»  then,  who  appiedeUy  faflnenced 
phjttcii  ehemifltify,  and  phyalolog^  (the  three  edenoeB  were  then 
ono),  we  may  notice  in  pertioolar— L  Heraditiu  of  Xpheena^  snr- 
namod  the  *<  Obeonre."  Meintainfng  that  fire  alone  waa  thtt  prin- 
ciple of  all  fhin^  he  regarded  generation  aa  an  aaoending  road, 
tc,  a  TdatiBaation ;  and  deoompodtion  aa  a  deaoending  road,  ia., 
a  fixation.  Hon  we  have  the  ftratidea  of  Jaoob'a  ladder  or  **Homef  a 
Chain*  of  the  alchemiata.  2.  Impedodea,  who  ia  Jlndeed  the  firat 
who  mentiona  the  fonr  elementa;  bat  he  auhordinatee  them  aa 
oomplaz  prodncta  to  hia  primordial  indeetnictible  atom%  which 
wen  animated  by  lore  and  hatred.  8.  I>emocritaa,  who,  inveating 
thcee  atoma  with  a  morament  of  their  own,  prooeeda  to  oonatroot 
the  imivane  by  ahocki  and  haimoniea  of  ahocka  or  vortfoea.  4 
AnuamM,  who  aaw  *<the  aU-in-all"  (Aiiatotle,  Md.  4  5),  the 
infinitely  ffreat  nniveree  in  the  infinitely  email  atom,  and  in^mi- 
ously  eppfied  the  principle  of  analogy  to  nnnvel  the  tangledttein 
of  aooient  acience.  5.  AriatoOe^  who  added  to  the  fonr  demante  a 
fifth,  ether,  eternal  and  nnchaogeaUek  itaelf  the  jrimum  mcMs 
(Ariit,  IM  ObOo,  1, 2).  In  the  4th  oentoiy  ▲.».,  Nemeaiiu,  Uahop 
of  Emeea  (the  modem  ffonu,  on  the  eaat  bank  of  the  Orontee),  m 
one  of  the  moat  dittingniahed  rrareeentativea  of  Alexandrian  ayn- 
entifln.  A  ain^  qnotation  will  aniBoe  to  ahow  that  the  idea  of 
the  tnnamntstion  of  metala,  teom  the  time  when  Flatoniam,  magic, 
and  neo-Ghriatianity  were  oombined  in  a  apeciee  of  ecleotio  myati- 
dam,  waa  legacded  aa  an  artiole  of  orthodox  belief  :^'*To  prevent 
the  daatraotion  of  elementa,  or  thinn  whioh  are  oomponnded  of  Mo- 
menta, "the  (Creator  haa  wisely  ordained  that  elementa  ahonld  be 
capable  of  tnnamntatton  one  into  the  other,  or  into  their  compo- 
nent partly  or  that  their  component  perta  ahonld  be  reeolved  zfpiin 
into  their  original  elementa.  Thna  the  perpetuity  of  thin^  ie 
•eenred  by  the  oontinnal  aaooeasion  of  theee  reciprocal  generationa." 
Thie  Btatemant  of  the  piona  Uahop  b  all  the  more  ireighty,  inaa- 
nmoh  aa  the  author  of  Th$  Naiur§  tif  Man  wae  only  treating  of 
paycfaology  and  phyaiology.  The  atu^y  of  gnoeticiam  would  carry 
ua  too  fu* ;  and  one  more  quotation  from  thia  work,  which  haa  long 
faUen  into  unmerited  oblivion,  will  prove  to  what  an  extent  the 
moat  adentifio  theoriea  of  this  day  weie  tinged  and  vitiated  by 
myaticiam:— "Porphvrv,  in  hia  treatiee  on  aenaation,  teUa  ua  that 
yvum.  ia  produced  neither  by  a  cone  nor  an  image^  nor  any  other 
mtc^  but  that  the  mind,  beins  placed  m  rappoH  with  visible 
oljectR,  only  aeea  itaelf  in  thoM  objected  which  are  nothing  else  than 
iteeU;  eeeing  that  the  mind  embraoea  avaiytbinfc  and  that  all  that 
•aiafei  ia  nothbg  but  the  mind,  whioh  oontiJLDabodiea  of  all  Unda." 


Another  atep^  and  we  are  landed  in  realiam.  It  li  not  aarpriabift 
then,  to  find  that  the  alchemiata,  while  working  in  the  laboiatorv, 
aapiiad  at  the  eame  time  to  find  the  moral  quinteaaenoe  and  veri^ 
the  doctrinee  of  revealed  religion.  For  myatioiam  in  theory  la 
nothing  but  a  reaction  againat  tiie  poeitiviam  of  reaaon  and  adcnee 
the  m^o,  dinatiafied  with  theee,  eeeka  in  nature  a  reflection  of  hia 
inner  ftelinAa.  And  inpractloe  myatioiam  reata  on  oonfnaiona  or  exag- 
gerationa,  lue  thoee  of  Porphyry,  oreome  auehdiotumaatheonewhiUi 
iTemeeina  quotea  with  the  following  uncritical  comment  >-*'  Now, 
ainoa  Poiphyiy  aaaerta  that  then  ia  but  ona  reaaoning  eoul  for  all 
thingL  he  ii  right  in  aayinff  that  the  aonl  aeea  itaelf  in  everything." 

Soon  viaionuiei^  though  they  may  to  a  oertain  extent  have 
obeerved,  were  not  likely  to  experiment  Thua,  at  Babylon,  where 
aimilar  theoriea  prevailed,  the  college  of  phlloeopheia  waa  divided 
into  three  daieea^  the  **  Hhartumim,"  or  aoothaayera;  the  "Aaa- 
phim,"  who  were  more  agricultnriate  than  soologlata,  more  sool^i^iata 
than  phyaidata,  more  phyaidata  than  ohemiata ;  the  "Mechaaphim," 
or  docton^  who  were  oonaolted  by  the  greats  aa  often  to  rid  tnam  of 
their  enemiee  aa  to  cure  their  iamilie»  and  dependanta ;  lastly,  the 
**  Chaaedim **  or  Chaldeana,  pro^ly  ao  called ;  i.a.,  the  aatronomore 
oraatroloaera.  In  thia  olaarification  of  acienoeeaa  pursued  at  Babylon 
by  a  pecuiar  saate^  ohenuatry  waa  little  regarded.  Bdenoe  waa  the 
monopoly  of  a  privileged  daaa  before  it  became  the  common  pro- 
perty of  the  human  race.  A  daaa  ia  aure  to  cling  to  a  mommoly ; 
an  individual  ia  obliged  by  hii  feebleneea  to  impart  hia  knowledge 
to  othera. 

In  Egypt  the  doctrine  of  the  Palingeneaia  waa  lymboliaed  by  the 
Scarabnua,  whioh  augseated  to  St  An^tine  the  foUowiog  atrange 
comparison :-**' JeauaUhristua  bonne ille  ecarabaua  meaab  non  ea 
tantom  de  cauaa  quod  uni^enitu%  quod  ipeemet  ani  auotor  mor^ 
talium  apedem  indnxerit^  aed  quod  in  hao  woe  noatra  aeae  volutadt 
at  ex  ipaa  need  homo  voluerit 

Theee  ideaa^  whioh  Bt  Auffuatina  borrowed  from  the  reUgioos 
beliefii  of  ISgypt,  were  adopted  by  oertain  alchemiata;  and  Bmt» 
which  aaw  m  the  Soarabaua  "the  Father,  Man,  a  world  of  tnaCe 
ladder  whereby  fallen  aoula  may  riae.  **  justly  claimed  to  be  the 
birthplace  of  andant  chemiatrv,  to  whioh  it  asaigned  a  peouliaf  rank, 
calling  it  the  "aaored  art"  But  although  oertain  Egyptian  prioata 
may  have  apread  the  report  that  they  owed  their  enonnoos  fortunes 
to  Iheir  knowled«  of  chemical  aecreta,  thia  veneration  prodimed  bnt 
few  praetloal  reautBi  It  wa%  however,  thia  report  whioh  made  the 
emperoTB  Sevama  and  Diodetian  issos  an  edict  that  all  thdr 
magiflal  bobka  ahonld  be  burned. 

H  Thi  Sagbid  Abt. 

Fkiganiam,  at  the  time  when  it  waa  engaged  in  ita  laat 
atmggle  witii  Chriatianity,  had  long  ceased  to  be  ezdn- 
sively  Greek  or  Bomaa.  It  had  assimilated  ICithratio, 
Chaldean,  and  Egyptian  myateiies,  and  even  allied  itself' 
to  a  certain  extent  with  the  Helleno-Hebraiam  of  the 
Cabala.  It  waa  not  likely,  then,  to  njeot  what  pnrer 
timea  wonld  have  regarded  as  an  ntter  profanation.  The 
narrow  ground  on  which  the  battle  waa  f  onght^  the  intel- 
lectoal  affinities  between  anch  men  aa  Bt  Basil  and  the 
emperor  Julian  rendered  the  atmggle  aa  desperate  and  Ban- 
gninary  aa  any  atmggle  can  be  when  the  combatanta  are 
only  rival  creeds.  The  sacred  and  divine  art  (rixyv  ^^ 
Kol  Upd),  the  sacred  science  (hnimififf  leyxC,  waa  one  of  the 
mysteriea  which  paganism  derived  from  the  dim  religiona 
light  of  the  temple,  Bnt  we  may  preanme  that  the  sacred 
art  of  the  Alexandriaoa  waa  no  longer  the  same  aa  that  of 
the  ancient  Egyptians^  that  their  Hermea  waa  not  the 
Hermes  of  i!gypt>  that  the  peendo-Democritna  la  not  the 
true  Democritos,  thatl^thagons,  as  retouched  by lamblicos, 
is  not  the  original  I^ythagoraa.  No  epoch  waa  so  full  of 
forgeriea  aa  tibe  3d  and  4th  centoriea  A.ix;  and  theae 
f orgeriea  were  in  one  sense  fabricated  in  good  faith.  An 
age  of  eqlectidam  is  aa  eager  for  original  docomenta  aa  a 
parvmu  is  for  a  coat  of  anna  or  a  genealogical  tree.  These 
forgeriea  were  no  obstacle  to  human  progress;  but  in  an 
age  when  the  learning  of  Egypt  waa  the  fashion,  it  waa 
natural  that  Persian,  Jewish,  and  Platonic  doctrinee  should 
be  tricked  out  in  an  Egyptian  dresa.  One  of  the  maatera 
of  the  sacred  art,  Alexander  of  Aphrodisias,  invented  the 
term  ekpic$  (yvuc^,  from  x^  to  pour,  x<vc!h^  to  fuse  or  melt), 
to  describe  tLe.  operations  of  the  laboratory.  Hence  the 
word  thenUei,  a  word  unknown  in  the  4th  century,  and 
only  popular  some  centuriea  later.    The  reaaon  is,  that  tba 
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true  etymologj  of  the  word  chenUc  is  logical,  and  bad 
therefore  no  charms  for  the  psychological  spirit  of  the  age^ 
Later  on,  when  men  began  to  reflect  that  the  ancient  name 
for  "Egypt  was  Cham  or  Chemia,  because,  according  to 
Plntarch,  its  soil  was  black  like  the  pupil  of  the  eye  (x>7ftc(a 
rov  Si^dXfiov),  it  flattered  th^  chemists  to  call  chemistry 
*'the  art  of  the  ancient  ChemL"  Hence  from  a  false 
derivation  the  art  reeeiyed  a  fresh  impulse. 

The  discovery  of  the  principal  manuscripts  of  the  sacred 
art  we  owe  to  the  labour  of  M.  Ferdinand  Hoefer.  We 
can  take  no  safer  guide  than  the  judicious  and  profound 
author  of  the  HUtory  of  Chemistry  in  investigating  the 
delusions  into  which  a  master  of  the  sacred  art  was  most 
likely  to  fall 

"Let  us  foi^t  for  an  instaiit  the  sdruicee  which  thia  science  has 
msde  cince  the  6th  centozy..  Let  us  fancy  onnelres  for  a  moment 
transported  to  the  laboratory  of  one  of  the  great  masters  of  the  sacred 
art,  and  watch  as  neophytes  some  of  his  operations.  l$i  Expcri' 
fn«n<.— Some  common  water  is  heated  in  an  open  vessel.  The  water 
boils  and  changes  to  an  aeriform  body  (steam),  leaving  at  the  bottom 
of  the  vessbl  a  white  eartli  in  the  form  of  powder.  Condosion— water 
changes  into  air  and  earth.  What  objection  could  we  make  to  this 
inference,  if  we  were  wholly  ignorant  of  the  substances  which  water 
holds  in  solution,  and  wnich  are,  after  evaporation,  deposited  at  the 
bottom  of  the  vessel?  2<i  Exj^rimerU. — A  piece  of  red-hot  iron  is 
pnt  under  a  bell  which  rests  in  a  basin  full  of  water.  The  water 
diminishes  in  volume,  and  a  candle  being  introduced  into  the  bell 
■eti  fire  at  once  to  the  gas  inside.  Conclusion — water  chan^  into 
fire.  Is  not  this  the  natural  conclusion  which  would  present  itself  to 
any  one  who  was  ignorant  that  water  is  a  composite  body,  consisting 
of  two  gases,  one  of  which,  oiygen,  is  absorbed  by  the  iron,  while 
the  other,  hydrogen,  is  ignited  by  contact  with  the  flame?  Zd  Eaa* 
mrimmt, — ^A  ^iece  of  lead,  or  any  other  metal  except  gold  or  silver, 
IS  burned  (calcined)  in  contact  with  the  air.  It  ir-  ji«diately  loses 
its  primitive  properties,  and  is  transformed  into  a  powder  or  species 
nf  ashes  or  lime.  The  ashes,  which  are  the  product  of  the  death  of 
the  metal,  are  again  taken  and  heated  in  a  crucible  together  with 
some  grains  of  wheat,  and  the  metal  is  seen  rising  from  its  ashes 
and  resssuming  its  original  form  and  properties.  Conclusion^  metals 
tre  destroyed  bv  fire  and  revivified  by  wheat  and  heat  No  objection 
could  be  raisxl  against  this  inference,  for  the  reduction  of  oxides 
by  means  of  carbon,  such  as  wheat,  was  as  little  known  as  the 
phenomenon  of  the  oxidation  of  metals.  It  was  from  this  power  of 
resuscitating  and  reviving  dead,  «.«.,  calcined  metals,  that  grains  of 
wheat  were  made  the  symbol  of  the  resurrection  and  life  eternal. 
4ih  Experimeni. — Aigentiferous  lead  is  burned  in  cupels  composed 
of  ashes  or  pulverised  bones,  the  lead  disappears,  and  at  the  end  of 
the  operation  there  remains  in  the  cupel  a  nugmt  of  pure  silver. 
Nothing  was  more  natural  than  to  conclude  thaC^e  lead  waa  trans- 
formed mto  silver ;  and  to  build  on  this  and  analogous  facts,  the  theory 
of  the  transmutation  of  metals,  a  theory  which,  later  on,  led  to  the 
search  for  the  philosonher's  stone.  6/A  Experinunt. — A  strong  acid 
is  poured  on  copper,  the  metal  is  acted  upon,  and  in  process  of  time 
disappears,  or  rather  is  transformed  into  a  ^reen  transparent  liquid. 
Then  a  thin  plate  of  i'on  is  plunged  into  this  liquid,  and  the  copper 
is  seen  to  reappear  in  its  ordinary  aspect,  while  the  iron  in  its  turn 
is  dissolved,  what  more  natural  than  to  conclude  that  iron  is  trans- 
formed into  copper?  If  instead  of  the  solution  of  copper,  a  solution 
of  lead,  silver,  or  gold  had  been  employed,  they  would  have  hdd 
that  iron  was  transformed  into  lead,  silver,  or  gold.  ttK  Ezperi- 
ffMfU. — Mercury  is  poured  in  a  gentle  shower  on  melted  sulphur, 
and  a  substance  is  produced  as  black  as  a  raven's  wing.  This  sub- 
stance, when  warmed  in  a  closed  vessel,  is  volatilised  without  chang- 
ing, and  assumes  a  brilliant  red  colour.  Must  not  this  cuiious 
phenomenon,  which  even  science  in  tiie  present  day  is  unable  to 
explain,  have  struck  with  amazement  the  worshippers  of  the  sacred 
art,  the  more  as  in  thoir  eyes  black  and  red  were  nothing  less  than 
the  symbols  of  light  and  darkness,  the  good  and  evil  principles,  and 
that  the  union  ofthese  two  principles  represented  in  the  moral  order 
of  tilings  their  Qod-uni verse.  1th  and  last  ExperitMnL — Oraanic 
substances  are  heated  in  a  still,  and  from  the  liquids  which  are 
removed  by  distillfltion  and  the  essences  which  escape,  there  remains 
a  solid  residuum.  Was  it  not  likely  that  results  such  as  these  would 
go  far  to  establish  the  theory  which  made  earth,  air,  fire,  and  water 
the  four  elements  of  the  world  ?" 

But  neither  M.  F.  Hocfcr^s  explanation  of  the  appearances 
which  the  first  master  of  the  sacred  art  mistook  for  fact, 
nor  the  metaphysical  theory  of  Nemesius,  will  enable  us  to 
understand  how  Zoaimus  the  Theban,  in  the  very  infancy 
of  the  art,  succeeded  in  discovering  in  sulphuric  acid  a 
nrlvcnt  of  metals;  in  assigning  to  mercury  (which  ho 


called  ''holy  water")  its  proper  {onetion,  a  fonotioa  wluck 
succeeding  generations  (j  alchemists  so  monstrooaly  cng- 
gerated;  and  finally  in  disengaging  from  the  red  oside  d 
mercuiy  oxygen  gas,  that  Proteus  which  so  often  eluded 
the  grasp  of  the  alchemists^  till  at  last  it  was  held  last  by 
the  subtle  analysis  of  Lavoisier.  For  we  must  remembor 
that  solid  metals  were  considered  as  living  bodies,  sad 
gases  as  souls  which  they  allowed  to  escape.  Of  all  ths 
ingenious  inventions  of  the  Jewess  Karii^  for  regulatxng 
fusions  and  distillations,  the  only  one  that  has  surrived  is 
the  BcUneum  Marug.  The  principle  it  depends  on,  vii, 
that  the  calcination  of  violent  heat  is- less  powerful* sss 
solvent  or  component  than  the  liquefaction  produced  by 
gentle  heat,  was  afterwards  reasserted  by  the  Aiabisa 
Geber,  and  advocated  by  Francis  Bacon.  M.  Hoefer  ioa* 
gines  that  Maria  the  Jewess  discovered  hydrochloric  scad, 
the  formidable  rival  of  sulphuric  add.  Succeeding  writezs 
on  the  history  of  chemistiy  have  remarked  that  the  band- 
ages of  Egyptian  mummies  were  not  more  numerous  than 
the  mysteries  of  the  sacred  art,  and  the  injunctions  not  to 
divulge  its  secrets,  "  under  pain  of  the  peach  tree,'  or,  to 
translate  into  modem  English  the  language  of  an  ancient 
papyrus,  under  pain  of  being  poisoned  by  prussic  add. 
We  should  be  wrong  in  thinking  that  all  these  allegoxiei 
had  no  meaning  for  the  initiated,  and  that  this  mysticd 
tendency  of  the  sacred  art  arrested  its  growth  at  starting. 
Rather  Uie  truth  is,  that  these  myths,  which  at  a  later  stsgi 
prevented  the  free  development  of  slchemy,  at  first  served 
to  stimulate  its  nascent  powers. 

Modem  critics  have  pronounced  some  traditional  sayings 
of  Hermes  Trismegistus  to  be  apocryphal,  but  they  hsfe 
not  given  suffident  weight  to  the  remarkable  drcnmstsnoe 
that  it  IB  precisely  because  these  sayings  are  a  medley  of 
the  cabalistic,  gnostic,  and  Greek  ideas  with  whid 
Alexandria  was  then  seething,  that  the  seven  golden 
chapters,  the  Emerald  Table,  and  the  Fimander  obtained 
their  authority — an  authority  they  would  never  have  pos- 
sessed had  they  been  only  a  translation  of  some  obscmc 
Egyptian  treatise.  Ko  Egyptian  priest  could  have  written 
a  sentence  like  that  we  find  so  often  quoted  as  an  axioni 
by  subsequent  alchemists: — "Natura  naturam  snperst; 
deinde  ver6  natura  naturae  congaudet;  tandem  nstus 
naturam  continet."  Plato  adds  (not  the  disdple  of 
Socrates,  but  a  pseudo-Plato  in  the  fsmons  cdlectioB 
called  Turba  Fhtloiophorum) — "continens  antem  omnis 
terra  est"  For,  translated  into  modem  language,  thii 
means  that  there  may  indeed  be  in  this  universe  thingi 
which  pass  our  intellectual  ken ;  but  that  all  that  eziits, 
all  that  is  produced  by  the  strife  and  changes  of  the 
elements,  all,  in  a  word,  that  appears  to  us  supematusi, 
is  really  natural  That  this  is  his  meaning  we  may 
gather  from  the  singularly  bold  comment  which  Plst*" 
himself  adds,  and  which  we  may  thus  translate — "  Erciy- 
thing,  even  heaven  and  hell,  are  of  this  earth."  It  is  true 
that  the  alchemists  failed  to  draw  any  very  definite  con- 
dusions  from  this  fundamental  axiom.  But  if  we  con- 
sider it  caref uUy,  we  shall  see  that  this  earliest  doctrine  of 
the  sacred  art,  which  waa  now  rapidly  passing  into 
alchemy,  by  thus  excluding  the  supernatural,  was  making 
a  great  advance  in  the  direction  of  positive  sdence.  TioB 
early  advance  was,  however,  counterbalanced  by  an  esriy 
error  (which  itself  arose  from  a  noble  ambition),  vis:,  thst 
art  is  as  powerful  as  nature.  The  Emerald  TaUe  begins 
with  a  sentence  no  less  celebrated  than  that  quoted  above  >^ 
"This  is  tme,  and  far  distant  from  alio;  whatsoever ii 
bdow  is  like  that  which  is  above,  and  that  which  is  abort 
is  like  that  which  is  below.  By  this  are  acquired  sad 
perfected  the  mirades  of  the  one  thing."  To  undentaad 
the  importance  of  this  emphatic  and  categorical  exordim^ 
wc  must  forget  the  sharp  distinction  we  now  draw  betvsfll 
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aiti  science,  and  liteiatore ;  we  must  tliink  of  tliat  f ooliali- 
neea  of  wbich  St  Paul  speaks,  by  vhich  he  sought  to  save 
those  that  believe,  because  of  the  insufficiency  of  human 
reason.  The  seekers  for  the  philosopher's  stone  were  in 
the  same  casa  In  the  absence  of  dear  facts  and^ust 
notions,  reason  for  them  was  not  sufficient  Thus  it  was 
that  they  and  the  masters  of  the  sacred  art,  and  after  them 
the  Arabs;  and  in  later  times  the  alchemists,  one  and  all 
listened  eagerly  to  the  "foolishness"  of  Trismegistus's 
doctrine,  which,  in  a  modem  form,  would  run  thus :  **  We 
go  further  than  the  Zohar — ^the  sacred  book  of  the  cabala 
— ^which  says  that  as  soon  as  man  appeared,  the  world 
above  and  the  world  beneath  were  consummated,  seeing  that 
man  is  the  crown  of  creation  and  unites  all  forms.  We  go 
further  than  the  Zohar,  which  says  in  another  place  that 
the  lower  world  was  created  after  the  similitude  of  the 
upper  world.  We  perfect  the  doctrine  of  a  microcosm 
and  a  macrocosm,  and  ded^  that  there  is  no  such  thing 
as  high  or  low — as  heayen  or  earth,  for  the  earth  is  a 
planet,  and  the  planets  are  earths;  we  affirm  that  the 
chemical  processes  of  our  alembics  are  similar  to  those  of 
the  sidereal  laboratories.  All  is  in  alL  Eyeiywhere  analogy 
infers  the  same  laws."  From  analogy  to  identity  was  an 
easy  step  for  the  theorists ;  and  in  the  full  light  of  the 
19Ui  century  we  find  Hegel  a  devoted  admirer  of  the 
mystic  Bohme  falling  into  this  pitfalL  If  the  tpedrum 
analysiB  had  been  known,  the  Alexandrians,  the  Arabs, 
and  the  alchemists  would  have  been  able  to  verify  and 
limit  the  sweeping  generalisation  by  which  they  established 
a  vast  system  of  correspondences  between  the  three  worlds, 
the  physical  or  material,  the  rational  or  intermediary,  and 
the  psychical  or  spiritual  Between  the  heavens  and  earth 
and  man's  nature  they  were  ever  seeking  to  discover 
afi&nities,  and  ignoring  differences  which  would  have  been 
fatal  to  their  system.  Thus,  according  to  them,  even 
heaven — the  abode  of  spirits — ^was  partly  physical;  and 
even  in  the  mineral  world  there  was  a  spiritual  element- 
viz.,  ooloor,  brightness,  or,  in  their  language,  tinctura 
Neither  Linnsus,  Berzelius,  nor  Quvier  had  yet  classified 
living  beings  and  things.  The  distinction  between  the 
animal,  the  vegetable,  and  the  inorganio  world  was 
unknown,  and  indeed  it  was  impossible  that  it  should  be 
known.  ^  The  alchemists  sought  for  physical  conditions  in 
the  invisible  and  spiritual  world,  and  for  a  spirit  even  in 
stocks  and  stones.  This  explains  the  magic  which  they 
found  in  nature,  and  which  they  tried  to  imitate  by  their 
art  But  to  establish  this  harmony  between  heaven,  man, 
and  nature,  they  required  some  fixed  standard  or  scale,  for 
in  their  edectic  system  they  were  bound  to  find  room  for 
Pythagoras.  Where  was  this  scale  to  be  found  1  In  the 
heavens ;  for  there  must  be  the  sphere  of  true  music.  Hence 
arose  chemical,  medical,  and  physionomical  astrology. 
(See  AsTSOLOOT.)  Hence  the  sun,  which  vivifies  all 
nature,  the  most  active  heavenly  energy,  or  rather  being — 
for  with  them  evexything  had  life — ^in  the  awyatua,  or 
marriage  between  heaven  and  earth,  represented  the  xnale 
prindple,  Ua  ut  ealum  agat  H  terra  patiatnr;  and 
appearing  in  all  terrestrial  objects,  since  everything  is 
penetrated  by  heat,  fire,  or  sulphur,  presided  princi^y 
over  the  generation  of  gold — ^his  image  or  antitype — ^in  the 
bowels  of  the  earth.  Hence,  too,  tiie  moon  represented 
pilver,  Venus  copper.  Mercury  (the  planet  and  the  god)  the 
netal  of  the  same  name.  Mars  iron,  Jupiter  tin ;  while  to 
vSatum,  the  most  distant  and  coldest  of  the  planets,  lead, 
Ihe  most  unsightly  of  metals,  was  dedicated.  It  was  an 
old  belief  that  there  was  a  time  when  gods  and  men  dwdt 
together  on  earth,  a  belief,  moreover,  for  which  they 
could  quote  chapter  and  verse.  Was  it  not  written  vaaw 
o^FUKs  Koivrjy  yaZavt  Further,  seeing  that  there  were 
three  worlds,  it  followed  that  there  were  three  heavens, 


tluree  suns,  and  three  golds.  For  spirits  still  engrossed 
with  matter  the  philosopher's  stone  meant  the  search  for 
riches — ^the  gold  of  the  third  world.  For  other  spirits 
whidi  bdonged  to  the  first  world  it  signified  the  healing 
art — the  preservation  of  humanity  by  means  of  the 
universal  panacea  and  a  universal  theory  of  morals.  Hence 
two  rival  systems,  the  first  of  which  culminated  in  the 
great  doctor  Paracelsus,  the  second  in  the  great  Illuminato 
PosteL  Did  not  Dante,  the  bitter  foe,  not  of  the  sdence 
of  alchemy,  but  of  that  miserable  search  for  gold — for  the 
riches  of  this  world — ^which,  with  keen  irony,  he  calls 
Feltro  (tin  whitened  by  mercury)— did  not  Dante  himself 
write  his  great  poem  in  order  to  bring  back  humanity  to 
the  right  road  from  which  it  had  strayed  (tvia),  misled 
by  those  who  should  have  been  its  true  guides,  the  pope 
and  the  emperor?  For  the  symbolism  of  those  andent 
masters  induded  an  alchemy  of  morals  as  well  as  an 
alchemy  of  medidne  and  metallurgy,  though  the  first  was 
even  less  known  and  less  appreciated. 

Recurring  to  our  former  illustration,  it  was  this  "  foolish- 
ness" of  St  Paul — ^this  divine  madness — ^which  inspired 
the  Alexandrians,  the  Arabs,  Koger  Bacon,  Albertus 
Magnus^  and  the  host  of  anonymous  alchemists  of  the 
middle  ages :  such  was  the  madness  which  cast  a  ray  of 
genius  over  the  daring  spirit  of  even  a  second-rate  author 
like  Raymond  LuUy,  which  sustained  Robert  Fludd, 
ParaceLsus,  and  Postd,  who  tried  to  find  the  universal 
panacea  in  universal  peace.  The  fundamental  axiom,  the 
stronghold  from  which  these  terribly  logical  madmen  were 
never  wholly  didodged,  may  perhaps  be  summarised  in  a 
single  sentence.  The  saying  of  Qolen,  in  natura  nihil  plan^ 
nneerum,  was  adopted  by  his  implacable  adversaries: — 
Nature,  they  said,  is  in  appearance  an  illegible  scrawl,  but 
when  dedphered  there  will  be  found  a  single  element,  a 
single  force,  to  separate  and  reunite,  to  produce  decay  and 
growth — knowledge  is  power.  To  know  the  process  of 
generation  in  this  triple  universe,  wherein  one  world 
resembles  another;  to  know  by  its  ngnaturei  this  universe, 
whidi  is  a  living  organism  in  the  eyes  of  all  alchemists 
(save  indeed  Jacob  Bohme,  who,  antidpating  Hegel, 
regarded  it  as  a  mighty  tree);  this  is  the  first  step  towuds 
oounterfdting  nature.  Monstrodties  are  the  production  of 
diseased  metals  (reaUy  alloys),  which,  if  properly  treated, 
may  be  cured,  and  will  turn  to  gold,  or  at  least  silver.  The 
second  stage  in  this  imitation  of  nature  is  to  obtain  by 
tincture  or  projection  solid  or  liquid  gold — ^the  cure  of  all 
evils.  Finally,  to  surpass  material  and  rational  nature, 
this  is  the  crowning  end.  For  Qod  ddegates  his  power 
to  the  sage. 

Alchemy  in  Arabia, — How  the  sacred  art  passed  into 
Modem  lands  it  is  hard,  from  dearth  of  evidence,  to  say. 
Modem  criticism  now  does  more  justice  to  the  part  which 
Arabia  took  in  the  accumulation  of  scientific  facts,  and  in 
the  sdentific  theories  which  we  find  in  the  books  of  Rhaz^ 
and  Qeber.  It  is  certain  that  in  their  treaties  with  the 
European  Greeks  of  Constantinople  the  Arabs  always 
stipulated  for  the  delivery  of  a  fixed  number  of  manu- 
scripts. Their  enthusiasm  for  Aristotle  is  equally  noto- 
rious ;  but  it  would  be  uigust  to  imagine  that,  in  adopting 
the  Aristotelian  method,  together  with  the  astrology  and 
alchemy  of  Persia,  and  of  the  Jews  of  Mesopotamia  and 
Arabia,  they  were  wholly  devoid  of  originality.  On  the 
other  hand,  we  must  not  understand  Arabia  in  the  ethno- 
logical sense  of  the  word,  but  as  signifying  an  agglomera- 
tion of  various  races  united  by  a  common  religion.  Thus 
Djafar  (who  lived  in  the  middle  of  the  8th  century),  better 
known  to  us  as  Qeber,  was  a  Sabsean.  Avicenna,  bom  in 
978,  was  a  native  of  Shiraz.  The  remarkable  geographer 
and  geologist  Eazwyny  (geology  was  then  a  part  of  al- 
chemy), derived  his  name  from  his  birthplace,  Casbin,  in 
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Ponia.  Moliammed-ben-2Sakaria,  lo  oelcbratod  in  modi- 
»Yal  Europe  onddr  the  name  of  Bhac^  waa  alao  a  Tenian. 
In  Spain  the  Jews  of  the  famona  aohool  of  Saadia  and 
Joda  Halevy  exercised  oonaidecable  influenoe  over  the 
aoademy  of  .CoidoTa.  Lastly,  European  historians  have 
systematically  exaggerated  -the  ignorance  of  the  Arabs 
before  the  time  of  Mahomet  and  their  intolerance  after 
the  establishment  of  Moslemism,  either  from  the  seal 
irhich  prompted  them  to  carry  on  a  sort  of  literary  crusade 
in  honour  of  Christianity,  or  because  in  the  18th  centuiy 
they  directed  against  Mahomet  attacks  which  were  intended 
for  Christianity  itself. 

Alchemy  received  from  the  Arabians  many  significant 
titles.  It  was  the  Kienee  of  the  hey,  because  it  opened  all 
the  mysteries  of  creation,  physiology,  and  medicine ;  it  was 
the  sdenoe  of  the  letter  M  (nUeam  ia  the  Arabic  for 
balance),  because  by*meanB  of  the  balance  the  gain  or  loss 
of  all  bodies  could  be  determined,  even  whilj  undergoing 
chemical  combinations.  Later  on,  as  is  well  known,  it  was 
by  a  rigorous  and  obstinate  use  of  the  balance  in  the  hands 
of  Priestley,  Cavendish,  and  Lavoisier,  that  positive  che- 
mistry was  founded.  Lastly,  Rhaste  gave  to  the  science 
of  the  philosopher's  stone  a  name  which  plunges  us  again 
into  the  mythological  ages  of  chemistry.  He  called  it  the 
attrcihgy  of  the  lower  iBorid.  ^ 

The  diieoyeries  of  Oeber  is  a  chemist  do  not  form  part  of  oor 
•abject ;  bat  we  may  mention,  in  pesdnA  the  infernal  etone,  the 
corroeive  tablimAte,  the  exact  proceae  of  the  capelUtion  of  gold 
and  iQyer,  and  three  sorts  of  distillation  hj  evaporation,  condensa- 
tion, and  simple  filtration.  In  another  direction  Oeber,  by  re-^ 
inventing  aqu»  fortis,  and  by  discovering  ammoniacal  salts  for  his 
aqua  rejaliSf  laid  the  foundation  both  of  alchemy  and  chemistry. 


aqua     _       ,  ^  ^. 

Ijie  salfof  ammonia,  so  essy  to  volatilise,  was  the  sonrce  of  many 
baseless  dreams^  as  is  proved  by  its  varioos  names— anima  9en$ibili$f 
aqua  ditorum  fratrum  ex  »ororet  eanur,  lapi$  angeli  conjungentiat 
fto.  Oeber  believed  in  the  parallelism  between  metals  and  planets ; 
ho  thonght  that  metals  were  all  eqoally  composed  of  mercury, 
arsenic,  and  sulphur,  and  that  in  the  descending  scale  ttom  gold  to 
load,  mercury,  arsenic,  and  sulphur  were  each  present  in  a  ffreater 
or  less  degree  of  purity  in  pronortion  to  the  colour  and  quuity  of 
each  metal  Later  on,  the  addition  of  the  four  elements— heat^ 
cold,  dryness,  and  moisture— complicated  still  more  the  reasonings 
by  which  the  alchemists  sought  to  prove  that  the  transmutation  of 
metals  was  in  the  power  of  any  man  who  imitated  nature — <.«.,  per> 
footed  the  imperfect  metal  by  correcting  its  excess  of  heat  or  mois- 
ture. Oeber  did  not  think  that  an  operation  of  the  laboratory 
could  counterfeit  the  natural  work  of  purification,  which  demanded 
a  thousand  years.  But  with  him  moisture  played  the  same  part  as 
phlogiston  in  Btahl's  system.  In  other  words,  the  philoso^er  to 
whom  all  tacceeding  searchers  for  the  philoeopher's  stone  swore 
allegianoe  was  contented  to  formulate  his  theory  without  consider- 
ing the  possibility  of  putting  it  in  practice.  He  was  an  alchemist 
indeed,  out  no  gold-seeker.  This  forerunner  of  positive  science 
foresaw  the  part  which  the  g*aoo  would  be  found  to  play  in  the 
oomposition  of  bodies  ;  he  called  them  spirits— a  fignn  which  took 
strong  hold  on  the  imagination  of  Gelor,  as  well  as  of  the  mastan 
of  the  sacred  art,  and  which  was  formalised  by  the  alchemists  of  the 
middle  ages.  Rhaz&s,  who  re-invented  sulphuric 'acid  and  aqua  viUe, 
was  par  exeelleju$  a  doctor.  The  same  ramark  applies  to  Avicenna, 
whoee  works  aro  a  methodical,  but  not  very  potbund,  systematisa- 
tion  of  the  currant  ideas  and  science  of  his  day.  Artephius  was  a 
cibalist,  as  his  theory  of  tho  apporant  and  latent  parts  of  man's 
nature  shows.  The  author  of  The  Key  of  Wiedom  and  A,  Secret 
Book  on  the  FlMottnher^e  SUms  was  the  reputed  possessor  of  an  elixir 
h'fre.  We  do  not  know  whether  this  was  potable  gold  or  a  quint- 
essence of  all  the  active  elements  of  the  three  kinscbms.  However 
this  may  bo,  this  mysterious  alchemist,  who  livciT  about  1130,  was 
the  inventor  of  soap,  and,  what  is  of  more  importance  for  our  sub- 
ject the  promoter  of  a  new  interpretation  of  Jacob's  ladder  or 
Homer's  cnain.  Minerals,  he  said,  come  from  tlie  primitive  ele- 
ments, plants  from  minerals,  animals  from  plants,  and  as  each 
body  in  resolved  into  another  body  of  the  order  immediately  below 
it,  animals  become  vegetables  and  vegetables  minerals.  \7e  see 
that  in  this  view  of  uie  interdependence  of  the  three  kingdoms 
there  is  as  much  truth  as  error.  With  Calid,  the  author  of  the 
Book  qf  the  Three  Words  and  of  the  Book  of  the  Secrete  of  Alchemv, 
the  piuullelism  between  the  metals  and  planets  takes  a  retrograde 
§\m  towards  astrology.  This  Calid,  a  eoi'dieant  king  of  Egypt, 
held  that  before  engaging  in  any  operation  of  alchemy  the  stara 
ought  to  be  oonsultM.  This  recommendation  was  literauy  followed 
by  the  thaumatuifpats  of  the  middle  sges  and  the  Renaissance.    The 


elTect  wSb  faXeAf  it,  when  Oalid  or  one  of  hia  school  saw  As  metali 
obstinately  refuse  to  be  purifitMl  in  his  cracible,  he  did  not  wait  Cdt 
a  happy  ooignnotion  of  oonsteUations  above  in  order  to  txy  hit 
dhaaoe  again  with  the  operations  of  inHsrior  astrology. 

The  East^  when  it  accepted  from  Aristotle  the  theory  of  fiona  sad 
matter,  invested  it  with  a  signification  of  its  own  never  dnaaed  cf 
br  ths  Stagyrite,  and  inveatod,  as  it  were,  an  Arabian  Axistotfe- 
that  is,  the  Aristotle  of  the  middle  ages.  Not  only  at  Alex  ' ' 
had  the  students  of  the  sacred  art  evolved  the  theory  of  the 
nmtatito  of  the  four  elements  (Cicere  assigns  tho  doetrina  to  the 
Stoics),  but  in  the  East  the  translaton  of  Aristotle  added  to  tba 
theoiy  a  oorollaiT  more  important  than  the  proposition  itself  vsl, 
that  every  body  by  its  form  and  natural  notions  indicates  its  sral, 
its  natural  propwtiea,  &&  ;  that  the  reeemblsnce  betweea  the 
external  appearance  of  things  and  beinn  indicates  their  aatoial 
likeneeees,  kc  The  idea  of  destinv,  whien  sll  nations  who  acccptsd 
the  doctrine  of  the  Logoe  ex^reesed  by  eome  term  or  other  analqgoas 
to  the  Latin  fatum  (what  is  spoken),  Mahomet  translated  by  hii 
famous  phrase  neeteub  (it  was  written).  We  find  a  Tnrkiah  writer, 
the  deoUred  enemy  of  astrology  and  elixirs,  JTaVl  Eflbndi,  in  bis 
remarkable  booki  Oouueele  to  my  Sofi,  Abwl  Xhair,  aayine  that 
heaven  is  oovered  with  a  writing  that  only  God  can  raid,  and  seek- 
ing what  letter  the  eye%  the  cyebrowsb  the  mouth,  Jke.,  form  t» 
find  therehi  the  seoret  of  their  better  use.  Like  one  of  the  Tal- 
mudiita^  the  obscure  Kallir  for  instance,  he  decompoees  the  naioe 
Hahomet  in  order  the  better  to  offer  the  prophet^  aa  it  were,  the 
quintesaence  of  praise,  inore  worthy  of  Qod,  who  in  that  sacxui 
name,  as  in  all  terrestrial  thinn^  has  written  at  least  ona  letter  of 
the  Word  which  will  serve  as  a  xey  to  open  all  their  hidden  vixtaes. 


By  punning  an  analogous  direction,  medievalism,  and  : 
daily  the  Kenaissanoe,  introduced  new  subtloties  into  the  ss^ 
logittl  branch  of  alchemy  —  tetragram%  pentacles^  and  other 
mysterious  charaeten  and  figures. 

It  is  not  surprising  then,  to  find  that  Nabl  Effondi,  who  lived  m 
the  second  half  of  the  17th  century,  can  produce  no  other  reaaoos  Jbr 
dissuading  his  son  ih>m  joining  the  alchemists  than  tha  iaet  that 
some  were  poor,  othen  quacks,  and,  as  the  moet  important  groond  of 
all,  that  Ood  had  declared  his  wrath  sgainst  those  who  dan  to  ini* 
tate  his  works.  Indeed,  the  peculiar  symbolism  of  the  various  natkoi 
of  the  East  had  been  broken  up  by  revolutions  and  conquest^  and 
the  diqjeda  memhra  again  reunited,  so  aa  to  form  a  wonderftd  phaa- 
tasmagoria  of  ideas  and  images    a  sort  of  scientific  Anbtan  N^ta 

IIL  Alchemy  op  the  Middlk  AoKSb 

The  oare  we  have  taken  to  note  down  at  the  moment  of 
its  birdi  each  of  the  ideas  which  inflnenced  alchemy,  allows 
ns  to  sketch  more  rapidly  the  history  of  its  dedine  and 
falL      Albert    Groot^    commonly    known    as    Albertns 
Magnus  (1198-1380),  revived  the  theoiy  of  Geber;  and, 
in  spite  of  the  tendencies  of  the  time,  entertained  the  ssme 
doabts  as  his  illnstrions  master  on  the  possibility  of  trans- 
mutation.    He  is  the  first  to  apeak  of  the  affinity  of  bodies, 
a  term  he  uses  in  reference  to  the  action  of  salphnr  on 
metal&    He  gives  the  eavant  of  the  day  the  sage  advice  not 
to  take  service  with  princes,  who  are  sure  to  treat  aa  thieves 
those  who  do  not  succeed.     And,  indirectly,  he  wami 
princes  that  philosopher's  gold  is  only  tinsel     Beginning 
with  nitric  add,  which  he  calls  pritM  water,  and  so  on, 
through  a  regular  series  of  secondary,  tertiaiy  waters,  Ac, 
he  proposed  a  method  for  dissolving  all  metala.     Boger 
Bacon,  while  opposing  magic,  calls  oxygen  aer  eibue  ignit^ 
and  regards  the  elixir  as  a  substitute  for  time,  that  sgeat 
of  which  nature  takes  no  account     Gold  is  perfect,  becanse 
nature  has  consummated  her  work.     But  Roger  Bacnn 
seems  to  have  turned  lus  genius  principally  to  physics  and 
mechanism.     St  Thomas  Aquinas,  in  his  theological  writ- 
ings, forbids  the  sale  of  alchemist's  gold,  and  in  his  ipedsl 
treatise  on  the  subject  unmasks  an  imposture  of  the  chs^ 
latans  of  the  day,  who  pretended  to  make  ailver  by  prqjeetiqg 
a  sublimate  of  white  arsenic  on  copper.     Further,  Aquinas 
by  reducing  the  primitive  elements  of  metals  to  two,  revives 
and  corroborates  the  theoiy  of  Galen  and  Albertus  Msgnns. 
About  the  same  time  we  find  a  pope,  John  XXU,  and 
a  king,  Alphonso  X.   of  Leon  and  Castile,  ooeupjing 
themselves  with  alchemy.     But  the  pope  in  a  weU-knowa 
bull  denounced  all  those  searchers  for  gold  "who  pro- 
mised  more  than  they  oonld  perform;"  another  proof  tbsi 
alchemy  and  the  search  for  gold,  thongh  disringnished  by 


ALCHEMY 


465 


tbe  tree  alchemut^  were  eonfunndod  bjr  mukj  acioptB.  It 
U  evUent  that  the  acieiice.  aa  for  as  the  seeker  for  sold 
wag  conoemed,  waa  approaching  the  timea  of  king  John 
and  Philip  the  Fair,  irho  found  in  nnaerupuloaa  charlatana 
abettors  in  their  debasement  of  the  enzrency,  apd  that  for 
disinterested  alehemista  those  evil  days  were  at  hand  when, 
disgusted  at  attaining  no  practical  resnlt,  the  moat  serious 
of  Uiem  sought  in  fh»  physiological  mysteries  of  generation, 
in  the  Adam  and  £ye,  the  red  man  and  the  white  woman, 
of  the  first  chapters  of  Qenesis,  what  tliey  failed  to  find  in 
Rhaz^in  Geber,  and  the  Arabian  Aristotle.  The  science 
was  stul  called  chemy.  It  waa  aa  a  compliment  to  the 
Arabian  masters,  who  were  still  quoted  side  by  aule  with 
Genesis,  that  they  added  to  the  word  the  Arabic  article  al. 
The  popular  etymology  of  the  day  was  likewise  Arabic,  or, 
more  correctly  speaking,  Semitic;  the  Hebrew  ch&m  or  the 
Arabic  cAam  signified  heat  Hence  their  furnaces  for 
heating,  the  alembics  for  modifying  heat,  and  the  Bains- 
Marie  for  imitating  the  temperature  of  warm  blood;  for 
they  could  only  proceed  by  analog.  Nerertheless,  the 
great  men  of  the  day  were  the  alehemista.  The  boldness 
cf  their  actions,  the  eccentricity  of  tlieir  genius,  prove  it 

Few  norels  u«  ts  interesting  as  the  story  of  Bayinond  Lully 
(1235-1815).  He  began  life  ss  the  naasionate  lover  of  the  Lady 
£Ieanor  of  CasteUo.  He  was  cured  91  his  passion  by  the  lady  her- 
seU;  who  discovered  to  him  the  uloer  which  was  eating  away  her 
braast  At  her  desire  he  consecrated  himself  to  God,  to  the  service 
of  hxmkanity  in  general,  and  especially  to  the  conversion  of  Mnasnl- 
mansL  Christianity,  in  the  months  of  the  Eorojieaa  disciples  of 
Oeber  and  Rhaz^  was  better  adapted  than  it  now  is  for  converting 
infide|%  whoee  knowledge  it  respected  while  deploring  all  the  more 
theJ^enrorfc  la  his  eightieth  year  Raymond  Lolly  died  in  sight  of 
the  idand  of  Minorca,  from  the  consequences  of  a  stoning  he  had 
received  at  Tunis  a  few  days  before  while  preaching  the  coipeL 
This  was  on  his  third  mission,  and  he  did  not  hide  from  his  friends 
that  he  sought  the  crown  of  martyrdom.  He  had  invited  the  sup- 
port of  ail  the  princes  of  Europe,  and  in  particular  of  the  kings  of 
France,  England,  and  Castile.  Alchemy,  indeed,  with  him  seems 
to  have  been  mainly  a  means  of  recommending  himself  to  these 
kings,  and  at  the  same  time  a  search  for  the  panacea.  But  his 
trast  was  placed  much  more  in  his  rhetoric,  which  he  borrowed 
from  the  eaoala»  in  his  oriental  eloquence^  and  his  Christian  iaith. 
By  the  number  of  conversions  he  made  at  Algiers,  at  Tunis,  and  at 
Bagia,  where  during  his  second  voyage  he  was  snatched  from 
imminent  martyrdom  by  his  friends  among  the  converted  Mossul- 
mans->that  ia  to  say,  in  the  very  atrongholds  of  Islaimsm— he  suc- 
ceeded in  demonstrating  that  his  idea  of  uniting  all  worshippers  of 
the  tme  God  in  a  common  faith  was  not  chimencaL  Lnlly  a  prin- 
eipal  success  was  with  the  disciples  of  Averroes ;  and  no  one  who 
reflects  will  be  surprised  at  this.  As  the  moral  diificnlties  of  mis- 
sions were  less  than  they  are  now,  so  the  practical  dangers  were 
greater.    This  too  needs  no  explanation. 

Raymond  LuU/s  works  on  alchemy  are  hopelessly  obscure^  not- 
withstanding elncidationa,  compendiums,  vade-mecums,  and  a  cer- 
tain ditUogut  demegorgonf  which,  if  the  title  is  to  be  believed, 
Lullianit  teHpiit  mitUam  jpneeiari  luum  a4fert.  Nor  need  we 
wonder  at  this.  Eirenaus  Philalethe%  the  pseudonym  under  which 
some  Englidi  adepts  whose  real  name  has  not  been  discovered, 
wrote,  states  poeittvely  that  he  has  learned  nothing  from  Baymond 
Lolly,  adding  at  the  same  time  a  curious  reason — "Some  who  are 
no  adepts  aive  more  instruction  to  a  beginner  than  one  whom  per- 
fect knowledge  makes  cantiooa."  Eirensns  is  fond  of  quoting 
Bernard  of  Trevlsa,  who,  he  teEs  tim,  has  given  him,  more  especially 
in  his  letter  to  Thomas  of  Bologna,  "  the  main  light  in  the  hidden 
secret"  Bat  of  all  writers  he  gives  the  palm  to  Sir  George  Ripley. 
Bernard  of  Trerisa,  whom  he  mentions,  spent  a  long  life  and  a  con- 
siderable fortune  in  romantio  travels,  in  the  porchsM  of  books,  and 
in  the  pnisuit  of  chemical  experiments.  When  depressed  and  weary 
with  chasing  shadows  which  were  ever  eluding  his  ^rasp,  he  used, 
as  a  paatime  and  relaxation,  to  read  the  Turba  Philotoyhorum,  or 
the  Cfrtat  Rotary,  just  as  Don  Quixote  would  read  the  romances  of 
ehivaliT.  At  las^  when  seventy-iive  years  old,  the  good  Bernard, 
for  so  the  adepts  nlled  him,  thought  he  had  discovered  the  secret, 
^^  least  the  fay  of  what  he  considered  a  real  success  served  for  a 
while  to  loll  his  restless  energies.  His  letter  to  Thomaa  of  Bolo^;na 
shows  ne  ordmary  man.  **  Diasolntions  of  this  sort,"  he  writes^ 
"by  adds  or  aqnafortis,  are  not  the  true  foundations  of  the  art  of 
transmuting  metals;  but  rather  the  impostures  of  sophistical 
alchemists,  who  think  that  in  them  resides  the  secret  of  that  sacred 
art  They  affirm  that  they  produce  dissolations  (solulumes),  but 
vhat  they  can  never  do  is  to  produce  the  various  kinds  of  metals  in 


their  perfoehon:  be^nse  metals  when  dissolved  by  oerrosfvea  de 
not  remain  m  the  eame  proportion  and  original  form  aa  they  do 
when  dissolved  by  mercury,  which  may  be  truly  called  the  water  of 
metals.  Bodies  dissolved  by  mercury  are  not  decomposed  {separo' 
hunturS;  their  nature  remaina  hidden  in  mercury  till  Uiey  fiU  up  its 
intervals  {uaqus  ad  tui  rwin$p(t9ationem).  llercurv  contains  inter- 
stices (lalenlia),  and  therefore  metals  can  lie  hidden  in  mercury.** 
He  then  goes  on  to  compare  the  part  that  mercury  pUya  in 
amalgams  to  that  of  water  \rimpU»  a^ua)  in  vegetable  ana  animal 
structures.  He  is  well  acquainted  with  what  the  French  now  call 
Fmu  dt  comjto9tti4m;  Int,  as  usual,  he  pushes  his  analogies  too  far. 
We  may  rem^k  in  posaing  that  it  was  his  opponent^  the  alchemists 
who,  by  the  discovery  of  their  aqum  forUt,  provided  modern 
chemis^  with  one  of  its  most  poweitul  agenta. 

In  speaking  of  Bernard,  we  mddentally  hit  upon  a  word  which 
exactly  characterises  mediaval  works  on  alchemy — they  are 
romances,  romanoea  full  of  interminable  allegories ;  they  sometimes 
begin  and  always  end  with  an  invocation  to  Christ  and  the  Trinibr. 
From  time  to  time,  amid  the  old  abortive  attempts  to  read  the 
riddle  of  the  univerae,  we  find  some  new  idea  cropping  up.  Tho 
feneration  of  plants  and  animals  had  failed  to  explam  the  genera- 
tion of  metals;  so  they  turned  to  digestion  and  fermentatum  for 
analogiea,  and  though  they  never  reached  their  goal,  they  picked 
up  much  that  was  valuable  on  the  way.  The  road  itself  was 
barred,  and  therefore  to  profit  by  their  works  we  must  ^Uow 
them  into  bmths  and  digreesions.  Thus,  for  instance,  we 
may  study  with  advantage  their  dialectics.  Whilst  refuting  their 
adversaries,  they  were  gradually  laying  the  foundations  of  the 
logic  of  science.  True  alcheroists  were  generally  haughty  and  con- 
temptuous ;  the  mechanic  often  grew  rich  on  the  scraps  which  the 
alchemist  was  too  proud  to  touch.  We  cannot  alirays  make  sure 
of  understanding  them,  yet  from  the  medley  of  their  writinin  more 
fragments  of  real  chemistry  may  be  gathered  than  is  generafiy  sup- 
posed. There  ia  rhythm  and  harmony,  a  rina  of  true  genius  about 
the  best  of  their  works,  which  charma  us  if  it  does  not  send  us  to 
sleep  with  its  sweet  but  monotonous  music  In  reeding  Laurent 
Ventura'a  book,  J)$  BoHons  Coi^fieundi  LapidU  FhilotophMt  we 
are  tempted  for  a  moment  to  endorse  the  strange  fiincy  of  the 
Dutch  Rabbins,  "that  even  if  a  man  do  not  understand  the  lan- 
guage of  the  Zokar,  he  ought  no  leas  to  read  it ;  for  this  language, 
as  the  eabalists  have  written  it^  is  a  medidne  for  the  soul." 

Often  what  appeared  a  work  of  pure  fiction  (as  the  Roman  d$  la 
Roat)  GOiicealed  a  treatise  on  alchemy;  often,  on  the  other  hand, 
what  purported  to  be  a  work  of  pure  alchemy  was  a  me^Mnm  for 
heretical  theolegy,  aometimes  for  the  ideas  of  Spinoaa  and  Goethe. 
The  times,  moreover,  were  sad,  and  ail  could  appredate  the  advan* 
tags  of  a  romance.  It  was  not  given  to  everv  one  to  follow  the 
terrible  logic  of  Danstin,  the  oontemporary  of  Baymond  Lully.  the 
author  of  a  Rosariua,  which  has  never  Men  published,  from  which  M. 
F.  Hdfer  gives  the  followina  extract  ^>*<  AU  bodies  may  be  divided 
into  three  classes — 1.  Sensible  and  intelleotoal  beings  (animals  and 
men) ;  3.  Vegetables ;  8.  Minerals.  Like  always  tenos  to  unite  with 
like.  Intellectual  dements  are  homogeneous  with  the  Supreme  Intd- 
ligenee ;  that  is  why  the  aoul  yeama  to  be  abeorbed  into  the  Ddly. 
The  elementa  of  the  body  are  of  the  same  aators  as  the  sunound- 
inff  phyrical  world ;  hence  their  tendency  to  unite  the  one  with  the 
other.  Death  is  then  for  all  a  moment  to  be  desired."  Died  Amen 
tiH,  nvtrttuU  mi  Dodor,  to  borrow  Bemard*a  favourite  expression. 

After  BO  much  mist  and  fog  we  need  a  breath  of  fr«ah  air.  Let  us 
psss  at  once,  then,  to  the  Luther  of  sdenoe,  who  reproached  so  bitterly 
the  Lutiier  of  theolo^  with  only  going  half-way— to  an  epoch  whieh 
witnessed  the  new  birth  of  intellectuu  lifit,  and  to  a  man  who  was 
carried  by  the  new  movement  into  eveiy  sort  of  extravagance^ 
though  his  errors  were  those  of  a  generous  and  unselfish  natunu 
Let  us  treat  of  the  Benaissance  and  Paracelros. 

lY.   PAJUCEL8U8  AND  BIB  ImFLUXXGE. 

Tempting  aa  the  subject  is,  we  must  not  linger  either 
on  the  philosophical  doctrine  or  the  medical  system  of  thia 
extraordinary  man,  for  fear  of  encroaching  on  the  article 
Mediciki  or  the  article  Pabacblsus.  We  only  wish  to 
show  that  he  ia  the  pioneer  of  modem  chemists,  and  the 
prophet  of  a  revolution  in  general  sdence.  Those  who 
only  know  Bacon  in  manuals  of  philosophy  are  neyer 
tired  of  repeating  that  the  great  English  phUosopher  is  the 
father  of  experimental  science.  This  ia  true,  indeed,  in  th« 
sense  that  Bacon  insisted  with  inexhaustible  eloquence  00 
the  necessity  of  experimental  adence,  but  it  ia  false  if  t 
means  that  Bacon  inaugurated  modem  science  by  personal 
experiments.  It  was  this  popular  conception  of  Bacon 
which  Liebig  attacked,  and  he  thus  found  no  dii3Scu]ty  in 
drawing  up  a  long  and  cniahing  indictmciit     Bacon  waa 
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tbe  prophet  of  uxpoiiinoutulluu,  and  thLi  titlo  is  sufficient 
to  seciue  his  fame  against  the  abuse  of  modem  .dogmatists^ 
who  think  that  scienco  increases  Utile  bjc  little,  with  here 
ft  fact  and  there  an  idea,  without  a  single  pause,  a  single 
relapse  or  toYolution.  Few  take  the  trouble  to  consider 
how  far  Bacon's  philosophy  belongs  to  the  past ;  most  are 
satisfied  with  cut  and  dried  phrases  about  the  part  he 
played  in  modem  science.  Just  in  the  same  way,  Panir 
oelsus,  the  great  innoyator,  who  thought  himself  even 
more  enfranchised  from  the  bondage  of  Aristotle  and 
Qalen  than  he  really  was,  is  dispatched  with  ready-made 
phrases^  but,  unlike  Bacon,  he  gets  nothing  but  ridicule 
and  abuse.  Madman,  charlatan,  impostor — no  name  is  too 
bad  for  him  with  the  historians ;  and  yet  they  are  forced 
I  to  confess  that  this  impudent  adventurer  brought  about 
a  necessary  roYolution.  Thomas  Thomson  is  yery  severe; 
he  goes  so  far  as  to  reproach  Paracelsus  with  decUning  the 
word  ionitru.  He  would  have  wished,  forsooth,  the  revolu- 
tionist of  Basle  to  have  delivered  before  his  young  and 
enthusiastic  audience  ''  the  sober  lectures  of  a  professor  in 
a  university."  Diyasdusts  are  fond  of  fajling  into  such 
anachronisms ;  a  far  traer  estimate  of  Paracelsus  has  been 
given  us  by  Mr  Browning  in  the  drama  which  bears  his 
uame^  Thero  are  self-deceived  visionaries  who  are  alwajrs 
thinking  that  the  problem  is  solved,  who  compose  elaborate 
romances  with  which  enthusiasts  are  enchanted.  Haymond 
Lully  was  one  of  this  class.  There  are  spirits  of  light 
who  point  out  and  trace  the  road  along  which  humanity 
travels  slowly  in  their  wake.  Bacon  belongs  to  the  first 
category,  but  has  played  the  part  of  a  genius  of  the  second 
order.  Thirdly,  there  are  souls  of  fire  always  enveloped 
in  clouds,  from  which  ever  and  anon  the  lightnings  of 
genius  flash  forth,  who  bear  humanity  towards  a  goal 
foreseen  rather  than  seen  by  themselves,  by  a  rough  and 
rugged  road  >  with  endless  turns  and  windings.  Such 
a  nature  was  Paracelsus.  His  pride  was  more  towering 
than  the  mountains  of  his  native  Switserland.  He  bo- 
liovcd  that  through  him  a  new  race,  the  Germans,  were 
destined  to  succeed  to  science.  The  Greeks,  the  Arabians, 
and  the  Italians,  their  immediate  disciples,  had  had  their 
day  with  him,  and  through  him  the  German  -era  was  to 
begin.  He  studied  under  Trithema,  the  abbot  of  Spcm- 
heiniy  and  under  his  father,  a  distinguished  alchemist: 
Agrippa  was  his  fellow-student  Afterwards  he  resorted 
to  strange  masters — old  wives  and  workmen,  his  beloved 
minen,  who  confided  to  him  their  secrets.  He  was  the 
greatest  traveller  in  that  age  of  scientifio  travellers.  Lastly, 
he  practised  medicine  as  the  doctor  of  the  poor,  and 
inaugurated  lectures  in  the  vulgar  toftgue.  Van  Helmont, 
his  real  successor,  who  inherited  his  goodness  of  nature, 
established  clinical  medidne,  i.e.,  lessons  at  the  bedside  of 
the  patient.  Stahl^  who  inherited  his  arrogance  and  his 
love  of  symbolism,  developed  from  one  of  the  ideas  of  his 
master  the  phlogutic  theory,  the  elaboration  of  which 
theory  was  for  chemistry  a  prosperous  period  of  incubation, 
while  from  the  refutation  of  this  theory  the  science  may 
be  truly  said  to  date  its  birth.  Poracelsus's  work,  like  his 
genius,  oscillates  perpetually  between  magio  and  science, 
but  what  has  not  been  sufficiently  observed  is,  that  science 
invariably  ends  by  carrying  the  day.  If,  for  instance,  he 
is  giving  us  **  the  green  Uon,"  a  recipe  for  making  gold, 
he  ends  by  breaking  a  lanco  with  the  seekers  for  gold  : — 
"  Away  with  these  false  disciples  who  hold  that  this  divine 
science,  which  they  dishonour  and  prostitute,  has  no  other 
end  but  that  of  making  gold  and  silver.  Troe  alchemy  has 
tat  one  aim  and  object,  to  extract  the  quintessence  of 
things,  and  to  prepare  arcana,  tinctures,  and  elixirs,  which 
may  restore  to  man  the  health  and  soundness  he  has  lost" 
Ho  beards  the  "  white-gloved  "  disciples  of  Galen,  and,  in 
spite  of  their  juleps  and  draughts,  asserts  that  alchemy  is 


indispensable,  and  that  without  it  there  is  no  meh  thing 
as  medical  knowledge.  He  rejects  the  easy  explaBaiioD 
of  the  universe  by  means  of  an  entity,  stigmatising  it  si 
pa^anity,  meaning  thereby  a  necessary  eonaeq«enoe  of 
paganism,  which  as  a  theosophist  he  holds  in  abhoneiiee. 
He  rejects  the  favourite  instrument  of  the  schoohnen,  tlie 
syllogism.  Nature,  as  he  views  it,  is  not  a  dear  and 
intelligible  system  of  which  the  form  declares  the  essence; 
no,  it  is  mjrsterious.  There  is  a  spirit  at  work  beneath  tho 
outside  shell.  What  is  written  on  this  shell  no  one  can 
read  but  the  initiated  who  have  learned  to  separate  the 
real  and  the  apparent  **  At  the  same  time,  ev^ything  is 
not  active.  To  separata  the  active  portion  (the  spirit)  of 
this  outside  shell  from  the  passive,  is  the  proper  piovincs 
of  alchemy."  Thus  we  see  that  with  Paracelsns  alchemy 
ceased  to  be  the  search  for  the  first  principles  of  bodies, 
and  made  one  step  in  advance  towards  chemistiy.  His 
innate  genius  for  medicine,  as  he  boasted,  but  more  tmlj 
his  noble  heart,  urged  him  to  leam  a  study  which  better 
satisfied  his  pride,  but  which  had  not  the  practical  useful- 
ness of  mediod  chemistiy  to  recommend  it  The  name  iair> 
ehemiea  marks  this  transition  from  alchemy  to  chemistiy. 
A  remarkable  saying  of  Paracelsus  shows  us  the  dose 
connection  between  Jus  alchemy  and  his  medicine :  *^  ViU 
upiis,  corpus  lignum,**  This  notion  of  the  importanee  d 
combustion  was  taken  up  ago  in  by  Becker  and  his  disdple 
Stohl,  the  inventora  of  the  term  phlogiston,  which  thej 
thought  was  of  an  earthy  nature,  because  resin,  phos- 
phorus, sulphur,  and  other  combustible  bodies  are  insolublt 
in  water.  Pa^ucelsus  was  too  well  initiated  in  the  cabsl- 
istio  theory  of  astral  light,  which  pymbolised  the  univeraa] 
agent  of  light  and  heat,  to  have  accepted  such  a  gross 
materialistic  theory.  A  distinguished  Frenchman  of  the 
present  century,  who  prided  himself  on  being  a  follower  of 
the  cabalists,  has  in  one  of  his  novels,  called  La  Feau  ie 
Chagrin,  reproduced  the  theory  of  Paracelsus,  mla  ignis^ 
ctrpui  lignum.  Each  act,  each  wish  of  the  possessor  of 
the  talisman,  causes  the  skin  to  shrink;  and  Mr  Huxley, 
in  his  remarkable  lecture  on  The  Fhytieal  Basts  of  Uftt 
has  not  been  ashamed  to  borrow  this  illustration  from  Balnc 
What  renders  Paracelsus's  saying  so  valuable  ia,  that  it  ii 
neither  materialistic  nor  spiritualistic,  but  merely  dynanieaL 
Another  instance  of  Paracelsus's  oaciUating  between  (he 
modem  and  the  ancient  world  is  seen  in  the  hesitation  be 
shows  when  discussing  the  influence  of  the  planets  over  the 
internal  organs  of  the  body.  Sometimes  he  seema  to  tski 
the  symbol  for  the  thing  itself,  but  he  ends  faj  admitting 
only  the  parallelism  of  the  macrocosm  and  the  microoosm. 
When  he  assigns  the  brain  to  the  moon  and  the  heart  to 
the  sun,  he  seems  to  say:  "  I  do  not  think  with  Plato  thst 
the  brain  is  all;  it  is  but  the  reflector  and  guide — ^the  hesrt 
is  the  regulator  of  the  organism.  I  place  my  archeos  a 
litUe  above  the  heart,  as  a  connecting-link  between  tlM 
nervous  and  sanguine  circulation,  as  ^ppocratea  has  Ids 
enormon.'*  li  he  had  lived  in  calmer  times,  and  known  tlio 
true  AristoUe,  Paracelsus  would  have  allowed  that  /u|p^ 
does  not  represent  the  ^ircXcxvia  of  the  Stagyrite,  thst 
hftpyha  is  the  tme  meaning.  But  in  those  times  of  fsbc 
Aristotelianism  tho  Sjyagirism  of  ParaceLsua  was  pitted 
against  the  Stagyrism  of  AristoUe.  By  making  the  vieeen 
the  seat  of  disc^uies,  Paracelsns  daima  to  be  the  founder  of 
the  organidsts;  by  his  chemistry  of  the  blood — metaay 
which  evaporates,  sulphur  which  bums,  salt  which  is  ooa- 
stent — he  is  answerable  for  the  blunderings  of  Ifsitre 
Purgon;  by  his  arehevs,  the  grand  motor  and  regdator  of 
the  astrology  of  the  body,  he  is  the  ancestor  in  a  direct  fine 
of  animism,  and  collaterally  of  modem  Hippocratiam  or 
vitalism  of  tho  Montpellier  school  In  short,  it  is  hard  to 
name  anything  that  cannot  be  found  in  the  works  of  this 
mad  genius,  who,  in  spite  of  the  jan  and  jolts  of  his  wild 
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caieer,  stfll  managM  to  kaop  the  road  without  upsetting 
nthflr  at  Fuis  or  MontpeUier.  Wbat^  we  may  aak,  would 
modriru  tbfliapeatioB  be  withoat  the  opitim  and  mercniy  of 
Famoelsiu — ^without  the  landanmn  of  his  disciple  Qneroo- 
Ian,  physician  to  Ueniy  lY.,  ftal  When  thin  charlatan  had 
sabstitnted  for  astrological  influence  a  simple  parallelism^ 
it  was  easy  for  Tan  Helmont  to  rid  modem  seienoe  of  this 
idiuple  paralleliriu.  Besides  all  this,  Paraoblsus  was  a  real 
dootm;  The  death  of  Eriuoiius's  friend,  whom  ho  was 
attending,  did  him  less  harLi  than  the  cure  of  another 
patient^  who  was  dining  with  him  ninety-nine  days  after 
he  had  been  pronounced  tn  txtrtmia;  mora  fatal  still  was 
the  case  of  Cornelius  do  Liechtuufels^  who,  when  cured  by 
him  of  the  gout,  refused  to  pay  his  benefactor  the  stipulated 
prioa.  Pibracelsus  would  not  hold  his  tongue  or  submit 
to  the  magistrates,  and  in  eonsequenoe  had  to  resign  his 
prof easoiship  at  Bosle.  A  double  interest  attaches  to  this 
etoiy;  it  hastened  Paracelsus's  death,  and  it  proyes  that  he 
woiUd  never  haye  accepted  the  ew  medioatria  ncUwr(B  of 
BtahL  Wo  haTe  seen  that  those  strange  bodies  whioh 
escaped  froia  the  retorts  of  the  masters  of  the  sacred  art 
were  called  by  them  souls;  their  successors,  on  a  closer 
aoquaintaooe  with  toem,  called  them  spirits.  Basil  Valentin 
and  Paracekus,  recognising  their  importance  in  the  trana- 
uutation  of  bodies,  gave  to  them  tiie  name  of  mercury. 
Van  Helm<Mit  studied  ihem  more  minutely,  and  inyented 
the  name  gas.  He  was  acquainted  with  carbonic  acid  under 
the  name  of  woody  gaai  But  his  ignorsnce  of  the  action  of 
the  oxygen  of  the  atmospheto  proyented  him  from  making 
the  fundamental  distinotionB  between  experiments  per- 
formed in  a  dosed  yesseL  and  in  one  open  to  the  air.  Priest- 
ley, Lavoisier,  and  Scheele.  by  the  use  of  the  test-tube  and 
the  balance  (both  Tan  Helmont  and  Stahl  had  also  turned 
the  LoLince  to  good  account),  weighed  and  tested  the  results 
of  ancient  alchemy;  -  Hence  modem  chemistry  was  bom. 
Bat  we  mnst  in  justice  add  that  the  work  had  already 
been  begvt  by  men  of  genius,  such  as  Bernard  Palissy, 
Boyle  the  eminent  eritio  and  experimentalist^  Hombeig, 
the  two  Qooffroys,  Mareraff,  Bergmann,  Bouelle  the  master 
of  Lattnder,  who  may  be  called  the  Diderot  of  chemistry. 
Horeorer,  the  most  important  disooveries  in  chemistiy  have 
been  made  by  men  who  combined  with  chemical  experi- 
ments a  marked  taste  for  alohemic  theorieSb  We  may 
inbtance  Qlauber,  ablest  of  mystics;  Kunkel,  who  thought 
he  had  found  in  the  ^shining  pQls^  of  his  photphomu 
wifdbiUM  as  efficacious  a  remedy  as  the  potable  gold  in 
which  he  also  believed;  Qlaser  the  alchemist,  master  of 
Lemeiy,  who  hhs  been  called  the  &ther  of  chemistiy; 
Robert  Fludd,  Ac. 

It  is  carious  to  observe  that  soon  after  chemistiy  was 
established  as  a  science  there  was  a  regular  deluge  of 
ssarohera  lor  tfaa  philosophei^s  stones  The  limits  of  this 
article  prevent  us  from  giving  a  full  list  ol  their  namesL 
Suffice  it  to  mention,  among  Frenchmen,  Da  Uale,  who 
died  in  tiie  Bestile  of  the  wounds  his  guardians  inflicted 
on  him  to  extort  his  secret;  among  Knglishmen,  Dr  Price, 
who  committed  suicide  to  escape  from  a  public  trial  of  his 
pretended  diaoovery.'  As  to  tiie  theoretical  possibility  of 
mnkxng  gold,  the  great  Fronch  chemist  Dumas  considered 
that  a  solution  might  be  found  in  the  doctrine  of  isomer- 
ism; and  the  great  Kngliah  chemist  Sir  Humphrey  Davy 
refused  to  pronounce  tlmt  the  alchemists  must  be  wrong. 
Befon  eoncluding  this  short  sketch  of*  a  vast  subject,  we 
must  give  a  brief  Ust  of  titles  of  the  most  important  autho- 
rities on  the  subject,  and  enumerate  the  principal  words 
which  alohemy  has  bequeathed  to  scientiflo  terminology, 
or  whioh  have  passed  into  the  language  of  common  life.* — 

AoTBOBinaL— Bo«r  Beoon,  Thewmui  GUmloui^  8vo^  FrancoC, 
IMS ;  flnads  Bmma  LadVtrakm.  Hittocy  of  Metals,  foL, 
Londfliv  lf70;  J.  J.  Bsofa«r»  Opeia Onmla^  VmusofL*  1080;  Ghjiiiis 


Philosophioa,  avo,  Kumilwnb  1680  j  John  Emgnsl^  iDohMdUHi 
PhiloMphinHeranetloM,  PsriOp  1688 ;  Bobort  FLodd,  CSsTia  Aloblmteb 
S  vols.,  JTrtnoof.;  T.  JC  Qlsabv,  Worki,  Cadmistry,  fid.,  liOiidon, 
1689  ;  Hennis  TritnMgiati,  TMnetkn  per  J.  Masnard,  8vo^  Pant 
(edited  by  IMdler);  J.  Knnkol,  SsperimMita,  8to,  London,  1706  ; 
rwBoeU  Omn  Onmk  (irith  a  xvmarinUo  pnbeo  b7 1^ 
S  Tola.  fi>L;  J.  B.  Porta*  Bo  MAm  TruiBmatationlbiii^  ito^ 
Bonua^  1610 ;  Querootan,  Hetmetical  Phyno,  4to^  London,  1606 ; 
Ooomi  Biplcy,  Opera  Omnia,  8to,  Oaaael,  1640 ;  J.  Trithemina, 
Da  Lapido  Philooophioo,  8to,  Par.  1611;  BasQ  Valentin,  Lwt 
Will,  oc,  8vti^  London,  1671.  Of  oompilattona  wo  may  maittlon— 
Artia  Anrifen»  quam  CSiemiam  vocant  Bno  Yolumina  (tliia  work 
indndea  the  Tnrba  Fhiloflophorom),  BasikMb,  1610 ;  J.  J.  Haiiget^ 
Bibliothe€a  Chamica  Ciuioaa,  2  rola.  foL,  1708;  Tbeatram  Chimi- 
emn,  0  vola.  8yo^  Anrenc,  1662 ;  The  livea  of  tiie  Adepta  in 
Alohemyatical  Philoooph^,  with  a  oiitioal  oatalogoa  of  the  books  ia 
thia  Boienoe^  and  a  aeleotion  of  the  moat  oelobrated  treatiae^  Ac., 
8to,  London,  1814 ;  Eaiai  sor  la  Ckmaerratian  da  la  Vie  par  la 
Ycte.  Le  Lapaan,  8yo,  Paris.  Among  the  beet  historioal  and  critical 
works  with  whioh  we  are  aoanainted  we  will  mention— Petr.  Gregor. 
Tholonnoa  SjutaxeOn  Artis  Mirabilia,  S  vola.,  Logdmii,  1676;  0. 
Borrichioa  da  Ortu  et  PhMrreasa  Chemia»,  4to^  1668  ;  The  lliisoiy 
of  Chemistry,  by  Thomaa  Thomson,  3  Tola.  870^  Loxidon,  1880  ; 
Eoaeba  Salverte,  Lea  Soienoes  Oocoltes,  8yo,  Pari^  1829  ;  Ferd. 
Hoofer,  Histoire  da  la  Ghimie,  2  voU  8to,  Paris,  and  an  sbrid|^ 
ment  bv  the  seme  anthor ;  Hiatoire  de  la  Physiqna  et  da  la  Chimie^ 
8vo,  faria,  1872 ;  Louis  Graveilhier,  Philoaophie  deb  Scienoea 
M4dioaIes,  (Earrea  Choisies,  8T0k  Paria^  1862 ;  Fred.  Moriu,  Qeneae 
de  la  Science  (xa.  imjportant  work,  which  we  onlr  know  from  qnota- 
tiona  in  French  reviewa  and  enoydopodias)  ;  Dmna%  Philoaophie 
Chimique.  Lastly,  if  we  wiah  to  trace  the  tranaition  of  aloheniy  to 
ohemisby  we  ahaU  find  valnabla  information  in  Le  Diotionnaiie  da 
Phyaiqnfl^  dedicated  to  liona.  la  Duo  de  Beny,  8  vola.  4to, 
ATifnon,  1761,  nnder  the  wordi  Alkali,  Alum,  Chimle^  Piena 
Philoeophale^  Hombexg.  The  reader  will  obaenre  that  in  this 
eneyolo|p«dia,  written  with  the  axpiiiss  purpoee  of  propagating  the 
Newtonian  theory  in  Franoa,  the  daasical  sdenoe  could  Iring  no 
real  aignments  agaiiist  alchemy.  He  may  also  oonaolt  the  reiuurk' 
able  work  of  La  fietherie,  which  has  been  1 


nndeserredly  foiipotten — 
et  lea  Bifferontee  Esp^ta  d*Air,  8 
-  of  Chemirtiy,  by  a  F.  BmIwcJ], 


ietherie,  y 
Esaai  Aualytiqne  aor  I'iir  ' 
vola.  Paris,  1786;  aitd  Thai 
London,  1874 

Etthologt.— The  idea  that  nature  must  be  tortured  to  make 
her  reveal  her  secrete  is  preserved  in  the  word  trucHiU:  Fr.  cn%uct, 
ItaL  crueiolot  Span,  erisof— all  fnm  the  Latin  aruu,  a  oross.  The 
WQid  wtiram,  Fr.  matrat,  is  probably  from  the  Cdtio  matnra,  an 
vrow,  through  the  old  French  verb  matraa$mr,  to  hsnsa.  Bahk'Uairi§ 
and  mmaigamk  (|mU«mui)  are  a  Icwaoy  of  the  aaored  art  We  can 
trace  the  two  jnrindplea,  mal^*  ana  female^  of  the  alehamista  In  the 
word  atrmivtc  Apewut6p,  male).  From  the  Araba  we  g^aieokel  {al 
ImU),  properly  anythfa^  burnt,  then  a  powder  of  antimony  to 
darken  the  evalida,  %nd  uatly,  spirits  of  wine ;  alkaH,  aahea ;  torm^ 
the  white  sabstanoe ;  laektr,  fram  lac,  reain  ;  cliceilr,  >om  ti  keHr, 
eaaenoe;  dUnMe,  AraU  alambiq.  JMtuk  is  obrionaly  the  ash  of  the 
poL  Genu,  pataieh  j  laudemttm  is  a  oorruption  of  loudanditm.  The 
derivation  of  tartar,  Fr.  tartr$,  is  atranga.  Paraoelsua  considerpd 
tartar  to  be  the  eauae  of  the  gout,  and  borrowed  the  name  bam  the 
infernal  regions  CTartanu).  The  Spaniards  have  borrowed  from 
the  Arabe,  omo^uc,  merouxy  ;  ea^^or,  to  overlay  with  quicksilver  *, 
OMViMTP,  a  worker  in  mercury  ;  aaogamUiUa,  a^tation  ;  ammdo' 
ptmU,  with  agitation.  The  same  Celtio  root  whioh  gave  to  Latin 
the  word  fmtraguM,  uaed  by  Martial  for  greyhound,  and  to  Qreek 
•Ufrarf9»t  found  in  JElian,  fixm  which  I^te  took  the  word  Mftr«u 
haa  also  created  a  large  family  of  word*— the  Ital.  ptiUrOf  tin  and 
merouxy ;  Span.  jmiMv^  lead  and  tin ;  old  Fr.  'jptcmtn  »  ptUro  ; 
Eng.  fiwUr,  p&wUrw,  fte.  The  Place  Maiiami  at  Psria  derivea  its 
name  from  the  liMst  that  Magister  Albertna  lived  then  (Maubut  « 
Ma*  Albert).  From  the  aicbwnJwta  wa  get  both  the  ideas  and 
the  worda  t^nUy  (Albertua  Magnua),  pneMtaU  (B.  Yalautin), 
r^ehiet  (ParaceUms),  iaturatvm  (Van  Helmont),  dtatUkUian,  caleina' 
$km,  quinttmmott  oqua  vUm  (brandy  waa  originally  only  emplovod 
aa  amedieine),  aqua r^gaHt^aqua  motmia^  gat^  wbaU,  flnom  KoboUsb 
the  genii  of  mine%  fto.  ^j,  j^) 

AIXJUlTI,  Ain>BSA,  aA  eniinent  Italian  Jurist,  bom  at 
Alsano,  near  Milan,  on  the  12th  January  1492,  died  1660. 
He  displayed  great  literazy  skill  in  his  exposition  of  the 
laws,  for  which  De  Thou  highly  praises  him.  He  published 
many  legal  works,  and  some  annotations  on  Tacitns.  His 
JEmiUtM,  a  collection  of  moral  sayings  in  Latin  verse,  has 
boen  greatly  admired,  and  translated  into  French,  Italian, 
and  Spanish.  Alciati's  history  of  Milan,  nnder  the  title 
Jierum  P^Uria,  ieu  ffutoticB  MedioXnnsnni,  Ubri  IV.,  waa 
published  posthumously  at  Milan  in  1626. 
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ALdBIADKS  WIS  bom  at  Athens  sboat  450  B.a 
Through  his  father,  deinias,  he  traced  his  descent  from 
Eaiysacei,  the  son  of  Ajaz,  and  through  his  mother, 
Deinomache,  from  Megades,  the  head  of  the  Alcm»onid«. 
He  was  thus  related  to  Pericles,  who,  after  the  death  of 
Qeinias  at  the  battle  of  Coronea  (447  B.a),  became  his 
guardian.  A  youth  eailj  deprived  of  his  father^s  contrd, 
possessed  of  great  personal  beauty,  and  the  heir  to  great 
wc^th  —  a  jonth  consequently  uniyersally-  honoured, 
courted,  and  caressed — ^was  not  in  a  position  to  acquire  a 
knowledge  of  the  virtue  of  self-restraint  in  any  shape  or 
form.  Spoilt  accordingly  by  flatteries  and  blandishments, 
the  boy  showed  himself  self-willed,  capricious,  and  pas- 
sionate, and  indulged  in  the  wildest  freaks  and  most 
insolent^  tyrannical  behaviour.  Nor  did  the  instructors 
of  his  early  manhood  supply  the  corrective  which  his  boy- 
hood lacked.  The  collection  of  moral,  political,  and  reli- 
gious beliefs  which  th^  eariier  Greeks,  foom  custom,  con- 
venience, or  the  promptings  of  common  sense,  had  accepted 
as  a  standard  by  which  to  regulate  their  own  conduct  and 
judge  that  of  oUiers,  had  been  exposed  by  ^e  sophists  to 
the  keenest  scrutiny  and  the  widest  scepticism.  Negative 
criticism,  accompanied  with  ahowy  novel  paradoxes,  are 
always  attractive  to  a  young  man  of  intellectual  vigour ; 
and  thus  Alcibiades  learnt  from  Protagoras,  Prodieus,  and 
others,  to  laugh  at  the  common  opinions  about  justice,  temper^ 
ance,  holiness,  patriotism,  ke.  The  long,  patient^  laborious 
thought,  the  self-sufficing  and  comparatively  ascetic  life 
of  his  master  Socrates,  he  was  able  to  admire,  but  not  to 
imitate  or  practise.  On  the  contraxy,  his  ostentatious 
vanity,  his  amours,  his  debaucheries,  and  his  impious 
revels,  became  notorious  throughout  Athens.  But  great 
as  were  Aldbiades's  moral  vices,  his  intellectual  abilities 
were  still  more  conspicuous.  He  proved  his  courage  at 
the  battle  of  Potidea  (432  B.a),  where,  wounded,  he  was 
rescued  by  Socrates ;  at  the  battle  of  Delium  (424  B.a), 
where  he  protected  his  former  deliverer;  and  on  many 
subsequent  occasions.  Though  he  was  not  a  very  fluent 
speaker,  he  always  kept  to  the  point  His  energy  was  im- 
mense, his  ambition  nnbonndedbut  selfish,  and  provided  he 
could  gratify  this  passion,  he  never  scrupled  at  the  means 
or  the  price.  He  could  read  the  sharacter  of  others,  and  adapt 
himself  to  it  with  a  versatility,  adroitness,  and  flexibility 
which  if  any  even  of  his  shifty  fellow-countrymen  equalled 
they  never  surpassed.  Nor  were  his  personal  qualities 
his  only  recommendation  to  popular  favour;  His  ancestors 
and  rdatives  had  been  for  generations  the  recognised 
leaders  of  the  people;  he  had  many  admirers  and  followers 
among  the  dubs  of  young  nobles ;  he  had  numerous  de- 
pendants who  partook  of  his  wealth ;  and  he  gratified  the 
populace  by  Uie  lavish  expenditure  with  w^ch  he  per- 
formed his  various  liturgical  duties.  On  his  first  entering 
prominently  into  public  life,  he  succeeded  by  a  dever  but 
unscrupulous  trick  in  duping  the  Spartan  ambassadors,  and 
persuading  the  Athenians  to  conclude  an  alliance  with 
Argos,  EEs,  and  Mantinea  (420  B.a)  Next  year  he  was 
appointed  general,  and  for  three  years  busily  traversed  the 
Peloponnesus,  endeavouring  to  advance  the  objects  of  the 
alliance.  But  'to  be  the  &«t  man  in  Athens  was  far  too 
limited  an  object  to  satisfy  the  ambition  of  Aldbiades :  all 
Greece  must  be  dazzled  by  his  greatness.  As  the  first  step 
towards  the  accomplishment  of  this  scheme  he  fixed  upon 
the  conquest  of  Sidly,  which  would  necessarily  be  followed 
by  that  of  the  Peloponnesus  and  probably  by  that  of  Car- 
thage. With  this  view,  he  warmly  advocated  the  adoption 
of  measures  for  the  relief  of  Segesta.  The  Sidlian  e^>edi- 
tiob  being  resolved  on  with  great  enthusiasm,  he,  Nicias, 
and  Lamachus,  were  appointed  generals.  But  shortly  before 
the  day  appointed  for  the  armaments  setting  sail  there  took 
place  a  mysterions  crime^  which  was  destined  to  alter  the 


whole  complexion  of  AldUadei^s  fdtnn^  and  with  it  tfai 
of  the  Athenian  state.  In  the  oonrae  of  one  night  (llsj, 
415  B.a)  all  the  busts  of  Hermes  in  Athens  were  sacnkgi- 
oudy  mutilated.  The  enemies  of  Aldbiades  (msny  d 
them  probably  the  actusl  perpetrators)  endeavcmrsd  to 
connect  him  with  the  sacrilege;  and  his  weU-known 
impieties  gave  plausibility  to  a  charge  which  ooold  never 
have  had  any  real  foundation.  RecJled  to  stand  his  toil 
almost  as  soon  as  he  reached  Sidly,  he  escaped,  and  msds 
his  way  to  Sparta,  where  he  revealed  all  the  plaas  of  ths 
Athenians,  and  induced  the  Spartans  to  send  Gylippos  to 
Sicily  and  an  army  to  fortify  Decdea.  He  then  pasMd 
over  to  Asia  Minor,  and  prevsoled  upon  many  of  the  Jode 
allies  of  Athens  to  revolt.  But  in  a  few  months  hs  had 
lost  the  oonfidence  of  the  Spartans ;  and  at  the  instigBtinn 
ol  Agis  TL^  whose  personal  hostiUty  he  hsd  exdted,  ss 
order  was  sent  from  Lacedaemon  for  his  execation.  Be- 
cdving  timdy  information  of  this  order,  he  crossed  over 
to  Tissaphemes  (412  B.a),  and  quickly  worming  Un- 
self  into  the  satrap's  confidence,  he  persoaded  him  to 
oease  giving  active  assistance  to  Sparta,  so  that  ths  tvo 
Grecian  parties,  after  wearing  themsdves  cot  by  thdr 
mutual  struggles,  might  both  be  easily  expeDed  from  Aml 
But  Aldbiades  wss  now  bent  on  retumiqg  to  Athens,  and 
he  used  his  supposed  influence  with  Tissaphemes  to  cflect 
his  purpose.  In  his  nisgotiation  with  Peisander,  thoi^ 
he  failed  in  his  immediate  olgect,  he  succeeded  in  pro^no' 
ing  the  impresdon  that^  whatever  dde  he  joined,  he  conld 
mdce  Tiuaphenies  hdp.  Under,  this  impressum,  hs  vm 
recalled  by.  Thrasybnlus  and  the  annament  at  Ssmoi^ 
and  appointed  one  of  the  generals.  His  appointment  vai 
followed  by  the  victories  at  Cynossems,  Abydos,  sad 
Cyxicusi  and  by  the  recoveiy  of  Chaloedon  and  Byantinm. 
On  his  return  to  Athens  after  these  successes  hs  wu 
wdcomed  with  every  demonstration  of  joy  ^407  B.a);  sD 
the  proceedings  against  him  were  cancdlea,  and  hs  wm 
appointed  general  with  full  powers.  His  ill  soooess,  how- 
ever, at  Andres,  and  the  defeat  of  his  lieutenant  at  NotioiB, 
led  the  Athenians  to  dismiss  him  from  his  command.  He 
thereupon  retired  to  the  Thraeian  Chersonesus ;  bat  ste 
the  battie  of  iBgospotami,  and  the  establiahment  of  the 
Spartan  supremacy  throughout  Greece,  he  crossed  ths 
Hellespont,  and  took  refuge  with  Phamabazus  in  Phxygis. 
There  an  attack  was  made  npon  him,  but  by  whom  or  for 
what  cause  historians  are  not  sgreed;  his  residence  was  set 
on  fire,  and  on  rushing  out  on  his  cowardly  aswssrini^ 
dagger  in  hand,  he  was  killed  by  a  shower  of  arrowi^  404 
B.a  By  his  wife  Hipparete^  Aldbiad«a  left  one  son,  wlio 
was  named  after  himself. 

ALCINOUS,  a  Platonic  philosopher  of  nneertsin  dati^ 
author  of  a  work  entitled  'Evcto/a^  rur  nX^ravos  tey/u^, 
which  has  been  translated  into  Englidi  l^  Stanley  in  bis 
Eistorp  of  Fhilotophp.  The  beet  edition  of  the  Gre^ 
original  is  that  by  Fischer,  lips.  1783,  8vo. 

ALCD^^OUS,  a  mythical  king  of  the  Phseadans,  in  tlis 
island  of  Scheria,  was  son  of  Naudthons,  and  ^andson  of 
Neptune  and  Peribosa.  He  has  been  immortsJiscd  in  tlie 
Odyuey,  the  description  of  his  reception  and  entsrtainmenft 
of  Ulysses,  who  when  cost  by  a  storm  on  the  shore  of  the 
isknd  was  relieved  by  the  king's  danghter,  Nandoss,  fonn- 
ing  the  main  subject  of  books  vL  to  xiiL  of  tiist  poosk 
The  subjects  of  Aldnous  loved  pleasure  and  good  chssr, 
yet  were  sldlful  seamen;  and  he  himself  is  described st 
a  good  prince. 

ALCIPHRON,  the  most  eminent  of  the  Greek  o^stolsiy 
writers^  was  probably  a  contemporary  of  Iaobb.  Ua 
letters,  of  which  116  have  been  piublished»  an  written  is 
the  purest  Attio  dialecti  and  are  conddered  medals  of 
style.  The  imaginary  authors  of  them  are  ooiuitrf  peopK 
flsherwomen,  courtesans^  and  poiadtes^  who  axpsM  tw 
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Bentimeiits  and  opioions  on  familiar  8ubj<»ct8  in  refined  and 
d^^t  kngnage^  yet  without  any  very  apparent  incon- 
siatency.  The  new  Attic  comedy  being  the  principal 
flonrce  from  which  Alciphron  deriyed  his  information, 
these  letters  are  yalnable  aa  delineating  the  private  life  of 
the  Athenians  at  that  period.  The  best  editions  are  by 
Beigler,  Lip&  1715,  and  Wagner,  lips.  1798. 

ALCIRA,  probably  the  ScBtabicula  of  the  Komans,  a 
Spanish  town,  on  an  island  in  the  riyer  Xucar,  25  miles 
&W.  of  Valencia,  in  the  province  of  that  name.  It  is 
sorroonded  by  wails,  and  has  two  fine  bridges.  There  is 
a  remarkable  stalactite  grotto  in  the  vicinity.  The  prin- 
cipal productions  are  silk,  rice,  and  oranges,  which  are 
largely  exported.    Population,  15,400. 

ALCHAN,  sometimes  also  cflJled  Alcmjeoit,  one  of 
the  most  ancient,  and,  in  the  opinion  of  the  Alexandrian 
critics,  the  mo6t  distinguished  of  the  lyric  poets  of  Greece. 
According  to  one  account  he  was  by  birth  a  Lydian,  while 
others  state  that  he  was  a  native  of  Sparta,  where,  at  any 
rate,  he  lived  from  a  veiy  early  aga  The  time  at  which 
he  flourished  is  uncertain,  but  it  is  generally  assumed  that 
it  embraced  the  perbd  between  the  years  670  and  630  b.c. 
Alcman  may  in  some  respects  be  regarded  as  the  father  of 
lyric  poetry  among  the  Greeks,  and  it  was  probably  for 
this  reason  that  tiie  Alexandrian  critics  put  him  at  the 
head  of  their  lyric  canon.  His  poems,  which  seem  to  have 
formed  a  collection  of  six  books,  are  known  to  us  only 
from  a  number  of  small  fragments.  Many  of  them  were 
of  an  erotic  character,  but  others  were  hymns  and  didactic 
pieces.  All  were  written  in  the  vigorous  broad  dialect  of 
the  Dorians.  The  beet  collection  of  these  fragments  was 
published  by  F.  G.  Wdcker,  Giesen,  1815,  4to;  they  are 
also  contained  in  Bergk'a  Foetm  Lyrxd  Grcici,  1852, 
8vo. 

ALCMENE,  the  daughter  of  Electryon,  king  of  Myoen», 
and  wife  of  Amphitryon.  She  was  the  mother  of  Hercules 
by  Jupiter,  who  assumed  the  likeness  of  her  husband  during 
his  absence,  and  of  Iphides  by  Amphitryon. 

ALCOOK,  'Toinr,  doctor  of  laws,  and  bishop  of  Ely  in 
the  reign  of  Henry  TIL,  was  bom  at  Beverley  in  York- 
shire l^ore  1440,  and  educated  at  Cambridge.  He  was 
made  dean  of  Westminster  and  master  of  the  rolls  in  1462. 
In  1470  he  was  appointed  ambassador  to  the  court  of 
Oastile,  and  in  1471  was  consecrated  bishop  of  Boch  ster. 
In  1477  he  was  translated  to  the  see  of  Worcester;  and 
in  1486  to  that  of  Ely.  He  was  a  prelate  of  great 
learning  and  piety,  and  so  highly  esteemed  by  King  Heniy 
that  he  appointed  him  lord  president  of  Wales,  and  after- 
wards lord  keeper  of  the  Great  Seal  Alcock  founded 
schools  at  Eingston-upon-Hull  and  Beverley,  and  built 
the  spacions  luJl  belonging  to  the  episcopal  palace  at 
Ely.  He  was  also  the  founder  of  Jesus  Cdlege  in  Gam- 
bridge,  for  a  master,  six  fellows,  and  as  many  scholars. 
This  house  was  formerly  a  nunnery,  dedicated  to  St  Radi- 
gund ;  and  Godwin  says  that  the  building  being  greatly 
decayed,  and  the  revenues  reduced  almost  to  neSdr-r,  the 
nuns  had  all  forsaken  it,  except  two ;  wherejpon  Bishop 
Alcock  procured  a  grant  from  the  crown,  and  conyerted  it 
into  a  college.  But  Camden  and  others  tell  ua  that  the 
nuns  of  that  house  were  so,  notorious  for  their  incontinence, 
that  King  Henry  VH  and  Pope  Julius  XL  consented 
to  its  dinolution.  Bishop  Alcock  wrote  seyeral  pieces, 
among  which  are  the  following: — 1.  Mons  Ferfeetumia; 
2.  In  Paalmoi  PaenUmtiales;  3.  HomilicB  Vulgares; 
4.  MedUatumea  Pim,  He  died  at  Wisbeach,  October 
If  1500,  and  was  buried  in  the  chapel  built  by  himself  in 
Ely  cathedral 

ALCOHOL,  a  rolatile  organic  body,  constantly  formed 
during  the  fermentation  of  yegetable  juices  containing 
sugar  in  solution.    It  is  extracted  horn  spirituous  liquors 


of  different  kinds  by  successive  distillations  or  rQctifio^ 
tions ;  the  alcohol  being  more  volatile  than  water,  gradually 
accumulates  in  the  first  portion  of  each  distillate.  After 
a  few  operations  the  spirit  obtained  is  as  strong  as  it  con 
be  made  by  this  process,  and  further  repetition  docs  not 
enable  us  to  separate  more  water  from  it  In  commerce 
the  strongest  spirit  is  known  as  spirit  of  wine,  and  contains 
about  90  per  cent  of  alcohol.  The  remaining  10  per  cent 
of  water  must  be  removed  by  some  chemi<»l  agent  that 
will  combine  with  water  and  retain  it  at  the  boiUng-poiiit 
of  the  spirit,  and  bo  without  any  specific  action  on  the 
alcohol.  The  dehydrating  substoncos  in  general  use  aic 
certain  anhydrous  salts,  such  as  carbonate  of  potash,  acetatu 
of  potash,  or  sulphate  of  copper.  These  rapidly  absorb 
water  at  low  temperature,  and  part  with  it  at  a  red  heat; 
so  that  they  may  be  used  over  and  over  again.  The  mobt 
efficient  dehydrating  agent  is  caustic  lime  or  caustic 
baryta.  Lime  is  generally  used  in  makiug  the  absolute 
alcohol  of  commerce.  Fur  this  purpose  the  caustic  lime 
is  broken  into  small  pieces  about  the  size  of  a  walnut,  and 
placed  in  a  retort ;  spirits  of  wine  is  now  poured  into  the 
vessel,  just  sufficient  to  cover  the  lime,  and  the  whole  is 
left  to  digest  for  a  night  During  this  time  the  lime 
gradually  slakes  from  th.e  absorption  of  water,  and  the 
anhydrous  alcohol  is  left,  ready  to  distill  off  at  the  tempera- 
ture of  the  water-bath.  Absolute  alcohol  is  a  yery  mobile 
colourless  liquid,  having  a  high  refractive  power,  and 
possessing  a  feeble  agreeable  smell  and  an  ^id  burning 
taste,  which,  however,  diminishes  aa  it  is  diluted  with 
water.  The  caustic  taste  is  in  great  part  due  to  the 
rapidity  with  which  it  takes  water  from  any  living  tissue 
with  which  it  comes  in  contadt,  producing  coagulation  if 
the  fluids  are  albuminous.  Alcohol  has  a  specific  gravity 
of  0*794  at  a  temperature  of  60"*  Fahr.,  and  boils  at  173"*'! 
Fahr.,  barometer  being  at  30  inches.  It  docs  not  conduct 
electricity,  and  has  never  been  obtained  in  the  solid  state, 
although  at  very  low  temperatures  it  becomes  viscid.  For 
this  reason  alcohol  is  always  used  to  fill  thermometers  for 
registering  low  temperatures,  aa  meicury  freezes,  and  can- 
not be  employed  as  an  index  of  temperature  below  -  39** 
Fahr.  Its  high  co-efficient  of  expansion  makes  alcohol  a 
yery  sensitive  fluid  for  thermometric  purposes.  Alcohol 
has  a  great  tendency  to  absorb  water  from  the  atmosphere, 
and  must  be  kept  in  thoroughly  sound  vessels.  It  mixes 
with  water  in  all  proportions,  and  during  the  dilution  there 
is  a  considerable  amount  of  heat  evolved.  When  alcohol 
and  water  are  mixed,  a  contraction  of  volume  occurs,  which 
augmenta  until  100  parts  of  alcohol  are  mixed  with  116'23 
parts  of  water;  103*775  volumes  of  alcohol  and  water 
mixed  in  that  ratio  contracting  to  100.  Addition  of 
water  beyond  the  proportion  given  above  causes  less  and 
less  contraction,  and  finally  no  diminution  of  volume  can 
K.  observed.  As  alcohol  is  diluted  with  water  its  volatility 
and  its  power  of  dilatation  diminish,  whereas  the  specific 
gravity  increases,  continually  approaching  that  of  water. 
Next  to  water,  alcohol  is  tiie  substance  most  generally 
employed  as  a  solvent  It  dissolves  many  organic  sub- 
stances, and  is  especially  used  in  the  arts  for  the  manu- 
facture of  vanushes.  In  medicine  it  is  invaluable  as  a 
solvent  of  the  active  principle  of  many  substances  that  are 
insoluble  in  water,  and  would  soon  decompose  in  aqueous 
solution.  These  alcoholic  solutions  aro  generally  called 
tinctures. 

Alcohol  is  an  excellent  antiseptic  agent  As  a  pre- 
servative of  animal  structures  it  is  generally  used  in  the 
impure  state — ^known  in  commerco  as  methylated  spirit 
This  is  spirits  of  wine  mixed  with  10  per  cent,  of  com- 
mercial wood  spirits,  which  does  not  interfere  with  its 
preservative  or  solvent  powers,  although  it  renders  it  unfit 
for  use  08  a  beverageu 
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ALCOHOL 


Aloohol  liaa  the  f ollowiiig  chemical  oompoeltum  3 

OvboiL. 6S'67  per 

Hydrogen. 19*90       ,, 

OiygeaL 84*48       „ 

10000       „ 

Ita  f annnk  in  ohemioal  eymbols  is  Ofifi,    Dniiog  the 

f ennentation  of  soger  the  change  that  takce  place  is  lepie- 

aented  as  f oUowa : — 

OoH„0«  m  20^Bfi    +    SOOg 
OnfrngBi,       Ak&ML        CubontOMM. 

The  complex  body,  grepe«igar,  breeks  up  by  the  aotion  of 
the  f  ennent  or  yeast  into  alcohol  or  carbonic  add,  without 
anything  being  added*  l^iis  kind  of  chemical  change  is 
sometimes  called  an  action  of  presence,  or  catalytic  action, 
because  the  sabstance  inducing  it  does  not  enter  into  the 
composition  of  the  products  of  the  reaction.  The  alcohol 
ferment  or  yeast  is  a  minute  cellular  plant  that  grows 
rapidly  in  ragar  solution,  especially  if  albomenoid  matter 
is  also  present,  and  during  the  continuance  of  its  vital 
functions  causes  a  rearrangement  of  the  atoms  of  the  sugar. 
In  order  that  fermentation  may  proceed  regularly,  a  tempera- 
ture of  about  60*  Fahr.  is  required,  and  an  amount  of 
sugar  in  solution  not  exceeding  10  per  cent.  The  sugar 
is  principally  obtained  from  malt,  wmch  is  bariey  that  has 
been  allowed  to  germinate  for  a  certain  time,  and  is  then 
arrested  in  its  growth  by  heating  to  a  hi^  temperature. 
During  this  process  of  germination  there  is  a  peculiar 
ferment  produced  called  diastase ;  this  has  the  remarkable 
propcurty  of  changing  starch  into  grapenrogar.  When  the 
malt  is  treated  with  water,  the  ferment  causes  all  the  vtaroh 
originally  present  in  the  grain  to  appear  in  adution  aa 
grape-sugar.  All  kinds  <tf  starch  may  be  changed  into 
grape«ugar  by  boiling  with  dilute  sulphuric  acid,  which 
in  this  case  acts  somewhat  like  a  ferment^  because  it  is  not 
decomposed  during  the  action.  The  sulphuric  acid  is 
afterwards  separate  by  treating  with  lime,  which  producee 
insoluble  sulphate  of  lime  (gypsum),  and  leaTes  tne  sugar 
in  solution.  In  this  way  sugar  for  m  alcohol  manufacture 
is  now  largely  made  from  the  potato  and  other  stardi- 
yielding  plants.  Cane-sugar  is  too  eipensiye  to  be 
emploj^Bd  in  the  distillery.  Molasses,  or  the  uncfystallis^ 
able  portion  of  the  cane-sugar,  is,  howeTer,  largely  used. 

Alcohol,  when  acted  on  by  other  chemical  substances, 
produces  a  great  variety  of  new  compounds.  With  acidi 
a  remarkable  daas  of  bodies  are  produced  called  ethen^  of 
which  ordinazy  ether  is  the  type.  The  majority  of  them 
are  very  volatiie  fluids,  that  in  many  cases  have  a  very  agree- 
able odour,  and  are  not  readily  soluble  in  water.  Many 
ethers  are  obtained  by  simply  heating  a  mizture  of  the 
add  and  alcohol  in  a  dosed  vessd  to  a  temperature  of 
212*  Fahr.,  and  subsequentiy  treating  with  water.  The 
water  dissolves  the  alcohol  not  acted  upon,  and  leaves  the 
etiier  floating  on  the  surface. 

When  alcohol  is  treated  with  chlorine^  absorption  occurs, 
and  hydrochlorio  add  is  eontinuoudy  evolved  for  many 
hours,  the  temperature  rising  considenbly  during  the 
action.  Many  substancee  are  formed  in  sucoesdon,  but 
tiie  principal  product,  after  long-continued  action,  is  the 
substance  chloral,  now  laigdy  used  aa  aa  ansBsthetio. 
Bromine  produces  a  similar  body  called  bromaL  Iodine 
does  not  act  on  alcohol  at  ordinary  temperatures,  further 
than  to  pass  into  sdution.  When  treated  with  a  adution 
of  diloride  of  lime,  alcohol  is  violently  attadced,  and  the 
result  of  the  action  is  the  wdl-known  substance  ddorof  onn. 
Acted  on  Inr  ozidisinff  agents,  alcohol  gives  two  new  sub- 
stancee—aldehyde  and  acetic  add.  The  ease  with  which 
Bcetio  add  ia  produced  by  heating  with  a  mizture  of 
bidiromate  of  potash  and  sulphuzio  add  gives  a  delicate 
method  of  detecting  and  estimating  veiy  small  quantities 


ofalcohoL  When  the  yygfna  of  aleohd  fa  paoaed  ttioqtfi 
a  red^oi  tube  filled  with  fragmeofta  of  pmnieeetone^  com 
plete  deoompoaitioii  takea  plaoei  Among  the  products  an 
found  niyhthalini  benaol,  hydrogffi,  marsh  gaa^  ed^leDfl^ 
and  other  bodies. 

The  synthesis  of  alcohol  has  been  effected  by  msaDs  cf 
the  hydro-carbon  called  defiant  gas,  whidi  may  be  made 
directly  from  carbon  and  hydrogen.  When  thia  gaa  is 
shaken  with  strong  sulphuric  aod  it  gradually  combancs 
with  itj  and  if  it  fa  afterwards  diluted  with  water  and 
distilled,  alcohd  passes  over.  As  defiant  gas  fa  one  ol 
the  oonstituenta  of  common  coal-gas,  tins  substance  may 
be  used  to  make  alcohd  by  the  alwve  method.  Tfaeaotioo 
that  takea  place  fa  represented  thus: — 


^hJ- 


H,0    =    C,H,0 

Watar.  AleoboL 

Ai  the  value  of  spirituous  liquors  depends  mainly  oa  the 
quantity  of  alcohd  they  contain,  it  fa  eesential  to  find  aome 
simple  and  rapid  means  of  aacertaifiing  the  percentage 
amount  of  the  substance  present  For  tiifa  purpose  three 
methods  may  be  employed,  visL,  specific  grav^  detennina- 
tion,  tempemture  of  ebullition,  or  rate  of  expansion.  Hie 
eadest  plan,  and  the  meet  generally  used,  fa  the  density 
method.  Very  accurate  tables  are  published  of  the  spedfle 
gravity  of  mixtures  of  alcohd  and  water  iu  all  proportions, 
so  that  it  fa  only  necessary.to  refer  to  these  taUea  to  0Bt 
the  percentage  composition.  In  the  case  of  liquors,  Wa 
wines  or  beers,  that  contain  many  other  substancea  inadn- 
tiott  in  addition  to  alcohol,  it  fa  necessary  to  separate  the 
alcohd  from  the  extractive  matters — sugar,  salts,  Ae.— by 
distillation,  and  to  take  the  dendty  of  tfs  volatile  portion. 
As  wines  contain  many  voUtQe  ethers  that  wouU  past 
over  with  the  alcdid  in  the  above  process,  and  interfere 
with  accurate  results  bdng  obtained,  they  are  generally 
decomposed  by  heating  with  an  alkali  before  the  distiOatioo 


The  phyddogicd  action  of  alcdid  fa  a  sulject  to  which 
considerable  attention  haa  been  directed  of  late  yeari,  and 
many  investigatora  have  attacked  the  probfam.  Hie  most 
important  contribution  to  our  knowledge  of  the  sutgect  fa 
due  to  Dr  Barkes,  who  haa  made  a  long  aeriea  of  dMerva- 
tions  on  soldiers  living  on  a  oonstant  diet  with  and  without 
the  use  of  alcohd.  In  theae  ezperimenta  the  weif^t  cf 
the  body,  the  amount  of  nitrogen  in  the  urine  and  f  scei^ 
the  amount  cf  urea,  the  pulse,  and  the  temperature  d  the 
body  were  all  deteRmned  daOy.  The  following  are  the 
priudpd  oondnaiona  deduced  fiom  the  investigatioa: — 

The  dfaifaitlffli  o(  nitfogm  daring  ezerdie  wes  unaffKied  W 
bieiidy ;  end  sinoe  a  ihdler  resolt  ooomed  in  a  eofae  of  ezpai- 
menti  made  anring  leeL  it  eeems  oartain  that  fa  hedtfay  mea  oa 
nnifonn  good  diet  alodioi  doee  not  interfere  wiUi  the  diaiatqgniticB 
of  nitrogeaoos  tianMs. 

The  neat  of  the  body,  ea  jadnd  of  by  the  axiOa  and  neton 
tampemtnr^  waa  unafTeoted  oj  tae  amoont  given.  The  rapeient 
heas  afcer  eloehol  mnat  therefore  be  owing  to  aulgeotiva  fteliap 
eonneoted  with  the  qoiokmed  dronlatfon,  rather  than  to  an  aetml 
xiee  of  tsniperatiiie. 


eodd  do,  and  to  lencur  qniok  morenunti  impoarfble.  Aa  the  efl«et 
of  labour  done  fa  to  sogment  the  jtrmgth  and  fteqneney  of  ti» 
heartTa  action,  it  would  appeer  obrfanaly  immruper  to  act  en  the 
heert  still  moie  by  eloohoL  Whether  on  a  heart  ***i-Tfffrnil  hf 
exertion  doohol  wodd  produce  good  or  bad  effeeti  fa  not  ahowaly 
theee  experiments. 

Kettfaerezerofaenor  aloohdprodaoedanyeffeot  /^the  j^fn^'r** 
add  of  the  nrine^  or  the  ftee  acidity,  or  the  dilorine. 

Ai  the  action  of  doohd  in  dietetio  doaea  on  the  diminatioBof 
nitiogen  and  on  the  bodOy  tempentnre  b  eo  entirdy  negative^  it 
seema  leeaonaMe  to  doubt  ualoond  can  have  the  depreaeiag  efltel 
on  theezoretfan  of  pulmonaiy  carbon  which  fa  oomBMoly  attrifaetd 
It  cea  hardly  depieaL  onai  would  thidc.  the  metaaeiphorfi 


tOit        -  .  ,        I K 

of  tiaiuee  oranbatanoeB  ftnnuhing  carbon,  wiUioot  aifeetiiv  dthv 
the  ohanfea  of  the  nitn^ganooa  atraetana  or  bodfly  1^  ^ 


A  L  C  — A  L  C 
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ne  ^Xhm»mmA^  of  tJcAd  ftoDi  tliA  hodj  haM  been  a 
Oittar  of  diqpata  betwMn  diffBrent  obsetrem.  Frayioof  to 
tha  yetr  18^  it  wis  the  gOMnJly-feoemd  opiiiioii  that 
th«  gmtflr  partioD  of  any  aloohol  taken  waa  ozidiaed  in 
tha  ^Btem,  and  only  a  small  fraetioii  sliminatfld  nnalterod. 
Li  that  ysar  Meaais  Fanin  and  Lallemand  pobliahed  an 
elaboBBte  memoir  on  tha  sabjeot^  in  which  they  maintained 
that  aH  or  at  least  neariy  all,  the  alcohol  taken  is  eliminated 
aaaltarad.  Thia  sntject  has  been  recently  remvestigated 
by  Dr  Ansti^  Dr  Thndidram,  and  espeoally  by  Dr  A. 
Dapvi  Tha  main  resalts  of  Dr  Dnpr^'a  seriea  d  t>beerTar 
twos  may  be  snmmed  np  aa  foUows}— 

The  amount  of  alcohol  elimhiated  per  day  doaa  not  inoraaae 
wtth  tha  oonliniiaiioa  of  tha  aloohoL  diat;  and  tharafora  all  tha 
akohol  aouomad  .daily  moat  of  naoearity  ba  diapoaed  of  daar; 
■ndaaiteartainlyiaiuit  aliminatad  within  that  tuna^  it  moat  ba 
dMtroTad  hi  tiia  ajatflOL 

TW  aHmfaatiim  ofjdoohbl  foOowiiig  tha  foseatioa  of  a  dose  or 
iona  of  aloohol  oaiMa  hi  fhun  nfaia  to  twentj-Toor  homa  alUr  tha 
iMt  doaa  haa  baai  takflBu 

Tha  aoioimt  of  aloohol  eliminated  in  both  bnath  and  niina  ia  a 
■jfanfai  ftiotkm  only  of  tbf  emoont  of  aloohol  t^-^w*, 

la  the  ooaraa  of  tfaeaa  azperimenta  tha  author  finmd  that,  alter 
tfkfPNliof  totid  abatfaienea,  and  ofeaintlia  oaaa  of  a  taatotaller, 
a  nbitamnr  hi  eliniaatad  in  tha  niine^  and  perhapa  alao  in  Aa 
Inathk  irfiieh,  thoa|di  appanntlynot  alooho],  giTea  all  tha  leaodona 
ofdiaaiflynaadfortiiedBtaetionoftraoea^QfaloohoL  Tlieqiiantitj 
pneaat  hi  ulna  ia^  howarer,  ao  amall  that  tfaajradaa  natore  of  the 
fobetaaee  haa  not  aa  yat  bean  determined.  The  anthor  pointe  out 
aanpanataoBaaotionbatwean  thia  aobatanoa  and  aloohoL  Itwaa 
fenna  ttat,  after  tha  elimination  dna  to  tha  ingeatian  of  aloohol  had 
eneed,  tha  amoont  of  thia  anbataaoa  aliminatad  in  a  glTen  time 
at  fint  nnainad  below  tha  qnantity  nonnally  azsrated,  and  only 
BadaaDy  voaa  apda  to  tha  nonnal  atandard.  A  careftd  atody  of 
fibia  eoBnaotkon  may  pariiraa  aarra  to  throw  aoma  ViA%  mm  tha 
ph|riokg!flal  action  (fiOaSd. 

ALOOT,  one  of  the  most  ihiiving  mann£Aotimng  dties 
of  Spain,  on  the  ziTW  Alooy,  in  the  provinoe  of  AHcante^ 
34  Qilea  N JT.W.  of  the  town  of  that  name.  It  ia  bnilt 
oa  an  derated  aite  at  the  foot  of  a  goige  of  the  Smra  de 
Mmiola,  and  presents  a  piefenresqne  ^ypearance.  There 
lie  ierenl  handsome  boildingi  nd  a  number  of  jmhUo 
foantaina^  but  the  indnstiy  of  the  plaoe  ia  its  chief  ehmeter- 
Ma  The  princqwl  employment  is  papermaking.  About 
S00|000  leams  are  prooooed  annually,  the  extraordinaiy 
qnsnti^  of  180,000  leama  being  a  poper  of  light  teztme 
mad  for  makbg  cigarettea.  Oouse  wooQen  stofb  are  also 
BHutofaetaied.  A  Tsiy  ooiiona  festival  is  held  annually  in 
ApiQ  in  honour  of  St  Geo^ge^  tha  pstran  ssint  of  the  town. 
Posohition,  87,000. 

AIXHJDIA,  ICaotil  db  Godot^  Dun  or,  <<Fjrinoe 
of  the  Feaca^"  Spanish  statesman,  was  bom  of  poor  but 
adble  parantaga  at  Badiyoa  on  the  ISth.May  1767  (died 
18611  Inl784  he  came  to  Madnd  to  join  the  royal  bodr- 
ffura,  and  by  his  handsome  msence  and  agreeable 
fflsnnew  soon  attneted  notice.  The  queen  regarded  him 
with  gieat  fsvour,  and  the  wsak-nunded  (}hariea  IV.  raiaed 
him  wpUfy  from  digni^  to  dignity,  until  in  1792,  on  tha 
divaoe  of  Aranda,  he  became  prime  minister.  One  of 
the  fiist  steps  ha  took  on  his  acoession  to  power  was  to 
daohae  war  against  the  French  oonTention.  Though 
iocoMi  at  ifast  attended  the  Spaniak  aims^  the  position  of 
BMttais  waa  serened  in  a  aeeond  campaign,  and  the  war 
vasecnefaidedbythe  traatyof  Basle,  aig^  on  the  23d 
Jaly  1795,  lor  negotiatting  which  Godoy  received  hia  title 
of  Mice  of  the  Peace  and  a  large  landed  estate.  He  was 
sbo  mads  at  the  same  time  a  gimndee  of  Spain  of  tha  first 
dsn.  In  1796  he  fonned  an  offensiYe  and  dafansive 
•nhmcB  with  the  Fkeneh  rmublie,  which  invohed  Spain 
m  a  war  with  En^and.  Next  year  he  mm  married  to 
asaa  Thereaa  de  Bourbdn,  niece  of  the  king  by  a  moi^ 
gnatie  maniage  of  hii  bnyther  Luis.  Aa  it  wm  under- 
wood thst  Qodoy  had  already  married  Dona  Joeaf  a 
^Mo^  this  second  aOwDM^tbDci^  itbiooghthim 


to  the  king^  did  mnoli  to  inereasa  his  unpqpuiaiity  with 
the  nation.  On  the  28th  March  1798  ha  found  himself 
forced  to  resign  his  position  in  the  ministiy,  but  ha  nerer 
lost^  the  fsYour  of  the  king,  who  appointed  bun  grand 
admiral  in  1799.  About  the  ssme  time  he  waa  restored  to 
power,  and  entered  into  an  aDianoa  with  Nspolaoo,  hsTrng 
for  ita  object  the  pertition  of  Portugal  The  war;  in  which 
Godoy  himaelf  commanded,  was  tf  short  duration,  the 
treaty  of  Badi^oi^  aigned  on  the  6th  June  1801,  aeciuinf 
from  Portugal  a  anbsidy  to  France  and  a  cession  of  tem- 
toiy  to  Spun.  Godoy  waa  rewarded  for  his  serrice  with 
the  tiUe  of  Count  of  Eroramente^  and  an  annual  inooma  of 
100,000  piastres.  In  1804  he  became  generalissimo  of 
the  land  and  sea  forcea  of  Spain;  but  the  honoun  thus 
beeped  upon  bun  by  tha  king  were  acoompanied  by  grow- 
ing dislike  on  the  pert  of  tha  nobOi^  and  tha  people. 
The  higher  classes  riffiarded  bun  with  JeaLusy  aa  a  poTimii, 
and  he  waa  neceaear^y  unpopular  widi  a  nation  that  attri- 
buted to  him  the  defeat  of  Trafalgar,  and  the  atoppage  of 
ita  commerce  through  the  blockade  ci  the  porta  A  change 
of  policy,  by  which  he  endeaTOured  to  break  off  hia  aUianoe 
with  France  and  enter  into  friend)^  relationa  with  England, 
came  too  late  to-aaYO  his  positiop.  Kapoleon  detecmined 
to  remove  the  Bourbona  from  the  throne  of  Spain,  and  tha 
invasion  of  the  French  troops  gaye  Godo/s  enemies  tha 
wished-f or  opportunity  to  secure  his  downfall  The  prime 
minister  had  retired  from  Madrid,  and  was  making  arrange- 
ments for  the  removal  of  the  kkig  and  queen  to  Mezioo^ 
when  the  prqject  waa  diMOvered  by  the  Prince  Of  Asturiaa, 
the  leader  of  the  party  qppoaed  to  him.  On  the  18th 
ICsroh  1808  Godoy  vraa  aeiaiBd  at  Araigues  bjLiha  mob^ 
who  were  only  restrained  from  executing  snmmaiy  ven- 
geance upon  hun  by  the  promise  given  them  that  he  ahould 
underao  a  fair  trial  Napoleon,  however,  wishing  to  avail 
himsw  of  his  influence  over  CSharles,  aent  Prince  Murat  to 
effect  hia  releaaa  He  waa  removed  in  April  to  Bayonne^ 
where  on  the  5th  May  lie  signed  the  deed  hy  which  Charlea 
ly.  abdicated  in  favour  of  the  Prince  of  Asturiaa  He 
continued  to  e^joy  the  undiminished  &vour  of  Charles^ 
whom  he  accompanied  to  Bome^  hie  possessions  in  Spain 
having  been  confiscated,  On  the  deam  of  hia  royal  maater 
he  removed  to  Peria,  where  he  received  a  pension  of  5000 
francs  from  Louis  PhiHppe.  In  1836-^  ha  published 
memoin  of  his  lifc^  in  whuh  he  defends  his  poliqr.  In 
1847  his  titles  and  the  greater  part  xof  his  estatea  ware 
restored  to  him,  and  he  received  permission  to  return  to 
Spain.  He  continued^  however,  to  reside  in  Parian  whsa 
ha  died  on  the  4th  October  1851. 

ALOuiN,  in  Latin  Albmut,  aumamed  Fiaeem,  an 
eminent  ecdeaiastic  and  a  reviver  of  learning  in  the  8th 
century,  was  bom  in  Torkshire  about  735  (died  8041 
He  was  educated  at  Toik  under  the  direction  oi  Ardh- 
bishop  Xlgbert,  aa  we  leain  from  hia  own  letters,  in  which 
he.  frequently  calls  that  prelate  his  beloved  master,  and 
the  deigy  of  Yoik  the  compminns  of  his  youthful  studmeu 
He  suooeeded  Elbert  as  director  of  the  seminary,  and  in 
later  Hfe  modelled  after  it  his  famous  school  at  Tours. 
He  survived  Bede  about  seventy  yearn;  it  is  thereforo 
hardly  possible  that  he  could  have  received  any  part  of  hia 
education  under  him,  as  some  writen  of  titeraiy  hiatory 
have  affirmed;  and  it  ia  worthy  of  obaervation  that  he 
never  caOa  Bede  hia  master,  though  he  epesks  of  him 
with  the  highest  veneration.  It  is  not  wall  kno^m  to 
what  preferments  he  had  attained  in  the  church  before  ha 
left  Kngland,  though  some  say  he  was  abbot  of  Obmter- 
bury.  He  waa  aent  to  Boma  by  Kanbald,  the  successor  of 
£theD)ert|  to  procure  the  paUmnm^  and,  in  returning  at 
PSima  he  met  Charlemagne^  who^  as  Alouin  hid  already 
vieited  the  French  courts  was  no  stranger  to  Ida  eztnh 
ordinaiy  marit     Tha  snq^eror  eonuacied  ao  great  an 
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es|com  anil  fricndjiliip  for  liim  tiiat  bo  enmertly  nrgod  and 
at  longih  induced  htm  to  take  up  his  residence  at  court 
and  become  hifl  preceptor  in  the  aciencoflb  Alcnin  accord- 
ingly instmcted  Charlemagne  and  his  family  in  rhetoric^ 
logic,  mathematioa,  and  diyim'ty.  He  particularly  distin- 
guished himself  by  his  writings  in  defence  of  the  arthodoz 
faith  against  the  adoptionists,  Felix,  bishop  of  IJigely 
and  Elipandus,  archbishop  of  Toledo,  conyincing  the 
f onner  of  his  error  after  a  six  daya^  debate  at  Aix-la- 
Chapelle  (799),  and  treating  the  latter  in  the  most  con- 
ciliatory manner;  and  on  more  than  one  occasion  he  was 
employed  in  important  missions  between  Charlemagne  and 
Offa,  king  of  Merda.  ''Franco,"  says  one  of  our  best 
writers  of  literaiy  history,  with  some  degree  of  truth,  **  is 
indebted  to  Alcnin  for  all  the  polite  learning  it  boasted  of 
in  that  and  the  following  ages.  The  uniyersities  of  Paris, 
Tours,  Fulden,  SoLssons,  and  many  others,  owe  to  him 
their  origin  and  increase,  those  of  which  he  was  not  the 
superior  and  founder  being  at  least  enlightened  by  his 
doctrine  and  example,  and  enriched  by  the  benefits  he 
procured  for  them  from  Charlemagne."  Alcuin,  it  is 
alleged,  however,  forbade  the  reading  of  the  classical  poets. 
In  790  he  went  to  England  in  the  capacity  of  ambassador, 
and  returned  to  France  in  792,  neyer  again  to  visit  his 
native  land.  After  Alcuin  had  spent  many  years  in  the 
most  intimate  familiarity  with  the  greatest  prince  of  his 
age,  he  at  length,  in  801,  with  great  difficiAty,  obtained 
leave  to  retire  from  court  to  the  abbey  of  St  Martin  at 
Tours,  of  which  he  had  been  appointed  the  head  by 
Charlemagne  in  796.  Here  he  remained  and  taught  till 
his  death  in  804.  In  his  retirement  he  kept  up  a  constant 
C'^^rrespondence  with  Charlemagne,  which  displays,  on  the 
part  of  both,  an  ardent  love  of  learning  and  religion,  and 
great  zeal  and  earnestness  in  contriving  and  executing 
noble  designs  for  their  advancement  Alcuin  composed 
many  treatises  on  a  great  variety  of  subjects,  in  a  style 
much  superior  in  purity  and  elegance  to  that  of  most 
writers  of  the  age  in  which  he  flourished.  His  works 
were  collected  and  published  by  Duchesne,  in  1  voL 
folio,  Paris,  1617:  a  better  edition  ia  that  of  Froben,  2 
vols,  folio,  Ratisbon,  1777.  They  consist  of  (1)  Tracts 
upon  Scripture ;  (2)  Tracts  upon  doctrine,  discipline,  and 
morality ;  (3)  Historical  treatises,  letters,  and  poems.  It 
is  not  improbable  that  Alcuin  was  the  writer  of  the  famous 
Caroline  Books,  issued  under  the  name  of  Charlemagne, 
Trhich  denounced  as  idolatrous  every  form  of  image-worship. 
A  life  of  Alcuin,  by  Lorenz,  was  published  at  Halle  in 
1829,  and  appeared  in  an  English  translation,  by  Slee, 
in  1837. 

ALCYONIUS,  or  AxcioNnra,  Peteus,  a  learned 
Italian,  bom  at  Venice  in  1487  (died  1527).  Distin- 
(^hed  as  a  classical  scholar,  he  was  employed  for  some 
time  by  Aldus  Manutius  as  a  corrector  of  the  press,  and  in 
1522  was  appointed  professor  of  Qreek  at  Florence  through 
tbe  influence  of  Qiulio  de  Medici '  When  the  latter  became 
ope,  under  the  title  of  Clement  YII.,  in  1523,  Alcyonius 
fuUowed  him  to  Kome,  and  remained  there  until  his 
death.  Alcyonius  published  at  Venice,  in  1521,  a  Latin 
translation  of  several  of  the  works  of  Aristotle,  which  was 
Khown  by  the  Spaniard  Sepnlveda  to  be  very  incorrect. 
He  wrote  a  dialogue  entitled  Medices  Legatus,  nve  de 
/Cxilio,  in  connection  with  which  he  was  charged  with 
plagiarism  by  his  personal  enemy,  Paulus  Manutius.  The 
accusation,  which  Tiraboschi  has  shown  to  be  groundless, 
bore  that  he  had  taken  the  finest  passages  in  the  work 
from  Cicero's  De  Gloria,  and  that  he  had  then  destroyed 
the  only  existing  copy  of  the  original  in  order  to  escape 
detection.  Two  orations  on  the  ticking  of  Rome  by  Charles 
v.,  and  another  on  the  knights  who  perished  at  the  siege 
of  Ehodc8|  are  also  ascribed  to  Alcyonius. 


ALDAN,  a  river  of  Siberia,  In  the  gomnnieiit  •( 
Takutsk,  which  rises  about  55^  N.  lai,  and  125''  £.  k^ 
and  after  flowing  more  than  300  m^  in  a  north^Ht 
direction^  turns  to  the  north-west^  joining  the  Lena  shoGt 
100  miles  bebw  Yakutsk.  It  has  a  total  length  of  urn 
600  nules,  for  a  considerable  part  of  which  it  is  navjgsUa 

ALDAN  MOUNTAINS,  the  name  usually  applied  to 
a  branch  of  the  Stanovoi  mountains,  which  strikes  of 
from  the  main  chain  in  the  direction  of  the  Aldaa  river, 
or  to  a  part  of  this  rangei  According  to  soma  gsogrB|iha% 
however,  the  continuation  of  the  Stanovoi  range  to  Bdttiag 
Strait,  or  even  the  whole  mountain  system  of  eastflm  Siberis, 
ought  to  receive  the  name^ 

ALDBOROUGH,  a  town  of  England,  in  the  West 
Riding  of  Torkshire,  16  miles  W.N.W.  of  Yoik  It 
formerly  returned  two  members  to  parliament^  hot  m 
disfranchised  by  the  Refonn  Act  of  1832.  Tha  piaee  ii 
remarkable  only  from  its  numerous  ancient  lemainsL  It 
was  the  Iturium  of  the  Romans,  and  here  and  in  tfat 
neighbourhood  the  remains  of  aqueducts,  Bpadoos  bdld- 
ixigs,  and  tasselated  pavements  have  beat  f onnd,  as  vcQ 
as  numerous  implements,  coins,  and  nma.  Popoktioa 
(1871)  of  the  parish,  which  extends  into  the  Nortii  Riding 
2165 ;  of  the  town,  602. 

ALDEBURQH,  or  Aldbobovoh,  a  market-town  sad 
watering-place  in  ibe  county  of  Suffolk,  25  miles  £wK^ 
of  IpswidL  The  borough  was  inoorx>oiated  by  a  charts 
of  King  Edward  VL,  and  in  fonner  times  was  a  plsos  of 
considerable  extent;  but  the  old  town  was  gradusJly  sab- 
merged  by  the  encroachments  of  the  sea.  Further  destzue- 
tion  is  now  stayed  by  the  accumulated  sandbanks,  and  tlis 
place  has  become  a  favourite  resort  of  summer  viaitaii. 
Fishing  aff'ords  employment  to  many  of  the  inhabitaaia 
The  town  is  noted  as  the  birthplace  of  the  poet  Crabbs, 
who  was  bom  here  on  24th  December  1754.  A  nazUs 
bust  of  the  poet  has  been  placed  in  the  parish  chuck 
Aldebuigh  was  formerly  a  parliamentaiy  borou^  \nX  was 
disfranchised  by  the  Reform  Act  of  1832.  Popnlaficn  d 
the  parish  in  1871,  1990. 

ALDEGREVER,  or  Aldeorap,  Hxhtrich,  a  Genua 
painter  and  engraver,  bom  in  1502  at  Paderbom,  firass 
which  he  removed  in  early  life  to  Soest^  From  the  clo« 
resemblance  of  his  style  to  that  of  his  master.  Albeit 
Diirer,  he  has  sometimes  been  called  the  Albert  of  W«l- 
phalia.  His  numerous  engravings,  chiefly  &om  his  owb 
designs,  are  delicate  and  minute,  tiiough  somewhat  hsid  in 
style,  and  entitle  him  to  a  plaos  in  the  front  rank  of  tbe 
so-caUed  ''little  Masters."  Specimens  of  his  painting  an 
exceedingly  rare.  The  genuineness  of  the  winks  in  the 
Vienna  and  Munich  collections  attributed  to  him  ii  si 
least  doubtful,  the  only  unchallenged  example  being  s 
portrait  in  the  galleiy  at  Berlin.  Aldegrerer  died  aboel 
the  year  1562. 

ALDER,  a  genus  of  plants  (Alnue)  belonging  to  tbs 
order  Betvlaeem,  the  best  known  of  which  ia  tin  oonadi 
alder  (ii.  glutinoea).  This  tree  thrives  best  in  moist  sob, 
has  a  shrubby  appearance^  and  grows,  under  &voiiiabb 
circumstances,  to  a  height  of  40  or  50  feet.  Under  vtter 
the  wood  is  very  durable,  and  it  is  therefore  used  for  pika 
The  supports  of  the  Rialto  at  Venice,  and  many  bniU&ig^ 
at  Amsterdam,  are  of  alder-wood.  Furniture  is  somerimes 
mado  from  the  wood,  and  it  suppliee  excellent  chaicosi  for 
gunpowder.  The  bark  is  astringent ;  it  is  used  as  a  gsigl^ 
and  also  in  tanning  and  dyeing. 

ALDERMAN,  a  word  derived  from  the  Ang)o&i« 
ecddorman,  compounded  of  the  compaiative  degree  d  tks 
a4jective  eald  (old)  and  man.  The  term  implies  tbe  pos- 
session of  an  office  of  rank  or  dignity;  and  among  t&s 
Anglo-Saxons,  earls,'  govemon  of  provinces,  and  oto 
persons  of  distinction  reeeived  this  title.    Thus  ve  ren 
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of  tlie  aJdermannua  Miua  Jnglug,  wlio  Beems  to  haye  oorre- 
sponded  to  the  officer  afterwardB  ntyled  capUcUU  JusH- 
dariua  Anglta^  or  chief  justice  of  England;  the  alder* 
mamMu  regit,  probably  an  occasional  magietrate,  answering 
to  oar  jnstace  of  assize,  or  perhaps  an  officer  whose  duty  it 
was  to  prosecnte  for  the  crown;  and  cUdermannue eomiiaiut, 
a  magistrate  with  a  middle  rank  between  what  was  after- 
wardB called  the  earl  and  the  therif,  who  sat  at  the  trial 
of  causes  with  the  bishop,  and  decliured  the  common  law, 
whUe  the  bishop  proceeded  according  to  ecclesiastical  law. 
Besides  these,  we  meet  with  the  titles  of  aldermannua 
civUaHSf  hwyif  eautelli,  hundredi  eive  toapeniachii,  Ac  In 
modem  times  aldermen  are  office-bearers  in  the  mancipal 
corporations  of  England  and  Wales,  and  Ireland.  Before 
the  passing  of  the  Mnnicipal  Corporation  Act  their  func- 
tions yaried  according  to  the  charters  of  the  different 
buighsL  By  the  statute  5th  and  6th  Wia  lY.  a  76,  and 
3d  and  4th  Yict  c  118,  the  aldermen  are  elected  by  the 
cooncillors  from  among  themselves  (in  Ireland,  by  the 
burgesses),  for  six  years,  one-half  going  out  every  three 
years.  The  number  of  ooundUors  in  each  borough  varies 
from  12  to  48,  according  to  its  magnitude.  One-fourth  of 
the  municipal  council  consists  of  aldermen,  and  three-fourths 
of  coundllors.  In  the  municipal  coiporations  of  Scotland 
there  is  no  such  title  as  alderman,  the  office-bearers  of 
corresponding  rank  there  being  termed  bailies.  The  cor- 
poration of  London  was  not  induded  in  the  Burgh  Reform 
Act,  and  the  antiquated  system  remains  there  in  full 
force.  The  Court  of  Aldermen  consists  of  twenty-six, 
twenty-five  of  whom  are  elected  for  life  by  the  freemen  of 
the  respective  wards,  who  return  two  persons,  one  of  whom 
the  Court  of  Aldermen  elect  to  supply  the  vacancy.  The 
city  is  divided  into  twentyndz  wards;  twenty-four  of  these 
tend  up  one  alderman  ^each,  the  other  two  combine  .to 
choose  a  twenty-fifth.  The  twenty-sixth  alderman  serves 
for  the  independent  borough  of  Southwark,  and  is  appointed 
by  the  other  aldermen,  who  generally  select  the  senior  from 
among  themselves  when  a  vacancy  occurs.  The  lord  mayor 
14  elected  from  such  of  the  aldermen  as  have  served  the 
office  of  sheriff;  of  these  the  Common  Hall,  which  con- 
sists of  the  freemen  of  the  different  wards,  select  two,  and 
the  aldermen  elect  one  of  these  to  the  mayoralty.  The 
Court  of  Aldermen  act  as  magistrates  for  the  city  of 
London,  and  also  possess  authority  of  a  judicial  nature  in 
the  affairs  of  the  corporation.  The  aldermen  aie  members 
of  the  Court  of  Common  Council,  the  legislative  body  of 
the  corporation,  which  consists  in  all  of  232  members,  the 
remainder  being  elected  annnaUy  by  the  freemen.  In  the 
United  States  aldermen  form  as  a  rule  a  legislative  rather 
than  a  judicial  body,  although  in  some  dtiea  they  hold 
conrts  and  possess  very  considerable  magisterial  powers. 

ALDERIiEY,  one  of  the  Channel  Islands,  and  the  most 
northerly  of  the  four,  lies  between  49**  41'  and  49"  45'  N. 
lat,  and  2'' -9'  and  2''  14'  W.  long.,  7  mUes  to  the  westward 


cl  Gape  U  Hogne,  and  is  separated  from  the  French  coast 
by  a  narrow  channel  caUed  the  Race  of  Aldemey.  The 
paaaage  through  this  strait  is  rendered  veij  dangeroos  in 


stormy  weather  by  Ita  conflicting  cnirantB;  but  through  ii 
the  scattered  remnant  of  the  French  fleet  under  Tounrille 
succeeded  in  escaping  after  the  defeat  of  La  Hogne  in  1692. 
The  harbour  of  Alderney  is  20  miles  distant  from  St  Peter 
Port,  Guernsey,  45  miles  from  St  Hden's,  Jersey,  and  60 
miles  from  Portland  Bill,  the  nearest  point  of  England. 
There  is  regular  steam  communication  with  Guernsey.  The 
length  of  the  island  from  N.K  to  S.\\.  is  3|  aiiles;  its 
width  about  1  mile;  its  greatest  devation  is  280  feet;  and 
the  area  is  about  4  square  milea 

The  greater  part  of  Aldemey  is  a  levd  table-laud,  more 
or  less  cultivated.  The  land  continues  flat  to  the  edge  of 
the  south-eastern  and  southern  cliffs,  which  present  a  mag 
nificent  succession  of  broken  and  perpendicular  walls  of 
rock.  Towards  the  north-west,  north,  and  east,  the  coast  is 
less  rocky,  and  is  indented  by  several  bays  of  tame  and 
naked  aspect,  of  which  those  of  Crabby,  Bniye,  and  Longy 
are  the  most  noticeaUe.  Sandstone,  granite,  and  por- 
phyry are  the  chief  geological  formations.  From  the 
importance  of  the  island  in  a  military  sense,  it  has  been 
fortified  by  a  chain  of  defensive  works,  extending  roui.d 
the  northern  coast  from  the  Clanque  Fort  on  the  west  to 
Fort  Essex  on  the  east.  The  cliffs  of  the  southern  shore 
form  a  very  strong  natural  bulwark.  An  extensive  granite 
breakwater  has  been  constructed,  protecting  the  bay  of 
Braye  towards  the  west,  intended  to  form  an  additional 
defence,  and  to  convert  the  bay  into  a  secure  harbour  of 
refuge.  The  works  have  cost  upwards  of  a  million  and  a 
quarter  sterling;  but  the  new  harbour  is  not  mncb  i-esorted 
to,  and  the  value  of  the  breakwater  as  a  u  eans  of  defence 
has  been  questioned.  Fort  Tonraille  stands  on  the  eastern 
side  of  the  new  harbour,  and  is  a  strong  fortificatioi , 
mounting  50  heavy  guns,  with  bomb-proof  barracks  ai  d 
powder  magadne. 

The  population  of  Aldeney  has  increased  ra^^dly  of 
recent  years,  on  account  of  the  extensive  pubbo  works. 
In  1841  it  was  only  1030,  in  1871  it  was  2738.  The 
inhabitants  are  Protestants,  and  Aldemey  forms  part  of 
the  diocese  of  Winchester.  Thongh  a  French  ;  o/ots  lingers 
in  the  island,  English  is  generaUy  spoken  and  universally 
understood.  The  climate  is  healthy,  and  there  is  abun 
dance  of  good  water.  Com  is  grown,  but  much  of  the 
sandy  soil  is  in  grass,  affording  exceDent  pasture  to 
the  diminutive  but  pretty  cows  for  which  Aldemey  is 
famous.  The  only  exports  are  cattle  and  early  potatoes 
St  Anne's,  the  town  of  the  i»land,  is  ntuated  at  some  dis- 
tance from  the  beach,  overlooking  the  new  haibour.  It  is 
plainly  built,  but  has  a  fine  new  church  in  the  eaily 
English  style,  erected  as  a  memorial  of  the  fanJly  of  Le 
Mesurier,  long  the  hereditary  governors  of  the  idond. 
The  only  other  architectural  feature  worthy  of  notice  is  a 
Gothic  arch  built  as  a  memorial  of  the  late  Phnce  Albert 
of  England. 

Aldemey  seems  to  have  been  known  to  the  Romans  as 
JRiduna,  and  Roman  as  well  as  Celtic  remains  have  been 
discovered.  It  ia  subject  to  the  British  crown,  and  is  a 
dependency  of  Guernsey.  Fo^  its  history  and  relation  to 
English  legislation,  see  the  artide  on  the  Chakitxl 
Islands.  The  internal  government  is  vested  in  a  judge 
appointed  by  the  crown,  and  BixjuraU,  chosen  for  life  hy 
the  people;  and  these,  with  twdve  dotuainiert,  who  are 
popular  representatives,  but  have  not  the  power  of  voting, 
form  the  legislature.  Justice  is  administ^ed  by  the  same 
judge  and  Jurat*,  and  several  other  officers.  In  dvil  cases 
on  appeal  may  be  taken  to  the  royal  court  of  Guernsey,  while 
all  criminal  cases  are  referred  to  Guernsey  for  decidon. 
Two  companies  of  infantry  and  a  battery  of  artillery  ocm- 
pose  the  local  militia. 

Off  the  westem  coast  of  Aldemey  there  are  many  unin- 
habited  rocky  islands;  and  six  miles  to  the  westward  lia 
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the  Cosquets,  a  group  of  rocks  extremely  dangerooB  to 
ships  coming  np  the  English  Channel  On  these  rocks 
there  are  three  lighthouses,  with  revolving  lights  112  feet 
above  the  water. 

ALDERSHOTT  CAMP,  a  standing  garrison  for  a  large 
force,  situated  about  35  miles  from  London,  on  the  confines 
of  Hampshire  and  Surrey.  It  was  established  in  Hay 
1855,  and  was  intended  as  a  mUitary  training  school 
espedally  for  officers  of  the  higher  grades.  Its  germ  is 
to  be  found  in  the  temporary  camp  on  Chobham  Ridges, 
formed  in  1853  by  Lonl  Hazdinge,  then  commander-in- 
chief,  the  success  of  which  convinced  him  of  the  necessity 
of  giving  our  troops  practical  instruction  in  the  field,  and 
affording  our  generaU  opportunities  of  manoeuvring  large 
bodies  of  the  three  arms.  He  therefore  advised  the  pur- 
chase of  a  tract  of  waste  land  whereon  a  permanent  camp 
might  be  estabUshed.  His  choice  fell  on  Aldershott,  a  spot 
also  recommended  by  strategic  reasons,  being  so  placed  ^at 
a  force  holding  it  covered  the  capital  Nothing  came  of 
Lord  Hardinge's  proposal  till  the  experience  of  the  Crimesn 
campaign  fully  endorsed  his  opinion.  The  lands  at  Alder- 
shott~-an  extensive  open  heath  country,  sparsely  dotted 
by  fir  woods  and  intersected  by  the  Basingstoke  canal — were 
then  acquired  by  tiie  Crown.  The  first  occupants  of  the 
camp  were  two  battalions  of  the  Quards  and  seven  of 
embodied  militia,  On  tiie  return  of  the  Crimean  army, 
cavalry,  artillery,  and  infantry  of  the  line  arrived  and  took 
possession  of  the  lines  of  wooden  huts  and  the  permanent 
barracks,  which  had  by  this  time  been  erected.  Since  then 
Aldetshott  has  varied  little  in  its  principal  features.  It  is 
separated  into  two  grand  divisions,  styled  the  north  and 
south  camps.  Beyond  the  latter  are  the  permanent  cavalry 
and  infantry  barracks  and  the  queen's  pavilion.  Famham 
is  the  nearest  town,  being  only  4  mUes  from  the  south 
camp;  Quildford  and  Qodalming  are  10  and  12  respectively, 
Windsor  18]^,  ands  Beading  21  milesi  The  soil  on  which 
the  camp  stands  is  a  light  peat,  and  a  fruitful  source  of 
discomfort  to  its  inhabitants.  A  little  wet  turns  it  into 
tenacious  mud,  while  a  little  sunshine  produces  a  black 
dust,  not  soon  forgotten  by  those  who  have  campaigned 
in  the  "  Long  Valley."  The  force  stationed  at  Aldershott 
at  the  beginning  of  1874  was  composed  of  1  cavalry 
and  3  infantry  brigades ;  in  the  former  there  were  3  fuU 
regiments,  in  the  latter  a  total  of  1 1  battalions,  with  several 
depots  of  r^ments  abroad.  Besides  these,  there  were  2 
batteries  of  horse  and  6  of  field  artiUeiy,  2  companies  of 
Boyal  Engineers,  and  4  troops  of  Boyal  Engineers'  train 
^th  pontoon,  &a);  7  companies  of  the  Army  Service 
Corps  and  2  of  the  Army  Hospital  Corps — to  provide  for 
transport,  and  the  services  of  bakehouse  and  slaughter- 
house and  hospital — made  up  the  total  strength  of  all  ranks, 
as  shown  in  the  returns  dated  1st  January  1874,  to  10,601 
men,  2198  horses,  and  48  guns.  It  is  a  lieutenant-general's 
command,  and  one  highly  prized,  from  its  essentially  military 
character  and  the  practical  experience  it  affords  in  handling 
a  considerable  force.  Sir  William  Knollys  (afterwards  comp- 
troller of  the  household  to  the  Prince  of  Wales)  was  its 
first  chief.  He  was  succeeded  by  Sir  John  Pennefather; 
Sir  James  Scarlett  followed;  then  Sir  Hope  Grant,  who 
held  the  command  in  1874.  Naturally  so  large  a  military 
colony  soon  attracted  other  elements  to  Aldershott  heath. 
Within  a  few  years  a  town  of  Aldershott  sprang  up  close 
by,  and  increased  rapidly.  Here  the  professions  and  all 
trades  are  well  represented;  there  are  respectable  solicitors, 
8urgM)ns,  bankers,  bjewers,  many  schools,  a  steam  printing 
press,  a  weekly  military  paper,  and  numerous  shops.  Dur- 
ing the  summer  months  or  ^'  drill  season"  the  camp  is  a 
scene  of  incessant  activity;  field-days  and  parades  follow  in 
rapid  succession,  and  owing  to  the  camp's  accessibility 
trom  London,  the  troops  are  often  turned  out  at  a  few 


hours'  notice  to  make  a  show  for  royalty  or  ioreigii 
visitors.  Tet  there  is  much  to  beguile  vacant  hours;  many 
clubs — for  cricket^  croquet,  racquets,  and  the  draona — a 
gymnasium,  and  several  excellent  libraries.  Admlr&bls 
charities  also  exist  for  the  assistance  and  relief  of  the 
soldiers'  wives  and  children.  (a.  o.) 

ALDHELM,  or  Adelm,  St,  Bishop  of  Sherborne  in  the 
time  of  the  Saxon  heptarchy,  was  bom  about  the  middle 
of  the  7th  century.  He  is  said  to  have  been  l^e  eon  cl 
Kenred,  brother  to  Ina,  king  of  the  West  Saxons;  bat,  in 
the  opinion  of  William  of  Malmesbury,  his  father  was  no 
more  than  a  distant  relation  to  the  king.  Having  receiTed 
the  first  part  of  his  educatibn  in  tha  school  of  Meildulf,  a 
learned  Irish  monk,  he  travelled  in  France  and  Italy  for  his 
improvement  On  his  return  home  he  studied  some  time 
under  Adrian,  abbot  of  St  Augustin's  in  Ganterbniy,  the 
most  learned  professor  of  the  sdenoes  who  had  ever  been 
in  England.  The  fame  of  his  learning  soon  spread,  not 
only  in  England,  but  in  foreign  oountrioa  Leajned  men 
Bent  him  ^eir  writings  for  his  criticism;  among  othen, 
a  son  of  the  king  of  Scotland  is  said  to  have  aent  his 
compositions  to  Aldhelm,  "entreating  him  to  give  them 
the  last  polish  by  rubbing  off  their  Scotch  rust"  He  was 
the  first  Englishman  who  wrote  in  the  Latin  language, 
both  in  prose  and  verse;  and  he  composed  a  book  for 
the  instruction  of  his  countrymen  on  the  prosody  of  that 
language.  Bede  says  that  Aldhelm  "  was  a  man  of  univenal 
erudition,  having  an  elegant  style,  and  being  wonderfully 
well  acquainted  with  books  both  on  phUosophical  and  reli- 
gious subjects."  His  Latin  was  in  later  times  considered 
somewhat  barbarous  and  corrupt  From  one  of  hia  letters 
to  Hedda,  bishop  of  Winchester,  concerning  the  nature  of 
his  studies  whilst  at  Canterbury,  he  appears  to  have  been 
indefatigable  in  his  endeavours  to  acquire  every  speciet 
of  learning  in  his  power.  For  a  copy  of  this  curious 
epistle  see  Henry's  History,  voL  ii  p.  320.  King  Alfred 
declared  that  Aldhelm  was  the  b^t  of  all  the  Saxon 
poets;  and  a  favourite  song,  which  was  universally  sung  in 
his  time,  nearly  200  years  after  its  author's  death,  was  of 
his  composition.  He  was  a  musician  as  well  as  a  poet,  and 
made  hu  own  songs  the  medium  of  instruction  and  refine- 
ment to  his  barbarous  countrymen.  After  having  governed 
the  monastery  of  Malmesbury,  of  which  he  was  the  founder, 
about  thirty  years,  he  was  made  bishop  of  Sherborne^  where 
he  died  in  May  709. 

Ha  wrote—1.  De  odo  VUOm  PHneipnlibus,  This  treatiMiifiitaat 
in  the  BiblioChsea  Itttrum  of  Cuusins.  2.  JSnigmatum  Fmas 
JfUU.  Thin,  with  aeyeral  other  poems  of  his,  was  pnbliahed  bj 
Martin  Delrio  at  Mentz,  1701,  8to.  8.  A  book  ■ddnned  to  • 
certain  king  of  Northumberland  named  Alfiid,  on  vuiou  nbjects. 
i.  De  FUa  Motuickonim.  6.  Dt  Laud»  Sanelorum,  0.  Jk  Ariih' 
metiea.  7.  X>«  Attrclogia,  8.  A  book  on  the  mistake  of  the  Britoa. 
oonoeming  the  celebration  of  Easter ;  printed  by  Sonins,  157tt. 
0.  D«  iMudt  FirginUcUia;  pablished  among  Bede's  Opu$atia. 
Besides  these,  he  wrote  many  sonneti^  epistles^  and  homilies  in  the 
Sazon  langnage. 

ALDINE  EDITIONa    See  Martttivs. 

ALDINI,  GioYAKNi,  a  distinguished  phjrsicist,  bom  at 
Bologna  on  the  10th  April  1762  (died  1834),  was  the 
nephew  of  Galvani,  and  brother  of  the  statesman  Coont 
Antonio  AldinL  Devoted  from  his  youth  to  the  studj  of 
natural  science,  he  was  chosen  in  1798  to  succeed  his  fonner 
teacher  Canterzani  in  the  chair  of  physics  at  Bologna. 
His  most  important  service  consisted  in  the  numerous 
experiments  by  which  he  sought  to  secure  the  better  appli- 
cation of  science  to  practical  purposes.  The  subjects  of 
galvanism,  the  illumination  of  lighthouses  by  gas^  and  an 
asbestos  or  fireproof  fabric  engaged  his  speoal  attention, 
and  on  all  of  them  he  published  the  results  of  his  resesrchea. 
He  was  master  of  the  leading  European  languages;  and 
most  of  his  worlds  were  publi^ed  in  Italian,  French,  and 
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Eo^idL  Aldini  was  one  of  the  foonden  of  the  Natioiua 
Initiinte  of  Italy,  and  among  lus  scientific  honours  he 
coiintwl  the  gold  medal  of  the  Royal  Society  of  London, 
and  the  priie  of  the  Inatitnte  of  France.  In  recognition 
of  his  mfiiita,  the  emperor  of  Austria  made  him  a  knight 
of  the  Iron  Crown  and  a  councillor  of  state  at  Milan,  where 
he  died  on  the  17th  January  1834.  He  left  by  will  a 
considezahle  sum  to  foond  a  school  of  natural  scienoe  for 
artisans  at  Bologna. 

ALDBED,  Ealdssd,  or  Al&ed,  a  prominent  eocle- 
siastie  in  the   11th   century,  was  successiyely  abbot  of 
TaviBtoeky  bishop  of  Worcester,  and  archbishop  of  York. 
He  was  promoted  to  the  see  of  Worcester  in  1046,  and  in 
1050  was  sent  on  a  special  mission  to  Home  by  Edward 
the  Confessor.     In  1054  he  went  as  ambassador  to  the 
coort  of  the  Emperor  Henry  III.  with  the  object  of  nego- 
tiatingfor  the  return  of  Edward  the  ^theling  from  Hungary, 
and  remained  a  year  at  Cologne.     In  1058  he  undertook 
and  aeoomplished  a  journey  to  Jerusalem,  a  pilgrimage 
which  no  English  bishop  had  ventured  on  before.     He  was 
appointed  archbiphop  of  York  in  1060,  and  proceeded  to 
Rome  to  obtain  the  pallium;  but  the  pope  at  first  refused 
to  confirm  the  appointment     At  length,  however,  Aldred 
was  duly  invested  with  the  robe  of  office  on  condition  of 
his  resigning  his  former  see,  which  he  had  continued  to 
hold  till  that  timei      On  the  death  of  Edward  (1066) 
Aldred  sided  with  Harold,  and  officiated  at  his  coronation; 
bat  after  the  battle  of  Hastings  he  made  submission  to 
William,  and  poured  the  sacred  oil  on  the  head  of  the 
Conqueror  ere  the  year  was  completed  in  which  he  had 
crowned  Harold.     There  are  several  traditions,  which  may 
be  regarded  as  having  eome  foundation  in  fact,  that  repre- 
sent Aldred  as  admiiAi»tdring  rebuke  to  WilUam  in  the 
interests  d  his  countrymen  or  in  defence  of  his  church's 
rights.     At  the  same  time,  he  remained  faithful  to  William, 
and  when  the  English  rose  in  the  north  against  the  Nor- 
mans, he  counsellf^  submission.   He  died  at  York,  Sept.  1 1, 
1069,  of  grief,  it  is  said,  because  of  the  threatened  attack  on 
his  city  by  the  combined  forces  of  the  English  and  Danes. 
ALDRICH,  Dr  Hbnbt,  theologian  and  philosopher,  was 
bom  in  1647  at  Westminster,  and  was  educated  at  the 
collegiate  school  there,  under  Dr  Busby.      In   1662   he 
entered  Christ  Church  College,  Oxford,  with  ^hich  he  con- 
tinued to  be  intimately  connected  during  his  whole  life. 
He  took  so  ^nspicuous  a  part  in  the  controversy  with  the 
Roman  Catholics  dming  the  reign  of  James  II,  that  at  the 
Revolution  the  deanery  of  Christ  Church  was  conferred 
upon  him,  Massey,  the  popish  dean,  having  fled  to  the  con- 
tinent   In  1702  he  was  appointed  rector  oi  Wem  in  Shrop- 
shire, but  continued  to  reside  at  Oxford,  where  he  died  on 
the  14th  Dec  1710.  He  was  buried  in  the  cathedral  without 
any  memorial,  at  his  own  desire.     Aldrich  was  a  man  of 
unusually  varied  gifts.     He  is  best  known  as  the  author  of 
a  Ccmpandium  AriU  LogicfE,  a  work  of  almost  no  value  in 
itself,  but  historicaUy  important  as  being  for  upwards  of  a 
century  the  manual  in  exclusive  use  at  Oxford.     His  claims 
to  distinction  as  a  musician  and  an  architect,  though  not  so 
widely  recognised,  are  much  better  founded  than  \iii^  repu- 
tation as  a  logician.     He  composed  a  number  of  anthems 
and  church  services  of  very  considerable  merit,  which  are 
still  frequently  sung  in  cathedrals.    He  also  adapted  much 
of  the  musio  of  Palestrina  and  Carissimi  to  English  words 
with  great  skill  and  judgment     The  catch  "  Hark,  the 
bonny  Christ  Ghmrch  bells'*  is  one  of  his  most  admired 
compositions  in  the  lighter  style.    Aldrich  wrote  a  treatise 
on  architecture;  and  practical  evidence  of  his  skill  in  the 
art  maybe  seen  in  the  church  and  campanile  of  All  Saints, 
Oxford  and   in  throe  sides  of  the   so-called   Peckwator 
Quadrangle  of  Christ  Church  College,  which  were  erected 
«f  ter  his  designs, 


In  daMieal  seholarahip  Di  Aldrich  had  some  rvputatioB.  T1.» 
Mu»m  Anglieanm  contains  two  tpocimenn  of  bis  Latin  vetw,  the 
•nlneeti  being  the  accoMiion  of  King  ^ViUiam  and  the  death  of  the 
Dnke  of  Glouceater.  A  hnmorons  Latin  venion  Vy  Aldrioh  of  the 
popular  ballad— 

"A  soldier  and  a  sailor, 
A  tinker  and  a  tailor,"  fte., 
has  been  preeerved  bv  Sir  John  Hawkinn    Another  sMclmcn  of 
his  wit  is  fnrnished  by  the  following  epigram,  entitled  ,**CSus« 
Btbendi,"  nhich  some,  however,  have  aecrilwd  to  Pkre  Slrmond  >- 
Si  U%$  fuid  fMmini,  Caum  mtni  quinqui  Ubendii 
MapUU  Advtntus,  prmaeM  SitU^  aiqtu  futura^ 
Aut  Fini  BopMob,  mut  qKalibet  •Uetv  Caum, 
The  trtnalstSon  mss-^ 

If  on  my  theme  I  rightly  think. 
There  are  fire  roi.eona  wny  men  drink  :— 
Good  x\w ;  a  fHend ;  because  I'm  dxy ; 
Or  le«(t  I  sbonld  be  1^  and  by; 
Or^any  other  reason  why. 
ALDROYAKDI,  Uussi,  a  celebrated  naturalist^  bom 
of  noble  parentage  at  Bologna  on  the  11th  Sept  1023 
(died  1607).  While  a  boy  he  was  page  in  the  fomfly  of  a 
rich  bishop,  and  afterwards  apprentice  to  a  merchant  in 
Brosda.  Commercial  pursuits  soon  became  distasteful  to 
him,  and  he  turned  lus  attention  to  law  and  medicine, 
studying  first  in  his  native  town  and  afterwards  at  Padua. 
In  1550,  having  been  accused  of  heresy,  he  was  compelled 
to  proceed  to  Rome  in  order  to  vindicate  himself  before 
the  Inquisition,  which  gave  him  a  conditional  acquittal 
In  Rome  he  published  his  first  work,  a  treatise  on  ancient 
statuary.  Here  he  made  the  acquaintance  of  the  eminent 
naturalist  Rondelet,  from  whom  it  seems  not  unlikely 
that  he  derived  the  impulse  towards  what  became  from  that 
time  his  exclusive  study.  On  his  return  to  Bologna  he 
devoted  himself  specially  to  botany,  under  the  teaching  of 
Lucas  Qhino,  then  professor  of  that  science  at  the  univer- 
sity. In  1553  he  took  his  doctor^s  degree  in  medicine, 
and  in  the  following  year  he  was  appointed  professor  of 
phflosophy  and  also  lecturer  on  botany  at  the  university. 
In  1560  he  was  transferred  to  the  chair  of  natural  history, 
which  he  continued  to  occupy  until  rendered  iufinn  by  age. 
At  his  instance  the  senate  of  Bologna  established  in  1568  a 
botanical  garden,  of  which  he  was  appointed  the  first  director. 
He  was  also  instrumental  in  founding  the  '  'U  existing 
public  museum  of  Bologna,  which  contains,  especially  in 
the  natural  history  department,  a  large  number  of  speci- 
mens collected  by  Aldrovandi  To  procure  these  it  is  bo- 
lieved  that  he  visited  personally  most  of  the  countries  of 
Europe,  though  the  details  of  his  journeys  have  not  been 
preserved.  Some  idea  of  the  extent  of  his  labours  may  be 
gathered  from  the  fact  that  his  herbarium  occupied  sixty 
large  folio  volumes.  To  the  other  offices  held  by  Aldro- 
vandi was  added  that  of  inspector  of  drugs,  in  which 
capacity  he  published  in  1574  a  workeentitlod  AtUtdotarU 
Bcnanietuit  £pitome,  deserving  of  notice  as  furnishing  the 
model  according  to  which  nearly  all  subsequent  pharma- 
oopesias  have  boon  compiled. 

The  resnlts  of  Aldiovandi's  various  rosea«ehes  were  embodied  ki 
his  m^ifnum  ovum,  which  was  designed  on  the  moot  complete  seal^ 
so  ss  to  include  everything  that  was  known  about  natural  histoiy. 
The  first  three  volumes,  oomiirising  his  ornithology,  were  published 
in  1599.  Three  more,  tresttng  of  insects  and  moUusea,  appeared 
during  the  author's  lifetimeu  The  seven  volumes  which  eomideted 
the  work  were  compiled  from'  Aldrovandi's  manuscript  materially 
under  the  editorship  of  seTcrsl  of  his  pupils,  to  whom  the  task  was 
entrusted  by  the  senate  of  Bologua.  The  work  woe  enriched  by  a 
laige  number  of  pictorial  ninstrations,  pre|«ired  "t  great  expenee^ 
the  author  having,  It  is  said,  employed  several  celebrated  artists  for 
thirty  years.  Among  these  wore  Lorenso  Ik-ninl  of  Florence  and 
Christopher  Ck>riolaaus  of  Kuremberg.  It  has  been  said,  indeed, 
that  the  cost  of  the  undertaking  was  so  great  as  to  ejdurast  its 
author's  mean%  and  tliat  he  died  penniless  end  blind  In  the  publie 
hocpital  of  Boloffua.  This,  however,  is  probably  incorrect,  at  least 
as  regards  the  altc<;[ntion  of  poverty.  Publishod  records  of  the  senate 
of  Bologna  show  that  it  liberally  suiiportiHl  AMrovondl  in  his  under* 
taking,  doubling  his  ealary  eoon  alter  his  apiiomtmoiit  sm  professg^ 
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and  bdftowing  on  liim  from  time  to  timo  inins  amoonting  in  all  to 
40,000  crowna.  U,  tharefore,  ha  died  in  tha  pnUia  boapital,  ba 
probably  went  tbara  for  the  better  treatment  oi  hia  diaeaaa.  Hia 
death  ooonned  on  tha  10th  Not.  1807. 

AldroTandi  waa  chieflr  nmarhable  for  laboriona  and  patient 
leaearoh.  Ha  aeema  to  fusv  been  totally  deatltate  of  the  critical 
faonhj ;  and  hardly  any  attempt  ia  made  in  hia  ffreat  work  to  claasify 
iaota  or  to  diatingniah  between  tha  tme  and  the  faboloua^  the  im- 
portant and  the  tririal.  If  neh  ii  thna  inolnded  that  ia  of  no 
aeientifio  ralne,  bat  it  alao  containa  mnok  information  of  ?eiy  great 
intereat  to  tha  naturaliat 

ALDSTONE,  or  Alstok  Moob,  a  market-town  of 
England,  in  the  county  of  Cumberland,  situated  on  an 
eminence  near  the  South  Tyne,  19  miles  RS.E.  from 
Carlisle,  with  which  it  is  connected  by  railway.  The 
surrounding  country,  which  is  bleak  and  desolate,  contains 
lead  mines,  mostly  bebnging  to  Greenwich  Hospital,  for- 
merly Teiy  Taluable,  but  now  almost  exhausted.  Thread, 
flannel,  and  sbot  are  manufactured  in  the  town.  Popu- 
lation |l871)  of  parish.  6680 ;  of  town,  2627. 

ALK,  a  fermented  liquor  obtained  from  an  infusion  of 
mah^  and  differing  from  beer  chiefly  in  having  a  less  pro- 
portion of  bops.  Before  the  introduction  of  hops  into 
England  from  Flanders,  about  1624,  ale  was  tbe  name 
ezdusively  applied  to  malt  liquor,  the  term  beer  being 
gradually  introiduced  at  a  later  period  to  describe  liquor 
brewed  with  an  infusion  of  hops.  The  two  words,  howeyer, 
are  now  used  with  little  distinction  of  meaning.  Ale,  the 
wine  of  barley,  ia  said  to  hare  originally  been  made  iii 
Egypt  The  natires  alike  of  Spain,  France,  and  Britain 
all  use  an  infusion  of  barley  for  their  ordinary  liquor, 
wnich  was  called  eoelia  and  eeria  in  the  first  country, 
cereviiia  in  the  second,  and  eunni  in  the  third — all 
literally  importing  the  Hrong  water. 

<<  All  the  aeTcral  nationa,**  aaTB  Plinr,  <'who  inhabit  tha  west  of 
Earope  hare  a  liqnor  with  whioa  they  mtozicate  themaelTea,  made 
of  com  and  water.  The  manner  of  making  thia  lienor  ia  aometimea 
diiferent  in  Gaol,  Spain,  and  other  eountrua^  and  la  called  by  many 
▼arioua  namea ;  bat  ita  natore  and  propertiea  are  ereiywhere  the 
aame.  The  people  of  Spain,  in  particour,  brew  the  liqnor  ao  well 
that  it  will  keep  g|ood  a  long  time.  So  ezqniaite  ia  the  canning  of 
mankind  in  gratifyins  their  -noiooa  appetitea  that  th^  haye 
thoa  inyented  a  methoa  to  make  water  itaelf  intoxicate." 

The  method  in  which  the  ancient  Britons  and  other 
Celtic  nations  made  their  ale  is  thus  described  by  Isidorus 
and  Orosius: — 

"  The  grain  ia  ateeped  in  water,  and  made  to  germinate,  by  which 
ita  apirita  are  excited  and  aet  at  liberty;  it  ia  then  dried  and 
ground ;  after  which  it  is  infosod  in  a  certain  quantity  of  water, 
which,  being  fermented,  becomea  a  pleaaant,  warming,  atrength- 
anin^  and  intoxicating  liquor.** 

This  ale  was  most  commonly  made  of  barley,  but  some- 
times of  wheat,  oats,  and  millet  Ala  was  the  faTourite 
liquor  of  the  Anglo-Saxpns  and  Danes.  Before  their  con- 
version to  Christianity,  they  believed  that  drinking  large 
and  frequent  draughts  of  ale  was  one  of  the  chief  felicities 
which  Uiose  heroes  ei^oyed  who  were  admitted  into  the 
hall  of  Odin.  Anciently  the  Welsh  and  Scots  had  two  kinds 
of  ale,  called  common  ale  and  tpieed  ale,  the  relative  values 
of  which  were  thus  appraised  by  law :  '*  If  a  fanner  had 
no  mead,  he  shall  pay  two  casks  of  spiced  ale,  'or  four 
casks  of  common  ale,  for  one  cask  of  mouL"  By  this  law 
a  cask  of  spiced  ale,  nine  palms  in  height  and  eighteen 
palms  in  diameter,  waa  valued  at  a  sum  of  money  equal  in 
value  to  XT,  10s.  of  our  present  money;  and  a  <»sk  of 
common  ale  of  the  same  dimensions  at  a  sum  equal  to 
X3,  16s.  This  is  a  sufficient  proof  that  even  common  ale 
at  that  period  was  an  article  of  luzuiy  among  the  Weldi, 
which  could  only  be  obtained  by  the  great  and  opulent 

For  details  afc  to  the  process  of  manufacture^  statistics, 
ftc,  sea  Bbswino. 

ALE-CONNER,  an  officer  appointed  yearly  at  the  court- 
leot  of  andont  manors  for  the  assise  of  ale  and  ale-measures. 


The  yttetatoret  cervieim  railed  in  differant  localitiGS  by 
the  different  namesy  "ale-tasters,"  " ala-f ounden^"  sod 
''ale-conners" — ^were  sworn  to  eramine  beer  and  ak^  to 
take  care  that  they  were  good  and  wholesome  and  wen 
sold  at  proper  prices.  In  London,  four  al»«oiuion  in 
still  chosen  annually  by  the  liverymen  in  common  hall 
assembled,  on  Midsummer  Day.  £tince  ale  and  beer  hart 
become  excisable  commodities  the  custom  of  appointbg 
ale-tasters  has  in  most  places  fallen  into  disuse,  f For  tb 
means  now  employed  to  test  the  quality  of  ales,  eee 
Adultbbatxon,  p  172.) 

ALEANDRO,  Qntoxjkxo  (HiEROimnTs),  cardinal, 
commonly  called  "  the  Elder,"  to  distinguish  hun  from  his 
grand-nephew  of  the  same  name,  was  bom  at  llotta,  near 
Venice,  on  the  13th  of  February  U80  (died  15iSi  He 
studied  at  Venice,  and  while  still  a  youth  acquired  gnat 
reputation  for  learning,  in  1608  he  went  to  Pane,  oq 
the  invitation  of  Louis  XH,  as  professor  of  belles  lettnci 
and  he  held  for  a  time  the  position  of  rector  in  the  nai- 
versity.  Entering  the  service  of  the  prinoe-biahop  cf 
Liege,  he  was  sent  by  that  prelate  on  a  mission  to  Bone, 
where  Pope  Leo  X.  retained  him,  giving  him  (1619)  the 
office  of  librarian  of  the  Vatican.  In  the  autumn  of  1630 
he  went  to  Germany  to  be  present  as  papal  nuncio  at  the 
coronation  of  Charlea  V.,  and  in  the  following  qwing  he 
appeared  at  the  diet  of  Worms,  where  he  headed  the 
opposition  to  Luther,  advocating  the  most  extreme  mcaaoroe 
to  repress  the  doctrines  of  the  Ref  onner.  His  conduct  not 
merely  called  forth  the  fiercest  denunciations  of  Luther, 
but  estranged  from  him  Erasmus,  who  had  been  hii 
intimate  friend  at  Venice.  The  edict  against  the  Befonner, 
which  was  finally  adopted  by  the  emperor  and  the  diet 
was  drawn  up  and  proposed  by  Aleandia  After  the  doee 
o|  the  diet  the  papal  nuncio  went  to  the  Netheriaodi^ 
where  he  kindled  the  flames  of  persecution,  two  monks  of 
Antwerp^  the  first  martyrs  of  the  Refonnation,  being  burnt 
to  ashes  in  Brussels  at  his  instigation.  In  1623,  CSement 
VIL,  having  appointed  him  archbishop  of  Brindtii  end 
Oria,  sent  him  as  nuncio  to  the  court  of  Francis  L  He 
was  taken  prisoner  along  with  that  monarch  at  the  battle 
of  Pavia  (1626),  and  was  only  released  on  the  payment  d 
a  heavy  ransom.  He  was  subsequently  employed  od 
various  papal  missions,  especially  to  Germany,  bat  was 
unsuccessf  vd  in  preventing  the  German  princes  firam  msking 
a  truce  with  the  Reformers,  or  in  checking  to  any  eztdit 
the  progress  of  the  new  doctrines.  In  1638  Paul  IIL  con- 
ferred upon  him  tl^e  cardinal's  hat,  when  he  took  the  title 
of  St  Chrysogonus.  He  died  at  Rome  on  the  3 1st  Janaaiy 
or  1st  Febroaiy  1642. 

Aleandro  oompilad  a  Zexkcn  (TroKO-Xo^fufm,  and  wrote  Latia 
verse  of  conaiderabla  merit  Tha  Vatican  library  eontaina  a  Talaaia 
of  mannacript  letters  and  othar  docnmanta  written  by  him  ia  eon- 
neetion  witia  hia  rarioaa  miaaiona  againat  Lnthar.  Ita  historical 
valna  randen  this  the  moat  important  of  hia  worka. 

AXEMAN,  Louis,  Archbiehop  of  Aries,  and  Oaidiml  of 
St  Cecilia,  was  bom  at  Bngey.sn  1390.  ,  He  was  one  of 
the  presidents  of  the  Council  of  Basle  in  1431,  and  led  the 
party  that  maintained  the  suprema<7  of  coundls  orer  popes 
in  opposition  to  the  claims  of  Engenius  IV.  It  waf  on 
his  motion  that  the  latter  was  depoMd  by  the  council,  and 
Felix  V.  elected  in  his  stead.  Eugenius  thereupon  deposed 
the  arch-pope,  and  deprived  Aleman  of  all  his  eodesiasticBl 
dignities,  but  these  were  restored  by  Nicholas  V.  in  1447, 
Felix  V.  having  previously  resigned,  on  the  advice  of  the 
cardinal.  In  1627  Aleman  was  canonised  by  Fop* 
Clement  VIL 

ALEMAKKI,  a  large  German  tribe  on  the  Upper  Bhioa 
They  are  first  mentioned  by  Dion  Gasstus^  who  relates 
that  the  Emperor  Caracalla  gained,  in  213  a.D.,  a  rietoiy 
over  them  on  the  banks  of  the  liaine,  and  thenoe  i 
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the  snniaiiM  Aiemanutntt.  The  oiigin  of  thl&  tribo,  and 
the  country  irom  which  thej  came,  are  uiAnovn ;  but  ire 
hare  »  dietinct  statement,  which  is  apparently  confirmed  b} 
the  yery  name  of  the  people,  that  they  had  floched  together 
from  all  porta,  and  were  a  mixed  race.  They  proved  moet 
formidable  enemies  to  the  Ilomans  as  well  as  to  the  Qaula, 
their  western  neighbours,  who  to  this  day  apply  the  name 
Alemanni  (Allemands)  to  all  the  Qermans  indiscriminately, 
though  the  Alemanni,  properly  so  called,  oocupied  only 
the  oountzy  between  the  Maine  and  the  Danube.  In  the 
reign  of  Aurelian,  270  a.^^  they  attempted  to  invade 
Italy,  bat  were  repulsed.  After  the  death  of  that  emperor, 
however,  they  renewed  Ihelr  attadca  by  invading  Qaul, 
and  ravaging  the  country  at  different  times.  Several 
undertakings  against  them  were  of  little  avail,  until  in 
357  A.D.  the  Emperor  Julian  completely  defeated  them  in 
the  neighbourhood  of  Strasburg,  where  all  their  forces 
were  assembled  under  seven  chiefs.  This  and  other  defeats, 
however,  did  not  break  the  power  of  the  Alemanni,  who, 
being  pressed  on  by  other  barbarians  in  the  north,  were 
forced  to  advance  southward  and  westward  to  conquer 
now  countries  for  themselvea,  Hence,  after  the  middle  of 
the  5th  century,  we  find  them  established  not  only  in  the 
country  now  caDed  Suabia,  but  alsp  in  a  part  of  Switxer- 
land  uid  in  Alsace.  In  these  countries  the  Alemanni 
have  maintained  themselves  ever  since,  and  Ihe  greater 
part  of  the  modem  Suabians  and  the  northern  Swiss  are 
descendants  of  that  ancient  race. 

ALEMBIC  (Arak  alattbiq,  cognate  to  the  Greek  ^^i^), 
an  apparatus  for  distillation,  used  chiefly  by  the  alchemists, 
and  now  almost  enti^ly  superseded  by  the  retort  and  the 
worm-eti]].  It  varied  considerably  in  form  and  construc- 
tion, but  consisted  essentially  of  three  parts— «  vessel  con- 
taining the  material  to  be  distilled,  and  called,  from  its 
gourdlihe  shape,  the  eueurbii  ;  a  vessel  to  receive  and  con- 
dense the  vapour,  called  the  head  or  eapUal ;  and  a  ttetiver 
for  the  spirit,  connected  by  a  pipe  with  the  capital.  The 
entire  apparatus  was  sometimes  constructed  of  glass,  but 
as  this  rendered  it  very  expensive  and  brittle,  it  was  more 
usual  to  make  the  euevrhit  oi  copper  or  earthenware,  and 
the  capital  alone  of  glass. 

ALEMTEJO  (Spanish  Alentpo),  a  province  of  Portu- 
gal, bounded  on  the  K.  by  Beira,  on  the  EL  by  Spanish 
Estremadu^  and  Andalusia,  on  the  S.  by  Algarve,  and  on 
the  W.  by  the  Atlantic  and  Portuguese  Estremadura.  It 
Ues  between  57*  2(y  and  $r  iCT  K.  ki,  and  &"  45'  and  8* 
53*  W.  long.,  and  has  an  area  of  10,225  square  miles. 
Alemtejo  is  traversed  by  several  mountain  ranges,  whose 
height  does  not  generally  rise  much  above  2000  feet,  though 
one  of  the  peaks  of  the  Sierre  de  Monchique  has  an  elevation 
of  4050  feet  The  principal  rivers  are  the  Quadiana,  which, 
crossing  the  Spanish  frontier,  flows  southward  through  the 
province ;  and  the  Sado,  which  rises  in  the  Sierra  de  Mon- 
chique, and  flows  to  the  north.  Farther  northward  are  the 
Sore  and  the  Zatas,  tributaries  of  the  Tagus.  All  these 
riven  receive  numerous  affluents  There  are  several  exten- 
sive pUins,  notably  that  of  Alemtejo,  the  largest  in  Portugal, 
^ying  8.W.  from  the  mountains  of  Portalegre ;  and  that  of 
Ourique,  in  the  southern  part  of  the  provinces  Some  por- 
tions of  these  plains  are  fruitful,  others  marshy,  while  large 
traota  are  mete  desolate  wastes.  The  climate  in  the  lower 
partt'  of  the  country  is  exceedingly  hot,  and  is  rendered 
unhealthy  in  summer  by  the  stagnant  marshes.  Towards 
the  Spanish  frontier  the  soil  is  fertile,  and  in  the  south 
the  country  is  covered  by  extensive  forests  of  oak,  pine, 
^hestnut^  cork,  and  holm,  especially  on  the  sides  of  the 
Sierras  da  Moochique  and  Caldeiraon.  In  the  more  fertile 
puts  of  the  province,  grapes,  figs,  citrons,  pomegranates, 
and  other  fruits  are  produced.  Wheat,  maise,  and  rice  are 
Si^wn,  and  some  attention  is  fciven  to  the  rearing  of  mulesy 


assos,  goats,  cattle,  end  sheepi  Agriculture  is,  however,  in 
a  bockwaid  state,  the  sparer  population  being  mostly  con- 
centritei  Id  the  towns,  leani«g  extensive  districts  unculti- 
vated and  almost  uninhabited  Droves  of  swine  are  fed 
on  the  waste  lands,  growing  to  a  great  sixe^  and  affording 
excellent  hamk  Minerals  are  to  be  found  in  the  moun- 
tains, but  they  are  little  wrought  Manufactures  scarcely 
exist,  being  confined  to  the  preparation  of  olive  oil  ot 
particularly  good  quality,  and  the  making  of  earthenware, 
woollen  cloths,  ftnd  leaUier.  For  administrative  purposes 
Alemtejo  is  divided  into  three  districts — Beja,  Evora,  and 
Portalegre;  and  it  contains  50  communal  divisions  and 
315  parishea  The  chief  towns  are  Evora,  Portalegre^ 
ElvaS)  Bcja,  Estamoz,  and  Moura.  There  are  no  seaports 
of  importance  in  the  province.  Population  in  1868, 
332,237. 

ALENQON,  the  chief  town  of  the  French  department 
of  Ome,  situated  in  a  wide  and  fertile  plain,  on  the  Sarthe, 
cloee  to  its  confluence  with  the  Briante.  It  is  a  dean, 
regularly-built  town,  with  broad  handsome  streets.  It  is 
the  seat  of  a  bishop;  and  the  Gothic  church  of  Notre  Dame, 
called  the  cathedxol,  is  a  fine  building  of  the  16th  centuiy. 
The  only  remains  of  the  ancient  castle  of  Alen^on  are 
three  towers  that  form  part  of  the  present  town-haU.  The 
lace  known  as  **  point  d'Alen^on  "  is  the  most  noted  manu- 
facture of  the  town,  although  of  late  years  its  importance 
has  somewhat  diminished.  Among  tiie  other  industries 
are  tanning,  spinning,  bleaching^  linen  manufacturings  and 
cider-making.  The  cutting  of  quarts  crystals,  often  colled 
A]en9on  duunonds,  is  also  carried  on.  Alen9on  was  a 
place  of  small  importance  when  it  was  handed  over  to  the 
Kormans  by  Charles  the  Simple  in  the  beginning  of  the 
10th  centuiy.  In  1025  it  became  subject  to  the  De 
Belesmes,  counts  of  Alen9on,  by  whom  it  was  enlarged 
and  fortified.  It  was  ceded  to  King  Philip  Augustus  in 
1221  by  AUce,  the  heiress  of  the  last  count  The  duchy 
of  Alenfon  was  created  about  the  end  of  the  14th  century, 
and  remained  with  the  original  family,  a  branch  of  the 
house  of  Yalois,  until  the  middle  of  the  ICtL  The  town 
was  repeatedly  taken  and  retaken  in  wan  with  Henry  Y. 
and  Henry  VX  of  England,  and  also  in  the  time  of  the 
League.  In  the  war  between  France  and  Germany,  Alengon 
was  taken  by  the  Germans  under  the  Grand  Duke  of 
Mecklenburg  on  the  17th  of  January  1871.  The  towna- 
people  did  not  offer  much  resistance.  The  mayor  and 
municipality  were,  indeed,  in  favour  of  yielding  without  a 
struggle  j  but  the  newly-appointed  prefect,  an  ultra-repub- 
lican, insisted  on  a  more  martial  policy.  A  feeble  skirmish 
took  place  outside  the  town  on  the  evening  of  the  16th  of 
January,  and  the  grand  duke  entered  on  the  following  morn- 
ing without  any  further  opposition.  The  Germans,  as  o 
pumshment  for  the  previous  resistance,  imposed  on  the 
dtixens  a  fine  of  300,000  francs,  besides  a  large  contribu- 
tion of  cattle,  com,  and  other  provisions.  Population 
(1872  J,  16.037. 

ALENIO,  Gnnjo,  a  missionary  of  the  Jesuit  order, 
bom  at  Biescia  in  1582,  died  1649.  He  became  a  member 
of  the  order  in  1600,  and  anived  at  Marao  as  a  propa- 
gandist in  1610.  For  upwards  of  thirty  yeara  he  laboured 
to  spread  Christianity  in  China,  adopting,  in  accordance  with 
the  principles  ol  his  order,  the  dress  and  manners  of  the 
country.  He  was  the  first  who  planted  the  faith  in  the 
province  of  Kiang-Si,  and  he  built  several  churches  in  the 
province  of  Fo-Kiea  He  composed  a  number  of  works  in 
the  Chinese  language,  uf  which  ho  was  thoroughly  master,  the 
most  important  being  a  Lifi  of  Christ  and  a  Cosmography, 

ALEPPO,  or  Halkb,  a  city  of  Syria,  capital  of  the 
Turkish  vilayet  of  the  same  name,  in  36"*  12'  N.  lat,  37*"  12' 
E  lung.,  70  milee  E  of  the  Mediterranean,  near  the  N.W. 
extremi^  of  the  great  Syrian  desert     It  occupies  the  site 
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of  the  ftneient  Sereea,  and  ia  a  place  of  great  antiquity. 
After  the  deetrnction  of  Palmyia  it  speedily  became  the 
groat  emporium  of  the  trade  between  the  Mediterraneiin 
and  the  oonntriea  of  the  East  It  was  orerwhelmed  by  the 
flood  of  Saracen  inrasion  in  638;  and  in  1260,  and  again 
in  1401,  it  was  plundered  and  laid  waste  by  the  Tartars. 
It  finally  came  into  the  possession  of  the  Turks  in  1517. 
To  the  east  of  the  modem  city  extensive  remains  of  its 
ancient  grandeur  have  been^discovered. 

Aleppo  is  built  on  eight  low  hillocks,  and  is  encircled 
by  limestone  hiUs  of  greater  deration,  while  beyond  these 
stretches  a  fertile  plain.  The  riTer  Koeik,  the  ancient 
Chuluff  flows  through  the  town,  and  loees  itself  in  a 
morass  18  miles  distant  It  is  subject  to  floods  in  winter, 
when  it  overflows  its  banks,  and  inundates  the  neighbour- 
ing gardens.  The  city  is  surrounded  by  a  stone  wall,  40 
feet  high  and  3J^  miles  in  drcnit,  erected  by  the  Saracens. 
This  wall  is  flanked  by  frequent  towers,  but  tiie  ditch  is 
partially  choked  np;  and  the  city,  being  commanded  by 
the  acyacent  heights,  is  entirely  indefensibl&  The  wall  is 
pierced  by  seven  gates,  which  are  known  by  different 
names.  Outside  the  city  there  are  large  irregular  suburbs, 
erected  after  the  great  earthquakes  of  1822  and  1830,  and 
increasing  the  circuit  of  the  place  to  7  miles.  The  city 
suffered  very  severely  by  the  earthquake  of  1822;  two- 
thirds  of  the  inhabitants  were  swallowed  up,  the  citadel 
and  many  of  the  moeques  were  overthrown,  and  a  great 
part  of  the  town  was  laid  in  ruinsi  Before  the  occurrence 
of  these  disasters  Aleppo  was  the  fairest  and  cleanest  of 
Turkish  cities;  and  although  it  has  only  partially  recovered 
Irom  their  calamitous  effects,  it  has  still  an  attractive  ap- 
pearance, especially  when  the  white  minarets  of  its  nume- 
rous mosques,  and  its  houses,  picturesquely  placed  on  the 
terraces  of  the  lulls,  are  viewed  from  a  distanca  The 
houses  are  built  of  freestone,  with  flat  roofs,  and  are  gene- 
rally of  two  or  three  storeys.  One  of  the  moeques,  that 
of  Zacharias,  is  held  in  peculiar  veneration  by  the  Moslem 
inhabitants.  A  new  citadel  has  been  erected  in  the  N.W. 
part  of  the  town;  and  besides  many  mosques,  warehouses, 
and  bazaars,  there  are  several  C^iristian  churches  and 
schools,  and  also  Turkish  schools,  libraries,  and  hospitals. 
Aleppo  is  the  seat  of  a  Greek  and  Armenian  patriarch, 
>nd  of  a  Maronite  bishop.  The  Mahometan,  the  Chris- 
tian, and  the  Jewish  portions  of  the  population  dwell  in 
separate  quarters  of  Uie  town.  Water  is  brought  to  the 
city  by  an  aqueduct  from  a  distance  of  8  miles,  and  sup- 
plies upwards  of  200  fountains,  massive  structures  stand- 
ing m  the  streets.  Among  the  chief  attractions  of  Aleppo 
are  its  gardens,  which  extend  .continuously  for  about  12 
miles  S.E.  of  the  city.  They  are  watered  by  the  Eoeik, 
and  produce  abundance  of  fruit  and  culinary  vegetables; 
but  tJieir  most  celebrated  production  is  the  pistachio-nut, 
which  is  regularly  cultivated. 

Formerly  Aleppo  stood  in  the  first  rank  among  the 
cities  of  Asia  Minor  as  a  place  of  trade;  and  it  is  still  the 
emporium  of  Northern  Syria,  and  has  extensive  commercial 
relations  with  Diorbekir  and  the  upper  porU  of  Anatolia, 
and  also  with  Mosul  and  Baghdad.  Large  caravans  resort 
to  Aleppo  from  these  and  other  eastern  places,  and  the 
imported  foreign  goods  are  brought  by  caravans  from  the 
ports  of  Scanderoon  or  Alexan^et^ta  and  Latakia.  The 
construction  of  a  carriage-road  between  Aleppo  and  Alex- 
andretta  has  been  commenced,  but  no  progress  whatever 
was  made  with  it  during  1872.  Trade  is  conducted  in 
Aleppo  by  more  than  100  mercantile  houses,  several  of 
them  British;  but  no  commercial  bank  has  as  yet  been 
established  in  the  province.  The  principal  manufacture 
of  the  city  consists  of  various  kinds  of  doth,  of  silk,  cotton, 
and  wool,  some  flowered  and  striped,  others  woven  vith. 
gold  and  silver  thread.    These  cloths  have  long  been  famous 


throughout  the  East,  and  the  manufaeture  of  Aem  enjWi 
about  6400  looms.  A  large  amount  is  invested  in  the 
manufacture  cf  carpets,  doaks,  and  girdlea.  There  arc, 
besides,  numerous  soap,  dyeing,  and  print  works,  and  abo 
rope-walks.  In  addition  to  doths,  the  exports  indudo 
wheat,  sesame,  wool,  cotton,  oil,  scammony,  gaUs,  pistadiio- 
nuts,  camds'  hair,  kc;  while  the  imports  chiefly  consist  of 
European  manufactured  goods  and  colonial  prodaoa  The 
aggregate  value  of  the  trade  of  the  province  exceeded 
Xl,500,000  in  1872. 

The  air  of  Aleppo  is  dry  and  piercing,  but  not  insaln- 
brious.  The  city,  however,  as  well  as  the  environs,  ia 
subject  to  a  singular  epidemic  disorder  called  the  bofl  of 
Aleppo.  It  attacks  the  inhabitants  chiefly  in  their  child- 
hood, and  the  ulcers,  which  last  for  a  year,  commonly 
break  out  on  the  face.  This  malady  is  seldom  fatal,  and 
does  not  leave  any  hurtful  effects  except  the  scars,  by  which 
almost  all  the  inhabitants,  ore  disfigured.  The  causes  of 
the  disease  have  not  been  discovered,  though  some  have 
supposed  it  due  to  the  quality  of  the  water.  Aleppo  ia 
also  subject  to  the  ravages  of  Uie  plague,  the  recurrence  of 
which  is  anticipated  by  the  inhabitants  every  ten  yean. 
Its  effects  are  rendered  the  more  deadly  by  the  blind 
fataUsm  of  the  Turks;  wHo  cannot  be  persuaded  to  take 
any  precautions  against  the  progress  of  this  dreadfd  dis- 
ease. In  the  end  of  last  century  about  60,000  of  the 
inhabitants  were  swept  off  by  one  visitation;  and  that  of 
1827  was  also  very  severe. 

By  the  visitations  of  the  plague,  the  earthquakes,  the 
cholera  of  1832,  and  l3ie  oppression  of  the^Egyptians  while 
Syria  was  subject  to  Mehemet  AH,  tiie  population  of 
Aleppo  has  been  much  reduced.  In  the  earlier  part  of  the 
century  the  inhabitants  numbered  over  200,000;  but  the 
population  is  now  estimated  at  less  than  100,000,  of  whom 
15,500  are  Christians,  4000  Jews,  and  the  remainder 
mostly  Mahometans.  Although  the  Christians  ei^joy  tole- 
ration at  the  hands  of  the  Turkish  government,  they  hsTs 
nevertheless  been  exposed  to  frequent  persecution  throngh 
the  jealousy  of  the  turbulent  Mahometan  population.  Tie 
tumults  of  1850  and  1862  occasioned  some  bloodshed,  tod 
could  only  be  suppressed  by  force  of  arms.  In  the  former, 
property  to  the  amount  of  a  million  sterling  was  destroyei 

ALES,  or  Aless  (Alesius),  Alszakdxb,  a  cdebntod 
divine  of  the  school  of  Augsburg,  was  bom  at  Edinbaiigli 
on  the  23d  April  1500  (died  1565).  Hii  name  was  origi- 
nally Alane,  and  that  by  which  he  is  more  genoraUy  known 
(derived  from  dXcciW)  was  assumed  by  him  when  he  went 
into  exile.  He  studied  at  St  Andrews  in  the  newlj- 
founded  college  of  St  Leonards,  where  he  graduated  in 
1515.  Some  time  afterwards  he  was  appointed  a  canon  of 
the  collegiate  churdi,  and  in  this  office  he  at  first  contended 
vigorously  for  the  schokstic  theology  at  against  the  doc- 
trines of  the  Reformers.  His  views  were  entirdy  changed, 
however,  on  the  occasion  of  the  execution  of  Patrick 
Hamilton  in  1528.  He  had  been  chosen  to  meet  Hamil- 
ton in  controversy,  with  a  view  to  convincing  him  of  his 
errors,  but  the  arguments  of  the  Scottish  proto-martyr, 
and  above  all  the  spectade  of  his  intrepid  conduct  at  Uie 
stake,  impressed  Alesius  so  powerfully  that  he  was  entinljr 
won  over  to  the  cause  of  the  Reformers,  though  for  a  time 
he  did  not  make  the  fact  known.  A  sermon  which  he 
preached  against  the  dissoluteness  of  the  dergy  gave  gntt 
offence  to  Prior  Hei>bum,  who  cast  him  infto  prison,  ud 
might  have  carried  his  resentment  to  the  extrcmest  limit 
had  not  Alesius  contrived  to  escape  to  the  Continent  in 
1531.  After  travelling  in  various  countries  of  noitfacni 
Europe,  he  settled  down  at  Wittenberg,  where  he  mtd^ 
the  acquaintance  of  Mdancthon,  and  signed  the  Augihaig 
confession.  Meanwhile  he  was  tried  in  Scotland  foi 
heresy,  and  condemned  without  a  hearing.    In  IW  i 
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decree  of  the  Scottiili  dwgy,  proliibitiiig  the  nading  of 
the  New  Testament  by  tlie  laity,  drew  from  AledoB  an 
ably-ai)»iied  defence  of  the  right  of  the  people,  in  the  form 
of  a  letter  to  Jomob  Y.  A  reply  to  this  by  John  Coch- 
Imua,  also  addressed  to  the  Boottiah  king,  occasioned  a 
second  letter  from  Alesins,  in  whioh  he  not  only  testates 
and  amplifies  his  aigoment  with  great  foroe  and  beauty  of 
style,  but  enters  at  some  length  into  mora  general  questions 
connected  with  the  Reformation.  In  1535,  Henry  YLQ. 
haying  broken  with  the  Chnroh  of  Rome,  Alesius  was 
indnced  to  remore  to  England,  where  ho  was  reiy  cor- 
dially received  by  the  king  and  his  adyisen  Cranmer  and 
CromwelL  After  a  short  residence  at  Lambeth  he  was 
appointed,  through  the  Inflnence  of  Cromwell,  then  ohan- 
eelior  of  the  nniversity,  to  lecture  on  theology  at  CSam- 
bridge;  but  when  he  had  deliyered  a  few  expositions  of 
the  Hebrew  psalms,  he  was  compelled  by  the  opposition 
of  the  papal  party  to  desist  Returning  to  London,  he  sup- 
ported himself  for  some  time  by  practising  as  a  physician. 
Li  1537  he  attended  a  conyocation  of  the  dergy,  and  at 
the  request  of  Cromwell,  the  president,  conducted  a  con- 
troversy with  Stokesley,  bishop  ol  London,  on  the  nature 
of  the  sacraments.  His  argiiment,  which  was  marked  by 
great  ability,  was  afterwards  published  at  Leipei&  In 
1539  Alesius  was  compelled  to  flee  for  the  second  time  to 
Germany,  in  consequence  of  the  enactment  of  the  perse- 
euting  statute  known  as  the  Six  Articles.  He  was  imme- 
diately chosen  to  fill  a  theological  chair  in  the  uniyersity 
of  Frankf ort-on-the-Oder,  where  he  was  the  first  professor 
who  taught  the  Reformed  doctrines.  In  1543  he  quitted 
Frankfort  for  a  similar  position  at  Leipsic,  his  contention 
that  it  was  the  duty  of  Uie  civil  magi.itrate  to  punish  for- 
nication having  given  offence  to  some  of  the  authorities  of 
the  former  university.  At  Leipsic  Alesius  remained  until 
his  death,  which  occurred  on  the  17th  March  1565.  He 
ei^'oyed  the  intimate  friendship  of  Melancthon,  to  whom 
he  rendered  valuable  assistance  in  many  of  his  disputations 
with  the  Catholic  doctors. 

Alsiios  was  the  snthor  of  a  Urge  nomler  of  ezeget!'*iil,  dogmatic, 
sad  nolemloal  works.  He  displayed  bia  waiir  interest  in  hie  native 
land  by  the  publication  (1544)  of  a  CohrrUUio  ad  Coneardiam  PistatU, 
mina  im  pjiriom  iuenn,  which  bad  tha  expropa  approval  of  Lnther. 
In  l&tfO  appeared  bia  treatiBe,  Lt  NmMnUaU  ti  JJerito  Bonorum 
Optrum,  a  valuable  oontribation  to  the  synergiatio  aide  in  the 
oontroveiay  on  gpod.  worka. 

ALESSANDRI,  Albssaitdbo  (Alexander  ab  Alexandre), 
9  learned  Jurisconsult,  bom  at  Naples  about  the  year  1461 
(died  1523).  He  studied  at  Naples  and  Rome,  and  after- 
wards  practised  for  a  time  as  advocate  in  both  cities. 
At  Naples  he  is  said  to  have  been  royal  proto-notary  in 
149(X  Dissatisfied,  according  to  his  own  account,  with 
the  eormpt  adxniniatration  of  justice,  he  at  length  quitted 
the  bar,  and  devoted  himself  entirely  to  Uterary  pursuits, 
especially  to  the  study  of  philology  and  antiquities.  A 
sinecure  appointment,  which  he  owed  to  the  favour  of  the 
pope,  enabled  him  to  lead  a  life  of  learned  leisure  at  Rome, 
where  he  died  on  the  2d  October  1523.  What  is  known 
of  his  biography  has  been  gathered  chiefly  from  detached 
statements  in  his  work  entitled  Diet  Genialet,  which 
appeared  at  Rome  in  1522,  and  is  constructed  after  the 
model  of  the  Xoetee  Auiem  of  Aulas  Oellius,  and  the 
SaiunuUia  of  Morrobiua.  The  work  consists  of  a  confused 
moss  of  heterogeneous  materials  relating  to  philology, 
antiquities,  law,  dreaxns,  spoctres,  &&,  and  shows  great 
credulity  and  want  of  judgment  on  the  part  of  its  author. 

ALESSANDRIA,  a  province  of  Italy,  in  the  former 
duchy  of  Redmont,  bounded  on  the  N.  by  Novara,  on  the 
K  by  Pavia,  on  the  S.  by  Genoa,  and  on  the  W.  by  Turin; 
with  an  area  of  1051  square  miles.  There  are  no  hills  of 
much  elevation  in  the  province,  and  the  suifaco  generally 


is  flat  •  The  ehici  liven  are  the  Po.  the  Tanaro,  the  Belbo» 
the  Orba,  and  the  Bonnida.  The  soil  is  fertile,  the  chief 
products  being  wheat,  maize,  wine,  silk,  madder,  hemp, 
flax,  and  fruit.  The  capital  is  Alessandria;  population  of 
the  province  in  1871,  683,361. 

AusaANDBiA,  a  city  of  Italy,  the  capital  of  the  abova 
province,  is  situated  in  a  marshy  district  near  the  con- 
fluence ol  the  Tanaro  and  the  Bonnida.  It  is  a  strongly 
fortified  place,  its  citadel,  on  the  left  bank  of  the  Tanaro, 
being  one  of  the  most  impoctant  in  Europe.  The  town 
itself,  which  lies  chiefly  on  the  right  bank  of  the  river,  is 
the  seat  of  a  bishop,  and  contains  a  cathedral  and  more 
than  a  dosen  other  churches,  besides  monasteries  and 
nunneries.  The  principal  manufactures  of  Alessandria 
are  silk,  linen,  and  woollen  goods,  stockings,  and  hats. 
Laige  quantities  of  fruit  and  flowen  are  also  produced  in 
the  neighbourhood.  The  trade  of  the  dty  is  extensive, 
and  there  are  two  important  fain  held  eveiy  year  that  are 
much  resorted  to  by  merchants  from  all  parts  of  Italy. 
Alessandria  was  built  in  1168  by  the  Lombard  League  as 
a  bulwark  against  Frsderick  Barbarossa.  It  received  its 
present  name  in  honour  of  Pope  Al«zander  IIL,  but  it 
was  also  called  Ceearea  for  a  tkneu  In  1174  it  was 
unsuccessfully  besieged  by  Frederick  Barbarossa,  who 
nicknamed  it  in  derision  Delia  Pallia,  ue,  **ot  straw." 
It  was  ceded  to  Savoy  by  the  peace  of  Utrecht  in  1713, 
after  having  belonged,  at  different  periods,  to  the  houses 
of  Montferrat  and  Milan.  Its  fortifications  were  greatly 
enlarged  and  strengthened  by  Bonaparte  during  the  French 
occupation,  which  lasted  from  1800  to  1814.  The  citadel 
of  Alessandria  was  taken  by  the  Austrians  after  the  battle 
of  Novara  in  1849.  Near  Alessandria  is  Marengo,  where 
Napoleon  defeated  the  Austrians  in  1800.  In  consequence 
of  this  defeat  the  Austrians  concluded  the  armistice  of 
Alessandria,  ceding  aU  Italy  north  of  the  Mindo  to  the 
French.    Population  (1862),  27,027;  of  commune,  56,545. 

ALESSI,  Qalbazzo  (1500-72),  a  distinguished  archi- 
tect, bom  at  Perugia,  was  a  pupil  of  Caporali  and  a  friend 
of  Michael  Angela  lie  was  an  enthusiastic  student  of 
ancient  architecture,  and  his  style  gained  for  him  a 
European  reputation.  Genoa  is  indebted  to  him  for  a 
number  of  its  most  magnificent  palaces,  and  specimens  of 
his  skill  may  be  seen  in  the  churches  of  San-Paolo  and 
San-Vittoria  at  Milan,  in  certain  parts  of  the  Escurial, 
and  in  numerous  churches  and  palaces  thioughout  Sidly, 
Flanders,  and  GOTmany. 

ALEUTIAN  ISLANDS,  so  called  from  the  Russian 
word  aUui,  signifying  a  bold  rock,  is  the  name  given  by 
the  Russian  dtlBooverers  to  a  chain  of  small  islands  situated 
in  the  Northern  Pacific  Ocean,  and  extending  in  an  easterly 
direction  from  the  peninsula  of  KamtchaSca,  in  Asiatic 
Russia,  to  the  promontory  of  Alaska,  in  North  America. 
This  archipelago  has  been  sometimes  divided  into  throe 
groups;  the  islands  nearest  Kamtchatka  being  properly 
called  Aleutia,  the  central  group  the  Andreanov  or  Ad- 
drenovian,.  and  those  nearest  to  the  promontory  the 
Fox  Islands.  They  are  all  included  between  52^  and 
55*  N.  Ut,  and  173*  K  and  163*  W.  long.  The  Aleu- 
tian Islands  were  discovered  by  the  Russian  navigator 
Behring  in  1728,  and  were  carefully  explored  in  1760  by 
Captain  Krenitzin,  under  a  commission  from  the  EUnpress 
Catherine.  During  his  third  and  last  voyage,  in  the  year 
1778,  Captain  Gook  surveyed  the  eastern  portion  of  the 
archipolago,  accurately  determined  the  positions  of  some 
of  the  most  remarkable  islands,  and  corrected  many  errors 
of  former  nsvigators.  Subsequent  expeditions  of  the 
Russians,  aided  by  the  settlement  of  fur  tradera  on  the 
islands,  as  well  as  on  the  neighbouring  coasts  of  the 
American  oontineut,  have  afforded  further  information  as 
to  this  remarkable  chain.     The  whole  of  the  islands  aiv 
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ban  and  ttoantainoiis ;  and  their  aoatto  an  rookj  and 
Bonoiinded  bj  breakers,  bj  which  the  approach  is  renderea 
exceedingly  dangeroiu.  The  land  riaea  immediately  from 
the  coaats  to  steep  bald  monntains.  gradoaUy  ascending 
into  lofty  ranges  running  from  east  to  west  Springs  take 
their  xisa  at  the  bottom  of  the  mountains,  and  either  flow 
in  broad  and  rapid  streams  into  the  neighbouring  sea.  or, 
coUeoting  in  the  rocky  Tales  and  glens,  fonn  ample  lakea, 
which  send  off  their  supeifluous  waters  by  natanl  caoola 


into  tha  a^jftcant  bays.  These  islanda  bear  evidaat  i 
of  Tolcanio  formation,  and  sereral  of  them  hsve  still  adha 
▼olcanoea.  which  eontinuaUy  «mit  smokfl  and  aometinei 
flames.  The  most  important  group  of  tfaa  chain  la  tlwt 
called  the  Fos  Islands,  of  which  the  laigeat  are  Unimtk 
and  Ounalaska,  both  near  the  western  extremity  of  Alaaki. 
The  thin  argillaoeona  aoil  of  the  Aleatiaa  laknds  prodnoea 
little  T^getation,  and  agricultora  is  almost  unknown.  The 
climato  ia  mldfiGl  fp  sudden  changea,  and  ia  very  imfaTon^ 
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able  to  any  attempta  at  cultivation.  Few  treea  grow  on 
the  islands,  but  there  are  aome  stunted  shrubs  of  birdi, 
wiBow,  and  alder.  The  timber  required  for  building 
purposes  is  obtained  from  the  driftwood  thrown  on  the 
coasts.  The  principal  occupations  of  the  Aleutians  are 
fishing  and  hunting,  and  the  preparation  of  the  imple- 
menta  necessary  for  both.  Since  the  end  of  last  century 
the  fur  traders  have  had  settlements  here  for  the  capture 
of  the  seal  and  the  searotter.  which  are  found  in  great 
numbers  on  the  shores;  and  of  the  Arctic  fox.  which  roams 
OTor  the  islands.  Fish  are  abundant;  and  dogs  and  rein* 
deer  are  common.  The  population  of  the  wh^e  group  is 
about  dOOO,  the  natiyes  being  a  kiudred  race  to  the  inhabit- 
ante  of  KamtchatJra.     They  are  <lescribed  aa  rather  low 


in  stature,  bnt  plump  and  well-shaped,  with  abort  neeb 
swarthy  faces,  black  eyes,  and  long  straight  black  hair. 
They  have  nominally  been  converted  to  Christianity  bj 
the  mieaioLaries  of  tiie  Greek  Church,  but  are  aaid  to  bs 
unchaste  in  their  haLita,  and  addicted  to  intemperanes 
whenever  they  have  the  opportunity.  Until  1867  theei 
islands  belonged  to  Russia,  but  they  ^ere  included  in  tb3 
transfer  to  the  United  States  of  the  whole  Russian  poucf 
sions  in  America  made  in  that  year.  They  now  form  pa.'t 
of  the  United  States  territory  of  Alaaka.  (See  Alaska.) 
From  the  position  of  the  Aleutian  Islands,  stretching  liki 
a  -Voken  bridge  from  Asia  to  America,  aome  ethnolpgiiti 
have  supposed  that  by  meaca  of  then  America  waa  fint 
peopled. 


ALEXANDER   THE    GBEAT 


ALEXANDER  m,  commonly  called  ''The  Great,'  aon 
of  Philip  H,  king  of  Macedonia,  and  of  Oljmpiaa, 
daughter  of  the  Holosaian  chief  Neoptolemus,  waa  bom  at 
Folia,  856  &a  His  father  was  a  man  of  fearlesa  courage 
and  the  aoundest  judgment ;  hia  mother  was  a  woman  of 
savage  eneigy  and  fierce  superstition.  Alexander  inherited 
the  qualitiea  of  both  hia  parents,  and  the  result  waa  the 
oombanation  of  a  boui^dleas  ambition  with  the  most  sober 
practical  wisdom.  The  child  grew  up  with  the  conscious- 
ness that  he  waa  the  heir  of  a  king  whose  power  waa 
rapidly  growing;  and  the  stories  told  of  him  attest  at  the 
least  the  early  awakening  of  a  mind  formed  in  the  monld 
of  the  heroea  of  mythical  Hellas.  Nay,  the  blood  of 
Achillea  was  flowing,  aa  he  believed,  in  his  veins;  and 
the  flftttery  of  his  A^^FTSP^an  tutor  Lysimachus,  who 
addreesed  him  aa  the  aonof  Peleus,  may  have  atrengthened 
hia  love  of  the  immortal  poema  which  told  the  story  of 
that  fleiy  wanior.  By  another  tutor,  the  Moloasian 
Leonidaa,  hia  vehement  impulses  were  checked  by  a 
wholesome  discipline.  But  tiie  genius  of  Alexander,  the 
greatest  of  military  conquerors^  was  moulded  in  a  far 
greater  decree  by  that  of  AriatoUe,  the  greatest  conqueror 
in  the  world  of  thoughts  At  the  age  of  thirteen  he  became 
for  three  yean  the  pupil  of  a  man  who  had  examined  the 
p^ical  constitntiona  of  a  crowd  of  atatea,  and  who  had 
nought  together  «  vast  mass  of  facta  and  obaervations  for 


the  systematic  coltiAation  of  physieal  acioiioa  Dniing 
these  three  years  the  boy  awoke  to  the  knowledge  tliat  % 
wonderful  world  lay  before  hin^  of  whidi  he  lad  seen 
litUe^  and  threw  himaelf  eagerly,  it  ia  said,  into  the  tsik 
of  gathering  at  any  coat  a  collection  for  the  atudy  d 
natural  history.  While  his  mind  wss  thus  urged  in  oot 
direction,  he  listened  to  storiea  which  told  Um  of  tlia 
great  quarrel  still  to  be  fought  out  between  the  Esst  sad 
tiie  West,  and  learnt  to  look  upon  himaelf  aa  the  champion 
of  Hellaa  against  the  barbarian  deapot  of  Susa.  es 

The  future  conqueror  was  aixteen  years  of  age  whm  heS 
waa  left  at  home  aa  regent  while  hia  father  beaigedp 
Byzantium  and  Perinthua.    Two  years  later  the  allisDOS  of  ^ 
Thebea  and  Athena  waa  wrecked  on  the  fatal  field  of' 
Chseronea,  where  Alexander,  now  dj^teen  yean  of  sg^  <o-  § 
countered  and  overcame  the  Saered  Band  which  had  ben  ^ 
foremost  in  the  victories  of  Leuctra  andHantuiea(8eeSPA-'^ 
HnfOND ab)  ;  but  the  prospects  of  Alexander  himself  beams  r 
now  for  a  time  dark  and  uncertain.    Philip  had  ditoreed 
Olympias  and  married  Cleopatra,  the  daughter  of  Attelai. 
TUs  act  roused  the  wrath  not  only  of  Olympian  bat  of  htf 
aon,  who  with  her  took  refuge  in  Epima.     Qsopstn 
became  the  mother  of  a  aon.    Her  lathery  Attalai^  nai 
higher  in  the  king'a  favour,  and  not  a  few  of  Akiudfli^ 
f rienda  wen  baniahed.     But  the  fenda  In  hia  hsaltj  w«a 
subjecta  of  aeriona  thought  for  Philip^  who  ar/qght  ^ 
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cunatend  llieir  III  effects  hj  a  maniaga  botireen  his 
daughter  and  her  uncle,  the  Epirot  king  Alexander,  the 
hrodier  of  Olympias.  The  marrisge  fesst  was  celebrated 
at  JRgm,  Gothed  in  a  white  robe,  and  walhing  purposely 
apart  from  hia  guards,  Philip  was  approaching  the  theatre 
when  he  was  struck  down  hj  the  di^o^er  of  Pausanias. 

It  is  certain  that  Alexander,  if  he  mourned  his  fathei^s 
death  at  afl,  deplored  it  onlj  ss  involTing  himself  in 
political  difficulties;  but  he  took  care  to  act  as  if  he  were 
grieved  by  it,  and  he  revenged  it,  we  are  told,  by  putting 
oot  of  the  way  some  whose  claims  or  designs  might  dash 
with  his  own.  The  Greeks  of  Thebes  and  Athens  knew 
little  what  sort  of  man  had  taken  the  place  of  Philip. 
Demosthenes,  who,  although  he  was  mourning  for  the 
death  of  hia  own  daughter,  appeared  in  festal  attire  to 
announce  the  death  ol  the  Macedonian  king,  held  up 
Alexander  to  ridicule  as  a  bragging  and  senseless  Margitea 
Bat  they  had  to  reckon  with  one  who  could  swoop  on  his 
nrey  wiUi  the  swiftness  of  the  eagl&  Barely  two  months 
had  psssed  from  the  death  of  his  father  before  the  youth 
of  twenty  years  stood  with  his  army  on  the  plaina  of 
Thesniy.  The  argument  of  the  Macedonian  phsJanx  was 
not  to  be  resLsted.  The  Thessaliana  recognised  him  as  the 
Eeg€mA%  or  leader  of  the  Greeks;  and  the  young  king 
passed  on  to  Thebes,  the  citadel  of  whioh  had  been  held 
by  a  Maceddnian  garrison  since  the  fight  at  Chsronea. 
llienoe  he  took  himself  across  the  isthmus  to  Corinth. 
Here  he  was  met  by  Athenian  envoys,  who  brought  kim 
apologies  more  abject  and  honours  more  extravagant  than 
any  which  had  been  paid  to  his  father.  He  received  them 
in  an  sasembly,  from  which  he  demanded  and  obtained 
the  title  of  supreme  leader  of  the  Hellenic  armies,  and  td 
which  he  guaranteed,  at  the  utmost  with  a  feigned  reluo- 
tanoe,  the  autonomy  or  independence  of  every  Hellenic 
city.  No  one  know  better  than  Alexander  that  from  the 
whole  armooiy  of  weapons  whioh  might  be  employed  to 
reduce  Greeks  to  slavery,  none  could  more  effectuaDy  do 
Ids  work  than  a  theory  of  freedom  which  meant  disaension, 
and  of  self-government  which  meant  endless  feud,  faction, 
and  war. 
Alexander  was  now  eager  to  carry  out  his  great  design 
b  against  Persia ;  but  he  could  not  do  so  with  safety  until 
pjhe  had  struck  a  wholesome  terror  of  his  power  into  the 
)<l  mountain  tribes  which  hemmed  in  his  domiuiona  His 
S  blows  descended  swiftly  and  surely  on  the  Thracians  of 
Mount  Hsmus  UJu  Baihan\  on  the  Triballians,  and  on 
tome  dans  of  Geta),  whom  he  crossed  the  Danube  to 
sttack.  Bat  these  expeditions  led  him  away  from  the 
world  of  the  Greeks.  Bilence  led  to  rumours  of  his  defeat^ 
and  the  rumours  of  defeat  were  followed  by  more  confident 
assertions  of  his  death.  At  Thebes  and  at' Athens  the 
tidings  were  received  by  some  with  eager  beUel  The 
covenant  made  with  Alexander  was  made  only  with  him 
personally.  The  Theban  exiles  at  Athens  were  anxious  to 
repeat  the  attempt  which  half  a  century  earlier  had  been 
made  sgainst  the  Spartan  garrison  of  the  Cadmea  by 
Pdopidaa,  With  help  in  arms  and  money  from  Demos- 
thenes and  other  Atiieniani^  they  entered  Thebes,  and 
sommoned  the  Macedonian  garrison  to  surrender.  The 
answer  was  a  blunt  refusal,  and  a  double  line  of  circum- 
rallation  was  drawn  around  the  dtadd,  while  envoys  were 
sent  to  call  forth  aid  from  every  quarter ;  but  these  efforts 
could  not  sffcct  the  issue.  The  belid  in  Alexander's 
death  was  to  be  dispelled,  by  no  gradilal  reporta  of  his 
escape  from  the  barbarians,  br.t  by  his  own  sudden 
appearance  at  the  Boeotian  Onchestus.  He  had  just  de- 
feated the  Qlyxians  when  he  heard  of  the  revolt^  and  he 
determined  to  smite  the  rebels  without  turning  aside  to 
takr3  even  a  day's  rest  at  Pella.  In  little  mora  than  a 
(ortuight  his  army  wsa  encamped  on  the  southern  side  of 


Thebes,  thus  cutting  off  all  chances  of  aid  from  Athens. 
It  was  his  wish  to  avoid  an  assault,  and  he  contented 
himself  with  demanding  the  surrender  of  two  only  of  the 
anti- Macedonian  leaders.  The  dtixens  generally  were 
anxious  to  submit,  but  the  exiles  felt  or  fe^ed  themsdves 
to  be  too  deeply  conmiitted;  and  the  answer  took  the 
form  ol  a  defiance,  accompanied  by  a  demand  for  the 
surrender  ol  Antipater  and  Philotas.  They  had  sealed 
their  own  doom.  Personal  bravery  was  of  no  use  against 
the  discipline,  the  numbers,  and  the  engines  of  the  enemy. 
The  defenders  were  driven  back  into  the  city ;  the  invaders 
burst  in  with  them ;  and  the  slaughter  which  followed  waa 
by  no  means  inflicted  by  the  Macedonians  alone.  Hie 
Platflsans,  Thespians,  and  Orchomenians  fdt  that  they  had 
old  scores  to  settl&  To  these  and  to  the  rest  of  his  Greek 
allies  Alexander  submitted  the  fate  of  the  dty.  The 
sentence  was  promptly  pronounced.  The  measure  which 
the  Thebons  had  dealt  to  Plataea,  and  would  have  dealt 
to  Athens,  should  now  be  dealt  out  to  themsdves.  The 
whole  town  was  razed  to  the  ground,  the  house  of  the 
poet  Pindar  being  alone  spared  from  demolition,  and  his 
descendants  alone  allowed  to  retain  their  freedom.  Alex- 
ander had  gained  his  end.  The  spirit  of  the  Greeks  was 
crushed;  a  great  dty  was  blotted  out,  and  the  worship 
of  its  gods  was  ended  with  its  ruin.  These  gods,  it  was 
believed,  would  in  due  time  tal^e  venjfeance  on  the  con- 
queror; but  for  the  present  the  only  hindrance  to  his 
enterprise  was  removed  from  his  path.  Without  turning 
adds  to  Athens,  he  went  on  to  Corinth  to  receive  the 
adulations  of  the  independent  Greeks,  and  to  find,  it  is 
sdd,  a  less  courtly  speaker  in  the  cynio  Diogenea  From 
Corinth  he  returned  to  Macedonia,  having  left  Greece  for 
the  last  time. 

Six  months  later  he  set  off  from  Pella,  crossed  the  Helles-  S 
pout  at  Sestus,  to  appease  at  Ilium  by  a  costly  sacrifice  the^ 
wrath  of  the  luckless  Priam ;  and  then  marched  on,  with  not  * 
more  perhaps  than  30,000  infantry  and  4000  cavalry,  andP 
with  a  treasure-chest  almost  empty,  to  destroy  the  monarchy 
of  Cyrus.   With  him  went  men  who  were  to  be  linked  with 
the  memory  of  lus  worst  crimes  and  of  his  most  astonishing 
triumphs--Clitus,  Hephaestion,  Eumenes,  Sdeucus,  Pto- 
lemy the  son  of  Lagos,  and  Parmenion,  with  lus  sons  Philotas 
and  Kicanor.     The  effects  of  Macedonian  disdpline  were  to 
be  seen  at  once  on  the  banks  of  the  Granicus,  a  little  stream 
flowing  to  the  Ptopontis  from  the  dopes  of  Ida.   Losing,  it 
is  sd^  only  60  of  his  cavalry  and  30  of  his  infantry,  he 
annihilated  the  Persian  force,  2000  out  of  20,000  foot 
soldiers  being  taken  prisoners,  and  nearly  aU  the  rest  dain. 
The  terror  of  his  name  did  his  work  as  he  marched  south« 
wards.     The  dtadd  of  Sardis  might  with  ease  have  been 
hdd  sgainst  him :  before  he  came  within  eight  miles  of  the 
dty,  the  governor  hastened  to  surrender  it  with  all  its 
treasure.     At  Ephesus  he  found  the  dty  abandoned  by  its 
garrison.     Miletus  he   carried  by  storm.     Before  Hdi- 
camassus  he  encountered  a  more  obstinate  resistance  from 
the  Athenian  Eplualtes ;  but  the  generalship  of  the  latter 
was  of  no  avail     Alexander  entered  Hdicamassus,  and 
the  Rhodian  Menmon  remained  shut  up  in  the  dtadeL 
Leaving  Ptdemy  with  1000  men  to  blo<^de  it,  he  spent, 
the  winter  in  conquering  Lyda,  Pamphylia,  and  Piddia,g 
ending  his  campaign  at  Gordium,  on  the  river  Sangariu&  XA 
Here  was  preserved  the  andent  waggon  of  Gordius,  tho^ 
mythical  Phrygian  king.     Whoever  could  untie  the  knot,' 
curioudy  twisted  with  fibres  of  the   cornel  tree,  which 
fastened  its  pole  to  the  yoke,  was,  so  the  story  ran,  to  bo 
lord  of  Asia.     Alexander,  as  much  at  a  loss  as  others  to 
unloose  it,  cut  it  with  his  sword ;  but  the  prophecy  was 
none  the  less  hdd  to  be  fulfilled.    If  he  was  thus  favoured 
by  sentiment,  he  was  still  more  favoured  by  the  infatuation 
which  led  Darius  to  abandon  the  policy  of  defence  by  sea 
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for  offensive  mxtart  by  lancL*  From  ftU  ports  of  Ids  Tufc 
empite  was  gathered  a  host,  niunberingy  at  soma  laid, 
600,000  men ;  and  the  despot  was  as  much  elated  at  the 
eight  aa  Xerzes,  when  he  looked  down  on  his  motley  multi- 
tudes at  Dorisc^Ki.  lake  Xerxes  he  had  one  (the  Athenian 
Charidemus)  by  his  side  to  warn  him  that  Asialio  myriads 
were  not  to  be  trusted  in  an  encounter  with  the  disciplined 
thousands  of  Alexander;  but  he  lacked  the  genmsity 
which  made  Xerxes  dismiss  Demaratus  with  a  smile  for 
his  good-mlL  Darius  seissed  the  exile  with  his  own  hand, 
and  ffSTe  him  over  to  the  executioner.  "  My  avenger," 
Bald  Charidemus,  "  will  soon  teaoh  you  that  I  have  spokmi 
the  truth."  The  Persian  acted  aa  though  he  wished  to 
bring  about  the  speediest  fulfilment  of  the  prediction. 
'Tba  Qreek  mercenaries  were  withdrawn  from  the  fleet  to 
be  added  to  the  land  forces;  but  although  a  hundred  of 
those  oould  have  effectually  barred  the  passage  of  Alex- 
ander across  the  range  of  Taurus,  and  the  paases  of  the 
ATnftTiiAHj  Cilician,  and  Assyrian  gates,  the  invader  was 
suffered  to  cross  these  defiles  without  the  loss  of  a  man. 
Nay,  80  great  was  the  contempt  of  Darius  for  the  few 
thousands  of  the  enemy,  ^t  he  wished  to  give  them  a  free 
path  until  they  reached  the  plain  from  which  he  would 
aweep  them  away.  But  he  'could  not  wait  patiently  for 
them  in  his  position  to  the  east  of  the  Amanian  range. 
Alexander  had  been  iU,  and  he  had  work  to  do  in  subju- 
gating western  CSlida.  When  at  length  he  set  out  on 
ms  march  to  the  southern  AmaTiian  pass,  Darius,  with  his 
unwieldy  train,  crossed  the  northern  pass,  and  entered 
Issus  two  days  after  Alexander  had  left  it.  He  had  placed 
himself  in  a  tr^  In  a  space  barely  more  than  a  nule  and 
a  half  in  width,  hemmed  in  by  the  mountains  on  the  one 
side  and  the  sea  on  the  other,  Darius,  in  his  royal  chariot, 
in  tiie  midst  of  multitudes  who  had  scarcely  room  to  move, 
awaited  the  attack  of  Alexander,  who  fell  suddenly  on  his 
rij^t  wing.  The  first  onset  was  enough.  The  Persians 
broke  and  fled.  Darius,  thinking  himself  in  danger,  fled 
among  the  foremost  The  Persian  oentre  behaved  well ; 
but  it  mattered  little  now  what  they  might  do.  Even  the 
Greek  mercenaries  were  pushed  back  and  scattered.  Four 
thousand  t^ents  filled  the  treasure-chest  of  the  conqueror, 
and  the  wif e^  mother,  and  son  of  Darius,  appearing  before 
him  as  prisoners,  were  told  that  they  should  retain  their 
ipyal  tides,  his  enterprise  being  directed,  not  against  Darius 
personally,  but  to  the  issue  which  was  to  determine  whether 
no  or  Alexander  should  be  lord  of  Asia. 

The  true  value  of  aimed  Asiatic  hordes  was  now  as  dear 
to  all  as  the  sun  at  noonday.  Farmenion  advanced  to 
attack  Damascus,  but  he  needed  cet  to  strike  a  blow. 
The  governor  allowed  the  treasure  in  his  charge  to  fall 
into  ms  hands,  and  then  surrendered  the  dty.  Alexander 
himself  marched  southward  to  Phoenicia.  At  3Carathus 
he  replied  to  a  letter  in  which  Darit^  demanded  the 
restoration  of  his  family  and  reproached  him  for  his 
wanton  ^i^gression.  His  answer  repeated  what  he  had 
already  said  to  his  wife,  adding  that,  if  he  wrote  again, 
Darius  must  address  him,  not  as  his  equal,  but  as  his  lord. 
« I  am  now  master  of  Asia,**  he  wrote,  **  and  if  you  will 
not  own  me  as  such,  I  shall  treat  you  as  an  evil-doer.  If 
vou  wish  to  debate  the  point,  do  so  like  a  man  on  the 
battiefield.  I  shall  take  care  to  find  you  wherever  jrou 
may  be."  The  island  city  of  Aradus  was  surrendered  on 
.his  approach.  Sidon  opened  her  gates.  From  the  Tyiians 
^he  received  a  submission  which  demurred  only  to  his 
PQ  entering  their  city.  A  siege  of  seven  months  ended  in  its 
gfall;  and  Alexander  hanged  2000  of  the  citizens,  it  is  said, 
^  on  the  s^a-ahora.  The  survivors,  with  the  women  and 
children,  were  sold  as  slaves.  Before  the  catastrophe  of 
the  great  Phcenidan  city  he  had  received  a  seoond  letter,  in 
▼hich  Darius  offeced  him  his  daughter  ia  mamafie,  to- 


gether with  the  cession  of  all  lands  to  the  west  of  t!)S 
Enphratea.  ^  Were  I  Alexander,"  said  Pumenion  (if  wa 
may  believe  the  stoiy),  **  I  should  tdce  these  terms,  sad 
run  no  farther  risk."  "  Bo  should  I,"  answered  Alexander, 
'*  if  I  were  Pazmenion;  but  as  I  am  Alexander,  I  cannot' 
''  Ton  offer  me^"  he  wrote  accordingly  to  Darius,  **  part  ol 
jcfor  poBsessionf  when  I  am  lord  of  alL  If  I  choose  to 
marry  your  daughter,  I  will  do  so  whether  3roa  like  it  or 
not"  Darius  sent  no  more  letters.  The  issue^  he  ssv, 
must  be  determined  by  the  sword.  For  the  present  he 
waa  left  to  himself  JJexandePa  face  waa  turned  towards 
"Egypt  Gasa  dared  to  resist;  but  a  siege  of  two  montba 
was  followed  by  a  ruin  as  complete  as  tluit  of  Tyrei  Fnm 
Gaza  a  march  of  seven  days  brought  him  to  Pebuhos. 
The  Persiaa  governor  opened  its  gates  to  receive  him;  sad 
the  Eigyptians  ezpressed  their  deli^  at  exchangbg  s 
Persiaii  for  a  Macedonian  master.  Marching  in  triumph 
to  Memphis,  he  offered  solemn  sacrifice  to  the  cdf -^ 
Apis;  and  then,  with  the  true  instinct  of  the  ruler  md  the 
statesman,  he  hastened  to  found  for  his  new  '^ngflnm  t 
new  capital,  which,  after  more  than  two  millenniums^ 
ztmains  a  highway  for  tho  commerce  of  three  rumtinmi^ 

Success  thus  unparalleled  was,  it  wo^ld  seem,  aheadj 
producing  its  effects  upon  him.  Calmly  reviewing  the 
course  of  hii  inarch  from  Sestns  and  Tlifiin  to  Memphxs,  ho 
oould  explain  it  only  on  the  supposition  that  he  was  no 
child  of  a  human  father,  and  he  determined  to  obtain  fitmi 
the  oracle  of  Ammon,  in  the  Libyan  Oasis,  a  sdntion  d 
this  mystery.  The  reqwnse  greeted  him  aa  the  son,  not 
of  Philip,  but  of  Zeus ;  and  he  returned,  it  ia  said,  withg 
the  conviction  that  the  divine  honours  paid  to  Hercules*^ 
and  Perseus  were  his  own  by  indubitable  right  Ubi^P 
ing  back  through  Phcenicia,  he  hastened  to  Thapcaea^c 
and  then  crossed  the  £uphx«tes.  Thence  turning  north-' 
wards,  he  made  a  sweep  which  brought  him  to  the  Tigns 
below  Nineveh  (MonU),  and  there,  without  oppositiao, 
crossed  a  stream  where  the  resistance  of  a  few  hundreds 
might  have  destroyed  his  army.  After  a  few  days'  march 
to  the  south-east,  he  received  the  news  that  Daiins,  wilh  aU 
his  host,  was  dose  at  hand.  Still  convinced  that  mere 
numbers  must,  with  ample  space,  decide  the  issue  of  any 
fight,  and  attributing  his  defeat  at  Issos  only  to  tiie  cramped 
position  of  his  troops,  he  had  gathered  a  vast  horde,  whidi 
soine  represent  as  more  than  a  million,  on  the  broad  pbis 
stretching  from  Gaugamela  eastwards  to  Arbda.  Hia 
hopes  were  further  raised  by  changes  made  in  the  weapons 
of  his  troops,  and  more  especially  in  the  array  of  his  war- 
chariots.  For  the  Macedonians  it  is  enough  to  say  that 
th^  were  led  by  a  man  whose  consummate  generalahi^ 
had  never  shone  more  conspicuously  than  in  the  cautions 
arrangements  which  preceded  the  battle  of  Arhels,  or 
rather  of  Qaugamela.  AU  went  as  ha  had  anticipated,  is 
at  Issus,  Darius  fled;  and  the  bravery  and  even  gslhntij 
of  the  Persians  opposed  to  Parmenion  were  of  no  svail 
when  the  main  body  had  hurried  away  after  the  king. 
So  ended  the  last  of  the  three  great  battiea  (if  soch  th<7 
may  be  termed)  which  sufficed  to  destroy  tiie  Becsias 
empire,  or  rather  to  make  Alexander  king  of  Persia;  and 
so  ended  the  first  act  in  the  great  drama  of  his  hfa 

The  victory  of  Qaugamela  opened  for  the  cooqneror  the 
gates  of  Babylon  and  Susap  The  treasures  found  in  the 
former  fomished  an  ample  donation  for  all  hm  men :  those 
of  Susa  amounted,  it  ia  said,  to  neariy  twelve  milliooB  of 
pounds  sterlin^^  The  Persian  king  had  wasted  mea  oo 
the  battiefield ;  he  had  hoarded  coin  whidi,  fnelj  speot 
in  getting  up  a  Qreek  army  undef  Qreek  genenb,  au^t 
have  rendered  the  enterprise  of  Alexander  imposDbla. 
From  Susa  the  conqueror  turned  hia  face  tovaids  F» 
sepolis,  the  ancient  capital  of  Qyros.  Before  him  lay  the 
fortceoMB  of  the'Uzii,  to  whom  the  Persian  moasrchB  had 
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iaeofltonned  to  pay  tribnto  when  th^  weal  from 
the  one  oapital  of  their  kingdom  to  iha  other.  The  aaioe 
damaiid  miM  oow  made  of  Alexander,  who  told  them  to 
eome  to  the  poaa  and  take  It»  and  then,  f  oUowing  a  new 
trade  which  had  been  pointed  out  to  hinif  deecended  on 
their  Tillages,  and  tanght  them  that  they  had  now  to  deal 
with  a  sorereign  of  another  kind.  With  Penepolii,  Faaai^ 
gadfly  the  city  containing  the  tomb  'of  Qyma,  opened  its 
gatee  to  reeeiYe  the  avenger  of  the  iniqnitiea  of  Xerxea  Ab 
such,  lie  determined  to  inflict  on  Buina  a  signal  punish- 
ment Five  ihonsand  camels  and  a  crowd  of  mnles  bore 
away  the  treasure,  amounting^  it  is  said,  to  nearly  thirty 
milli<ms  olpoonds  sterlings  and  then  the  citadel  was  aet 
di  flra  The  men  in  the  cil7  were  killedy  the  women 
madealavea. 
O  For  a  month  Alexander  allowed  his  main  aimy  to  rest 
g£Bear  Feraepolis;  for  himself  there  could  be  no' repose. 
^  With  his  cavaliy  he  overran,  and,  in  spite  of  the  ngpura  of 
g  innter,  anbdued^  the  whole  region  of  Faraistan.  Then  re- 
toming  to  Pereepolis,  he  set  forth  on  his  march  to  Media,' 
where  the  fugitive  king  had  hoped  to  be  safe  from  his 
parsnil  Daiins  had  left  Agbatana  (Ecbatana)  eight  days 
before  his  pnrsner  conld  readi  il  In  thia  ancient  fastneas 
of  the  Median  and  Persian  sovereigns  Alexander  deposited 
his  treasnies^  exceeding,  we  are  told,  forty  millions  sterling 
in  amoont^  nnder  the  charge  of  a  strong  Macedonian 
ganison  headed  by  Parmenion.  He  then  hastened  on 
towards  the  Caspian  gates,  and  learnt^  when  he  had  passed 
them,  that  Darins  had  been  dethroned^  and  was  now  the 
priaoner  of  the  Bactrian  satrap  Bessna.  The  tidings  made 
Alexander  still  more  eager  to  seise  him.  His  efforts  were 
iofar  snooessfnl  that  Bessns  felt  escape  to  be  hopeless  nnleea 
Darina  could  be  made  to  leave  his  chariot  and  fly  on  horse- 
back. He  refused  to  obey,  and  was  left  behind,  mortalh' 
wounded.  Before  Alexander  could  reach  him,  he  was  dead 
The  conqueror  now  regarded,  or  professed  to  regard, 
himself  as  the  legitimate  heir  and  successor  of  Xerxes.  His 
course  of  conquest  was  still  unbroken;  but  successful 
forays  against  the  Mardians  on  the  northern  dopes  of 
Mount  Elbnn,  against  the  Arians  of  the  modem  Herat^  and 
the  Drangians  of  the  present  Seistan,  were  followed  by  an 
exploit  of  another  soil  He  liad  heard  that  a  conspiracy 
a^jdnst  himself  had  been  revealed  to  Philotas,  who  for  two 
days  had  kept  the  secret  to  himselL  On  being  ad:ed  why 
he  had  done  this,  Philotas  answered  that  the  information 
came  from  a  worthleas  aource  and  deserved  no  notice. 
Alexander  professed  himself  satisfied  with  the  explanation; 
but  Philotas,  it  seems,  had  spoken  freely  to  his  mistress 
Antigone  of  the  large  share  which  he  and  hb  ^ther  had 
had  in  the  conqueste  of  Alexander,  and  Antigone  had  in 
her  turn  become  an  informer.  Of  real  evidence  against 
Philotas  there  was  none ;  and  a  letter  from  Parmenion  to 
hii  sons,  found  when  Philotas  was  treacherously  arrested, 
could  tell  against  them  only  in  the  eyes  of  one  who  was 
Rsblved  that  Philotas  should  die.  But  Alexander  could 
not  rest  content  with  his  death  abne.  There  had  been 
nothing  yet,  even  in  the  way  of  ahadowy  alander,  to 
ciiminato  Parmenion,  and  he  leaolved  that  the  needful 
ehaiges  should  be  drawn  by  tortures  from  his  son.  Hidden 
hy  a  curtain,  the  conqueror  of  the  world  watched  the 
agQuiea  and  acoffed  at  the  acreams  of  the  friend  who  had 
fought  by  his  side  in  a  hundred  fig^  The  issue  was,  or 
was  said  to  be,  what  he  desired.  Philotas  had  confessed ; 
and  Alexander  sent  off  to  Ecbatana  a  man  bearing  two 
despatchea,  one  to  cheat  Parmenion  into  a  false  security, 
the  other  can^g  to  the  officers  next  to  him  in  command 
the  real  order  for  his  assassination.  The  oU  man  was 
nading  the  lying  letter  of  the  despot  when  he  noeived  a 
xiiortalstobinhisback.  The  soldiers,  on  hearing  ef  what 
had  Itoen  done  furious]^  *^^>rTf1fd  tiba  tuirender  of  tha 


mwdeien,  and  wen  with  difficulty  withheld  from  taking 
summaiy  vengeance  on  seeing  the   written  orders  of 
Alexander.    Tlie  command  of  Philotas,  who  had  been  at 
the  head  of  the  companion-cavaliy,  was  shared  between 
ditus  and  Hephsstion;  and  ^exander   turned  ^romg 
private  murder  to  public  war.    The  autumn  and  wintet  ^ 
were  cpent  in  oveiTunning  parts  of  the  modem  Afghanistan  P 
uid  Cabnl,  in  the  formation  €i  the  Caucasian  Alexandria^p 
and  in  the  passage  of  the  Hindu-Kush.     He  was  now  in 
the  satrapy  of  ISeasus.     The  surrender  of  Aomus  and 
Bactra  was  followed  by  the  passage  of  the  Oxus  and  by 
the  betrayal  of  Bessus,  who  was  sent  naked  and  in  chains 
to  the  city  whidi  had  been  hia  capital    His  next  exploit 
(there  ia  but  slender  ground  for  calling  it  into  question) 
was  the  slaughter,  in  Sogdiana»  of  the  descendante  of  the 
Milesian  Branchida,  who,  having  incurred  the  hatred  of 
their  fellow  Greeks  by  surrenderii^  to  Xerxes  the  treasures 
of  their  temple,  had  f bllowod  the  aesppt  on  his  retreat,  and 
by  him  had  "been  placed  in  these  distant  regions.    Five 
generations  had  passed  away  sinre  that  time,  when  Alex- 
ander gave  the  onier  that  not  one  of  them,  man,  woman, 
or  child,  ahould  be  left  alive.    From  the  ruined  city,  by 
way  of  Maracanda  {Samarkand),  he  reached  the  Jaxortes 
(which  he  believed  to  be  the  Tanais  or  Don),  and  having 
laid  on  ite  banks  the  foundation  of  another  Alexandria,  ha 
crossed  the  river  to  chase  some  Scythians  who  had  shown 
themselves  on  the  further'  side.    The  end  of  this  chaseS 
marked  the  northernmost  point  reached  in  his  campaigns.  T 
TbB  winter  was  spent  in  the  Bactrian  city  of  Zariaspa,^ 
where  Alexander,  summoning  Bessus  before  him,  had  his^ 
nose  and  ears  cut  ol!^  and  ibsa  sent  him  to  be  killed  by- 
hia  oountzymen  «t  Ecbatana.  P 

In  the  following  summer  his  army  was  gathered  again 
atlfaracanda.  Bepose  from  field-work  left  room  fos  the 
display  of  the  overbeaiinff  pride  to  be  expected  from  one 
who  had  convinced  himself  ihat  he  was  a  god,  and  for  the 
bonndle«  flattery  of  those  who  found  their  interest  in 
keeping  up  the  delusion.  But  tiiere  were  not  wanting 
others  to  whom  this  arrogance  and  servility  were  intensely 
di^gustinft  and  wh\)se  anger  was  the  more  fierce  from  the 
necessity  of  avoiding  all  open  expression  of  it ;  and  in  the 
banqnete  of  the  divine  son  of  Ammon  there  was  always  a 
risk  that  these  pent-up  feelings  might  burst  forth  Uke  t> 
winter  torrent  The  catastroplM  was  not  long  in  coming: 
In  a  feast  at  Maracanda,  Alexander,  boasting  of  all  that  ho 
had  done  since  the  death  of  his  father,  took  credit  further 
for  the  victories  of  Philip  in  the  later  years  of  his  reign. 
The  patience  of  ditus  had  long  been  severely  taxed,  and 
in  the  heat  of  the  revel  all  thought  of  pradmce  was  cajrt 
aside.  He  spoke  his  mind  pkinly,  telling  Alexander  that 
all  hia  expknte  taken  together  were  not  equal  to  those  of 
the  man  who  had  found  Macedonia  a  poor  and  distracted 
oountiy,  and  had  left  it  a  mig!ity  and  coherent  stote ;  and 
that  hu  own  greatest  victories  had  been  won  through  the 
aid  of  Philip's  old  soldiers,  some  of  whom  he  had  murdered. 
Stung  to  the  quick,  Alexander  gave  utterance  to  his  rage  ; 
but  his  retort  only  lad  ditus  to  remind  him  of  the  battle- 
field of  the  Qranicusy  where  he  had  saved  him  from  death 
by  cutting  off  the  arm  of  the  Persian  whose  sword  was 
raised  to  amite  him,  and  to  wam  him  that,  if  he  could 
not  bear  to  listea  to  the  words  of  tmth,  he  should  confine 
himself  to  the  society  of  sUvea.  Alexander  felt  for  hia 
dagger:  it  had  purposely  been  placed  out  of  his  reach. 
He  caUedto  his  guards  to  sound  an  alarm  :  they  hesiteted 
to  obey  the  orders  of  a  nving  drunkard.  Some  of  the 
m^ro  sober  and  moderate  of  the  party  held  him  in  their 
aims^  preying  him  to  do  nothing  hastily.  ^  way  of  answer 
he  renled  them  for  keeping  him  a  prisoner  as  Bessus  had 
kept  DariuB,  and  ahaking  himself  free,  snatched  a  pilw 
from  one  of  the  goarda,  and  throat  it  throng  the  bodbr  o' 
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CUtof.  \nMin^  Iiim  t(0  to  Philip  tnd  PannenioiL  Tho 
tage  of  the  tiger  vbs  followed  by  ft  fariom  remorse,  in 
irhichy  with  oondderablo  trnth^  h«  denotmcod  hiniBelf  as 
Imfit  to  liTCi  For  three  days  hb  would  beithor  eat  nor 
drink;  and  the  anny^akniied  at  the  threatened  etervation 
Of  their  king,  Toted  that  Clitua  had  been  jxtttly  alain, 
and  that  his  body  ahoold  not  recoiye  the  rites  of  boriaL 
By  reTening  this  rote^  Alexander  leomed  to  feel  that  he 
bad  gone  a  long  way  towards  acquitting  himself ;  whateyer 
might  be  yet  lacking  to  restore  his  self-complacence  was 
supplied  by  the  prophets,  Who  sssnred  him  that  the  disaster 
'had  be6n  bronght  abont  wholly  by  the  Theban  wine-god 
Dionytas,  to  whom  he  had  offered  no  sacrifice  on  the  day 
.of  the  banqnet 

^    A  few  weeks  after  this  murder  Alexander  captured  the 
cqSogdian  rock,  a  fastness  from  which  common  care  would 
00  have  sent  him  away  bafiled.  Haying  next  reduced  the  rock  of 
^  Chorienee,  he  returned  to  Bactra  to  eelebrate  his  mairinge 
^with  Boxiana,  the  daughter  of  Ozyartes,  who  had  been 
.  among  the  captiyes  taken  on  the  Sogdian  rock.    Hie  feast 
^  was  seized  by  Alexander  as  an  opportunity  for  extracting 
g  from  his  Greek  and  Macedonian  followers  a  public  acknow- 
^  iedgment  of  his  diyinity.  It  was  arranged  lliat  the  sophist 
Anaxarchus  (or,  as  some  said,  the  Sicilian  deon)  should 
make  a  speech,  adyising  all  to  worship  at  once  the  man 
whom  they  would  certainly  haye  to  worship  after  his 
death.    The  speech  was  deliyered.     Tho  silence  of  most 
of  the  Macedonian  offices  showed  their  disgust ;  but  none 
Tentured  to  speak  until  the  Olynthian  Callisthenes,  the 
nephew  of  Aristotle,  insisted  on  Uie  impiety  of  all  attempts 
to  confound  tho  distinctions  between  gods  and  men.    Con- 
ceding to  the  conqueror  the  highest  place  amongst  military 
leaders  and  the  first  rank  amongst  statesmen,  he  rebuked 
Anaxarchus  for  making  a  suggestion  which  ought  to  haye 
come  from  any  one  rather  thsm  from  himself.   The  applause 
which  his  wonis  drew  from  the  Macedonians  taught  Alex- 
aAjier  that  open  opposition  would  be  useless ;  but  he  was 
none  the  more  turned  from  his  purpose,  nor  was  it  long 
before  he  found  a  pretext  for  carrying  it  out.    A  con- 
spiracy was  discoyered  amongst  his  pages.    These  un- 
fortunate men  were  tortured  (but  without  extracting  from 
them  anything  to  implicate  Callisthenes),  and  then  stoned 
to  death, — as  Alexander  would  haye  it,  not  by  his  orders, 
but  by  the  loyal  impulse  of  his  army.    Callisthenes  he  was 
rssoWed,  he  said,  to  punish  himself,  together  with  those 
who  had  sent  him, — an  insinuation,  manifestly,  against  his 
uncle  Aristotle,  possibly  slso  against  all  other  Greeks,  for 
whom  freedom  of  speech  and  action  had  not  yet  altogether 
lost  its  yalue.    The  philoeopher  who  had  extolled  Alex- 
ander as  the  greatest  of  earthly  generals  and  ststesmen 
was  first  tortured  and  then  hanged ;  and  the  conqueror 
went  calmly  on  to  subdue  the  regions  between  the  Hindu- 
Hush  and  the  right  bank  of  the  Indus^  and  to  storm  the 
impregnable  rock  of  Aomus. 
^    The  next  riyer  to  be  crossed  was  the  Indus.    The  bridge 
.was  Gonsfmcted  by  Hephsstion  and  Ferdioeas,  probably 
2  near  the  present  Attock.    The  surrender  of  Taxila  left 
gi  Alexander  an  open  path  until  he  reached  the  Hydaspes 
(Jkelum),  where  Poms  was  beaten  only  after  a  seyere 
struggle.     The  Indian  prince  was  taken  prisoner,  and 
treated  with  the  courtesy  which  the  family  of  Darius  had 
recciyed  after  the  battle  of  Issus.     Here  died  Alexander's 
horse  Boukephalos  (Bucephalus),  and  the  loss  was  com- 
memorated by  the  founding  of  Bncephalia.     The  passage 
of  the  Acesines^CAAiaft),  running  with  a  full  and  impetu- 
ous stream,  was  not  accomplished  without  much  danger; 
that  of  the  Hydraotes  (Savee)  presented  less  formidable 
difflonltieA,  but  he  was  encountered  on  the  other  side  by 
Indians,  whocntrenehed  themselyes  in  their  town  of  Sangala. 
Thoic  resisiauce  eudcd.  it  is  said,  in  the  slaughter  of  17jOOO 


and  the  capture  of  70,000.    About  40  miki  tnt&itf  ts 
the  south-east  flowed  the  Hyphasis  (Sutl^y     Alexander 
approached  its  bank,  the  limit  of  the  Panjab,  in  the  full 
confidence  that  a  few  days  more  would  bring  him  to  the 
mighty  stream  of  the  Congee;*  but  he  had  reached  the 
goal  of  his  conquestSL     The  order  for  crossing  the  rirci 
called  forth  murmurs  and  protests  at  once  from  his  ofiioen 
and  his  soldiers,  who  expressed  plainly  their  refusal  to 
march  they  knew  not  whithor.     Alexander  in  Tain  Isid 
before  his  officers  his  schemes  of  further  conquest ;  and 
when  he  offered  the  sacrifice  customary  before  crossing  a 
riyer,  the  signs  were  pronounced  to  be  nnfayourable.    Tie 
die  was  castb    Twelye  hn£;e  altars  remained  to  ahow  Hat  ^ 
Alexander  had  adyanced  thus  far  on  his  conquest  of  the  9 
world;  and,  in  the  midst  of  deluges  of  rain,  the  army  set- 
out  on  its  westward  journey.    The  reinforcements  which  » 
he  found  on  reaching  the  Hydaspes  slight,  if  they  had  1 
adyanced  as  far  as  the  Hyphasis,  haye  tum^  the  scale  in  ^ 
fayour  of  progress  to  the  east;  they  enabled  Alexander  to^ 
undertake  with  greater  ease  a  yoyage  down  the  Hydaspes  to  » 
its  junction  with  the  Indus  after  receiving  the  waters  of  S 
the  Acesines,  Hydraotes,  and  Hyphasis,  and  thence  on-pj 
wards  to  the  Indian  Ocean.     From  the  mouth  of  the  Indea  ^ 
he  ordered  his  admiral  Nearchus  to  take  the  fleet  along  the  * 
shores  of  the  ocean  and  the  Persian  Golf  to  the  month  of 
the  Tigris.      The  army  marched  by  land  through  the 
Gedrosian  desert,  suffering  more  from  tlfirst  and  sickness 
than  they  had  suffered  in  all  their  battles   and  forced 
marches.    At  length  he  readied  Pasargadae,  to  find  the 
tomb  of  Cyrus  broken  open  and  plundered,  and  to  ayenge 
the  insult  offered  to  the  man  whom  he  now  r^arded  sa  the 
founder  of  his  own  dynasty.     Early  in  the  following  year 
he  entered  Susa,  and  there,  celebrating  his  marriage  with 
Stating  the  daughter  of  Darius  and  of  Farysatis  the  daughter 
of  his  predecessor  Ochus,  he  offered  to  pay  the  debts  of 
those  soldiers  who  would  follow  his  example  by  taking  to 
themselyes  Persian  wiyes — a  htrange  mode  of  inyiting  sober 
and  steady  men  who  had  no  debts,  but  an  effectual  azga- 
ment  for  the  spendthrifts  and  ruffians  of  his  army.    His 
new  leyies  of  Persian  youths,  armed  and  disciplined  after 
the  Macedonian  fashion,  had  now  made  him  independent 
of  his  yeteran  soldiers;  and  his  declared  intention  of  aend* 
ing  home  the  aged  and  wounded  among  them  called  forth 
the  angry  remonstrances  of  their  eomrades,  who  bade  him 
complete  his  schemes  of  conquest  with  the  aid  of  his  faths 
Ammon.    Alexander  rushed  into  the  throng,  seised  aone 
and  had  them  executed,  and  then  disband»l  the  whob 
forcei    For  two  days  he  shut  himself  up  in  his  palaee;  on 
the  third  he  marshalled  his  Persian  leyies  {Bpigeni^  u  be 
called  them)  into  diyisions  bearing  the  Blacedonian  aS&- 
tary  titles,  under  Persian  officers    The  spirit  of  tha  yetetass 
was  broken  by  this  ignoring  of  their  existeneSL    Ihey 
threw  down  their  arms  at  the  pslsca  gatea,  and  begg^ 
f orgiycness  with  cries  and  teara    AlexSuMier  accepted  thes 
contrition,  and  tho  restoration  of  harmony  was  celebntcd 
by  a  sumptuous  sacrifice. 

But  for  Alexander  past  yictories  were  only  a  stimnhu  ts 
further  exploits.     Arabia  still  remained  unsubdued,  sad 
for  this  conquest  a  large  addition  was  needed  to  his  f^^ 
Orders  were  sent  to  Phoenicia  for  the  construction  of  ships,  ^ 
which  were  to  bo  taken  to  pieces  and  eent  oyeriand  tod 
Thapsacus  on  the  Euphrates,  while  others  were  to  be  boihp 
at  Babylon.     His  journey  to  Ecbatsna  was  marked  by  a* 
yiolent  quarrel  between  Eumenes  and  Hephesb'on.    Iheir 
reconciliation  was  soon  followed  by  the  death  of  the  letter 
from  an  attack  of  f erer.     The  grief  of  the  eunqoeror  vss 
as  fierce  as  that  of  Achilles,  if  we  may  not  set  is  down  ss 
a  manifest  imitation  of  it     For  two  days  he  neithtf  sle 
nor  drank ;  he  cut  his  hair  short,  and  ordsnd  that  the 
hoHNa  and  mules  in  hia  anny  should  hava  their  amam 
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do^ed  alMk  HmnCA  Uood  ooald  Msroely  1m  abed  viih 
-pndence  on  Ids  jnrre ;  bat  he  waa  resdTed  that  his  friend 
ahonld  begin  hia  life  in  the  nnaeen  world  with  unitinted 
wealth,  and  the  mecuros  things  destined  to  be  eonsomed 
on  hia  foncnl  piu  repreaented,  it  ia  aaid,  e  anm  of  nearly 
two  milliona  and  a  half  pounds  sterling.  Meaaengers  were 
aent  to  the  Ikyptaan  oracle  to  aak  if  the  dead  man  might 
be  worahippecT aa  a  god,  and  Eumenea,  with  many  othera, 
took  care  to  anticipate  ita  anawer  by  offering  him  audh 
hoDooia  ia  mi{^t  £dl  in  with  the  homonr  of  the  divine 
moamei:  Hia  piid  seemed  only  to  render  his  bursts  of 
panion  more  fearfuL  None  dared  to  addreas  him  except 
in  language  of  the  moat  groyelling  flattery;  and,  in  the 
words  of  Plutarch,  his  only  conaolation  waa  found  in  hia 
Cold  habit  of  man-hunting.  The  diyersion  waa  thia  time 
f^fanushed  by  aome  mountain  tribea  between  Media  and 
eoFaisistan.  His  march  to  Babylon  steeped  him  atiU  more 
Sin  the  intoxication  of  Suoceas.  As  he  adTanced  on  Ids 
itNid  he  waa  met  by  ambaaaadors  not  only  from  Hlyriana 
«nd  Thradana,  from  Sicily  and  Bardinia,  from  Libya  and 
Carthage,  but  from  Lucanians  and  Etruscans,  and,  as 
some  said,  from  Bome  itseli  The  lord  of  all  the  earUi 
could  scarcely  look  for  wider  acknowledgment  or  more 
deToat  submission;  but  his  self-gratulation  may  hare 
been  dsmped  by  the  wsming  of  the  Ch^ean  priests  that 
it  would  Im  safer  for  him  not  to  enter  the  gatea  of  Babylon. 
Tor  a  while  he  heaitated,  but  he  had  more  to  do  than  to 
heed  their  words.  The  preparations  for  his  Aiabiaa  cam- 
paign must  be  hurried  on ;  all  that  might  be  needed  must 
be  done  to  improTe  the  navigation  of  the  Euphrates,  and  a 
mew  dty  must  be  builtto  rival,  perhapa,  the  Alarandria  which 
he  bad  founded  by  the  banka  of  the  NUe.  Moie  than  all,  he 
had  to  celebrate  the  obaeauiea  of  Hephaeation,  whose  body 
had  been  brought  to  Babylon  from  Ecbatana^  The  f eaating 
which  ererrwhere  accompanied  the  funeral  ritee  of  the 
ancient  world  was  exaggerated  Ify  the  Macedoniana,  aa  by 
other  half  rude  or  aavage  tribea,  into  prolonged  revelry. 
Alexander  apeni  the  whole  ni^^t  drinking  in  the  house  of 
his  friend  Medius,  and  the  whole  of  the  next  day  in  sleep- 
ing off  his  drunkenness.  Throughout  the  following  night 
the  same  orgies  were  repeated.  When  he  next  awoke  he 
waa  unable  to  liae.  Fever  had  laid  ita  graap  upon  him, 
and  each  day  ita  hold  became  tighter,  while  1m  buaied 
himself  inoeaaantiy  with  giving  ordera  about  hia  army,  hia 
fleet,  hia  generalB,  until  at  loogth  the  powera  of  apeeoh 
h^gan  to  UaL  When  aaked  to  name  his  successor,  he  said 
that  he  left  hia  kingdom  to  the  atrongeat  Hia  aignet-ring 
he  took  from  hia  flnger  and  gave  to  Perdiocas.  Throughout 
the  army  the  tidinga  of  Ida  illneaa  spread  consternation ; 
old  grudges  were  idl  f oigotten ;  his  veterans  forced  them- 
selves into  his  presence,  and  with  tears  bade  farewell  to 
their  general,  who  showed  by  signs  that  he  still  knew  theuL 
A  few  hours  later  Alexandflr  died,  after  a  reign  of  leaa 
than  thirteen  yeaii|  and  before  he  had  reached  the  age  of 
thirty-three. 

That  the  schemes  of  coBcroest  with  which  almost  to  the 
last  moment  he  had  been  idworbingly  buaied  would,  if  he 
had  lived,  have  been  in  great  part  redieed,  can  scarcely  be 
doubted,  unleaa  we  suppose  that  causes  were  at  work  which  at 
no  distant  period  woold  have  disturbed  and  upset  the  balance 
of  his  mflitaiy  judgment,  and  deprived  him  of  that  marvelr 
loos  power  of  combination  and  of  shaping  means  to  dr- 
wwntaness  in  which  Hannibal  and  K^x>lean  are  perhaps 
Ms  caly  pean.  It  would  be  rash  to  ssy  that  amt  a 
dsikMiBg  of  hia  iplflDdid  powen  mi^ht  not  1»^  besQ 


brought  about,  even  before  he  eoutcl  nAeh  middle  age,  by 
habits  which,  if  we  may  judge  from  the  history  of  his  later 
years,  wero  &st  becoming  confirmed.  In  truth,  except  as 
a  genenJ,  he  had  lost  the  balance  of  his  mind  alreadv. 
The  ruling  despot  who  fancied  himself  a  god,  who  oould 
thrust  a  pike  through  the  body  of  one  friend  and  sneer  at 
the  cries  drawn  forth  from  another  by  the  agonies  of 
torture,  was  already  far  removed  from  the  far«ghted 
prudence  of  the  p<^tic  statesman'  and  ruler.  His  eon* 
quests  served  great  ends;  and  before  he  set  out  on  his 
career  of  victory  he  may  have  had  a  distinct  vision  of  these 
ends.  Desiro  for  knowledge ;  the  wiah  to  see  new  foima 
of  human  and  animal  life;  the  curiosity  of  traversing 
unknown  lands,  of  laving  open  their  resources,  of  bringing 
them  all  within  the  limits  and  the  influence  of  the  Mace> 
donisn,  or,  as  he  preferred  to  put  it,  the  Greek  world ;  thd 
eatfemess  to  establieh  over  ijl  known,  possibly  over  aU 
uiJmown,  regions  a  mighty  centralised  empire,  which 
ahould  avail  itself  of  all  Uieir  forces,  and  throw  down  the 
barriers  which  rendered  the  interchange  of  their  wealth 
impoaeible, — may  have  mingled  with  his  slleged  or  his  real 
purpose  of  avenging  oa  the  Persian  king  the  misdoings  of 
Xerxes,  Darius,  sad  Qyrns.  But  there  is  little  evidence  or 
none  that  these  motives  retained  their  power  undiminished 
as  he  advanced  further  on  his  path  of  victoj^,  while  there 
seems  to  be  evidence,  only  too  abundant^  that  all  other 
motives  were  gradually  aiul  even  fast  losmg  strength  aa 
the  lust  of  conquest  grew  with  his  belief  or  his  fancy  of 
hia  superhuman  power  and  origin.  During  hia  sojourn 
with  Aristotle  he  must  have  iMmt  that  real  knowledge 
can  be  reached  and  good  government  insured  only  where 
there  is  freedom  of  thou^t  and  speech,  and  where  the 
people  obey  their  own  laws.  A  few  years  later  he  had 
come  to  look  on  Aristotle  as  an  enemy  to  be  punished 
with  scarcely  less  severity  than  CalUsthenea  Biut  at  the 
least  it  must  be  remembered  that  his  work  waa  left  un- 
flniahed;  possiblty  he  may  have  regarded  it  as  little  more 
than  beffun.  Looking  at  it  from  this  point  of  view,  we 
can  neiUier  shut  our  eyes  to  the  solid  beneflts  accruing 
from  Ids  conquests  both  for  the  East  and  fhe  West,  Aor, 
in  spite  of  his  awful  crimes,  can  we  place  him  in  the  lank 
of  those  scourges  of  mankind  among  whom  Alarie  and 
Attfla,  Genghis,  Timour,  and  Napdeon  stand  pre-eminent. 
Of  the  .several  accounts  of  his  career  which  have  come 
down  to  us,  not  one,  unhappily,  is  strictly  contemporary; 
and  mere  fairness  calls  upon  us  to  give  him  the  benefit  of 
a  doubt,  when  doubt  can  be  justly  entertained,  in  reference 
even  to  deeds  which  cany  with  them  an  unutterable  horror 
and  shame.  It  is  impoaaiUe  to  deny  that  with  a  higher 
aenae  of  duty  Alexander  would  better  have  deaerved  the 
title  of  Great ;  but  the  judgment  which  may  be  passed  on 
some  of  his  actions  cannot  affect  Ids  transcendent  glory  as 
the  most  consummate  general  of  ancient  times,  and  perhapa 
even  of  allagesi 

Jot  aa  OTamination  of  the  aouieea  of  the  hiatorv  of  Alevandrr  the 
Oreftt  lee  Freeman,  Sidorieal  JbmyM,  aeeona  aeriep,  eeeay  v. 
The  hiatoiy  itself  ia  preeented  in  varioiu  aepeete  Ij  Thirlwall* 
JEKftory  pf  Ormo$,  ohapa  xlriL-lr. ;  Grate,  SUory  qfOr$eee,  part 
iL,  flhapa  zaL-xdv. ;  Niebnhi^a  Ltetitrm  o»  AnoUiU  Sittorv, 
leotona  ndv.-lxxz. ;  WillienLi,  Lift  tf  Almoamdtr  OU  Ortai;  Bt 
Croix,  Aeamm  OHUjm  det  Aneimu  ffiMorimu  dAkaoomdn  U 
Qrtmds  DroyMD,  QuckiehU  AUxandtn  d$r  On»t$m,  Bee  alaa 
FfaJay,  Ormo$  umdmr  ih§  Mmnant,  ohan.  L  ;  Arnold,  Eittarf  9f 
Mome,  chap.  xsx.  Por  tha  geography  of  AloTiiidir'a  ladiaB  cob- 
pilgna,  Me  Cimftiiighain'a  Anetmt  Qtograpku  o/Indto;  and  iv  the 
aeiaatifio  neolts  of  hia  woqjm^  HumV:^*  Xmm«%  voL  IL. 
partlL^aaotioi^S.  («^  W- a) 
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ALEXANDER  or  ApsnoDiBUSy  tlie  moAt  celebrated 
of  tlio  Greek  commentatora  on  the  writinga  of  Aiiatotle, 
and  styled,  by  way  of  pre-eminence,  6  iirjjrfrqv,  the  Fxpoti- 
lor.  He  was  a  native  Of  Aplirodisiaa  in  Caria,  and  taught 
the  Peripatetio  philoeophy  at  Athens  in  the  end  of  the 
2d  and  the  beginning  of  the  3d  centuries  of  the  Christian 
enL  Commentaries  by  Alexander  on  the  following  works 
of  Aristotle  are  still  extant: — ^The  AfuUytica  PriorOf  L;  the 
Topica;  thoMeteoroloffica;  theZ>0«Sbuv;andthei/e<a/>Aynca, 
L-Y.,  together  with  an  abridgment  of  what  he  wrote  on  the 
remaining  books  of  the  Metaphynca,  His  commentaries 
were  greatly  esteemed  among  the  Arabians,  who  translated 
many  of  them.  There  are  also  several  original  writings 
by  Alexander  still  extant.  The  most  important  of  these 
are  a  work  On  Fate,  in  which  he  argues  against  the  Stoic 
doctrine  of  necessity;  and  one  On  the  Soul,  in  which 
he  contends  that  tiie  undeveloped  reason  in  man  is 
material  (kovs  vXiic^?},  and  inseparable  from  the  body.  He 
identified  the  active  intellect  (vovs  ToajrucS^),  through  whose 
agency  the  potential  intellect  in  man  becomes  actual,  with 
Qod.  Several  of  Alexander's  works  were  published  in  the 
Aldine  edition  of  Aristotle,  Venice,  1495-98;  his  De  FcUo 
and  De  Anima  were  printed  along  with  Ihe  works  of  The- 
mistius  at  Venice,  1534;  the  former  work,  which  has  been 
translated  into  Latin  by  Qrotius  and  also  by  Schulthess, 
was  edited  by  Orelli,  Zurich,  1824;  and  his  commentaries 
on  the  Metaphynca  by  Bonitz,  Berlin,  1847.  Nourisson 
has  treated  of  his  doctrine  of  fate,  Paris,  1870. 

ALEXANDER  of  Hales  (Alezandeb  Halsitbis),  sor^ 
named  Doctor  IrrefragahUie  and  Fone  VitcB,  a  celebrated 
English  theologian  of  the  13th  centuxy.  Bom  in  Gloucester- 
shire, and  trained  in  the  monastery  of  Hales,  from  which 
he  takes  his  name,  he  was  early  raised  to  an  archdeaconry. 
Relinquishing  this  position,  however,  he  went,  like  most 
of  the  scholars  of  his  day,  to  study  at  the  university  of 
Paris,  where  he  took  the  degree  of  doctor,  and  became  cele- 
brated as  a  teacher  of  philosophy  and  theology.  Among 
his  pupils  was  Bonaventura;  but  it  is  evident  from  a 
comparison  of  dates  that  he  did  not  teach  Duns  Scotus 
and  Thomas  Aquinas,  as  has  been  frequently  asserted.  In 
1222,  when  at  the  height  of  his  fame,  Alexander  entered 
the  order  of  Minorite  Friars,  and  thenceforward  lived  in 
strict  seclusion.  He  refused,  however,  to  renounce  his 
degree  of  doctor,  and  was  the  first  of  his  order  who  con- 
tinued to  bear  that  title  after  initiation.  He  died  in  1245, 
and  was  buried  in  the  convent  of  the  Cordeliers  at  Paris, 
where  he  had  spent  the  last  twenty-three  years  of  his  life. 
The  most  celebrated  work  of  AleJLander  was  his  Summa 
TheologicB  (Nuremberg,  1452;  Venice,  1576),  undertaken 
by  the  orders  of  Pope  Linooent  IV.,  and  approved  by 
Alexander  IV.,  after  he  had  submitted  it  to  the  examina- 
tion of  seventy  learned  theologians  as  a  system  of  instrub- 
tion  for  all  ^e  schools  in  Christendom.  Based  on  the 
Senteneee  of  Peter  Lombard,  it  is  divided  into  four  parts; 
the  first  treating  of  the  nature  and  attributes  of  the  Deity; 
the  second  of  tiie  creation  and  of  the  various  orders  of 
creatures;  the  third  of  the  scheme  of  redemption,  the 
incarnation  of  Christ,  the  law,  and  grace;  and  the  fourth  of 
the  sacraments.  The  form  is  that  of  question  and  answer, 
and  the  method  is  rigidly  sefcolastic. 

ALEXANDER  of  Tilallss  (Axezaitdeb  Tballiaktts), 
fk  medical  writer,  was  a  native  of  Tralles,  a  dty  of  Lydia, 
and  lived  probably  about  the  middle  of  the  6th  century. 
He  is  the  author  of  a  work,  divided  into  twelve  books,  in 
which  he  treats  of  bodily  distempers.  He  was  the  first  to 
open  the  jugular  vein,  and  to  use  cantharides  as  a  blister 
for  the  gout  Dr  Freind,  in  his  History  of  Phytic,  styles 
him  one  of  the  most  valuable  authors  since  the  time  of 
Hippocrates. 
8m  fOao  Dr  KflTrord's  TraUianut  SniHaeeiUf  or,  An  Aee(mtU 


of  AUxander  TnUlian^  one  ^  the  Cfrtek  WriUrt  ikid  fowiAti 
after  Chlen,  being  a  SuppUmeni  to  J>r  Freinie  Bietery  9f^y^ 
London,  1784,  8to.  The  Greek  tut  of  his  prindpal  work  vm  fizrt 
pabliahed  by  Jae.  Goupyliu,  Lntet  1548,  foL  It  vm  reprinted, 
and  was  then  aeoompanied  with  a  Latin  version  by  Jo.  Guinterin^ 
Deii],  1550,  Sya  He  is  likewise  the  anftor  of  on  epistle  on  womub 
De  lumbrieit,  which  was  pbblished,  in  Greek  ana  Latin,  hj  lIe^ 
Cttrial2%  in  his  Varia  Leetianet,  Venet  1570,  4to. 

ALEXANDER  BALAS  (a  surname  that  probably 
means  "  lord*^,  a  man  of  low  birth  who  professed  to  ho 
the  son  of  Antiochus  Epiphanes,  and  eventually  became 
king  of  Syria.  His  claims  were  recognised  by  the  Romans, 
who  desired  to  revenge  themselves  on  Demetrius  Soter; 
and  their  example  was  followed  by  the  king  of  Egypt  and 
other  monarchs.  Demetrius  was  at  first  victorious,  but  in 
150  B.  a  was  slain  in  battle,  and  Bales  obtained  poasession 
of  the  kingdom.  The  new  king  soon  niade  himself  batefnl 
to  his  subjects  by  his  voluptuousness  and  debaucheiy,  and 
this  encouraged  Demetrius  Nicator,  the  eldest  son  d 
Demetrius  Soter,  to  claim  his  father'a  crown.  Alexander 
took  the  field  against  him,  but  was  defeated  in  a  pitched 
battle,  and  fied  to  Abae  in  Arabia,  where  he  was  murdered 
by  the  emir,  with  whom  he  had  sought  refuge,  H5  s.a 

ALEXANDER  JANNMVS,  king  of  the  Jew^  sue- 
ceeded  his  brother  Aristobulus  in  104  &a,  and  died  in 
79  B.a  His  reign,  which  he  commenced  by  putting  to 
death  one  of  his  brothers  who  claimed  the  throne,  was 
disgraced  by  the  cruelties  that  he  perpetrated  in  order  to 
keep  himself  in  powe^ 

ALEXANDER   SEYERUS,   Roman    emperor.     See 

SSVSBUS. 

ALEXANDER  was  the  name  of  eight  Popes: — 

Alxxaxdeb  L,  bishop  of  Rome,  succeeded  Evaristns  in 
108  or  109  A.D.,  and,  according  to  Eusebius,  suffered 
martyrdom  under  Hadrian  in  the  year  119.  Catholic 
writers  ascribe  to  him  the  introduction  of  holy  water,  and 
of  the  custom  of  mixing  sacramental  wine  with  water. 

Alexandeb  IL,  whose  family  name  was  Anaelmo 
^<Hf9io,  was  bom  at  Milan,  and  occupied  the  papal  chair 
from  1061  to  1073.  He  had  previously,  as  bishop  of 
Lucca,  been  an  energetic  coadjutor  with  Hildebrand  in 
endeavouring  to  suppress  simony,  and  to  enforce  the 
celibacy  of  the  clergy;  and  his  eJQTorts  to  augment  the 
influence  of  the  Roman  see  prepared  the  way  for  the  com- 
plete ascendancy  which  was  established  by  his  celebiated 
successor.  The  imperial  sanction  being  withheld  from 
Alexander's  election,  a  council  at  Basle  chose  as  anti-pope 
Gadolaus,  bishop  of  Parma,  who  assumed  the  name  of 
Honorius  II.,  and  marched  to  Rome.  He  was  deposed, 
however,  by  a  council  held  at  Mantua,  and  Alexandei^s  posi- 
tion remained  unchallenged.  Alexander  was  succeeded  by 
his  associate  Hildebrand,  who  took  the  title  of  Gregoiy  Yll 

Abxxakdeb  IIL  (Rolando  Hcmuei  of  Siena),  cardinal 
and  chancellor  of  the  Roman  church,  was  elected  to  the 
popedom  in  1159,  and  reigned  until  1181.  His  career  is 
of  great  historical  importance  on  account  of  the  vigour  and 
ultimate  success  with  which  he  earned  out  the  idess  and 
policy  of  Hildebrand  in  opposition  to  Frederick  Barbarosa 
and  Heniy  IL  of  England,  Three  anti-popes  (Victor  IT., 
1159;  Pascal  IIL,  1164;  Calixtus  IIL,  1168)  weie  con- 
firmed by  the  Oerman  emperor  in  succession.  Alexander, 
however,  steadfastly  maintained  his  rights,  though  com- 
pelled to  take  refuge  in  France  between  the  yean  1163 
and  1165.  The  contest  between  pope  and  emperor  was 
continued  with  varying  fortune  until,  on  the  29th  Hay 
1176,  Frederick  was  decisively  defeated  at  Legnano^  when 
he  at  once  withdrew  his  support  from  the  anti-pope  and 
submitted  to  Alexander.  On  the  1st  August  1177  the 
emperor  yielded  the  customaiy  homage  to  the  pope  at 
Ysnice  by  kissing  his  foot,  and  was  freed  from  the  Ua  of 
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vadar  wUdh  h»  had  been  plaoed  ten 
yeaxs  prerioaalj;  Tbero  seemB  to  be  no  bisioncal  antho- 
ri^  for  tbo  oommoQ  atoiy  thai  during  the  ceremony 
Aknnder  plaoed  his  foot  upon  the  emperor'a  neck. 

In  "RnglfHid  the  papal  snpremacj  waa  strennoosly  main- 
tained againat  Heniy  H  hy  Thomaa  k  Becket.  Here»  as 
in  tha  caae  of  Qennany,  the  atrnggle  was  protzacted  and 
severe^  but  in  the  end  the  tictorjr  laj  with  the  pqm. 
A  Be<^et  ma  canonised  soon  sfter  hia  aasasainationy  and 
Henxy  IL  ma  eompeQed  to  snlmiit  to  a  hnmiliating 
penanoeu  A  oootest  with  William  the  lion  of  Scotland, 
'who  iniisted  on  institating  his  chaplain  Hugo,  and  not 
the  papal  nonunee,  into  the  see  of  8t  Andrswi^  ended  in 
the  esoonunvnication  of  the  king  in  1181. 

AkiiMider  introduced  aeveial  important  bhangea  in  the 
orgsnisatimi  and  administration  of  the  church.  CSuef 
among  these  were  the  sestrietion  of  the  ii^  of  canonisa- 
tion to  the  pope  alone^  the  stiU-eziBting  lawrequiring  the 
TOtea  o£  two-thirds  of  the  cardinals  for  a  Talid  papal  elec- 
iion,  and  the  exemption  of  the  clergy  from  ciTil  control 
and  of  chnrdi  lands  from  ciYil  burdens.  Serersl  of  these 
meaaorea  were  ratified  by  the  third  general  council  of  the 
Laterally  summoned  by  Alexander  in  1179. 

Albzasdse  IY.,  Comii  Minaldo  de  Segni,  cardinal- 
bishop  of  Ostia»  occupied  the  papal  chair  from  December 
1254  tin  his  death  in  May  1261.  He  seems  to  hare  been 
of  a  weak  character,  and  in  the  struggle  against  the  house 
of  Hdienstaufeny  which  he  inherited  from  his  predecessors, 
be  did  Httle  to  strengthen  the  position  of  the  papacy.  The 
opposition  which  he  offered  to  Manfred,  natural  son  of 
Tndottffik  n.,  proved  unavailing,  although  he  obtained  the 
aid  of  England  by  promising  the  disputed  sovereignty  of 
the  Two  Sicilies  to  ^e  English  Prince  Edward.  Manfred 
waa  crowned  king  at  Palermo  in  1258,  and  in  1260  he 
invaded  the  States  of  the  Church,  and  compelled  the  pope 
to  recognise  him  as  legitimate  sovereign.  'Ae  eoclesiaatiod 
administration  of  Alexander  was  signalised  by  his  efforts 
to  unite  the  Greek  and  Latin  churches,  by  the  establish- 
ment of  the  Ibquisition  in  Fnnce  (1255),  and  by  the 
support  he  gave  to  the  orders  of  Mendicant  friars.  The 
laab  years  of  his  pontificate  were  passed  at  Viterbo,  where 
he  waa  compelled  to  take  refuge  on  account  of  the  violent 
strug^es  at  Bome  between  the  factions  of  the  Guelphs  and 
the  GhibeOines. 

Alxxahdxb  Y.  (Pieh^  PkUargC^,  a  native  of  Candia, 
enjoyed  the  dignity  of  Pope  for  only  ten  mouths,  from  the 
26th  June  li09  to  the  8d  May  UIO.  Bom  of  poor 
parentage,  he  owed  his  admission  to  a  religious  house  to  a 
l^tanciscan  monk,  who  noticed  him  begging.  He  sjtudied 
Jt  Pteis  and  Oxford,  where  he  acquired  such  reputation 
for  scholarship,  that  on  his  return  to  Italy  he  was  rapidly 
promoted  frcmi  dignity  to  dignity.  In  1402  he  was 
appointed^  through  the  influence  of  Galeazzo  Yisconti,  to 
the  ardibJshoprio  of  Milan,  and  in  1406  he  was  made  a 
fftT<ii«ftl  \fj  Linoeent  YTL  The  council  of  Pisa,  after 
deposing  Benedict  TTTTT.  and  Gregoiy  XIL,  elected  him 
pope  on  the  understanding  that  he  would  set  himself  to 
r^onn  the  abuses  of  the  church.  The  weakness  of  his 
character  and  the  shortness  of  his  pontificate,  however, 
prevented  anything  effectual  being  done.  He  died,  as  was 
gBDarally  beneved,  of 'poison  administered  by  Balthasar 
Goasa^inio  became  his  successor  under  the  title  of  John 
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Aliil&si»eYL  {Sodrigo  Bcrgia)^  memorable  as  the 
moat  ofaaracteristio  in»matio|i  of  the  becular  spirit  of  the 
papacy  of  the  16th  century,  waa  bom  at  Xativa  in 
Yalsaeia^  1st  January  1431.  His  biographers  all  but 
unanimonaly  aasert  his  patronymic  to  have  been  Lensuoli 
Hn  ita  original  Yalendan  form,  Llan^l),  and  the  name  of 
Hois^  (or  mora  ^properfy  Boija)  to  have  been  assumed  on 


his  adoption  by  his  maternal  uncle.  Francisco  Esodano^ 
however,  a  compatriot,  positively  affirms  {Croniea,  Ub.  vi 
cajx  83),  that  Iian9ol  was  his  mother^s  name,  and  that  his 
father  was  Giofr^  Boija.  It  is  also  disputed  whether  he 
originally  followed  the  legal  or  the  military  profession ; 
the  former  appears  more  probable.  In  either  case^  hia 
career  was  determined  by  his  uncle's  elevation  to  the 
papacy  aa  Calixtus  lEL,  8th  April  1466,  and  his  own 
immediate  sunmions  to  Borne,  where  he  was  reseived  «a 
petio  as  cardinal  in  the  ensuing  February,  publicly  pro- 
moted in  September,  and  by  an  unparalleled  act  of  nepotism 
elevated  to  the  lucrative  and  dignified  office  of  vice* 
chanceQor  in  the  following  July.  He  also  succeeded  his 
uncle  aa  archbishop  of  Yalenda.  An  elder  brother,  Pedro 
Luis,  was  made  generalissimo  of  the  papal  forces  by  land 
and  sea.  The  animosity  created  by  so  invidious  an  exaltar 
tion  prepared  Bodrigo's  subsequent  feud  with  the  Boman 
patriciate.  For  the  moment  he  was  all-powerful,  and 
the  letters  of  that  dexterous  courtier  ^neas  Sylvius  attest 
the  importance  attached  to  his  good  word.  We  must  here 
notice  the  ridiculous  fiction  concerning  the  parentage  of 
Borgia's  natural  children,  which  owes  its  currency  to  the 
uncritical  credulity  of  Gordon,  his  first  formal  biographer. 
An  anonymoua  MS.  romance,  professing  to  record  the 
secret  history  of  the  Borgia  family,  exists  in  many  Italian 
libraries ;  a  copy  is  in  the  British  Museum.  Gordon  fell 
in  with  this  fiction,  and  whether  from  lack  of  Judgment  or 
love  of  marvel,  adopted  it  into  his  narrative.  According 
to  this  version,  Bodrigo,  when  summoned  to  Bome,  was 
living  with  a  beautiful  Yalendan  courtesan,  Bosa  Yanozza, 
by  whom  he  had  already  had  several  children.  Despatch* 
ing  his  family  to  Yenice  under  the  care  of  a  nu^jor-domo, 
he  entered  upon  a  course  of  austere  hypocrisy,  designed  to 
secure  his  exaltation  .to  the  papacy,  tiius  remaining  apart 
from  his  mistress  and  children  for  a  period  of  nearly  forty 
years  I  This  legend,  originaUy  circulated  as  a  prime  piece 
of  scandal,  has  been  accepted  as  a  vindication  by  Bodrigo's 
apologists.  Yanozza,  they  contend,  was  not  his  concubine 
but  his  wife,  and  her  decease  must  have  preceded  his  ordi- 
nation :  CsBsar  and  Lucretia  were  consequently  legitimate. 
The  Abb4  Ollivier  goes  a  step  further  still,  and  dispoees 
of  two  scandals  at  a  stroke  by  identifying  Yanozza  with 
GiuUa  Famese,  whose  charms,  during  Alexander's  pontifi- 
cate forty  years  afterwards,  notoriously  procured  her 
brother's  elevation  to  the  cardinalate.  It  is  sufficient  to 
reply  that  in  this  case  the  beautiful  Lucretia  must  have 
espoused  the  Duke  of  Ferrara  at  forty,  and  have  bome 
him  children  at  sixty.  The  date  of  Caesar's  birth,  more- 
over is  known  to  an  hour,  being  fixed  by  the  horoscope 
preserved  in  Junctinus  (tom.  L  p.  171)  at  18th  September 
1476.  Nor  is  the  history  of  Yanozza  any  longer  a  secret 
It  is  known  that  her  family  name  was  De'  Cattanei ;  that 
after  bearing  five  children  to  Alexander  she  was  twice 
married,  on  each  occasion  to  a  petty  official  about  the  papal 
court;  that  she  possessed  houses  and  other  property  in 
Bome ;  that  she  survived  Alexander  many  years,  and  made 
use  of  the  name  of  Borgia  {Betmoni,  Bd.  3,  pp.  202,  203). 
The  fortune  of  the  Borgia  brothers  seemed  menaced 
with  edipse  on  the  death  of  their  undo,  8th  August  1468. 
Pedro  Luis,  who  had  incurred  the  bitter  enmity  of  the 
Orsini  family,  escaped  under  the  escort  of  Cardinal  Baibo 
to  Civitit  Yecchia,  where  a  fever  soon  carried  him  o£ 
Bodrigo  remained  for  the  conclave.  Ko  papal  election  ii 
more  dramatically  narrated  in  that  edifying  collection, 
Conckmd^  FarUefleiBomani,  than  the  one  which  resulted 
in  the  choice  of  ^eas  Sylvius  (Pius  IL)  Borgia's  share 
in  it  had  earned  Pius's  gratitude ;  he  was,  nevertheless^ 
compiled  to  submit  to  some  diminution  of  the  authority 
and  emoluments  of  the  vice-chaiioellofship ;  and  a  subse- 
^ent  indiacreUon  in  tl^  ^  public  Hule^^e  of  hia 
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taste  for  female  aocfety  wliile  discharging  a  legation  at 
Siena  procured  him  one  of  the  seyereet  reprimands  erer 
addressed  to  a  cardinal  by  a  popei  Pius's  reproof  is  pre- 
served in  RaynalduB  (Append,  ad  ann.  1460,  num.  31), 
and  alone  refutes  the  fiction  of  Borgia's  religious  hypocrisy. 
Cardinal  Barbo,  however,  who  succeeded  as  Paul  IL,  was 
the  same  spirited  patrician  who  had  befriended  the  Borgias 
in  their  hour  of  need,  and  his  ostentatious  pontificate 
ushered  in  the  era  of  Rodrigo's  unbroken  prosperity. 
"  He  is,"  writes  at  this  time  Qaspar  Veronensis  (Muratori, 
torn,  iu.pt.  2,  p.  1037),  '*a  comely  man  of  cheerful 
countenance  and  honeyed  discourse,  who  gains  the  affeo- 
tions  of  all  the  women  he  admires,  and  attracts  them  as  the 
loadstone  does  iron  ;  it  is  indeed  supposed  that  he  proceeds 
no  further."    A  supposition  rather  pious  than  probablei 

On  the  death  of  tiie  jovial  Paul  (U71),  Borgia  is  men- 
tioned, along  with  Cardinals  Orsino  and  Qonzaga,  as  one 
of  the  three  who  chiefly  contributed  to  place  the  tiara  on 
the  brows  of  the  then  famous  preacher  and  exemplary 
ascetic  Siztus  lY.,  who  immediately  (perjvggire  tinffraU- 
tudine)  bestowed  on  him  the  opulent  abbey  of  Subiaco, 
and  raised  him  to  the  dignity  of  cardinal-bishop.  About 
the  same  time  must  ^ve  commenced  his  intimacy  with 
Vanozza.  In  1473  lie  undertook  a  legation  to  Spain, 
avowedly  with  the  purpose  of  visiting  his  diocese  and  of 
composing  differences  between  the  kings  of  Castile  and 
Portugal,  but  in  reality  to  display  his  magnificence  to  his 
countrymen.  His  demeanour  on  this  occasion  is  repre- 
sented in  the  most  unfavourable  light  by  the  cardinal  of 
Pavia,  who  had  previously  composed  for  him  that  elegant 
oration  to  his  Yalencian  flock  which  the  Abb^  Ollivier 
has  the  simplicity  tu  attribute  to  Borgia  himself.  The 
cardinal,  however,  is  too  much  of  a  time-server  and  a 
rhetorician  for  his  account  to  be  altogether  trustworthy. 
More  certain  is  the  occurrence  of  a  tremendous  tempest  on 
Borgia's  return,  in  which  part  of  his  retinue  perished, 
while  he  himself  narrowly  escaped.  Innocent  Till.,  the 
successor  of  Sixtus,  owed  his  election  to  Borgia's  coalition 
with  the  late  pope's  nephew,  and  the  fortunes  of  the 
former  remained  unimpairod  throughout  his  tranquil  ponti- 
ficate. The  long  malady  which  terminated  it  afforded  scope 
for  the  intrigues  of  aspirants  to  the  succession ;  and  when 
the  cardinals  entered  into  conclave  (August  1492),  already 
the  rumour  ran  that  a  Spaniard  woidd  be  pope.  The 
simoniacal  character  of  the  election  is  indisputablei  We 
need  not  believe  that  the  opulent  and  high-spirited 
Cardinal  Ascanio  Sforza  was  tempted  with  four  mule-loads 
of  silver,  but  his  instant  elevation  to  the  vice^hancellorship 
speaks  for  itself.  Cardinal  Orsino  was  bought  with  Borgia's 
palace  in  Rome;  Cardinal  Colonna  with  the  abbey  of 
Subiaco ;  money  gained  the  minor  members  of  the  Sacred 
College ;  five  carcUnals  alone  are  recorded  as  incotruptible. 
Borgia's  uneasiness  was  betrayed  by  his  hasty  assumption 
of  the  pontifical  vestments,  and  premature  announcement 
of  the  election  to  the  expectant  crowd.  He  assumed  the 
name  of  Alexander  YL  His  allocution  to  the  cardinals 
breathed  spirit  and  dignity :  an  admonitory  discourse  to 
his  son  Cseiar,  which  may  be  read  in  Gordon,  is  an  inven- 
tion of  the  anonymous  romancer.  The  pomp  of  his  coro- 
nation for  surpassed  preceding  examples,  and  the  compli- 
ments of  foreign  ambassadors  on  the  majesty  of  his  mien 
and  the  inaturity  of  his  wisdom  were  echoed  by  a  public 
accustomed  to  simony,  relieved  at  their  deliverance  from 
a  period  of  anarchy,  and  sensible  of  their  need  of  a  firmer 
hand.  This  hope  Alexander  justified  and  surpassed.  Ere 
long  he  had  divided  Rome  into  judicial  districts,  placed  a 
magistrate  at  the  head  of  each,  and  himself  established  a 
weekly  audience^  at  which,  by  the  admission  of  the  mal- 
content Inf essura*  ''  he  administered  justice  after  a  marvol- 
WSBort- 


Alexander^t  pontificate  ought  have  beeu  less  •ventfid 
but  for  a  drenmstance  beyond  his  control.  The  politicil 
system  of  Italy  was  on  the  eve  of  dissolution.  Lodovioo 
tiLe  Moor,  anxious  to  oonfiim  himself  in  his  iU-gottea 
duchy  of  Milan,  was  already  tempting  the  French  raonaich 
across  the  Alps  by  the  bait  of  the  kingdom  of  Naplea 
As  of  old  in  Qreeoe,  so  now  dissensions  and  political  oo^ 
ruption  were  about  to  cast  down  the  dTilisation  of  Italy 
at  the  feet  of  the  stranger.  The  passion  for  fsnily 
aggrandisement  on  this  occasion  impelled  Alexander  to  t 
patriotic  couraei  His  third  son  Qiofr^  had  espoused  the 
illegitimate  daughter  of  the  king  of  Naples,  and  received 
as  dower  the  principality  of  SquiUaca  When,  thesefcn, 
the  French  envoys  demanded  the  investiture  of  Naples, 
they  met  with  a  flat  refusal  This  encouraged  Alexander's 
enemies.  Cardinal  della  Rovere  (Julius  II)  withdrew 
from  the  papal  courts  seised  upon  Ostia,  and  from  thence 
addressed  urgent  appeals  to  the  French  king  to  march 
upon  Rome,  conyene  a  council,  and  purge  Christendom  of 
the  simoniacal  pope.  On  this  side  Alexander  felt  himself 
indeed  vulnerablek  Casting  about  for  allianceB,  lie  de* 
spatched  an  envoy  to  the  Sultan ;  the  ambassador  wss 
arrested  as  he  returned  with  a  favourable  reply ;  and  the 
publication  of  his  instructions  created  a  freah  scandsL 
Others  still,  had  Roman  manners  been  less  lax,  might  have 
arisen  from  the  marriage  of  the  pope's  acknowledged 
daughter  Lucretia  to  the  Lord  of  Pesaro,  under  the 
auspices  of  the  whole  Sacred  CoUege,  and  from  the  elevation 
of  his  second  son  Ceesar  to  the  cardinolate  at  the  a^  of 
eighteen,  unblushing  peijury  being  employed  to  conceal 
his  illegitimate  birtL  Yet,  at  the  same  period,  the  suc- 
cessor of  Peter  appeared  for  the  last  time  in  history  as  the 
undisputed  bestower  of  kingdoms  and  the  ultimate  tribunal 
of  appeal  for  Christian  nations.  Spain  and  Portugal 
resorted  to  him  for  the  adjustment  of  their  claims  to  ths 
New  World ;  and  by  tracing  a  line  upon  a  map  he  dis- 
posed of  three-fourths  of  the  human  race.  Never,  accord- 
ing to  mediaeval  ideas,  had  a  pope  exerted  his  prerogative 
with  equal  grandeur ;  but  the  modiieval  conception  of  the 
papacy  was  passing  away,  and  no  one's  faith  in  it  was 
feebler  than  the  pope'sw 

Charles  YIH  passed  the  Alps  in  the  autumn  of  1494; 
city  after  city  fell  before  him,  and  by  the  end  of  the  year 
Rome  was  added  to  the  number.  Alexander  had  retired 
into  the  costle  of  St  Angela  His  deposition  wss  uni' 
versally  expected,  most  of  all  by  himself.  But  Charles's 
minister,  Bri9onnet,  had  been  gained  by  the  promise  of  a 
cardinal's  hat  On  16th  January  the  lecondliatioii  of 
king  and  pontiff  was  ofl&cially  celebrated:  they  rode 
together  through  the  dty;  but  distrust  still  prevafled 
between  them.  With  really  surprising  firmness  Alexander 
continued  to  refuse  the  investiture  of  Naples,  with  which 
Charles  may  haye  thought  himself  able  to  dispense. 
Nothing,  indeed,  could  haye  been  more  rapid  thui  his 
conquest,  except  his  loss  of  that  kingdom.  By  March  the 
triumph  of  the  French  seemed  oomplete :  on  6th  July 
their  retreating  army  cut  its  way  thrpugh  the  Italian  hosts 
at  Taro  in  Upper  Italy;  on  7th  July  the  King  of  Naples 
re-entered  his  capital  Nothing  remained  of  the  French 
incursion  except  a  fatal  contagion,  and  the  more  fatal 
reyehition  of  the  weakness  of  Itdy. 

The  retreat  of  the  French  left  Alexander  at  liberty  to 
pursue  what  must  have  been  the  main  object  of  any  pope 
of  intelligence  and  spirit  in  his  place — ^the  extirpation  of 
the  petty  feudal  vassahi  of  the  diurch,  and  the  estahlidi- 
ment  of  the  temporal  independence  of  the  papacy.  This 
was  in  truth  but  a  phase  of  the  great  struggle  of  the 
crown  and  the  people  against  the  aristocracy,  univenally 
a  characteristic  of  that  age;  but  the  pope's  principal  motivs 
was   uu(}ue8tionabIjr  the   insatiable   appetite  of  luufly 
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aggn&ditfementb "  The  mcurable  nae,  howoTer,  of  hia 
policy  was  impoeed  upon  him  by  the  lack  of  men  and 
money  to  cany  it  into  effect.  To  obtain  the  former,  he 
was  compelled  to  incline  alternately  to  France  and  Spain, 
degrading  the  majesty  of  the  Holy  See,  and  forfeiting  his 
liberty  of  action  as  a  member  of  the  Italian  body  polltia 
The  finances  had  to  be  recmited  by  the  sale  of  offices  and 
spiritual  privilegai  of  every  kind.  Such  practices  had  long 
been  prevalent  at  Rome,  but  never  had  they  attained  the 
enormity,  the  effrontery,  or  the  method  imparted  to  them 
by  Alexander. 

His  enterprise  was  at  first  unfortunate.  After  some 
petty  successes  tiie  papal  forces  were  routed  by- the  Orsini, 
January  1497.  Spanish  aid  was  invoked;  the  Great 
Captain  checked  the  Orsini  and  recovered  Ostia.  Alex- 
ander's spirits  rose ;  on  7th  June  he  alienated  Benevento 
in  favour  of  his  eldest  son,  the  Duke  of  €(andia.  That 
day  week  the  duke  disappeared ;  his  body,  pierced  with 
wounds,  wfts  soon  found  in  the  Tiber.  The  public  voice 
attributed  the  murder  to  the  pope's  second  son,  the 
Oirdinal  Caesar  Borgia,  but  on  no  other  grounds  than  his 
debility  of  any  atrocity,  and  the  gain  that  accrued  to 
him  by  thi&  Some  historians  know  what  he  said  to  the 
pope  in.confessmg  his  fratricide,  and  can  report  the  pope's 
rejoinder;  so  is  history  written.  Alexander  secluded 
himself  in  a  passion  of  grief.  He  talked  of  abdication, 
and  actually  appointed  a  commission  to  inquire  into  the 
abuses  of  Uie  Church.  While  it  ineffectually  deliberated 
on  reforms,  tiie  stake  was  preparing  for  a  real  reformer. 
The  history  of  Savonarola  must  be  reUted  elsewhere ;  it 
can  only  be  said  here  that  Alexander  appears  to  have  been 
most  unwilling  to  pKHseed  against  him,  and  only  to  have 
consented  to  £»  so  when  the  Dominican's  hostile  attitude 
rendered  farther  f orbearapoe  impossible. 

Caesar  Borgia,  meanwhile,  was  bent  on  improving  the 
opportumty  which  he  had  f<Mind  or  made.    Three  months 
after  Savonarola's  death  he  propounded  to  the  assembled 
cardinals  his  desbe  to  rsnonnce  eocilesiastical  orders  for  his 
BouTs  health,  and  was  soon  at  liberty  to  eontract  a  royal 
aUianoe.    After  encountering  a  refusal  from  the  daughter 
of  the  King  of  Naplss  he  repaired  to  Franoe,  and  there 
(May  1499)  espoused  a  princess  of  the  honse  of  Navarre, 
leceivuig  the  title  of  Duke  of  Yalentinois  from  the  French 
king.     Lacretia  also  benefited  by  her  family's  enlarged 
views;  her  alliance  with  the  lord  of  Fesaro  was  dissolved 
on  a  pretext  of  nullity,  and  she  married  the  Duke  of 
Bisceglia,  a  natural  son  of  the  King  of  Naples.'    nds  had 
occuired  a  year  previmisly,  when  Alexander  still  attached 
weight  to  the  Neapolitan. alliance ;  but  the  political  horison 
was  now  changed.    In  October  1499  a  French  anny  crossed 
the  Alps  and  conquered  Lombardy,  almost  without  resist- 
ance.    The  watchword  was  thus  given  for  the  papal 
campaign  in    the    Bomagna.     Caterina    Sfona,  regent 
of  Lnola  and  Forli,  received  a  summons  to  dischaige 
certain  arrean  long  owing  to  her  snaerain.    Cnsar  Boigia 
followed  with  an  army  on  the  heels  of  the  messenger,  and 
althou^  the  intrepid  princess  defended  herself  stoutly  by 
sword  and  poison,  she  was  compelled  to  succumb  to  the 
"Qonfabnier  of  the  Church."  .  The  Borgias*  enterprise 
coincided  fortunately  with  the  commencement  (according 
to  the  then  method  of  reckoning)  pf  the  new  century 
and  the  mighty  concourse  of  pilgrims  to  Borne  for  the 
jubilee,  each  representing  some  substantial  contribution  to 
the  papal  exche^iner.    l^ance  and  Spain,  meanwhile,  had 
concerted  tfaeir  secret  arrangement  for  the  dispossession  of 
the  King  of  Naples,  and  Qkbu  Borgia  prepared  to  remove 
the  only  obstacle  to  his  own  participation  in  it.    In  July 
1600  the  Duke  of  Bisceglia,  Lueretia's  Neapolitan  husband, 
was  attacked  by  assassins  in  broad  day,  and  left  desper- 
stttly  wounded.    The  pope  placed  guards  ov«r  the  prince ; 


Lucretia  and  her  sister-m^law  prepared  his  food  to  avoid 
poison;  but  none  the  less  ''quum  ex  vulneribus  sibi 
datis  mori  noluisset" — ^Alphonso  of  Bisceglia  was  strangled 
by  men  in  masks.  "All  Bome,"  writes  the  Venetian 
ambassador,  "trembles  before  the  duke."  The  worst 
times  of  the  empire  seemed  returned,  even  to  the  amuse- 
ments of  the  amphitheatre,  where  Caesar,  whose  tastes 
were  those  of  a  Spaniard,  despatched  six  buUs  successively, 
severing  the  head  of  one  from  the  shoulders  at  a  stroke. 
The  pope  looked  on  helplessly  at  the  Frankenstein  of  his 
own  creation;  ''he  loves  and  hugely  fears  his  son," 
reports  the  Venetian,  who  adds  that  Caesar  had  pursued 
his  father's  favourite  secretaiy  to  his  arms,  and  there 
butchered  him,  the  pope's  robe  being  saturated  with  the 
gushing  blood.  Alexander's  easy  temper  stood  him  in 
good  stead.  ''  The  pope,"  according  to  the  same  authority, 
"grows  younger  eveiy  day,  and  is  extremely  cheerful; 
his  cares  and  troubles  endure  only  for  a  night ;  he  thinks 
continually  of  aggrandising  his  children — ne  d*altro  ha 
euro,"  Li  his  conversations  with  foreign  envoys  he 
excused  his  son's  violence  as  the  error  of  youth.  "  The 
duke,"  he  said,  **  is  really  a  good  fellow ;  it  is  only  a  pity 
that  he  cannot  endure  to  be  offended."  Lucretia  is 
extolled  by  all  as  "lovely,  discreet,  and  bountiful " 
Bumour,  indeed,  imputed  to  her  an  incestuous  connection 
with  her  brother ;  but  this  aspersion,  like  all  othen  upon 
her,  is  to  this  day  utterly  destitute  of  proof. 

"These  devils  cannot  be  cast  out  by  holy  water," 
Cardinal  Juan  Borgia  had  formerly  reported  of  the  turbu- 
lent occupants  of  the  Bomagna.  The  experiment  of  castmg 
out  Satan  by  Beelzebub  remained  to  be  tried.  Xn  April 
1501  Qassar  entered  upon  his  second  campaign,  and  by 
perfidy  or  force  quickly  added  Fesaro,  Bimini,  and  Faenza 
to  his  former  possessions.  Attentive  to  the  maxims  of 
sagacious  tyranny,  he  governed  with  substantial  justice. 
If  his  coffers  had  to  be  filled  by  oppression,  the  odium 
would  be  cast  on  some  subordinate  agent,  wh(Sse  body, 
his  mission  fulfilled,  would  be  found  dionembered  in 
the  market-place.  France  and  Spain,  meanwhile,  pro- 
ceeded to  the  spoliation  of  the  defenceless  king  of  Naples, 
and  Caesar  (July  1601)  shared  in  the  conquest  and  the 
booty.  In  September  Alexander  himself  undertook  a 
campaign  against  the  Colonnas,  and  humbled  those  haughty 
patricians  by  the  capture  of  all  their  castiea;  Lucretia,  to 
the  general  scandal,  represented  him  in  his  absence.  Worse 
scandals  were  in  store,  could  we  implidtiy  credit  the  con- 
temporaiy  diarist^s  account  of  the  sceQes  enacted  in  the 
apostolic  palace  after  Alexander's  retum^but  the  passage 
is  probably  interpolated.  At  this  period  the  papal  court 
was  engrossed  with  preparations  for  Lueretia's  marriage  to 
Alphonso,  son  of  the  Duke  of  Ferrara,  which  was  celebrated 
by  proxy  in  December.  The  pope's  daughter,  cardinals 
and  prelates  in  her  train,  undertook  a  stately  progress 
through  Italy  to  Fenara,  where  ahe  was  received  with 
extiaovdinary  splendour.  Fiombino  was  reduced  at  this 
time,  and  in  July  Caesar  treacherously  rendered  himself 
master  of  Urbino.  Immediately  afterwards  his  power 
received  a  severe  shock  from  the  defection  of  his  principal 
eondatUeri,  Caesar  temporised  until,  to  the  admiration  of 
Hachiavelli,  then  Florentine  envoy  at  his  camp,  his  adver- 
saries were  decoyed  into  his  hands,  seized,  and  executed 
131st  December  1602).  The  news  gave  the  signal  at  Bome 
or  the  arrest  of  the  Orsini  and  the  occupation  of  their 
casties;  thus  was  the  humiliation  of  the  Boman  aristocracy 
completed.  Cardinal  Orsino  was  committed  to  Seint 
Angelo,  where  the  services  of  the  papal  master  of  the 
ceremonies  were  soon  required  for  his  intennent  "  But 
I,"  remarks  Buroardus  with  quaint  naivety  "turned  the 
business  over  to  my  assistant,  for  I  did  not  want  to  know 
more  than  was  good  lor  me."    It  must  be  owned  that  in 
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tbat  agb  it  womd  liave  bean  impMslble  to  bring  a  cardinal 
publicly  to  the  block.  This  apolo^  does  not  apply  to  the 
diargee  of  lecret  poisoning  which  have  nudnlgr  giyen  the 
Boigias  their  nniater  celebrity,  and  which  became  f earfolly 
rife  in  Alexander's  latter  yeara  They  are  nnproved  ae  yet, 
but  are  certainly  countenanced  by  the  opulence  of  the 
suppoeed  Yictims,  and  the  avidity  with  which  the  pope 
pounced  upon  their  effects,  espeoally  in  the  ease  of  his 
rapacious  dataxy,  Cardinal  Ferrari. 

By  May  1503  Spain  had  dispossessed  France  of  her 
share  of  ill-gotten  Naples.  A  general  war  seemed  imminent ; 
Alexander  and  Caasar  leaned  to  the  side  of  Spain.  The 
Sacred  College  was  already  full  of  Spanish  cardinals,  docile 
instruments  of  their  countryman,  and  Alexander  might  well 
deem  that  he  had  fettered  the  Church  to  the  fortune  of  his 
house.  Men  looked  for  the  proclamation  of  Caesar  as  king 
of  Bomagna^  and  the  division  of  the  temporal  and  the 
spiritual  power.  The  ancient  mutual  relations  of  pcpe 
and  emperor  would  have  been  revived,  but  on  the  nair  m 
area  of  Central  Italy.  But  this  was  not  to  be.  On  the 
morning  of  12th  August "  Pope  Alexander  felt  ill;"  so  did 
Caesar  Borgia.  Every  one  knows  the  stoiy  of  the  snpper 
given  to  ^e  ten  cardinals  in  the  villa^  and  the  fatal 
exchange  of  the  poisoned  flask.  This  picturesque  tale  is 
almost  certainly  a  fiction.  An  attempt  to  destroy  ten 
cardinals  at  once  is  inconceivable ;  it  would  be  easier  to 
believe  Cardinal  Castellesi's  assertion  that  he  was  to  have 
been  the  victim,  as  his  sickness  at  the  time  is  confirmed 
from  an  independent  source.  But  his  character  does  not 
stand  high,  and  the  symptoms  of  his  disorder,  as  described 
by  himself,  differ  totally  from  Alexander's,  which  were  thoee 
of  an  ordinaiy  Boman  fever.  The  progress  of  the  p(^'s 
malady  may  be  minutely  traced  in  the  diary  of  Burcaidus 
and  the  despatches  of  the  Ferrarese  envoy.  He  expired 
on  the  evening  of  18th  August,  duly  provided  with  all  the 
needful  sacraments  of  the  Church.  From  his  own  point 
of  view  his  life  probably  appeared  fortunate  and  glorious; 
but  the  vicissitude  of  human  affairs  is  ever  dramatically 
illustrated  by  the  death  of  a  pope.  Ere  the  oorpee  was 
cold  the  pontifical  apartments  wero  pillaged  by  the 
satellites  of  Cassar  Bozgia;  at  the  funeral  a  brawl  between 
priests  and  soldiers  left  it  exposed  in  the  body  of  the 
church ;  when  placed  before  the  altar,  its  shocking  decom- 
position confirmed  the  surmise  of  poison ;  finally,  stripped 
of  its  cerements  and  wrapped  in  an  old  caipet,  it  was  forced, 
with  blows  and  jeers,  into  a  narrow  coflBn,  and  flung  into 
an  obscure  vault  The  remains  were  subsequently  trans- 
ferred to  the  Spanish  church  of  St  Mary  of  Montserrat, 
where  they  repoee  at  this  day. 

Alexander  has  become  a  myth,  and  his  "acts"  are  in 
some  respects  almost  as  legendary  as  those  of  the  primitive 
saints  and  martyra  The  peculiar  odium  attached  to  Ids 
memoiy  rests  partly  on  the  charge  of  incest^  of  whidi  he 
must  be  acquitted;  partly  on  that  of  secret  poisoning, 
which  is  at  least  not  established;  partly  on  the  confusion 
between  his  actions  and  Caesar  Borgia'a  Nearly  eveiy- 
thing  actually  criminal  in  his  pontificate  is  subsequent  to 
the  preponderance  of  the  latter.  Ftofligate  alike  in  public 
and  private  life,  he  was  no  malignant  tyrant, — afbble, 
/amiliar,  easy,  he  justly  took  credit  for  his  moderation 
towards  notorious  malcontents,  and  his  indifference  to 
personal  iiy'uries.  These  virtues,  however,  as  well  as  his 
family  affection,'  were  merely  constitutional  with  him, — as 
the  many  beneficial  acts  of  his  administration  were  rather 
prompted  by  a  sense  of  policy  than  a  sense  of  duty.  His 
abUity  as  a  ruler  is  evinced  by  the  tranquillity  ha  main- 
tained in  Bome,  his  effectual  provision  against  dearth,  the 
regular  discharge  of  financial  obligations^  the  energetio 
proeeention  of  useful  public  worksL  As  a  statesman  he 
nnlcs  high  in  the  second  dasa.    Ha  was  too  destitota  of 


morality  to  have  the  least  insight  into  the  tendsMss  of 
his  times;^  but  from  the  point  of  view  of  political  expe- 
diency, his  policy  was  eminently  sagacious  and  admit 
He  cannot  -be  accused  of  propazing  the  misfartmies  of 
Italy,  but  he  did  not  disdain  to  profit  by  them.  Hk 
licentiousness  and  contempt  of  ecclesiastical  decorum  are 
partly  palliated  by  the  drcumstanoes  of  his  initiation  into 
the  Church.  He  was  untrained  to  the  ecdesiastical  pro- 
fession, never  felt  himself  a  priest,  and  was  wholly  regsrd- 
less  of  the  Church's  interest  as  such.  In  this  respect  he 
is  almost  unique  among  the  successon  of  St  Peter.  Were 
controversies  regulated  by  reason  mther  than  by  con- 
venienoe,  the  parties  to  this  would  change  sides^ — ^Alex- 
anders accusers  would  become  his  advocates,  and  hii 
advocates  his  accusers.  The  Church  in  her  secret  hsait 
must  rate  him  the  lowest  of  her  chiefs;  the  worid  most 
feel  that  he  deserves  much  better  of  it  than  many  much 
better  popes. 

The  principal  oontempocaiy  author!^  for  th*  reign  of  Alennds 
is  the  diaiy  of  the  papd  muter  of  the  oeramoiiiea,  Jooumb  Ba^ 
cardoe,  a  record  replete  with  trivialitiee  and  not  exempt  from  inter- 
poUtiona,  but  containing  indispntahle  evidence  of  perfect  oendoor. 
An  ezoeUent  edition,  commenced  in  1856  hj  the  AbU  GcDnaitlli, 
waa  dieoontinned  after  the  publication  of  a  few  parts.  The  im- 
oritioal  hiatoriee  of  Gordon  and  Tomaci  are  indebted  to  Borcaidni 
for  any  value  they  poeeeBa  The  peltiy  nodnctione  of  modera 
Bomaa  Oatholio  apologieta  (Jorry,  Fave,  Ceni,  fte.)  wn  beneath 
contempt  The  Abb6  OUivier  {Alexamdn  VL  d  lu  Borgia,  ton. 
L,  Paiia,  1870)  ezdtea  reepect  by  hie  good  futh  and  amneement  fa^ 
hie  strange  alliance  of  pervene  inflennitv  with  infantine  nnsospi- 
donineaa  Of  late  years  the  arehiTes  ex  the  Italian  ooute  have 
become  acceeeiUe^  and  the  traneaotiona  of  Alexandei's  reign  have 
been  aagaeiondy  investigated  from  this  eonroe  by  two  Gcnnan 
echoUre,  Ton  Beomont  XDU  SUuU  Som,  Bd.  S,  Abth.  1,  Beriin, 
1868)  and  Oregorovine  {Bom  in  MiUOaUer,  Bd.  7,  6tat^sart»  1870). 
The  latter  is  the  more  eopiona,  but  hie  meral  estimate  of  Alex- 
ander is  much  too  low.  By  &r  the  ablest  San^liah  oontribatioa 
to  the  history  of  Alexander  is  a  notice  of  Oregocovine  in  the 
North  Britith  BovUw,  voL  liL,  entitled  TluBorgia»andamrUkd 
Eittorian,  (i.  a) 

Alexahbbb  Vn.  (Fahio  Chigi),  was  bom  at  Siena  on 
the  13th  Februaiy  1699,  and  occupied  the  papal  chair 
from  the  7th  April  1656  to  the  22d  Hay  1667.  Before 
his  elevation  he  had  filled  successively  the  offices  d 
inquisitor  at  Malta,  vice-legate  at  Fenara,  and  nundo  to 
Germany  at  the  conference  of  Munster.  The  condavs 
elected  him  in  the  belief  that  he  was  strongly  opposed  to 
the  nepotism  and  other  abuses  that  had  characterised  the 
reign  of  his  immediate  predecessor,  Innocent  X.,  and  at 
the  beginning  of  his  pontificate  he  went  so  far  in  this 
direction  as  to  forbid  his  relativea  even  to  visit  Boma 
In  a  year,  however,  all  was  changed,  and  nepotism  pre- 
vailed to  as  great  an  extent  as  under  any  former  ponti£ 
Alexander  was  a  patron  of  learning,  and  himself  wrote  a 
volume  of  Latin  poems  which  appeared  at  Puis  in  1656 
under  the  title  PhUomathi  Lahorti  JuuenUet.  He  alio 
encouraged  architecture,  and  in  particular  constructed  the 
beautiful  colonnade  in  the  piasaa  of  St  Peter'&  The  most 
noteworthy  events  of  his  pontificate  were  the  i^ption  of 
the  ex-queen  Christina  of  Sweden  into  the  Catholic  Church, 
the  promulgation  of  a  bull  against  the  Jansenisti^  and  a 
protracted  dispute  with  Louis  XIY.  of  France,  dniing 
which  the  papal  see  lost  possession  of  Avignon  (1662)^ 
Alexander  canonised  Frauds  of  Sales  in  1666. 

Alexahbbb  Vm.  (Pteero  OUoboiU),  bom  at  Yenioe 
in  1610,  was  raised  to  the  pontificate  in  October  1689 
in  succession  to  Innocent  XL  He  assisted  his  nathra  stats 
in  its  wara  with  the  TurksL  Although  an  enemy  of  the 
Jansenists,  he  condemned  certain  doctrinal  errans  of  ^ 
Jesuits  as  advanced  by  Professor  Bougot  of  Dqob  Ha 
carried  nepotism  to  such  an  extent  that  the  salariea  asd 
gifts  bestowed  on  his  relatives  during  his  reigD»  ihort 
though  it  was,  exhausted  the  papal  treasury,    fie  addad 
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by  purcliue  tlie  booka  and  maniucripto  of  Queen  Christina 
to  the  Vatican  libraxy.     He  died  in  JTeh.  1691. 

ALEXANDER  L,  King  of  Scotland,  son  of  Malcolm 
Canmore,  succeeded  his  brother  Edgar  in  1107,  and  died 
in  112i.  He  was  better  edncated  ^an  any  of  his  prede- 
cesaors,  owing  to  the  care  of  his  mother,  the  amiable  Mar- 
garet of  England.  All  the  qualities  of  his  nature,  both 
good  and  b^,  were  strongly  marked;  from  the  terror  he 
inspired,  he  was  styled  by  his  subjects  the  Fierce,  His  reign 
ii  distinguished  by  the  detennined  opposition  he  offered 
to  any  interference  on  the  part  of  English  bishops  in  the 
affairs  of  the  Scottish  Church.  H^  contrived  by  energy 
and  Yalour  to  subdue  the  turbulence  of  his  kingdom; 
gjiecially  noticeable  are  the  promptness  and  vigour  he  dis- 
played in  suppressing  the  insnrrection  of  Angus,  grandson 
of  Lulach,  a  son  of  Macbeth's  queen.  He  died  at  Stir- 
ling, and,  being  childless^  was  succeeded  by  his  brother 
David  L  ^ 

Alelutdxb  n.,  King  of  Scotland,  was  bom  at  Had- 
dington in  1198  (died  1249),  and  succeeded  his  father, 
William  the  Lion,  in  1214.  Though  still  young,  he  exhi- 
bited the  same  prudence  and  finmiess  which  marked  his 
whole  conduct  in  lifei  He  was  excommunicated  in  1216 
for  associating  with  the  English  barons  in  their  opposition 
to  King  John;  but  his  prudence  enabled  him  to  recover 
the  good  opinion  of  the  pope,  and  placed  him  on  the 
best  footing  with  the  English  king;  Henry  III,  John's 
sncceasor.  His  fidelity  to  Henry  was  i^own  by  the 
asaistance  he  rendered  him  in  protecting,  during  Henry's 
abeence  in  France,  the  northern  borders  of  England,  and 
the  friendliness  of  the  kings  was  strengthened  by  the 
marriage  of  Alexander  to  Henry's  sister  Joan  (1221). 
Joan  (Ued  in  1238,  and  in  May  1239  Alexander  married 
Mary  de  Coney.  In  124'i  Henry  marched  against  Scot- 
land to  force  from  Alexander  the  homage  due  to  him  for 
the  lands  he  held  in  the  north  of  England,  but  in  August 
a  peace  was  concluded  at  Newcastle.  Like  Alexander  L, 
he  was  sealous  in  defence  of  the  privileges  of  the  Scottish 
Church;  and  in  1222  he  put  to  death  400  persons  who 
had  been  implicated  in  the  murder  of  the  bishop  of 
Caithnesa.  While  engaged  in  queUing  an  insurrection  in 
Aigyleshire,  he  died  of  fever  in  the  island  of  Kerrera  in 
1249. 

Alxxandek  HL,  King  of  Scotland,  son  of  Alexander 
IL  by  his  second  wife,  Maiy  de  Couoy,  was  bom  at  Box- 
burgh  on  the  4th  September  1241  (died  1286),  and  suo- 
coded  to  the  throne  on  the  death  of  his  father  in  1249. 
The  fact  that  in  this  case  the  succession  of  a  minor  was 
unopposed  is  noteworthy,  as  showing  that  the  hereditary 
principle  had  now  established  itself.  By  a  provision  of 
the  treaty  of  Newcastle  Alexander  had  been  betrothed  in 
infancy  to  the  daughter  of  the  king  of  England,  and  it 
suited  Henry's  policy  to  insist  on  an  early  fulfilment  of 
the  contract  Notwithstanding  the  extreme  youth  of  the 
parties,  the  marriage  was  celebrated  at  York  on  the  25th 
December  1251.  On  this  occasion  Alexander  is  said  by 
^latthew  Paris  to  have  done  homage  for  his  estates  iu 
England,  and  to  have  refused  homage  for  his  kingdom  of 
Scotland,  on  the  ground  that  he  had  not  consulted  on  the 
matter  with  his  proper  advisen.  The  story,  however, 
seems  inconsistent  with  Henry's  policy  at  the  time,  and  is 
therefore  questionable^  With  a  king  so  young,  in  times 
so  unsettled,  the  hopes  and  efforts  of  contending  factions 
were  naturally  stimuldted.  At  the  commencement  of  his 
reign  Alexander  was  under  the  power  of  the  Comyns,  the 
most  influential  family  among  the  Scottish  nobiUty.  A 
rival  party,  under  the  leadership  of  Durward  the  justiciar, 
was  supported  by  England,  and  in  1254  suoceeled  in  seizing 
Bdinbuigh  castle,  and  freemg  the  king  and  queen  from  the 


domination  of  the  Comyna  Meanwhile  Henry  had  him* 
self  marched  to  Scotland  with  an  army,  and  in  September 
he  met  Alexander  at  Boxburgh.  There  a  regency  was 
arranged,  from  which  the  Comyns  were  entirely  excluded. 
In  1257,  however,  the  latter  regained  their  ascendancy, 
and  obtained  possession  of  the  person  of  the  king,  whom 
they  kept  prisoner  at  Kinross  and  Stirling.  In  the  fol- 
lowing year  a  new  regency  was  formed,  in  which  both  the 
opposing  parties  were  represented,  and  the  king  was 
liberated.  In  1260  he  and  his  queen  paid  a  visit  to  the 
court  of  England.  While  at  Windsor  the  queen  gave 
birth  to  a  daughter,  Maigaret,  afterwards  married  to  Eric 
of  Norway.  An  account  of  the  invasion  of  Scotland  in 
1263  by  Haco,  king  of  Norway,  and  of  the  disastrous 
defeat  at  Largs,  bSongs  rather  to  the  histoiy  of  the 
country  than  to  iJie  personal  biography  of  the  king  Three 
years  after  the  invasion,  Magnus,  king  of  Norway,  ceded 
to  Alexander  the  Isle  of  Man  and  the  Western  Isles, 
receiving  in  return  a  ransom  of  a  thousand  marks  and  an 
annual  rent  of  a  hundred  marks.  The  Orkney  and  Shet- 
land islands  still  remained  under  the  dominion  of  Norway. 
Alexander  was  involved  in  a  protracted  and  on  the  whole 
successful  straggle  with  the  papal  power  for  the  independ- 
ence of  the  Scottish  Church.  The  chief  matter  in  dispute 
was  the  proper  valuation  of  church  lands  for  the  purpose 
of  taication.  In  connection  with  this,  Boiamund  or  Bagi- 
xnond  came  from  Bome  in  1275  with  a  commission  to  draw 
up  the  valution  known  as  Bagimond's  roll,  which  remained 
the  basis  for  the  taxation  of  dhurch  lands  down  to  the  time 
of  the  Beformation.  The  internal  condition  of  the  oountiy 
seems  to  have  improved  greatly  during  the  latter  years  ot 
Alexander's  reign.  A  wise  and  vigorous  administration 
ensured  peace  and  consequent  prosperity.  The  prospect  of 
Scotland  was  perhaps  never  brighter  in  all  her  early  hi^ 
tory  than  towards  the  close  of  his  reign,  but  it  was  sud- 
denly overcast  A  series  of  calamities,  following  each  other 
in  quick  succession,  left  the  nation  at  the  mercy  of  its  foea 
within  and  without  In  1276  Alexander's  wife  died,  and 
a  few  years  later  he  lost  both  his  children.  The  succession 
in  the  direct  line  was  thus  left,  to  the  precarious  chance  of 
the  single  life  of  the  infant  princess  known  in  history  as 
the  <'Maid  of  Norway.*'  In  1285  Alexander  married 
Joletta,  daughter  of  the  Count  of  Dreux.  Any  hope  of 
strengthexdng  the  succession  by  this  union  was,  however, 
destroyed  by  the  calamitous  event  of  the  following  year. 
On  the  12th  March  1286  the  king  was  killed  by  a  fall 
from  his  horse  while  riding  on  the  coast  of  Fife  opposite 
Edinburgh.  A  spot  near  Kinghora,  known  as  the  King's 
Wud  End,  is  pointed  out  as  the  scene  of  the  tragical 
event  The  death  of  Alexander  was  a  turning-point  in 
Scottish  history.  The  national  independence,  which  he 
maintained  so  steadfastly  against  the  insidious  daims  of 
England,  while  avoiding  an  open  rapture,  was  once  more 
placed  in  jeopardy.  The  popular  estimate  of  the  calamity 
is  well  expressed  in  the  following  lines,  believed  to  be  the 
earliest  specimen  of  Scotch  poetry  extant  >— 

**  Qahen  Alraander  oar  kyog  was  dtds^ 
That  Scotlaiid  led  in  lave  sad  le, 
awaye  was  sons  of  ale  and  brede, 
Of  wyne  and  w&z,  of  gamyn  and  gl4. 
Onr  gold  was  changyd  into  ledeu 
Ciyat,  bom  into  virgvnyte, 
Baeconr  Scotland  and  remedc^ 
That  stad  is  in  perplezyte." 

ALEXANDEB,  Paulovioh,  Emperor  of  Bussia— bora 
on  28th  December  1777,  died  1825 — was  the  son  of  Paul, 
afterwards  emperor,  by  Maria,  daughter  of  Prince  Eugene 
of  WUrtemberg.  His  early  education  was  conducted  under 
his  excellent  mother,  and  afterwards  was  carefuUy  directed 
by  his  grandmother,  the  Empress  Catherine  IL,  wha  Q9ih 
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fided  its  genenl  saperintendence  to  Frederick  Gaeaar  da 
La  Harpe.  On  the  aaaaBnnation  of 'his  father  Paul  in 
1801,  Alexander  saoceeded  to  the  Buasian  throne.  He 
had  been  married  in  1793  to  the  Frinoeae  Loniaa  Maria  of 
Baden,  but  the  nnioiA  proved  an  nnhappy  one,  and  had  no 
iaane. 

The  policy  of  the  yoong  emperor  was  indicated  by  his 
oondnding  a  peace  "with  Britain,  agaisist  which  his  fiither 
had  declared  war.  In  1^06  he  joined  Anstria  and  Sweden 
in  a  ooelition  with  Great  Britain  against  the  pretensbns 
of  Franca  The  war  that  followed  was  disasteons  to  the 
allies.  The  armies  of  Anstria  were  totally  defeated  in  a 
raccession  of  battles  between  the  6th  and  13th  October  of 
that  year;  and  the  oombined  Anstrian  and  Russian  armiesy 
under  the  two  emperors,  were  defeated  by  Napoleon  in  the 
great  battle  of  Ansterlits  on  the '2d  December.  Anstria 
concluded  a  separate  treaty  of  peace,  and  Alexander  led 
the  remains  of  his  army  into  his  own  dominions.  Prussia, 
which  had  injudiciously  stood  neutral  while  France  was 
humbling  Anstria  and  Russia,  rashly  engaged  in  hostilities 
with  Napoleon  in  1806,  while  her  alMes,  the  Russians, 
were  stall  beyond  the  Vistula;  but  the  defeats  at 
Aue^tadt  and  Jena  laid  Flrussia  prostrate ;  and  in  the 
succeeding  year  the  battles  of  Eylau  and  Friedland,  in 
which  the  Russians  were  fairly  beaten,  led  to  the  dis- 
memberment of  Prussia,  and  the  treaty  of  TUsit  with 
Russia.  A  few  days  after  the  last  battle,  Alexander  and 
Napoleon  met  on  a  raft  anchored' in  the  river  Niemen,  and 
agreed  to  the  treaty,  which  was  signed  at  Tilsit  on  July  7. 
By  a  secret  article  of  this  treaty  Alexander  was  not  only 
to  withdraw  from  his  connection  with  Britain,  but  to 
become  her  enemy;  and  he  dedared  war  against  her  on 
the  26th  October. 

For  nearly  fiye  years  Alexander  appeared  attached  to 
the  alliance  of  France;  but  the  privations  of  his  subjects 
by  the  interruption  of  the  commerce  with  England,  and 
the  intolerable  load  of  Napoleon's  **  Continental  System," 
at  length  induced  him  to  return  to  his  old  alliance,  and  to 
declare  war  against  France  on  Karch  19,  1812.  On  the 
24th  April  he  left  St  Petersburg  to  join  his  umies  on  the 
west  frontier  of  Lithuania.  Napoleon  assembled  the  most 
numerous  and  magnificent  army  that  had  ever  been  brought 
together  in  modem  times,  augmented  by  the  unwilling 
levies  of  Prussia  and  Austria,  and  entered  Russia  on  the 
25th  June  1812.  The  first  encounter  was*  at  Borodino, 
where  there  was  a  well-contested  action,  in  which  each 
army  suffered  the  loss  of  25,000  men.  The  burning  of 
Moscow,  and  the  subsequent  retreat  of  Napoleon,  during 
which  his  army  was  all  but  annihilated,  are  among  the 
best  known  events  of  modem  history. 

In  1813  the  advancing  Russians  were  successively  joined 
by  the  forces  of  Prussia,  Austria,  and  Sweden.  Alexander 
continued  with  t^e  allied  armies,  and  in  particular  was 
present  at  the  battles  of  Dresden  and  Leipeic.  Napoleon 
had  made  wonderful  exertions  to  repair  his  losses  in 
the  early  part  of  1814;  but  the  victories  of  Wellington 
in  Spain,  and  his  advance  into  the  heart  of  Fnmce, 
favoured  the  progress  of  the  allies;  and  on  March  30, 
1814, 150,000  men  of  the  allied  armies  took  possession  of 
Paris,  which  was  entered  next  day  by  Alexander  and  the 
king  of  Ptussia. 

After  the  deposition  ol  Napoleon  the  allied  sovereigns 
visited  England.  By  the  treaty  of  Vienna,  Alexander  was 
acknowledged  king  of  Poland;  but  before  the  congress 
of  Vienna  broke  up.  Napoleon  had  escaped  frqm  Elba, 
and  was  enthusiastically  received  at  Paris.  The  two 
eastern  emperors  and  the  king  of  Prussia  remained  to- 
gether until  the  battle  of  Waterloo  gave  peace  to  Europe. 
On  the  advance  of  the  British  and  Prussians  to  Pteis,  the^ 
three  allied  sovereigns  again  made  their  entry  into  that 


capital,  where  they  oondnded,  on  September  36,  the  tns^ 
which  has  been  designated  the  ffolf  AUianee, 

Alexander  was  henoeforwaxd  d^iefly-  oceupied  in  the 
internal  administration  of  his  vast  dominions^  whicb  cer- 
tainly improved  more  duimg  the  twenty-five  yeaza  of  his 
reign  than  under  any  of  his  predeoenon  from  the  fime  d 
Peter  L  The  gradual  aboHtion  of  the  feudal  aerritade  d 
the  peasantry,  begun  by  the  most  wilightened  of  his  po- 
deoessors,  was  cpntinued  under  Alexander.  EdncatMm, 
agriculture,  manufactures,  eonmierce,  were  also  greatly 
extended ;  while  literature  and  the  fine  arts  were  liberally 
encouraged.  His  disposition  has  been  represented  hy  hii 
subjects  ae  mQd'  and  merciful ;  yet  his  influence  in  die 
affiurs  of  Europe  was  not  exerted  in  the  cause  of  public 
liberty.  But  this  oould  hardly  be  expected  from  the 
autocrat  of  an  unmitigated  despotism  in  hia  own  tern- 
aries. .  He  will,  however,  bear  very  favourable  compaiisoo 
with  any  Russian  sovereign^  or  even  with  eny  conteBi- 
porary  monarch. 

Early  in  the  wjnter  of  1825  he  left  St  Petersburg  for 
the  last. time  on  a  tour  of  inspection  of  his  southern  pro- 
vinces. About  the  middle  of  November  he  was  attacked 
by  a  violent  intermittent  fever,  which  proved  fatal  at 
Taganrog  on  December  1,  1825.  Li  foreign  countries  hii 
death  has  beeii  attributed  to  poison ;  but  this  is  refuted 
by  the  history  of  his  disease,  and  is  veiy  improbable,  from 
his  great  popularity  with  Ids  countrymen.  He  was  suc- 
ceeded, in  accordance  with  a  family  compact,  by  his  second 
brother  Nicholas.  

ALEXANDER  JAROSLAWITZ  NEVSEI,  Sinrr, 
Grand  Duke  of  Wladimir,  second  son  of  the  Grand  Duke 
Jaroslaw  IL,  was  bom  at  Wladimir  in  1219,  and  died 
14th  November  1263.  He  became  prince  of  Novgorod 
on  the  resignation  of  his  father  in  1239,  his  elder  brother 
having  .died.  While  Batu  Khan  was  sweeping  with  his 
Tatars  over  the  south,  the  Swedes,  Danes,  and  Lirooisn 
knights  took  advantage  of  this  to  oppress  the  north  of 
Russia;  Alexander  accordingly  directed  his  arms  sgainst 
them,  and  gained  a  brilliant  victory  with  his  small  snny 
on  the  15th  July  1240.  His  surname  of  J^etM  was 
derived  from  this  event,  which  took  place  near  the  Neva, 
and  in  the  vicinily  of  the  modem  St  Petersburg.  In  t 
second  campaign  in  1241  he  was  no  less  suocessfal,  and 
drove  his  enemies  out  of  Pleakow  in  Eiew.  In  a  third 
campaign  he  defeated'  them  near  lake  Peipus  (1242),  sod 
forced  Sie  livonian  knights  to  sue  for  peace  and  retire  from 
the  district  of  Pskow,  which  they  had  conquered  a  short 
time  before.  On  his  father^s  death  in  1247,  a  yoonger 
brother  (Andrew)  opposed  Alexander,  and  seised  the 
duchy  of  Wladimir;  but  in  1261  the  latter  was  estab- 
lished in  his  rights  by  the  khan  of  Kaptchak,  the  district 
which  the  Mongolian  Batu  had  taken  imder  his  immediate 
authority.  He  firmly  opposed  the  proposal  of  Pope  Inno- 
cent IV.'  to  unite  the  Greek  with  the  Roman  church.  He 
died  at  Gorodets^  14th  November  1263,  on  his  return  from 
a  visit  to  Kassimoow.  Towards  the  dose  of  hia  life  he  is 
said  to  have  taken  holy  orders^  but  the  tradition  rests  on 
no  sure  basis.  At  his  death  the  people  universally  qwke 
of  him  as  their  father  and  protector,  and  aftemidi 
recorded  his  deeds  in  their  songs,  and  honoured  him  as  a 
saint  Peter  the  Great^  when  founding  St  Petersbni^ 
erected  a  magnificent  monastery  to  the  east  of  the  diy  in 
honour  of  the  victory  won  there  by  his  great  predecesBor, 
and  created  in  1722  one  of  the  eight  Russian  orders,  that 
of  Alexander  NevskL  The  monastery  is  now  one  cf  the 
wealthiest  in  Russia^  and  has^  according  to  Eckhsrdti  a 
yearly  revenue  of  half  a  million  silver  rouble& 

ALEXANDER,  Ameibald,  D.D.,  a  Presbyterian  dirins 
of  America^  was  bom  of  a  fandiy,  originally  Sooteh,  in 
Rockbridge  county,  IHrginia^  on  the  17th  April  1773  (died 
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1S51)l  After  eompktiog  his  pntmunaiy  edvcaiioii  it 
Timber  Bidge,  he  came  under  the  mflpence  of  the  religioiii 
morement  known  ae  the  ''gxeat^  wdn^"  pod  devtoted 
himBelf  to  tit^  stody  of  theology.  lioenaed  to  praaeh  in 
1791,  he  was  engaged  for  aeren  years  aa  an  itinerant 
miMJonary  in  hk  natm  states  and  eoqnired  during  tide 
period  the'lacility  of  eztempQiBheoaB,  spealdng  for  iridoh 
he  was  remarfeaUeL  For  a  time  president  of  Hampden 
Sidney  CoUeg^  he  resigned  that '  position  in  1807  to 
bcoome  pastor  of  Pine  Street  churdi,  Philadelphia.  In 
1810  the  degree  of  doctor  of  dirinity  was  conferred  upon 
him  hy  tfaie  college  of  New  Jersey,  and  in  the'  following 
year  he  was  appointod  first  prof eesor  in  the  newly-estab- 
lished Presbytenan  theological  semina]^  at  Prinoetoa  He 
filled  the  chair  nntil  las  death  in  1861.  Dr  Alexander 
wrote  a  considerable  number  of  works  in  theology,  which 
hsYO  had  a  large  drculation.  Among  these  may  be  men- 
tioned his  Oitlwet  of  ike  Emdmm  of  ChridioMty  (1823), 
which  has  paesed  through  several  editions,  and  been  trans- 
lated into  Tarions  languages;  and  his  Treatiae  en  the  Canon 
of  the  Old  and  JTew  Testament  (1826).  He  was  also  a 
frequent  ccmtribntor  to  the  Biblioal  Repertory^  edited  by 
Prof  eesor  Hodgei 

ALEXANDER,  Joseph  Addison,  D.D.,  third  son  of 
the  preceding  one  of  the  most  eminent  biblical  scholars 
of  America,  was  bom  in  Philadelphia  in  1809  (died  I860). 
He  studied  at  New  Jersey,  demoting  himself  specially  to 
Hebrew  iCnd  other  Oriental  languages.  He  graduated  in 
1826,  and  from  1830  to  1833  was  adjunct  professor  of 
ancient  languages  and 'literature  in  his  alma  mater.  In 
1838  he  was  appointed  professor  of  biblical  criticism  and 
ecdesiastical  histoxy  in  tiie  theological  seminary  at  Prince- 
ton. He  was  transferred  in  1852  to  tiie  chair  of  biblical 
and  ecdesiastical  histoiy,  which  he  oecttpied  till  his  death 
in  January  1860.  Dr  Alexander  wrote  seyeral  Tahiable 
works  in  his  own  department^  the  most  important  being  a 
Trantlflticn  of  and  Commentary  on  the  Paalma,  a  Crittoai 
Ccmmentary  on  the  Prophedee  of  laoMih^  and  a  treatise  on 
primitiye  church  goYemment  He  also  contributed  nume- 
rous articles  to  the  Biblteal  Bqpertory  and  tiie  Princeton 
Review.  At  the  time  of  hie  death  he  was  engaged  along 
with  Dx  Hodge  in  the  preparation  of  a*commentaiy  on  the 
New  Testament 

ALEXANDEB^  Sib  Wnjim,  eari  of  St&llng,  poet 
The  fami^  of  Alexander  of  Menstrie--^.&,  of  the  poet — 
is  of  andent  lineage,  ''tracing  ito  descent  from  Somerled, 
lord  of  the  Isles,  in  the  reign  of  Malcolm  lY.,  through  a 
misty  Highland  genealogy,  to  John,  lord  of  the  IsIeB,  who 
married  the  Ptinoeea  Maigaret,  daughter  of  King  Robert 
n.  Their  son,  Alexander,  was  father  of  Angus,  who 
founded  the  family  of  Macalister  of  Loup,  and  of  Alex- 
ander, who  obtained  from  the  Argyle  family  a  grant  of 
the  huids  of  Henstrie  in  Stirlingshire,  and  settled  there — 
his  descendanto  assuming  his  christian  name  of  Alexander 
as  their  surname.  The  fifth  in  deecent  from  this  personage 
was  Alexander  Alexander,  whose  succeesor  was  his  son, 
William  Alexander,  the  poet*  (Works:  Inirodnetory 
Memoir,  toL  i  p.  ix.,  1870).  From  his  ^rare)  engrsTed 
portrait,  William  was,  it  appears,  aged  57  in  1637;  so 
that  he  must  haye  been  bom  (at  Menstrie  House,  where 
afterwards  was  bom  Sir  Balph  Abeicromby)  in  1580. 
The  grammar  school  of  neighbouring  Stirling  probably 
funiflhed  his  early  education;  of  his  kter,  it  is  simply 
known  that  he  attended  the  uniyersity  of  Glasgow.  On 
leering  it  he  proceeded  on  his  travds  with  Archibald, 
leyenth  earl  of  Argyle.  It  is  supposed  that  it  was  during  his 
Bojoum  on  the  Continent  he  composed  his  series  of  sonnets, 
afterwards  published  under  the  title  of  Avrora  (1604). 
He  was  totor  to  the  young  earL  Upon  Ids  return  he  pro- 
ceeded to  9om%  and  won  for  himself  speedily  a  name  as 


»  gentbrnan  of  parte  and  Jeaming.  .The  first  el  his 
MonarMdhe  Tragediee  had  been  publiahed.at  Edinbmgh 
in  1603,  yii.,  The  Tragedie  of  Danve,  which,  like  hia 
Pareneeie  to  the  iVwiee  (1604),  bore  on  the  title-page 
Bimply,  ''By  William  Alftiandw  of  Henstria"  In  1604 
he  reprinted  Dothml  along  with  a  new  tragedy  of  Cosmt, 
giring  the  two  the. afterwards  more  celebrated  title  of 
Mmarekidbe  Tragediee  —  ultimately  increased  by  The 
Aiemmdraen  and  Jtdine  Ccuar  (1607).  In  1607  he 
describes  himself  as  "William  Alexander,  gentleman  of 
the  prince's  priyy  chamber.*^  King  James  was  much  taken 
with  him.  He  held  his  (^ce  with  the  prince  of  l^ales  until 
his  lamented  death  in  1612,  on  which  he  published  Ids 
JBtegie  on  the  Death  of  Prmee  Hmrie  (Edinburgh,  1612). 
In  1612  he  was  made  master  of  bequests,  and  knighted; 
his  title-page  of  the  Elegie  bearing  to  be  W  '<Sir  William 
Alexander  of  Menstrie."  •  In  1614  ajqpeared  his  Doomeeday; 
or,  the  Great  Day  yf  ihe  Lbr^e  Ivdyement  (Edinburgh). 
In  1621  (September  21)  ho  receiyed  the  most  prodigious 
''gift"  oyer  bestowed  on  a  subject,  yix.,  ''a  gift  and 
grant"  of  Canada,  indusiye  of  Koya  Scotia,  or  Acadie, 
and  Newfoundland-— a  fact  deebratiye  of  royal  ignorance 
of  what  the  nft  really  was.  .  Tet  was  it  subsequently 
confirmed  by  Charles  1.  In  1624,  Alexander,  in  relation 
to  his  grants  published  An  JSnoouragement  to  Cohnie^— 
twice  at  least  reprinted  (1625  and  1630).  The  gift'and 
grant  belong  to  history  rather  than  bio^phy,  and  their 
later  results  to  the  romance  of  the  peerage  and  of  law. 
in  1626  he  was  apponted  Secretary  of  State  for  Scotland, 
and  in  1630  created  a  peer,  as  Lord  Alexander  of  Tulli- 
body, and  Yiscount  Stirling.  In  1631  he  was  made  an 
extraordinary  judge  in  the  Court  of  Seasion.  In  1632  he 
built  Aigyle  House,  a  quaint  building,  which  remains 
one  of  the  "  lions"  of  Stirling.  In  1633  he  was  adyanced 
a  stop  in  the  peerage^  being  created  Earl  of  Stirling  and 
Viscount  Canada;  and  in  1639  Earl  of  Doyan.  In  1637 
he  collected  Ids  poetical  works,  and  issued  them  as  JRecred- 
tione  with  the  Mueet,  "by  WiUiam,  Earle  of  Sterline,"  with 
Mb  portrait  engnyed  by  Marshall  This  folio  did  not 
include  either  Avrora  or  the  Pealme  of  King  David  (Oxford, 
1631),  although  there  seems  little  doubt  that  he,  rather 
than  King  James,  was  the  main  author  of  the  latter.  It, 
howeyar,  first  ^ye  his  second  sacred  poem  (incomplete)  of 
Jonathan,  He  died  in  London  on  12th  February  1640, 
and  later  his  remains  were  transferred  to  Stirling.  Lauded 
by  Sir  Bobert  Ayton  and  WilHam  Drummond  of  Haw- 
thoraden,  the  Earl  of  Stirling,  neyertheless,  soon  fell  out  of 
men's  memories.  The  recent  careful  and  beautiful  edition 
of  his  Poetical  Worke  (3  yols.)  ought  to  reyiye  his  fame ; 
for  while  there  is  too  often  a  wearying  wordiness,  the 
student-reader  is  rewarded  with  "full  many  a  gem  of 
purest  ray  serane."  His  Doomeeday  has  some  grand  things ; 
his  Avrora  suggesto  comparison  with  Sidney's  Attro^^iel 
and  Stella:^  (Works  as  aboye;  Laing's  Bailli^e  Letten 
and  Jaufnale,  iii  529;  Drummond  MSS.,  by  Laing; 
ffwUer^e  M88.,  in  Brii  Museum.)  (a.  k  q.) 

ALEXAKDBETTA.    See  SGAin>BR00ir. 

ALEXANDBIA,  a  dty  of  Lower  Egypt,  and  for  a  long 
time  ite  capital,  was  situated  on  the  Meditoiranean,  12 
miles  west  of  the  Canopic  mouth  of  the  Kile,  in  31®  11' 
N.  lat,  and  29*  52'  E.  long.  The  ancient  dty  was  oblong 
in  f omi,  with  a  length  from  east  to  west  of  3  to  4,  a  breadth 
from  north  to  south  of  1,  and,  according  to  Fliny,  a  circum- 
ference of  15  miles.  Lake  Mareotis  bathed  ito  walls  on 
the  south,  and  the  Mediterranean  on  the  north ;  on  the 
west  was  the  Necropolis,  and  on  the  east  the  Hippodrome. 
The  city  was  laid  out  in  straight  parallel  streets,  one  of 
which,  about  200  feet  wide,  ran  westward  from  the  Canopic 
gate  to  the  Necropolis.  This  street  was  decorsted  with 
magnificent  houses,  temples,  and  publio  boildingSi  and 
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was  intcnaeted  by  another  of  th«  aame  hraadth  and  magsi- 
fioenea,  mnning  from  aoath  to  north.  Ancient  Alazaodim 
was  dmdad  into  three  ragiona:  (h)  Thb  Be^  JMd(9ormmt 
or  the  Jews'  qnarter,  fonning  the  north-east  portion  of 
the  dtj.  (2.)  BhaeotU  on  the  west,  ooeapied  chiefly  by 
Elgyptiana.  Its  principal  bnilding  was  the  Serapenm,  or 
temple  of  Serapis,  oontaining  an  image  of  the  god,  brought 
probably  from  Pontos.  A  k^  part  of  the  &moiia  library: 
of  Alexandria  was  placed  in  the  Serapenm.  (3.)  Brvckemn^ 
the  Boyal  or  Qreelif  quarter,  forming  the  remaining  and 
most  magnificent  portion  of  the  city  In  the  Brodieom 
were  the  chief  public  boildingB  of  Alexandria,  the  most 
noted  of  which  was  the  splendid  palace  of  the  Ptolemies, 
on  a  peninsula  called  the  Lochias,  which  stretched  out 
into  the  Mediterranean  towards  the  east  of  the  city ;  the 
library  proper,  and  the  museum,  a  aort  of  college,  with  a 
dining -hall  and  lecture-rooms  for  the  professora  (see 
Libbabt);  the  Couarium,  or  temple  of  the  Csesara,  where 
divine  honours  were  paid  to  the  emperora;  and  the 
JHoatterwm,  or  court  of  justice.  An  artificial  mole,  called 
the  ffepkutadiumf  nearly  a  mile  in  length,  stretched  from 
the  continent  to  the  isle  of  Pharos.  Between  this  mole 
and  the  peninsula  of  Lochias  was  the  greater  harbour ;  on 
the  other  side  of  the  mole  was  the  harbour  called  Eunottot, 
or  Safe  Return.  The  two  were  connected  trith  each 
other  by  two  breaks  in  the  mole,  crossed  by  two  bridges, 
which  could  be  raised  at  pleasure.  Within  the  harbour  of 
Eunostos  was  an  artificial  basin  called  Kibotot,  ie.,  the 
Chest,  communicating  with  lake  Mareotis  by  a  canal,  from 
which  a  separate  arm  stretched  eastward  to  the  Canopic 
mouth  of  the  Nile.  On  the  eastern  point  of  the  island  of 
Pharos  was  the  famous  lighthouse,,  said  to  haye  been  400 
feet  high.  It  was  begun  by  Ptolemy  Soter,  and  finished 
by  his  successor,  Philadelphus.  It  cost  800  talents,  which, 
if  Alexandrian,  is  equivalent  to  £248,000.  In  the  time  of 
Diodorus  Siculus  (50  &a),  the  population  of  Alexandria 
was  estimated  at  300,000  freemen,  with  probably  at  least 
as  many  slaves. 

The  city  was  founded  by  Alexander  the  Qreat  332  Jko. ; 
but  the  island  of  Pharos  was  from  an  early  period  a  refuge 
of  Qreek  and  Phoenician  sea-rovers,  a  fact  commemorated 
in  the  name  "  Pirates'  Bay,"  given  to  a  deep  indentation 
on  the  north  side  of  the  island;  and  on  the  mainland 
was  the  little  town  of  Rhacotis,  subsequently  incorporated 
in  the  quarter  of  that  name.  The  architect  employed  by 
Alexander  was  the  celebrated  Dinocrates,  who  had  acquired 
a  high  reputation  by  rebuilding  the  temple  of  Diana  at 
Ephesus.  The  new  city  prospered  greatly  as  a  centre  both 
of  conmieroe  and  of  learning,  particularly  during  the  eeigns 
of  the  earlier  Ptolemies,  to  whose  enlightened  liberality, 
indeed,  its  liteiury  importance  was  hugely  due.  But  the 
later  monarchs  of  the  house  of  Lagus  were  mostly  weak 
and  vicious  men,  under  whom  the  city  declined  in  influence. 
In  80  B.a  Ptolismy  Alexander  bequeathed  his  city  to  the 
Romans;  but  the  bequest  did  not  immediately  take  effect 
owing  to  the  civil  convulsions  in  Italy,  into  which  Alexandria 
itself  was  eventually  drawn,  and  it  was  not  until  30  B.  a 
that  the  city  submitted  to  Augustus.  It  was  by  him  made 
an  imperial  city,  governed  by  a  prefect  appointed  by  the 
emperor,  while  the  functions  of  the  Alexandrian  senate 
were  suspended,  a  state  of  matters  which  continued  until 
196  A.D.,  when  Severus  restored  its  municipality. 

Alexandria  seems  'from  tlus  time  to  have  regained  its 
old  prosperity,  becoming  an  important  granary  of  Rome, 
which,  doubtless,  was  one  of  the  chief  reasons  that  induced 
Augustus  to  place  it  directly  under  the  imperial  power. 
In  215  A.D.  the  emperor  Caracalla  visited  the  city;  and, 
in  order  to  repay  some  insulting  satires  that  the  inhabitants 
had  made  upon  him,  he  commanded  his  troops  to  put  to 
death  all  youths  capable  of  bearing  arms.     This  brutal 


nder  seema  to  hava  been  eaniad  aa%  even  b^wd  As 
letter,  for  a  general  maasacra  was  the  ranH  KolviA- 
^^iMiiitg  tv.^  teniUe  disaster,  Alexandria  aoon  neotand 
ita  former  sploidoar,  and  for  a  time  waa  esteemei^  the 
fiztt  dtj  in  the  world  after  Bomei  As  the  power  of  the 
Caesaia  decreased, however,  their  holdover  Alexandria  wh 
weakened,  and  the  city  itself  suffered  from  internal  com- 
motions and  insurrections,  which  gradually  deatioyed  ite 
importance.  In  616  it  waa  taken  l>y  Choaroes^  king  of 
Persia ;  and  in  640  by  the  Arabians,  under  Axnm,  after 
a  aiege  that  lasted  fourteen  months,  during  which  Herao- 
liusy  the  emperor  of  Constantinople,  did  not  send  a  single 
ship  to  its  assistance^  Notwithstanding  the  losses  that  the 
city  had  sustained,  Amm  was  able  to  write  to  his  msster, 
the  caliph  Omar,  that  he  had  taken  a  city  containing  "4000 
palaces,  4000  bcChs,  12,000  dealera  in  fresh  oil,  12,000 
gardeners,  40,000  Jews  who  pay  tribute,  400  theatres  or 
pkoes  of  amusement'  The  following  story,  relating  to  the 
destruction  of  the  library,  is  told  by  AbuU^ragius  s-^chn 
the  Grammarian,  a  famous  Peripatetic  philosopher,  bdng 
in  Alexandria  at  the  time  of  its  capture,  and  in  hi^ 
favour  with  Amm,  begged  that  he  would  give  him  the 
royal  library.  Amm  told  him  that  it  was  not  in  his  powa 
to  grant  such  a  request,  bat  promised  to  write  to  the 
caliph  for  his  consent  Omar,  on  hearing  the  request  of 
his  general,  is  said  to  have  repli^  that  if  those  boohi 
contained  the  same  doctrine  witn  the  Koran,  they  could 
be^  of  no  use,  since  the  Koran  contained  all  necessaiy 
truths ;  but  if  they  contained  anything  contrary  to  that 
book,  they  ought  to  be  destroyed;  and  therefore,  what- 
ever their  contents  were,  he  ordered  them  to  be  burnt 
Pursuant  to  this  order,  Uiey  were  distributed  among  the 
public  baths,  of  which  there  was  a  large  number  in  the  city, 
where,  for  six  months,  they  served  to  supply  the  firn. 
Shortly  after  its  capture,  Alexandria  again  fell  into  the 
hands  of  the  Greeks,  who  took  advantage  of  Amra'e 
absence  with  the  greater  portion  of  his  army.  On  hearing 
what  had  happened,  however,  Amm  returned,  and  qnicUj 
regained  possession  of  the  dty.  About  the  year  646 
Amm  was  deprived  of  his  government  by  the  csliph  0th- 
man.  The  E^tians,  by  whom  Amm  was  greatly  beloved, 
were  so  much  dissatisfied  by  this  act,  and  even  showed 
such  a  tendency  to  revolt,  that  Constantine,  the  Greek 
emperor,  determined  to  make  an  effort  to  reduce  Alez« 
andria.  The  attempt  proved  perfectly  successful,  Manuel, 
Constantine's  genenl,  capturing  the  city  with  inooD8ide^ 
able  loss.  The  caliph,  perceiving  his  mistake,  immediately 
restored  Amm,  who,  on  his  arrival  in  Egypt,  drove  the 
Greeks  within  the  ^^lls  of  Alexandria,  but  was  only  sUe 
to  capture  the  city  after  a  most  obstinate  resistance  by  the 
defenders.  This  so  exasperated  him  that  he  oompletelj 
demolished  its  fortifications,  although  he  seems  to  have 
spared  the  lives  of  the  inhabitants  as  far  as  lay  in  his 
power.  Alexandria  now  rapidly  declined  in  importance. 
It  was  captured  by  Andalusian  adventurers  in  823;  by 
the  Moghrebins  in  924,  and  again  in  928.  The  buiUisg 
of  Cairo  in  969,  and,  above  all,  the  discovery  of  the  route 
to  the  East  by  the  Cape  of  Good  Hope  in  1497,  nearly 
ruined  its  commerce;  and  after  this  we  he^  little  of  the 
city  until  the  beginning  of  the  present  century. 

Alexaitdbia,  the  modem  city,  stands  partly  on  what 
was  the  island  of  Pharos,  now  a  peninsula,  but  mostly  oa 
the  isthmus  by  which  it  is  connected  with  the  mainland. 
This  was  originally  an  artificial  dyke  connecting  the 
island  with  the  land  opposite ;  but,  through  the  constant 
accumulation  of  soil  and  ruins,  it  has  attained  its  present 
dimensions.  The  principal  public  and  goveriiment  hnild- 
ings  are  on  the  peninsula.  The  ancient  city  waa  sitnated 
on  the  mainland,  adjacent  to  the  modem  town,  and  the 
extent  of  the  mins  that  still  exist  sufficiently  attesti  it> 
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gnatneo.  The  general  appeanmoe  of  Alexandria  is  hy 
no  meant  striking;  and  from  its  situation  its  enyirona  are 
•andy,  flat,  and  sterile.  It  was  formerly  sorroonded  by 
strong  tnrreted  iralls,  with  extensiTe  ontworks,  but  in 
▼arioni  parts  the  walls  haye  lately  been  destroyed  to  make 
way  for  improvements.  In  the  Turkish  quarter  the 
streets  are  narrow,  irregular,  and  filthy,  and  the  houses 
mean  and  iU-built.  The  Frank  quarter,  on  the  other 
hand,  presents  the  appearance  of  a  European  town,  having 
handsome  streets  and  squares,  and  excellent  shops.  The 
streets  have  been  much  improved  lately  by  being  nearly 
all  paved.  The  principal  hotels,  shops,  and  offices  are 
situated  in  the  Great  Square,  the  centre  of  which  forms  a 
very  agreeable  promenade,  being  planted  with  trees,  and 
well  provided  with  seats.  It  has  also  a  fountain  at  each 
end.f  In  the  suburbs  are  numerous  handsome  villas,  with 
pleasant  gardens.  Among  the  principal  public  buildings 
are  the  palace  of  the  pasha,  the  naval  arsenal,  the  naval 
and  military  hospitals,  custom-house,  bourse,  two  theatres, 
several  mosques,  churches,  convents,  &o.  There  is  an  im- 
portant naval  school,  and  a  number  of  other  educational 


institutions.  Among 'the  charities  worthy  of  mention  is 
the  hospital  of  the  Deaconesses  of  Eaisersworth.  Formerly 
the  town  was  supplied  with  water  by  means  of  the  ancient 
reservoirs  formed  under  the  old  city,  which  are  in  many 
cases  as  perfect  now  as  when  first  made,  2000  years 
ago.  These  were  annually  filled  with  water  by  means  of 
the  canal  from  the  Kile,  at  the  time  of  inundation;  but  a 
aystem  of  water-works  has  been  formed  by  a  public  com- 
pany, and  a  constant  supply  of  water  is  now  obtained  from 
the  canal  at  some  distance  from  the  town.  The  principal 
streets,  squares,  and  railway  stations,  are  lighted  with  gas. 
Few  of  the  remains  of  tiie  ancient  city  are  now  visible. 
Most  of  those  that  were  to  be  seen  a  few  years  ago  have 
smce  disappeared,  but  frequently  in  making  excavations 
portions  <jf  ancient  masonry,  broken  columns,  and  frag- 
ments of  statuae  are  discovered.  Among  the  best  known 
of  the  ancient  relics  are  the  two  obelisks  commonly  called 
"Qleopatra'a  Needles."  They  were  originally  brought 
from  Heliopolis  to  Alexandria  in  the  reign  of  Tiberius, 
and  were  set  up  in  front  of  the  temple  of  OsBsan  They 
are  of  red  granite,  and  covered  with  hieroglyphics. 
One  is  still  standing,  and  is  71  feet  high  and  7  feet  7 
inches  in  diametec  at  the  base.    The  other,  which  is  fallen 


and  covered  with  debris,  is  in  a  less  perftet  stato^  and  not 
quite  so  long  as  the  former.  It  was  offered  to  the  T^ingliBh 
govenmient  by  Mehemet  All,  but  after  some  consideration 
was  declined.  Near  the  obelisks  are  the  ruina  of  an  old 
round  tower,  commonly  called  the  "  Boman  Tower."  But 
the  most  striking  of  the  ancient  monuments  is  the  column 
styled  "  Pompey's  Pillar,"  It  stands  on  a  mound  of  earth 
about  40  feet  lugh,  and  has  a  height  of  98  feet  9  inches. 
The  shaft  consists  of  a  single  piece  of  red  granite,  and  is 
78  feet  long  and  29  feet  8  inches  in  drcumferencei  The 
capital  is  Corinthian,  9  feet  high,  and  the  base  is  a  square 
of  about  15  feet  on  each  side.  From  an  inscription  it 
appears  to  have  been  erected  in  honour  of  the  emperor 
Diocletian,  and  it  was  formerly  surmounted  by  a  statue  of 
that  monarch.  To  the  £L  W.  of  the  city  are  the  catacombs, 
which  served  for  the  burial  of  the  dead,  and  are  formed  by 
excavations  in  the  calcareous  rock  of  which  the  shore  is 
composed.  They  are  of  great  extent,  and  one  of  the 
chambers  is  remarkable  for  its  elegance.  The  climate  of 
Alexandria  is  mild  and  salubrious.  The  heats  of  summer 
are  modified  by  the  N.  W.  winds  from  the  sea,  which  prevail 
during  nine  months  of  the  year,  the  thermometer  seldom 
rising  above  86*  Fahr.  In  winter  a  good  deal  of  rain  foils, 
and  throughout  the  year  the  atmoephere  is  generally  moist, 
being  saturated  with  a  saline  vapour  from  Sie  sea. 

Alexandria  has  been  mainly  indebted  for  its  prosperity 
to  the  advantages  of  its  position  for  trader  It  was  this 
that  first  attracted  the  attention  of  its  far-seeing  founder 
to  the  site,  and  its  subsequent  history  in  no  way  belied  his 
penetration.  It  soon  rose  to  be  the  most  important  com- 
mercial city  in  the  world,  and  the  great  emporium  of  trade 
between  Europe  and  the  East.  Subsequently  its  fortunes 
fiuctuated  with  those  of  its  possessors,  but  the  great  blow 
to  its  prosperity  was  the  discovery  of  the  route  to  India  by 
the  Cape  of  Good  Hope,  and  under  the  Turks  it  sank  into 
insignificance,  numbering  only  about  6000  inhabitanta 
Soon  after  Mehemet  Ali  became  ruler  of  l^gypt  he  turned 
his  attentbn  to  the  restoration  of  Alexandria.  One  of  the 
most  important  works  that  he  effected  with  this  view  was 
the  opening  of  the  Mahmoudieh  Canal  in  1820.  This  was 
accomplished  at  a  cost  of  about  XdOO,000,  and,  for  want  of 
proper  management,  at  a  melancholy  loss  of  human  lifei 
It  ia  about  60  miles  in  length,  with  an  average  width  of 
about  100  feet,  and  communicates  with  the  Bowtta  branch 
of  the  Nile  at  the  village  of  AtfeL  Since  Alexandria 
became  the  centre  of  the  steam  communication  between 
Europe  and  Indb,  and  the  principal  station  on  the  Over- 
land  Boute,  its  progress  has  been  rapidl  It  has  now  regular 
communication  with  England,  Marseilles,  Brindisi,  Con- 
stantinople, &e.  In  1861  Mr  Stephenson  was  instructed 
to  form  a  railway  between  Alexandria  and  Cairo,  which 
was  accomplished,  and  the  line  opened  for  traffic,  in  1866. 
This  was  Portly  afterwards  extended  to  Suez,  and  several 
extensions  have  since  been  made  to  the  cotton  districts  of 
the  Delta.  A  short  line  of  railway  (not  belonging  to  the 
govenmient)  oonnects  the  town  with  Bamleh,  a  sea-bathing 
village  about  7  miles  distant. 

Alexandria  has  two  ports,  an  eastern  and  a  western. 
The  latter,  called  also  the  Old  Port,  is  by  far  the  larger 
and  better  of  the  twa  It  extends  from  the  town  west- 
ward to  Marabout,  nearly  6  miles,  and  is  about  a  mile  and 
a-half  in  width.  It  has  three  principal  entrances.  The 
first,  or  that  nearest  the  dty,  has  about  17  feet  of  water, 
but  is  narrow  and  difficult  of  access,  and  only  used  by 
small  vessels  and  boats.  The  second  or  middle,  which  is 
also  the  principal  entrance,  is  about  a  quarter  of  a  mile 
wide,  and  has,  where  shallowest,  27  feet  of  water'.  The 
eastern  side  of  this  entrance  is  marked  by  buoys,  and  there 
are  landmarks  for  guiding  to  the  channel  The  third  oi 
western  entrance  has  its  western  boundary  about  threo- 
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o^tiu  of  a  nia«  from  Manbonl  JduO,  m  abofol  ball  a 
mDa  widB,  and  has  from  25  to  S7  feet  of  water  when 
■halloweet  Within  the  haiboor  ahips  may  aadior  close 
to  the  town  in  from  22  to  40  feet  of  water.  Further  im- 
pronramentSy  in  coorse  of  eonstmction  by  a  firm  of  Knglish 
oontrsetors  (at  a  cost  to  the  i!^Qrptian  goremment  of  Utile 
short  of  two  miHiona  sterling),  inll  iBYentoaUj  render  this 
one  of  the  finest  and  most  oapadoas  harbours  on  ^  Medi- 
teiranean.  Among  these  are  the  formation  of  a  breskwater, 
extending  in  a  sonth-westeily  direction  psrallel  to  the 
Bbrae  for  2550  yards  sonfth-west  of  the  lighthouse  on  Gape 
Ennostos;  a  mole,  springing  from  the  shore,  and  extending 
in  a  northerly  direction  for  1100  yards,  and  having  a  width 
of  about  100  feet;  and  the  construction  of  nearly  8  miles 
of  quays  and  whaires,  for  Tessek  of  the  largest  siaa^  and 
with  railway  connection.  The  foundation-stone  d  the 
breakwater  was  laid  by  the  yieeroy  on  15th  May  1871. 
The  area  of  deep  water,  30  feet  and  upwards,  enclosed 
within  the  outer  breakwater,  is  1400  acres;  the  urea  of 
28  feet  of  water,  enclosed  by  the  harbour  m<de,  wiU  be 
177  acres.  The  workshops  of  the  company  are  at  the 
quarries  of  Mex,  about  S  miles  west  of  the  town.  In 
Uie  harbour  is  a  magnificent  floating  dock,  nearly  500 
feet  long  and  100  feet  broad.  Th^  old  lighthouse,  on 
the  site  of  the  ancient  Pharos,  lumng  been  found  insuffi- 
cient, a  new  lighthouse  has  been. erected  on  Bas^-teen 
(1842),  bearing  a  one-minute  revolTing  light,  yisible  at  a 
distance  of  20  miles.  The  eastern  or  new  port^  fonnerly 
the  only  port  open  to  CSiristians,  ia  now  little  used,  being 
exposed  to  the  northerly  gales,  and  having  yery  limited 
space  for  anchorage. 

In  18«1  the  total  Tiloe  of  tiw  ezporta  mw  £2,6S8,8S2;  and  in 
1871  thia  had  riaen  to  £10,261,608,  of  which  £7.706,442  waa  to 
England.  Tha  valna  of  thtf  importa  for  tha  lattar  jear  waa 
£5,768,020.  of  which  £2,469,026  waa  from  England.  Tha  prin- 
cipil  artiolea  of  azport  wera  eotton  (£6,402,766),  ootton  aaed 
(in, 008,278),  beana  (£768,462),  com  (£678,766),  munr  (£879,466), 
gmna  (£807,982),  ooflTea  (£122,110),  iyoiy;  wool,  unaaed,  aenna, 
and  otner  drags.  The  principal  articlaa  of  import  wara  mann&o- 
toxad  goodi  (£1,606,870),  wool  (£807,496),  oili  (£261,168),  winea 
and  liquenja  (£289,944),  raw  ailk,  frnita.  During  that  year  there 
antered  1841  sailing  yeaaela  and  88S  attem  yBaaeia  with  caigooa, 
and  14S  sailing  yeaaela  and  64  ataun  yeaaela  in  ha^ast;  and  uere 
left  1086  sailing  yeaaela  and  848  steam  yeasab  with  eanoea,  and 
797  sailing  yeasela  and  62  steam  yeaaela  in  ballast  Ilia  total 
tonnage  oi  the  yeasels  that  entered  waa  1,262.602;  and  that  left^ 
1,267,881.  The  opening  of  tha  Sues  Oanal  will  no  donbt  mm  to 
withusw  a  portion  otmd  traflio  from  Alexandria,  bat  the  improye- 
menta  that  are  now  being  made  on  ita  harb^  and  ita  diiact  rail- 
way commnnioation  with  Snes^  most  still  give  n  oertain  adyantagea 
orer  the  other  ronte,  while  it  moat  oontinna  to  be  tha  great  amporinm 
for  the  rapidly  extending  trade  of  Sgjpt  itaelll 

The  population  of  Alexandria  is  of  a  yeiy  mixed  cha- 
racter, consisting,  besides  the  natiye  Turks  and  Arabs,  of 
Armenians,  Qreeka,  Syrians,  Italians,  French,  English, 
Qermans,  &c  At  one  time  tiie  ancient  city  is  belieyed  to 
haye  contained  600,000  inhabitants;  but  at  the  beginning 
of  this  century  the  number  probably  did^  not  exceed 
6000.  In  1825  this  had  increased  to  16,000,  in  1840  to 
60,000,  and  in  1871  to  219,602,  of  whom  53,829  were 
foroignen. 

ALEXANDRIA,  a  town  of  Scotland,  in  the  parish  of 
Bonhill,  Dumbartonshire,  pleasantly  situated  on  the  west 
bank  of  the  riyer  Leyen,  about  8  miles  from  Dumbarton, 
with  which  it  is  connected  by  a  branch  railway.  It  is  a 
place  of  oomparatiyely  recent  growth,  owing  its  origin 
almost  entirely  to  the  cotton  print  and  bleaching  works  of 
the  yicinity,  for  which  there  ib  an  abundant  supply  of 
excellent  water.     Population  (1871),  4650. 

ALEIAKDRI A,  a  town  and  port  of  entry  of  the  United 
States,  capital  of  Alexandria  county,  Virginia,  is  beautifully 
situated  on  the  right  bank  of  the  Potomac,  7  ndles  below 
Washington.    It  is  neat  and  weU-built,  with  a  good  har- 


bour, and  exports conaMerable quaatitua oCgnm andlov; 
but  its  foreign  trade  has  decreased.  The  Chesapeake  sad 
Ohio  canal  begins  here^  and  the  town  is  connected  witk 
Washington  by  railway.    Population  (1870X  18,570. 

ALEXANDRIAN  MS.  (Codas  AlexcmdAmu\  the  naioa 
gi?en  to  a  Qreek  manuscript  of  the  Old  and  New  Testa- 
ments^ now  in  the  British  Museum.  This  oelebiated 
Ma  is  known  to  biblical  scholars  as  Codex  A  This 
abbreyiation  of  Alexandrinus  was  first  employed  by  Bishop 
Walton  to  indicate  the  yarious  readings  of  this  M&,  ap> 
pended  to  the  text  of  the  Septuagint  and  of  the  New 
Testament  in  his  great  Poly^tt  Bible,  and  was  adopted 
by  Wetstein  in  conformity  with  an  arrangement,  sinoe  fd- 
lowed  by  all  editons  of  tiie  Septuagint  and  Greek  Testa- 
ment, by  which  the  capital  letters  of  the  alphabet  sre 
applied  to  designate  the  uncial  MSS.  of  the  Oreek  Bibk 
The  Ma  was  presented  in  the  year  1628  to  King  Charki 
L  through  his  ambassador  at  the  Porte,  Sir  Thomas  Bowe, 
by  CyriJlus  Lucaris,  patriarch  of  Constantinople^  There 
seems  no  good  reason  to  donbt  that  Cyiillus  had  brought 
the  document  from  Alexandria,  where  he  had  held  the 
office  of  patriarch,  althou^  Wetstein  is  of  opinion,  upon 
what  seems  inadequate  eyidence,  tliat  he  procured  it  from 
the  monastery  of  Mount  Athos,  where  he  had  resided  prior 
to  his  coming  to  Alexandria.  It  was  transferred  in  1753 
from  the  kixig's  priyate  library  to  that  of  our  natbnsi 
museum,  where  the  Tdume  containing  the  text  of  the  New 
Testament  is  now,  or  was  lately,  open  to  public  inspection 
under  a  glass  case.  The  entire  MS.  consLsts  .of  four  small 
folio  yolumea,  three  of  which  contain  the  text  of  the  Old, 
and  one  that  of  the  New  Testament  The  portion,  hov- 
eyer,  oontaining  the  Old  Testament  is  more  complete  thaa 
that  which  contains  the  New,  the  laeunm  in  the  fonner 
occurring  chiefly  in  the  book  of  Psalms ;  while  in  the  New 
Testament  the  following  portions  sre  wanting— yia.,  the 
whole  of  Matthew'a  Qoq>el  up  to  chap.  xxy.  6,  from  John 
yi  50  to  yiil  52,  and  from  2  Cor.  iy.  13  to  xiL  6.  Ooea- 
sionally,  also,  single  letters,  as  well  as  the  titles  of  certain 
diyisions,  haye  been  destroyed  by  the  operationa  of  the 
bookbinder.  The  material  of  whldi  the  Ma  is  composed 
is  yery  thin  yellum,  the  page  being  about  13  inches  hig^ 
by  10  broad,  containing  from  50  to  52  lines  in  each  page, 
each  line  consisting  of  about  20  letters.  The  number  of 
pages  is  778,  of  which  640  are  occupied  with  the  text  of 
the  Old  Testament,  and  133  with  that  of  the  New.  The 
characters  are  uncio/,  but  larger  than  in  the  Yatican  MS. 
Bw  There  are  no  accents  or  breathings,  no  spaces  between 
Ihe  letters  or  words  saye  at  the  end  of  a  para^aphj  snd 
the  contractions,  which  are  not  numerous,  are  ooJy  such  ss 
are  found  in  the  oldest  MSS.,  and  are  indicated  b^  line 
drawn  oyer  the  word  which  is  abbreyiated,  as  62  for 
6f^  The  punctuation  consists  of  a  point  placed  at  the 
end  of  a  sentence^  usually  on  a  leyel  with  the  top  of  the 
preceding  letter.  As  regards  the  date  of  the  !£&  yoy 
opposite  opiiuons  haye  been  held.  One  critic  placed  it  ss 
low  down  as  the  10th  century,  but  this  supposition  has 
been  justiy  characterised  by  Tr^gelles  as  so  opposed  to  all 
that  is  known  of  pdsBOgraphy  as  not  to  desenre  a  senooa 
refutation.  From  the  circumstance  that  the  M&  does  not 
exhibit  any  traces  of  Hichomary-^^  mode  of  arranging  the 
text  in  lines  consisting  of  a  larger  or  smaller  number  of 
words,  at  the  end  of  which  the  reader  was  to  pause, 
which  was  applied  to  the  Pauline  epistles  by  Euthalins  of 
Alexandria  in  the  year  458,  and  which  aoon  came  mto 
general  us6— it  has  been  inferred  that  the  Ma  is  not  of 
later  date  than  the  middle  of  tiie  5th  oentury.  Again,  the 
prssence,  in  the  text  of  the  Qospels  of  the  Ammniriisn 
sections  and  Eusebian  canons,  and  of  the  epiitle  of 
Athanaaius  (who  died  in  878)  to  Maroellinus,  which  is 
prefixed  to  the  Psafana,  shows  that  it  could  not  be  olds; 
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than  the  end  of  Uie  4th  century.  In  addition  to  thia 
external  testimony,  palsographio  reasons,  such  aa  the 
general  style  of  the  writing,  and  the  formation  of  certain 
letters,  would  seem  to  refer  the  MS.  to  abont  the  middle  of 
the  5th  centuiy,  and  this  date  is  now  generally  acquiesced 
in  by  scholars.  There  is  an  Arabic  inscription,  indeed, 
written  on  the  page  which  contains  the  list  of  the  Tarions' 
books  of  the  Old  and  New  Testament,  which  states  that 
the  ^IS.  was  written  by  the  hand  of  iJie  martyr  Theda, 
while  a  Latin  inscription  by  Cyril  himself  giyes  the  tradi- 
tion that  the  Thecla  who  wrote  the  MS.  was  a  noble 
Egyptian  loily  who  lived  shortly  after  the  Coxmcil  of  Kice. 
No  reliance,  however,  can  be  placed  on  these  statements, 
for,  according  to  Scrivener, 

"Trcselles  explains  the  origin  of  the  Aral}ic  inscription  on  which 
Cjril's  Ktatemeut  apnoars  to  rest,  by  i^emnrkiug  that  the  Kew 
Textamout  in  oar  llS.  at  present  oommenoet  with  Matt  zxv.  0, 
this  IcsKon  (Matt.  zxv.  1-18)  being  that  appoitUed  by  ihs  Grtek 
CkuTxkfor  thefeUival  of  St  Theela,  The  E^ptian,  therefore,  who 
wroto  tnis  Arabic  note,  oheenring  the  name  of  Thocla  in  the  now 
niniilated  upper  margin  of  the  codex,  where  such  mbrieal  notes  are 
common]  J  placed  by  later  hands,  hastily  condaded  that  aha  wrote 
the  book,  and  thos  has  perplexed  oar  biDlical  critics.  It  is  hardly 
too  mnch  to  saj  that  Trogcllos's  shrewd  conjecture  seems  to  be  cer- 
tain,  almost  to  demonstration.'* 


Thia  MS.  contains  the  last  twelve  verses  of  St  Mark's 
Oospel.  It  is  defective  in  that  part  of  St  John's  Gospel 
where  the  perieope  adultercB  occurs  in  the  ordinary  text, 
bat  Scrivener  shows  by  an  enumeration  of  the  letters 
in  each  page  that  the  two  missing  leaves  did  not  contain 
the  suspectod  passage.  It  is  almost  unnecessary  to  say 
that  1  John  v.  7  is  not  found  in  this  or  in  any  uncial  MS. 
of  the  New  Testament  The  reading  of  the  MS.  in 
1  Tim.  iiL  16  has  given  rise  to  a  good  deal  of  discussion. 
Woide  in  his  foe-simile  edition  gave  the  reading  %i%  for 
0EOX  The  element  of  uncertainty  was  whether  the  cross 
bar  of  the  theta  had  not  been  added  by  a  later  hand,  so  that 
the  original  reading  may  have  been  OS.  Bishop  Ellicott 
carefully  examined  the  passage  with  the  aid  of  a  strong 
lens,  and  the  result  of  his  investigation,  as  given  in  a  note 
aiiponded  to  his  Critical  Commentary  on  First  Timothy,  in 
his  edition  of  the  Pastoral  Epistles,  was  to  satisfy  him 
that  the  original  reading  was  6f ,  the  cross  bar  of  the  theta 
having  arisen  from  the  central  line  of  c  in  the  word 
cvcrc^cM,  wJiich  is  directly  opposite,  shining  through  the 
leaf,  and  being  mistaken  by  a  scribe  for  part  of  the  theta, 
and  being  touched  up  accordingly, — a  view  which  was 
maintained  by  Wetstein.  On  the  other  hand,  both  Tregelles 
and  Scrivener,  who  made  the  same  investigation,  are  of 
opinion  that  the  stroke  of  the  epailon  cuts  the  theta  much 
too  hi jh  to  be  mistaken  by  any  ordinary  scribe  for  the 
crr>sa  bar  of  the  theta.  When  crirics  of  such  distinguished 
reimtation  differ,  the  question  of  the  original  reading  will 
probably  remain  for  ever  uncertain. 

The  first  use  that  was  made  of  the  MS.  for  critical 
purposes  wai  by  Bishop  AValton,  who  had  the  various  read- 
ings which  it  presents  inserted  in  his  great  Polyglott  Bible, 
nnder  the  texts  of  the  Septuagint  and  New  Testament 
respectively.  It  was  collated  by  both  Mill  and  Wetstein 
for  their  editions  of  the  Greek  Testament  In  1786  the 
New  Testament  was  published  in  a  fac^imfle  edition  by 
Dr  Woide,  at  that  time  librarian  to  the  British  Museum; 
the  types  of  this  edition  wore  cut  so  as  to  represent  the 
gcnend  appearance  of  the  letters;  and  the  edition  exhibits 
the  MS.  page  for  poge,  line  for  line,  and  letter  for  letter. 
The  work  was  accompanied  by  valuable  prolegomena  on 
th»  hirtory,  age,  &c.,  of  the  MS.;  and  is  allowed  to  have 
been  executed  with  remarkable  accuracy.  In  1828  the 
Bev.  H.  H.  Baber  completed  the  publication  of  the  Old 
Testament  portion  in  three  large  folio  volumes  (1816-1828) 
dio  in  fao-eimile^  vith  useful  prole|;omena  and  ngi^ 


Tischendorf  considers  the  editorial  accuracy  of  Baber  as 
inferior  to  that  of  Woide,  and  enumerates  a  number  of 
instances  where  the  readings  of  the  original  have  been 
incorrectly  given  by  Baber  (Prolegomena  to  Tischendorf  s 
4th  ed.  of  the  Septuagint^  p.  69,  sq,)  In  1860  vhe  text 
of  the  New  Testament  was  published  in  common  type  by 
K  H.  Cowper,  the  defective  portions  being  supplied  from 
Kiister's  edition  of  Mill's  Greek  Testament,  and  some 
inaccuracies  in  Woide's  edition  corrected  from  the  originsi 
In  1864  there  was  published  at  Oxford,  under  the  editor^ 
ship  of  Mr  Hansell,  the  text  of  the  Codex  AUxandrinus, 
along  with  that  of  throe  of  the  most  ancient  MSS.,  viz., 
Codd.  B,  C,  D,  with  the  Dublin  Cod.  Z,  and  a  collation  of 
the  Cod,  Sinaiiicua,  The  work  is.  arranged  in  parallel 
columns,  and  thus  presents,  at  one  view,  Uie  readings  of 
four  of  our  earliest  authorities  for  the  text  of  the  New 
Testament  (r.  c.) 

For  more  minnta  information  regarding  this  MS.  we  refer  to  the 
prolegomena  of  Woide  and  Baber;  to  Scrivener's  Introdudion  to  ihs 
Criticism  of  ihs  New  Tostameni,  Cambridge,  18«1 ;  to  the  fourth 
volume  of  Home's  Introdudion  to  iho  Kew  Testamsnt,  by  Tregelles, 
London,  1868;  and  to  Davidson's  Biblical  Crilidsm,  vol.  ii.,  £din- 
buTgh,  1852.  We  snbjoin  a  list  of  the  hooka  of  the  Old  and  Kew 
Testament  in  the  order  in  which  they  are  found  in  the  MS.  .*— 


rcr«#iff  Kofftov. ....  Genesis. 
E{o8ef  Atyvwrov  ...Kxodua. 

AwiTiKow Lcvitieua 

Apti/jMt Numbera. 

AcvTcpero/tior Deuteronomy. 

1^0-001  Navii Joshua,  son  of 

Nun. 

K^rroi ......Judges. 

?ove Ruth. 


Ton.  I. 

•  BetfftXumw  a'. Samuel  I.  (or 

Kings  I.) 

Baa-iX<iwr  ^ Samuel  IL  (or 

Kings  II.) 
Bae-iXciwr  y...Kings  I.  (or  III.) 
BaviAfiwr  8'...Kines  II.  (or  lY.) 
napoAfirofifywr  el  Chronicles  J 
na^a\«flrottfr»y  ff  Chronicles  II. 


Tom.  II. 


dene Hoaea. 

A/uvt Amos. 

Mixawt Micah. 

ImriK JoeL 

A/saciov. Ohadiah. 

Ittrot Jonah. 

Naov;t Kahum. 

A/ifioKovft. Habakkuk. 

a«^eri«s ZephanialL 

ATToiof HaffgaL 

Zaxo^taf Zechariah. 

MoAaxiot Malachi 

H<raiaf.. Isaiah. 

leptfuae Jeremiah. 

Bopovx • Baruch. 

epi|yei Lamentations. 


ErirroXn  Uptfitov  Epistle  of  Jere- 
miah. 

uCeKifif^ EzekieL 

Aayii|\ DanfeL 

E«-^p. Esther. 

Tm$tr Tobit 

Iov8ci# Judith. 

E^Zpasa' Esdraa  I. 

ZcZpat  ft Esdraa  IL,  in- 
cluding NccMio,  and  part  of 
the  canonicsl  Book  of  £ira. 

Mojrira/Sawr  d'..... Maccabees  1. 

MoffffaJBcuwr  ^.....Maccabees  II. 

MaitKa3ai»ir  y Maccabees  III. 

HaaaoiSoitfy  k Maccahees  lY. 


ToK.  in. 

A0ara0-iev  ErirroXn Epistle  of  Athanasina  to  Uarcollinns  on 

the  Psalms. 
Ev«'«/3iov  Trofftf'tif  (s£e)  ...Hypothesis  of  Eusebins  on  the  PsalmSi 

YaXri^pier /irr*  O^imr Psalms  161,  Hymns  1& 

I»/3 Job. 

fla^of/ftiai Proverbs. 

EicirXi}0'ia«Ti|S Ecclesiastet. 

KepM  As-ttmrmr Cantidea. 

Sofia  2eX»iuorrof Wisdom  of  Solomon. 

So^ca  li|0-ev  viev  2ipax.»...EccIe8iasticus,  or  Wisdom  of  Jesna^  aoo 

of  Siiuch. 

Tom.  IY. 

Evcry7«Xior  aara  Mortfaier  Afatthew. 
Eva77«Xior  Kara  MapKor...Mark. 
EtwryytXiar  aara  AavKar...Luke. 
EvoT^ffXior  aara  I«Nvn}y  John. 

npa^us  AvorroXwr Acts  of  the  Apostles. 

ErKTToXai  Ka0oXiffai  C*  ••••Seven  Cathoho Epistles,  viz.,  1  of  Jamea, 
3  of  Peter,  8  oi  John,  and  1  of  Jnde. 

EvirreXai  HovXev  iB' Fourteen  Epistles  of  PauL 

AveaaXvf  It  Imeunfov Revelation  of  John.    ' 

KAri/Aerros  EvirroXif  a'.....  1st  Epistle  of  Clement  to  the  Corinthiana 
KXiiiMrrof  EvirreXif  ^  ....2d  Epistle  of  Clement  to  the  Corinthiana. 

Ta\(«i  aeXe/uraref  i|' Ei^ht  Psalms  of  Solomon. 

J.  —  63 
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ALEXANDRIAN  SCHOOL.  Under  this  tiUe  ure 
generally  inclnded  certain  strongly-marked  tendencies  in 
literature  and  science  which  took  their  rise  in  the  city,  of 
Alexandria.  That  city,  founded  by  Alexander  the  Great 
about  the  time  when  Qreece,  in  losing  her  national  inde- 
pendence, lost  also  her  intellectual  supremacy,  was  in  eveiy 
way  admirably  adapted  for  becoming  the  new  centre  of  the 
world's  activity  and  thought  Its  situation  brought  it  into 
commercial  relations  with  all  the  nations  lying  around  the 
Mediterranean,  and  at  the  same  time  rendered  it  the  one 
communicating  link  with  the  wealth  and  civilisation  of  the 
East.  The  great  natural  advantages  it  thus  enjoyed 
were  artificially  increased  to  an  enormous  extent  by  the 
care  of  the  sovereigns  of  Egypt  Ptolemy  Soter  (reigned 
306-285  B.C.),  to  whom,  in  the  general  distribution  of 
Alexander's  conquests,  this  kingdom  had  fallen,  began  to 
draw  around  him  from  various  psrts  of  Qreeee  a  circle  of 
men  eminent  in  literature  and  philosophy.  To  the^  he 
gave  every  facility  for  the  prosecution  of  their  learned 
#  researches.  Under  the  inspiration  of  his  friend  Demetrius 
Fhalcreus,  the  Athenian  orator,  this  Ptolemy  laid  the 
foundations  of  the  great  library,  and  originated  the  keen 
search  for  all  written  works,  which  resulted  in  the  forma- 
tion of  a  collection  such  as  the  world  has  seldom  seen. 
He  also  built,  for  the  convenience  of  his  men  of  letters, 
the  Mnsuum,  in  which,  maintained  by  the  royal  bounty, 
they  resided,  studied,  and  taught  This  Museum  or  academy 
of  science  was  in  many  respects  not  unlike  a  modem  univer- 
sity. The  work  thus  begun  by  Ptolemy  Soter  was  carried 
on  vigorously  by  his  descendants,  in  particular  by  his  two 
immediate  successors,  Ptolemy  Philadelphus  and  Ptolemy 
Euergetea.  Philadelphus  (285-247  B.O.),  whose  librarian 
was  the  celebrated  Callimachus,  bought  up  all  Aristotle's 
collection  of  books,  and  also  introduced  a  number  of  Jewish 
and  Egjrptian  works.  Among  these  appears  to  have  been 
a  portion  of  the  Septuagint  Euergetes  (247-222  B.O.) 
largely  increased  the  library  by  seising  on  the  original 
editions  of  the  dramatists  laid  up  in  the  Athenian  archives, 
and  by  compelling  all  travellers  who  arrived  in  Alexandria 
to  leave  a  copy  of  any  work  they  possessed. 

The  inteUectual  movement  so  originated  extended  over 
a  long  period  of  years.  If  we  date  its  rise  from  the  4th 
century  B.C.,  at  the  time  of  the  fall  of  Greece  and  the 
foundation  of  the  Gneco-Maocdonian  empire,  we  must  look 
for  its  final  dissolution  in  the  7th  century  of  the  Christian 
en,  at  the  time  of  the  fall  of  AJoxandna  and  the  rise  of 
the  Mahometan  power.  But  this  very  long  period  faUs  into 
two  divisions.  The  first,  extending  from  about  306  B.C. 
to  about  30  B.C.,  includes  the  time  from  the  foundation  of 
the  Ptolemaic  dynasty  to  its  final  subjugation  by  the 
Jlomans;  the  second  extends  from  30  b.o.  to  640  a^d. 
The  characteristic  features  of  these  divisions  are  very  clearly 
marked,  and  their  difference  affords  an  explanation  of  the 
variety  and  vagueness  of  meaning  attaching  to  the  term 
Alexandrian  SchooL  In  the  first  of  the  two  periods  the 
intellectual  activity  was  of  a  purely  literary  and  scientific 
nature.  It  was  an  attempt  to  continue  and  develop,  under 
new  conditions,  the  old  Hellenic  culture.  This  direction 
of  effort  was  particularly  noticeable  under  the  early  Ptole- 
mies, Alexandria  being  then  almost  the  only  home  in  the 
world  for  pure  literature.  During  the  last  centuiy  and  a 
half  before  the  Christian  era,  the  school,  as  it  might  be 
called,  began  to  break  up  and  to  loee  its  individuality. 
This  was  due  partly  to  the  state  of  government  under  some 
of  the  later  Rolemies,  partly  to  the  formation  of  new  lite- 
rary circles  in  Rhodes,  Syria,  ^.,  whose  supporters,  though 
retaining  the  Alexandrian  peculiarities,  could  scwoely  be 
included  in  the  Alexandrian  schooL  The  loss  of  active 
life,  consequent  on  this  gradual  dissolution,  was  muoh  in- 
creased when  Alexandria  fell  under  Roman  sway.     Then 


the  influenee  of  the  school  was  extended  over  tli#  wMt 
known  world,  but  men  of  letters  begun  to  eoncentrate  it 
Rome  rather  than  at  Alexandria.  In  that  city,  howevs, 
there  were  new  forces  in  operation  which  piodnoed  s 
second  grand  outburst  of  intellectual  life.  The  new  more> 
ment  was  not  in  the  old  direction — had,  indeed,  nothing 
in  eommon  with  it  With  its  character  largely  dct<^inr<l 
by  Jewish  elements,  and  even  more  by  contact  with  th« 
dogmas  of  Christianity,  this  second  Alexandrian  school 
resulted  in  the  speculative  philosophy  of  the  Keo-Platonisti 
and  the  religious  phflosophy  of  the  Gnostics  and  earij 
church  fathers. 

There  ftppear,  therefore,  to  be  at  least  two  definite  signi- 
fications of  the  title  Alexandrian  School;  or  Father,  there 
are  two  Alexandrian  schools,  distinct  both  chronologically 
and  in  substance.  The  one  is  the  Alexandrian  school  of 
poetry  and  science,  the  other  the  Alexandrian  school  of 
philosophy.  As  regards  the  use  of  the  word  ''school"  tn 
denote  those  movements,  it  must  be  observed  that  the  tcnn 
is  misleading.  It  has  not  the  same  meaning  as  when 
applied  to  tibe  Academics  or  Peripatetics,  the  Stoics  cv 
Epicureans.  These  consisted  of  a  company  united  by 
holding  in  common  certain  speculative  principles,  hj  having 
the  same  theory  of  things.  There  was  nothing  at  all  cor- 
responding to  this  among  the  Alexandrians.  In  litcratuTe 
their  activities  were  directed  to  the  most  diverse  objects; 
they  have  only  in  common  a  certain  spirit  or  form. 
There  was  among  them  no  definite  system  of  philosophy. 
Even  in  the  later  schools  of  philosophy  proper  there  is 
found  a  community  rather  of  tendency  than  of  definite 
result  or  of  fixed  principles. 

Alexandrian  School  of  JMeratnre, — The  general  character 
of  the  literature  of  the  school  appears  as  the  necesaaiy  con- 
sequence of  the  state  of  affairs  brought  about  by  the  fsll 
of  Greek  nationolity  and  independence.  The  great  works 
of  the  Greek  mind  had  formerly  been  the  products  of  a 
fresh  life  of  .nature  and  perfect  freedom  of  thought  AU 
Iheir  hymns,  epics,  and  histories  were  bound  up  with  their 
individuality  as  a  free  people.  But  the  Macedonian  con- 
quest at  ChsBronea  brought  about  a  complete  dissolution  of 
this  Greek  life  in  all  its  relations,  private  and  political. 
The  full,  genial  spirit  of  Greek  thought  vanished  when 
freedom  was  loet,  with  which  it  was  inseparably  nnitecL 
A  substitute  for  this  originality  was  found  at  Alexandria  in 
learned  research,  extended  and  multifarious  knowledge 
Amply  provided  with  means  for  acquiring  information,  snd 
under  Uie  watchful  care  of  a  great  monarch,  the  Alexan- 
drians readfly  took  this  new  direction  in  literature.  With 
all  the  great  objects  removed  which  could  excite  a  tnir 
spirit  of  poetiy,  they  devoted  themselves  to  minute 
researches  in  all  sciences  subordinate  to  literature  proper. 
They  studied  criticism,  grammar,  prosody  and  metre, 
antiquities  and  mythology.  The  results  of  this  study 
constantly  appear  in  their  productions.  Their  works  are 
never  national,  never  addressed  to  a  people,  but  to  a  dicle 
of  learned  men.  Moreover,  the  very  fact  of  being  under 
the  protection,  and,  as  it  were,  in  the  pay  of  an  absohits 
monarch,  was  damaging  to  the  character  of  their  literature^ 
There  was  introduced  into  it  a  courtly  element,  dear  trace* 
pf  which,  with  all  its  accompaniments,  are  found  in  the 
extant  works  of  the  schooL  One  other  f act^  not  to  be  for- 
gotten in  forming  a  general  estimate  of  the  literary  valne 
of  their  productions,  is,  that  the  Hune  writer  was  frequently 
or  almost  always  distinguished  in  several  apedal  seieaoeBL 
The  most  renowned  poets  were  at  the  Hune  time  men  of 
culture  and  science,  critics,  ardusologists,  astronometa^  or 
physidanB.  To  such  writers  the  poetical  form  was  moiely 
a  convenient  vehicle  for  the  exposition  of  scieBoe. 

The  forms  of  poetical  composition  chiefly  enltivated  by 
the  Alexandrians  were  epio  and  lyrie  or  el^^iao,    Giest 
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epioi  are  wantfaig;  bat  in  their  place,  as  might  almost  ha\e 
been  expected,  ere  f  onnd  the  historical  and  the  didactic  or 
eKpoeitory  epioL  The  subjects  of  the  hLttoncal  epics  were 
generally  some  of  the  well-known  myths,  in  the  exposition 
of  which  the  writer  could  exhibit  the  full  extent  of  hin 
learning  and  his  perfect  command  of  verse.  These  poems 
are  in  a  sense  viduable  as  repertories  of  antiquities;  but 
their  style  is  on  the  whole  bad,  aud  infinite  patience  is 
required  to  dear  up  their  numerous  and  obscure  allusionb. 
The  best  extant  specimen  is  the  ArgoTiautica  of  ApoUonius 
lUiodiua;  the  most  characteristic  b  the  Alexandra  or  Cat" 
undra  of  Lycophron,  the  obscurity  of  which  is  almost 
proTerbiaL 

The  subjects  of  didaotic  epics  were  very  numerous ;  they 
seem  to  haye  depended  on  liie  special  knowledge  possessed 
by  the  writers,  who  used  Terse  as  a  form  for  unfolding 
thoir  information.  Some,  e.y.,  the  lost  poem  of  Callimachus, 
called  AtTcoy  were  on  the  origin  of  myths  and  religious 
obserrances;  others  were  on  special  sciences.  Thus  we 
have  two  poems  of  Aratus,  who,  though  not  resident  at 
Alexandria,  was  so  thoroughly  imbued  with  the  Alexan- 
drian spirit  as  to  be  with  reason  included  in  the  school ; 
the  one  is  an  essay  on  astronomy,  the  other  an  account  of 
the  signs  of  the  weather.  Nicander  of  Colophon  has  also 
left  us  two  epics,  one  on  remedies  for  poisons,  the  other  on 
the  bites  of  venomous  beasts.  Of  many  other  epic  poets 
only  the  names  are  known,  as  Diesearchusy  Euphorion, 
lUiianus,  Dionysius,  Oppianus.  The  spirit  of  all  their 
productions  is  the  same,  that  of  learned  research.  They 
are  distinguished  by  artistic  form,  purity  of  expression, 
aud  strict  attention  to  the  laws  of  metre  and  prosody, 
qualities  which,  however  good  in  themselves,  do  not  com- 
pensate for  want  of  originality,  freshness,  and  power. 

In  their  lyric  and  degiac  poetry  there  is  much  worthy 
of  admiration.  The  specimens  we  possess  are  not  devoid 
of  talent  or  of  a  certain  happy  art  of  expression.  Tet,  for 
the  most  part  they  either  relate  to  objects  thoroughly 
incapable  of  poetic  treatment^  where  the  writer's  endeavour 
is  rather  to  expound  the  matter  fully  than  to  render  it 
poetically  beautiful,  or  else  expend  Uiemselves  on  short 
isolated  subjects,  generally  myths,  and  are  erotic  in  cha- 
racter. The  earliest  of  the  elegiac  poets  was  Philetaa,  the 
sweet  singer  of  Cos.  But  the  most  distinguished  was  Calli- 
machus, undoubtedly  the  greatest  of  the  Alexandrian 
poets.  Of  his  numerous  works  there  remain  to  us  only 
a  few  hymns,  epigrams,  and  fragments  of  elegies.  Other 
lyric  poets  were  Phanodes,  Hermesianax,  Alexander  of 
^tolia,  and  Lycophron. 

Some  of  the  bust  productions  of  the  school  ^ere  thoir 
epigrams.  Of  these  we  have  several  specimens,  and  the 
art  of  composing  them  scorns  to  have  been  assiduously 
cultivated,  as  might  naturally  be  expected  from  the  court 
life  of  the  poets,  and  their  constant  endeavours  after  terse- 
uess  and  neatness  of  ejcpression.  Of  kindred  character 
were  the  parodies  and  satirical  poena,  of  which  the  best 
examples  were  the  SiXXot  of  Timon. 

Dramatio  poetry  appears  to  have  flourished  to  some  extent 
There  are  still  extant  three  or  four  varying  lists  of  the  seven 
great  dramatists  who  composed  the  Pleiad  of  Alexandria. 
Their  works,  perhaps  not  unfortunately,  have  perished.  A 
ruder  kind  of  drama,  the  amcebasan  verse,  or  bucolic  mime, 
devdoped  into  the  only  pure  stream  of  genial  poetry  found 
in  the  Alexandrian  School,  the  IdylU  of  Theocritus.  The 
name  of  these  poems  preserves  their  original  idea;  they 
were  picturet  of  fresh  country  life. 

The  most  interesting  f/ict  connected  with  this  Alexan- 
drian poetry  is  the  powerful  influence  it  exercised  on 
Roman  literature.  That  literature,  especially  in  the 
Augustan  age,  is  not  to  be  thoroughly  understood  without 
due  appreciation  of  the  character  of  the  Alexi^ndrian  School 


Before  the  Alexandiians  had  begun  to  produce  original 
works,  their  researches  were  directed  towaxds  the  master- 
pieces of  ancient  Greek  literature.  If  that  literature  was 
to  be  a  power  in  the  world,  it  must  1>e  handed  down  to 
posterity  in  a  form  capable  of  being  understood.  This 
was  the  toik  begun  and  carried  out  by  the  Alexandrian 
critics.  These  men  did  not  merely  collect  works,  but 
sought  to  arrange  them,  to  subject  the  texts  to  critidsm, 
and  to  explain  nay  allusion  or  reference  in  them  which  at 
a  later  date  might  become  obscure.  The  complete  philo- 
logical examination  of  any  work  consisted,  accordiiig  to 
them,  of  the  following  processes : — Biopdwris,  arrangement 
of  the  text;  AvdyvwriVf  settlement  of  accents;  rtxyrj,  theory 
of  forms,  syntax;  cfvyiTo-if,  explanation  either  of  words  or 
things ;  and  finally,  Kpun^  judgment  on  the  author  and  his 
work,  induding  all  questions  as  to  authentidty  and  integ- 
rity. To  poiform  their  task  adequatdy  required  from 
the  critics  a  wide  circle  of  knowledge ;  aud  from  tliis 
requirement  sprang  the  adenoes  of  grammar,  prosody, 
lexicography,  mythology,  and  archaeology.  The  service 
rendered  by  these  critics  is  invaluable.  To  them  we  owe 
not  merely  the  possession  of  the  greatest  works  of  Greek 
intellect,  but  the  possession  of  them  in  a  readable  state. 
The  most  cdebrated  critics  were  Zenodotus;  Aristophanes 
of  Byzantium,  to  whom  we  owe  the  theory  of  Greek 
accents;  and  Aristarchus  of  Samothrace,  confessedly  the 
Coryphaeus  of  criticism.  Others  were  Alexander  of  iEtolia, 
Lycophron,  Callimachux,  Eratosthenes,  and  many  of  a  later 
age,  for  the  critical  school  long  survived  the  literary. 
These  philological  labours  were  of  great  indirect  import- 
ance, for  they  led  immediatdy  to  the  study  of  the  natural 
sciences,  and  in  particular  to  a  more  accurate  knowledge 
of  geography  and  hi]fttory.  Condderable  attention  began 
to  be  paid  to  the  andent  history  of  Greece,  and  to  all  the 
myths  relating  to  the  foundation  of  states  and  cities.  A 
large  collection  of  such  curious  information  is  contained  in 
the  Btbliotheea  of  Apollodorus,  a  pupil  of  Aristarchus, 
who  flourished  in  the  2d  century  B.a  Eratosthenes  was 
the  first  to  write  on  mathematical  and  phydce!  geography; 
he  also  first  attempted  to  draw  up  a  chronologiccJ  table 
of  the  Egyptian  kings,  and  of  the  historical  events  of 
Greece.  His  Egjrptian  chronology,  along  with  that  of 
Manetho,  is  still  of  great  interest  to  scholars ;  and  Bunsen 
speaks  with  the  highest  admiration  of  his  researches  in 
Greek  history.  The  sciences  of  mathematics,  astronomy, 
and  medicine  were  also  cultivated  with  assiduity  and 
success  at  Alexandria,  but  they  can  scarcely  be  said  to 
have  their  origin  there,  or  in  any  strict  sense  to  form  a 
part  of  tfaiB  peculiarly  Alexandrian  literature.  The  founder 
of  the  matiiematical  school  was  the  cdebrated  Euclid: 
among  its  schohirs  wore  Archiinedes;  ApoUonius  of  Per^, 
author  of  a  treatise  on  Conic  Sections;  Eratosthenes,  to  whom 
we  owe  the  first  measurement  of  the  earth ;  and  Jlipimrchus, 
the  founder  of  the  epicyclical  theory  of  the  heavens,  after- 
wards called  the  Ptolemaic  system,  from  its  most  famous 
expodtor,  Claudius  Ptolemaeus,  Alexandria  coutinuc<^ 
long  after  the  Christian  era  to  be  celebrated  as  a  school  of 
mathematics  and  sdence. 

Alexandrian  School  of  Philosophy, — Although  it  is  not 
posdble  to  divide  literatures  with  absolute  rigidity  by 
centuries,  and  although  the  intellectual  life  of  Alexandria, 
particularly  as  applied  to  sdence,  long  survived  the  Bomau 
conquest,  yet  at  that  period  the  school,  which  for  some 
time  had  been  gradually  breaking  up,  seems  finally  to  have 
succumbed.  The  later  productions  in  the  fidd  of  pure 
literature  bear  the  stamp  of  Rome  rather  than  of  Alexan- 
dria. But  in  that  dty,  for  some  time  past,  there  had  been 
various  forces  secretly  working,  and  these  coming  in  con- 
tact with  great  spiritual  changes  occurring  in  the  world 
around,  produced  a  second  outburst  of  intellectual  activity. 
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AmoDg  the  iMvm  of  foreign  eonntries  transplanted  to 
Alexandria  by  its  founder  liad  been  a  few  Jews.  These 
gradually  increased  in  number,  until,  about  the  time  of  the 
Christian  era,  they  formed  an  influential  part  of  the  populace 
of  Egypt,  inhabited  two  of  the  fire  quarters  of  the  capital, 
and  held  high  offices  in  the  state.  They  had  been  well 
treated  by  the  Ptolemies^  and  for  some  time  experienced 
similar  treatment  from  the  Bomans.  The  new  move- 
ment of  thought  was  in  great  measure  due  to  the 
presence  of  this  Jewish  element.  The  contact  of  free 
Greek  speculation  with  the  peculiar  Jewish  ideas  of  the 
transcendence  of  Qod,  of  a  special  rerelation,  and  of  a 
singular  subjectiYe  ecstasy,  the  prophetic  state,  could  not 
fail  to  hare  a  strong  effect  on  the  mode  of  thought  of  the 
most  hignly  cultured  Jews.  From  many  causes  they  were 
more  than  ordinarily  open  to  receive  foreign  ideas.  Their 
isolated  position  hsui  been  broken  in  upon  by  their  long 
residence  as  a  small  minority  in  the  midst  of  an  atmo- 
sphere of  Greek  custom  and  thought,  and  in  the  most 
highly  cultivated  city  in  the  world.  Their  separation  from 
their  native  countiy  had  tended  to  broaden  Uieir  views  by 
weakening  the  strong  political  convictions  which  united 
thoir  destiny  and  their  sacred  writings  with  a  definite  land. 
It  was  a  necessary  consequence  that  they  should  endeavour 
BO  far  as  possible  to  assimilate  their  principles  to  Greek 
ideas.  The  two  systems  were  not,  they  found,  in  total 
contradiction ;  they  had  several  points  in  common.  This 
was  specially  the  case  with  the  Platonic  writings.  There 
thus  arose  among  the  Jews  a  constantly  increasing  tendency 
to  modify  or  widen  their  doctrines  so  as  to  admit  at 
Greek  conceptions,  and  then,  with  the  aid  of  these  concep- 
tions, to  systematise  their  own  somewhat  vague  religious 
views.  In  this  way  philosophy  and  religion  would  be 
united  or  identified.  There  is  truth  in  all  philosophy,  for 
philosophy  is  but  a  mangled  reproduction  of  the  sacred 
record  in  which  all  truth  is  contained.  The  Scriptures 
contain  all  philosophy,  but  not  explicitly ;  they  require  to 
be  interpreted.  The  system  thus  developed  has  a  philo- 
sophical aspect,  yet  never  ceases  to  be  essentially  Jewish, 
for  the  ultimate  resort  is  always  to  a  body  of  doctrine 
expressly  revealed.  Progress  in  this  direction  was  possible 
in  two  waya  First,  the  pure  Greek  metaphysical  thought 
rejected  a  body  of  truth  said  to  have  been  revealed  to  a 
special  people,  but  retained  the  idea  of  revelation  to  the 
individual  thinker.  A  doctrine  was  thus  evolved  which 
contained  most  of  the  oriental  or  Jewish  theosophical 
ideas,  but  in  logical  sequence  and  based  for  the  most  part 
on  the  earlier  works  of  Greek  thinkers.  Beligion  was 
retained,  but  was  explained  or  had  a  meaning  given  by 
philosophy.  To  this  powerful  movement  of  Uiought  the 
name  Keo-Platonism  is  given;  its  chief  representatives 
were  Ammonius  Saccas,  Plotinus,  Porphyry,  Jamblichus, 
and  Produs.  Second,  the  introduction  of  the  peculiar 
Christian  dogmas  could  not  fail  to  produce  a  lively  effect 
on  the  Alexandriftn  thinkers.  These  dogmas  had  to  be 
reconciled  with  philosophy,  or  the  one  must  yield  to  and 
be  absorbed  by  the  other.  The  attempt  to  solve  the  pro- 
blem of  their  mutual  relation  gave  rise  to  Gnosticism  in 
all  its  phases,  and  was  the  cause  of  the  speculative  element 
in  the  works  of  such  fathers  as  Clement  of  Alexandria 
and  Origen. 

To  the  whole  of  this  great  movement  the  title  Alexan- 
drian philosophy  must  be  given,  although  that  term  is 
sometimes  identified  with  Keo-Flatonism.  Of  the  exact 
historical  origin  of  it  we  have  no  certain  notice.  Some 
thinkers  are  of  opinion  that  even  in  the  Septuagint  traces 
of  rationalism  can  be  discovered.  (See  Frankel,  Historitch- 
hrititehe  Studien  nw  Septuagivta,  1841.)  In  AristobTilns 
(160  &  a)  is  found  a  tht>roughgoing  attempt  to  show  that 
early  Greek  speculations  were  in  harmony  with  the  divine 


record,  because  they  had  been  borrowed  from  it  Traeei 
of  allegorical  interpretation  are  also  found  in  him,  bst 
no  conception  of  a  theosophical  system.  In  the  pecohsr 
tenets  of  the  Therapeutct,  so  far  as  these  can  be  known,  may 
perhaps  be  traced  another  stream  of  influence,  the  Neo- 
Pythagorean.  The  complete  representative  of  the  Jewish 
religious  philosophy  was  Philo,  sumomed  Judsus^  who 
lived  at  Alexandria  during  the  Christian  era.  In  him  are 
found  a  complete  and  elaborate  theosophy  fusing  together 
religious  and  metaphysical  ideas,  a  firm  conviction  that  all 
truth  is  to  be  found  in  the  sacred  writings,  and  a  constant 
application  to  these  writings  of  the  principle  of  allegorical 
in^rpretation.  His  system  is  a  syncretism  of  Oriental 
mysticism  and  Greek  metaphysics,  and  the  effort  at  such 
a  combination  from  the  Jewish  side  could  go  no  further. 
After  Philo  Judaaus  there  remained  as  possible  courses 
either  Neo-Platonism  or  Gnosticism. 

Of  Alexandrian  literature  there  are  notices  in  histories  of 
Greek  literature,  as  M^er  and  Donaldson,  or  Bern  hardy ;  of 
Alexandrian  philosophy,  in  general  histories  of  philosophy 
and  of  early  Christianity.  Special  works,  which,  however, 
devote  most  attention  to  the  Keo-Platomsts,  are— 

Matter,  Kistoire  de  VEcoU  <fAUxandrte,  2d  ed.  3  vola 
1840-44;  Simon,  HiOoirt  de  r£coU  d^AUxandrie,  2  vola 
1844-45;  Vacherot,  Hutoire  criUque  de  P£cote  d^Alt^t- 
andrie,  3  vola  1846-!>1 ;  Kingaley,  Alexandria  and  her 
Schooie,  1854;  Gfrorer,  JPhilo  nnd  die  Alexandrxnieeke 
Theoeophie,  1835;  Daehne,  Geechieht  -  Dartteilung  da 
JOdiech-Alexandrinieehen  Reliffionsphiloeophie,  2  vo]&  1834. 

ALEXAKDBINE  VEBSE,  a  name  given  to  the  leading 
measure  in  French  poetry.  It  is  the  heroic  French  verac, 
used  in  epic  narrative,  in  tragedy,  and  in  the  higher  comedy. 
There  is  some  doubt  as  to  the  origin  of  the  name;  but 
most  probably  it  is  derived  from  a  collection  of  romances, 
publi^ed  early  in  t^^e  13th  century,  of  which  Alexander  of 
Macedon  was  the  hero,  and  in  which  he  was  represented, 
somewhat  like  our  own  Arthur,  as  the  pride  and  crown  of 
chivalry.  Before  the  publication  of  this  work  most  of  the 
trouv^re  romances  appeared  in  octo-syllabic  verse.  The 
new  work,  which  was  henceforth  to  set  the  fashion  to 
French  literature,  was  written  in  lines  of  twelve  syllables, 
but  with  a  freedom  of  pause  which  was  afterwarda  greatly 
curtailed.  The  new  fashion,  however,  was  not  adopted  aU 
at  once.  The  metre  fell  into  disuse  until  the  reign  of 
Francis  L,  when  it  was  revived  by  Jean  Antoine  de  Bceuf, 
one  of  the  seven  poets  known  as  the  Pleiadea.  It  was  not 
he,  however,  but  Bonsard,  who  made  the  verse  popnhtf, 
and  gave  it  vogue  in  France.  From  his  time  it  became 
the  recognised  vehicle  for  all  great  poetry,  and  the  r^ula- 
tion  of  its  pauses  became  more  and  more  strict  The  fol- 
lowing is  an  example  of  the  verse  as  used  by  Bacine— 

"  Oh.  sois-je  ?  qu'ai-ja  fait  ?  |  que  doia-j«  fairs  racers  f 
Qael  tranaport  m^  aaiait  f  |  qael  diagrin  me  divon  f  * 

Two  inexorable  laws  came  to  be  established  with  regard  to 
the  pausea  The  first  b,  that  each  line  should  be  divided 
into  two  equal  parts,  the  sixth  syllable  always  ending  with 
a  word.  In  the  earlier  use  of  this  metre,  on  the  contrai>, 
it  frequently  happened  that  the  sixth  and  seventh  syUaUes 
belonged  to  the  same  word.  The  other  ia,  that,  exceiit 
under  the  most  stringent  conditions,  there  should  be  none 
of  what  the  French  critics  call  ei^mbement,  that  is,  the 
overlapping  of  the  sense  from  one  line  on  to  the  next 
Bonsard  completely  ignored  this  rule,  which  was  after  his 
time  settled  by  the  authority  of  Malherbe^  Such  verses  ss 
the  following  by  Bonsard  wc::Lld  be  intolerable  in  modeni 
French  poetry — 

*'  Cette  nymphe  royde  cat  digne  qa*on  lot  dmna 
Dca  autela.  •  •  • 

Let  Ptrauea  ae  diaoient:  Ch^lee,  qa|  doit  mir 
Aa  inonaii  t  t  t 
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Je  T6111,  t'd  ati  pOMn>le»  attaindr*  U  knagae 
Deoalla.  .  .  . 

Slichael  Drayton,  vho  vas  twentj-two  yoan  of  age  when 
boDBard  difld,  seemed  to  think  that  the  Alexandrine  might  be 
as  pleaaing  to  English  as  it  was  to  French  ears,  and  inthia 
metre  ha  wrote  a  long  poem  in  twenty-four  hooka  called 
the  Polfclbion,  The  metre,  howeyer,  failed  to  catch  the 
English  ear.  Our  principal  measure  is  a  line  of  ten 
BjUablea,  and  we  nse  the  Alexandrine  onlj  occasionally  to 
give  it  Tariety  and  weight  In  our  ordinary  heroio  Terse 
it  is  but  raroly  introduced;  but  in  the  faTourite  narratiTe 
metre,  known  as  the  Bpenserian,  it  comes  in  regularly 
as  the  eonduding  line  of  each  stanza.  In  English 
usage,  moreoTer,  it  is  to  be  observed  that  there  is  no  fixed 
role  as  to  the  position  of  the  pause,  though  it  is  true  that 
most  commonly  the  pause  occurs  at  the  end  of  the  sixth 
syllable.  Spenser  is  very  free  in  shifting  the  pause  about; 
and  though  the  later  poets  who  have  used  this  stanza  are 
not  so  free,  yet,  with  the  exception  of  Shenstone  and  of 
Byron,  they  do  not  scruple  to  obliterate  all  pause  between 
the  sixth  and  seventh  syUablos.  Thus  Thomson  {Cattle  of 
IndoUnee^  i  42): — 

"  And  rnoBio  l«nt  new  gUdnets  to  the  morning  afr." 

l!h»  danger  in  the  use  of  the  Alexandrine  is  that,  in 
attempting  to  give  dignity  to  his  line,  the  poet  may  only 
produce  heaviness,  incurring  the  sneer  of  Pope— 

"  A  nMdloM  Alexandrine  ends  the  iong, 
That^  like  a  wounded  snake^  drags  its  ilow  length  alongp" 

(b.  S.  D.) 

ALEXIS,  an  ancient  comic  poet,  bom  about  394  &a 
at  Thurii  in  Magna  Gneda,  the  uncle  and  instructor  of 
Menander.  Plutarch  says  that  he  lived  to  the  age  of  106 
years,  and  according  to  Suidas  he  wrote  245  plays,,  of 
which  the  titles  of  113  are  known.  The  fragments  that 
have  been  preserved  by  Athensus  and  Stobnus  attest  the 
wit  and  elegance  of  the  author.  The  plays  were  frequently 
/  translated  by  the  Latin  comic  writers.  (See  Meineke, 
Fragm,  Conv.  Grae,  voL  L) 

ALEXIUS  I,  the  nephew  of  Isaac  Comnenus,  end  the 
kiost  distinguished  member  of  the  Comnenus  family,  was 
bom  in  1048,  and  died  in  1 1 18.  In  early  life  he  signalised 
himself  in  the  wars  against  the  enemies  of  his  country ;  but  the 
mean  jealousies  of  the  ministers  of  the  emperor  Nicephorus 
(sumamed  Botaniates)  drove  him  to  take  up  arms  against 
a  sovereign  whose  cause  he  had  thrice  gallantly  defended 
against  powerful  insurgent  leaders;  and  he  ascended  the 
throne  of  Constantinople  in  1081.  His  character  has  been 
too  partially  drawn  by  his  favourite  daughter,  Anna  Com- 
nena,  who  has,  however,  justly  remarked  that  the  disorders 
of  the  times  were  both  the  misfortune  and  glory  of  Alexius, 
and  that  he  paid  the  penalty  for  the  vices  of  his  pre- 
deeesBoib  In  his  reign  the  Turks  extended  their  conquests 
from  Persia  to  the  Hellespont;  on  the  north  the  empire 
was  asbsiled  by  hordes  of  barbarians  from  the  Danube,  and 
on  the  west  by  the  Normans;  while  Europe  pressed  on 
Asia  by  way  of  Constantinople,  in  the  excitement  of 
the  fint  crusade.  Amid  these  disturbcmces  Alexius 
managed  the  affairs  of  the  state  with  a  dexterous  and 
courageous  hand,  though  his  policy  was  ascribed  by 
the  Latins  to  cowardice  or  treachery.  He  was  politic 
enough  to  derive  solid  advantages  from  the  romantic  valour 
of  the  crusaders.  Alexius  outlived  the  love  of  his  sub- 
.  jeets,  and  their  patience  was  all  but  exhausted  in  the  latter 
part  of  his  long  reign.  The  nobility  were  irritated  by  the 
extravagance  of  his  relations;  the  people  by  his  severity 
aiid  exactions;  and  the  clergy  murmured  at  his  appropria- 
tion of  the  church  funds  to  the  defence  of  the  state. 

AL?ANI,  DoHZirico,  an  Italian  painter,  bom  at  Peragia 
towards  the  dose  of  the  fifteenth  century.     The  precise 


date  is  uncertain,  but  he  was  a  contemporary  of  Eaphael, 
with  whom  he  studied  in  the  school  of  Perugino.  The 
two  artists  lived  on  terms  of  intimate  friendship,  and  the 
influence  of  the  more  distmgmshed  of  the  two  is  so  dearly 
traceable  in  the  works  of  the  other,  that  these  have  fre- 
quently been  attributed  to  BaphaeL  Towards  the  dose 
of  lus  lif e  Alfani  gradually  changed  his  style,  and  approxi- 
mated to  that  of  the  later  Florentine  school  The  date  of 
his  death,  acoording  to  some,  was  1540,  while  others  say  he 
was  alive  in  1553.  Pictures  by  Alfani  may  be  seen  in 
collections  at  Florence,  and  in  several  churches  in  Perogia. 
AL-FABABI,  Abu  Nasx  Muhasolld  Ibk  Taxkiux, 
one  of  the  earliest  Arabian  philosophers,  flourished  during 
the  former  half  of  the  10th  century.  Philosophy,  among 
the  Arabs,  waa  originally  an  extension  of  the  related 
sciences  of  astronomy  and  medicine,  and  the  fiist  philo- 
sophers were  physicians.  The  more  eminent  of  them  were 
court  physicians,  and  to  this  they  doubtless  owed  their 
protection  against  the  jealous  suapidons  of  the  Maho- 
metan sectSL  Al-Farabi  ia  supposed  (for  the  detailed 
accounts  of  his  life  are  legendaiy)  to  have  concerned  him- 
self more  with  the  theory  than  the  practice  of  medidne ; 
but  he  is  known  to  have  been  a  physiciali  at  the  court  of 
Seif-Eddaula,  and  died  when  it  was  at  Damascus  in  950, 
Unlike  some  of  his  successors,  notably  Avicenna,  he  was 
an  ascetic  and  his  philosophy,  which  has  a  slight  Platonic 
infusion,  bears  traces  of  the  contrast  He  was  unsystematic, 
and  the  sketches  and  aphorisms  of  his  which  have  come 
down  to  us  (many  of  his  treatises  are  still  in  MS.)  only 
partially  enable  us  to  reconstmct  his  philosophy.  In  hu 
opusculum  J)e  Scientiia  he  enumerates  six  orders  of 
sdences : — (1.)  Language,  by  which  he  means  little  more 
than  grammar.  (2.)  Logic,  which  he  names  as  an  art, 
conceives  generally  as  a  sdence,  and  confounds  in  its  details 
with  the  corresponding  art,  with  rhetoric,  and  with  critidsm. 
(3.)  The  mathematical  sdences,  enU)radng  geometry, 
arithmetic,  optics,  the  sdence  of  the  stars,  music,  and  the 
sciences  of  wdghts  and  of  capadties  {ingenia).  Arithmetic 
is  abstract  and  concrete ;  geometry  is  active,  passive,  and 
speculative ;  and  the  sdence  of  the  stars  indudes  astronomy, 
astrology,  the  science  of  climates,  and  of  dreams  and 
auguriesb  (4.)  The  natural  sdences,  ten  in  number,  (5.^ 
Civil  sdence,  mduding  judicial  science  and  rhetoric.  (6.) 
Divine  sdence,  or  metaphysics.  This  hierarchy  has  striking 
approximations  to  the  most  mudem  classifications.  Logic 
and  mathematics,  the  most  abstract  sciences,  are  near  the 
beginning,  if  not  quite  first ;  what  stands  for  sodal  sdence 
follows  the  phydcal  concrete  sciences ;  and  the  distinction 
between  abstract  and  concrete,  which  Comte  made  one  of  the 
bases  of  his  dassification.  and  which  has  been  more  accuratdy 
discriminated  by  Spencer,  is  on  the  whole  clearly  seised. 
But  art  is  throughout  confounded  with  sdence ;  supersti- 
tions are  mixed  up  with  facts;  physical  and  mental 
phenomena  are  not  always  separated ;  the  subjective  and 
the  objective  (learning  and  sdence)  are  confused,  as 
they  afterwards  were  by  Bacon ;  and  there  is  no  science  of 
man — ^man  was  not  yet  concdved,  metaphysically,  as  an 
individual  This  agrees  with  Al-Farabi's  sdence  of  politics 
as  expounded  in  another  work,  in  which  he  follows  his 
master,  Aristotle,  in  denying  the  permanence  of  the 
individual  soul,  and  antidpates  the  Averrhoistio  doctrine 
of  the  unity  of  souls.  For  his  metaphysics  is  Peripatetic, 
as  Peripateticism  was  interpreted  by  the  Neo-Platonist 
commentators  on  Aristotle.  Starting  with  the  distinction 
between  the  posdble  and  the  necessary,  he  assumes  that 
there  must  Lo  some  supreme  necessary  existence  which 
accounts  for  all  actual  existence.  This  supreme  exist- 
ence has  infinite  life,  wibdom,  power,  beauty,  goodness, 
drc,  but  it  is  an  absolute  unity,  and  is  without  distinguish- 
able attributes.      How  does  the  world,  ^nth  its  infinite 
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multipUcity  and  divenity,  iasne  from  this  ftbaolutely  one 
and  identical  being  1  Here  Al-Farabi  neo-platomsea.  It 
proceeds  by  emanation.  The  absolute  Being  knows  itself, 
and  in  Tirtne  of  this  knowledge  the  first  intelligence  exists* 
He  does  not  explain  how  aelf-consciouaness  comes  tp  be 
inseparable  from  necessary  existence,  but  his  dynamic,  at 
this  and  all  the  lower  stages,  is  self-knowledge;  and  indeed 
the  act  Jbt  knowing  and  the  resultant  existence  appear  at 
this  height  of  abstraction  to  be  all  but  identical  The  first 
intelligence,  intrinsically  a  unity,  contains  multiplicity, 
because  it  is  no  longer  devoid  of  attributes.  In  so  far  as 
it  necessarily  exists,  it  evolves  the  second  intelligenee ;  in 
so  far  as  it  is  merely  potential  being,  and  knows  itself,  it 
evolves  the  world-soul  and  the  uppermost  world-circle, 
which  is  moved  by  that  souL  SimilEirly  descending  intel- 
ligences, ever-wider  world-cirdes  and  the  corresponding 
souls,  are  evolved  by  the  same  process  of  emanation,  down 
to  the  active  reason,  which  is  most  nearly  related  to  the 
earthly  elements  and  human  souls.  The  active  reason, 
by  its  contact  with  matter,  impresses  on  it  forms,  of  which 
the  human  soul  is  one,  with  greater  or  less  permanence 
according  to  the  degree  in  which  it  is  immersed  in,  or 
rises  above,  matter.  The  forms  decline  in  permanence  the 
further  we  descend  below  the  active  reason,  and  the  matter 
which  has  least  form  is  the  limit  of  emanation.  There  is 
here  nothing  like  what  is  now  called  evolution :  the  con- 
ception of  £e  universe  is,  as  in  .all  theories  of  emanation, 
really  statical,  not  dynamical,  for  the  ideas  of  cause  and 
perpetual  causation  do  not  yet  exist;  and  of  course  the 
process  is  the  reverse  of  that  implied  in  the  modem 
development  theory.  (For  information  on  Al-Farabi,  see 
Munk,  Iff  lancet,  pp.  341--52;  and  Steinschneider,  M^moirea 
de  PAcadintU  de  St  PettrJbcurg^  vii  s^e,  torn.  xiiL  Two 
of  his  opnscula  have  been  translated  by  SchmSlders, 
Documenta  PhUotophicB  Arabum,  and  two  are  contained  in 
AlpJuxrabii  Opera  Omnia,  Parisiia,  1688.) 

ALFIERI,  YiTTOBio,  chiefly  celebrated  as  the  author 
who  raised  the  Italian  tragic  drama  from  its  previous  state 
of  degradation,  was  bom  on  the  17th  Januaiy  1749,  at 
the  town  of  Asti,  in  Piedmont,  fie  lost  his  father  in 
early  infancy ;  but  he  continued  to  reside  with  his  mother, 
who  married  a  second  time,  till  his  tenth  year,  when  he 
was  placed  at  the  academy  of  Turin.  After  he  had  passed 
1  twelvemonth  at  the  ao&demy,  he  went  on  a  short  visit 
to  a  relation  who  dwelt  at  Coni ;  and  during  his  stay  there 
he  made  his  first  poetical  attempt,  in  a  sonnet  chiefly 
borrowed  from  lines  in  Ariosto  and  Metastasio,  the  only 
poets  he  had  at  that  time  read.  When  thirteen  years  <^ 
age  he  was  induced  to  commence  the  study  of  civil  and 
canonical  law ;  but  the  attempt  only  served  to  disgust  him 
with  every  species  of  application,  and  to  increase  his  relish 
for  the  perusal  of  French  romances.  By  the  death  of  his 
uncle,  who  had  hitherto  taken  some  charge  of  his  education 
and  conduct,  he  was  left,  at  the  age  of  fourteen,  to  ezgoy 
without  control  his  vast  paternal  inheritance,  augmented 
by  the  recent  accession  of  hiii  uncle's  fortune.  He  now 
began  to  attend  the  riding-school,  where  he  acquired  that 
nige  for  horses  and  equestrian  exercise  which  continued  to  be 
one  of  his  strongest  passions  till  the  close  of  his  existence. 

After  some  time  s]>ent  in  alternate  fits  of  extravagant 
dissipation  and  ill-directed  study,  he  was  seised  wiUi  a 
desire  of  travelling ;  and  having  obtained  permission  from 
tLa  king,  he  departed  in  1766,  under  the  care  of  an  English 
preceptor.  Restiess  and  unquiet,  he  posted  with  the 
utmost  rapidity  through  the  towns  of  Italy;  and  his 
improvement  was  such  as  was  to  be  expected  from  his  mode 
of  travelling  and  his  previous  habits.  Hoping  to  find 
in  foreign  countries  some  relief  from  the  tedium  and  ennvi 
with  which  he  was  oppressed,  and  being  anxious  to  become 
acquainted  with  the  French  theatre,  he  proceeded  to  Paris. 


But  he    appears   to   have   been    completaly   dissaftisied 

with  everything  he  witnessed  in  France,  ftnd  coilicfteted  l 
dislike  to  its  people,  which  his  intercourse  in  fatoM  ireaa 
father  contributed  to  an^pnent  than  diminislL  In  Httlsaj 
he  became  deeply  anamoured  of  a  marxidd  kdy,  wIia 
returned  his  attaehment,  but  who  was  soon  obliged  to 
aocompany  her  husband  to  SwitzerUnd.  Alfieri,  whose 
feelings  were  of  the  most  impetuous  description,  was  is 
despair  at  this  separation,  and  returned  to  his  own  eoontiy 
in  the  utmost  anguish  and  despondency  of  mind.  Whik 
under  this  depression  of  spirits  he  was  induced  to  seek 
alleviation  from  works  of  Uteratnre;  and  the  perusal  oi 
Plutarch's  Livet,  which  he  read  with  profound  emotioa, 
inspired  him  witii  an  enthusiastic  passion  for  freedom  sad 
independence.  Under  the  influence  of  this  rage  for  liberty 
he  recommenoed  hia  travels ;  and  his  only  gratification,  in 
the  absence  of  freedom  among  the  Continental  states, 
appears  to  have  been  derived  from  contemplating  the  wild 
and  sterile  regions  of  the  north  of  Sweden,  where  gloomy 
forests,  lakes,  and  precipices  conspired  to  excite  those 
sublime  and  melancholy  ideas  which  were' congenial  to  his 
disposition.  Everywhere  his  soul  felt  as  if  confined  by 
the  bonds  of  society;  he  panted  for  something  more  free  in 
government,  more  elevated  in  sentiment,  more  devoted  in 
love,  and  more  pexf eot  in  friendship.  In  search  of  this  ide&l 
world  he  pobted  through  various  countries,  more  with  the 
rapidity  of  a  courier  than  of  one  who  travels  for  amuse- 
ment or  instruction.  During  a  journey  to  London,  he 
engaged  in  an  intrigue  with  a  married  lady  of  high  tank , 
and  having  been  detected,  the  publicity  of  a  rencounter 
with  the  iigurod  husband,  and  of  a  divorce  i/hicli  followed, 
rendered  it  expedient  and  desirable  for  him  to  quit 
England.  He  then  visited  Spain  and  Portugal,  where  he 
became  acquainted  with  the  Abb^  Oaluso,  who  remained 
through  life  the  most  attached  and  estimable  friend  he 
ever  possessed.  In  1773  Alfieri  returned  to  Turin,  where 
he  again  became  enamoured  of  a  lady,  whom  he  loved  witL 
his  usual  ardour,  and  who  seems  to  have  been  as  nndeserr 
ing  of  a  sincere  attachment  as  those  he  had  hitherto  adored 
In  the  course  of  a  long  attendance  on  his  mistress,  during 
a  malady  with  which  idie  was  aflUoted^  he  one  daj  wrote  s 
dialogue  or  >  scene  of  a  drama,  which  he  left  at  her  house 
On  a  difference  taking  place  between  them,  the  piece  vsj 
returned  to  him,  and  being  retouched  and  extended  to 
five  acts,  it  was  performed  at  Turin  in  1775,  under  the 
tiUe  of  CUopaira. 

From  this  moment  Alfieri  was  seised  with  an  insatiaUe 
thirst  for  theatrical  fame,  and  the  remainder  of  his  lif r 
was  devoted  to  its  attainment  His  first  two  tngediei, 
Filippo  and  Polinice,  were  originally  written  in  FiencL 
prose ;  and  when  he  came  to  versify  them  in  Italian,  ha 
found  that,  from  his  Lombard  origin,  and  long  interci.ui>- 
with  foreigners,  he  expressed  himself  with  feebleness  and 
inaccuracy.  Aocordinjgly,  with  the  viiw  of  improving  hi- 
Italian  style,  he  went  to  Tuscany,  and,  during  an  altemato 
residence  at  Florence  and  Siena,  he  completed  his  /t/i/v^ 
and  Polinieef  and  conceived  the  plan  of  various  other 
dramasL  While  thus  employsd^  he  became  acquainted  with 
the  Countess  of  Albany,  who  then  resided  with  her  husband 
at  Florence.  For  her  he  formed  an  attachment  which,  if 
less  violent  than  his  former  loves,  appears  to  have  been 
more  permanent  With  this  motive  to  remain  at  Florence, 
he  oould  not  endure  the  chains  by  which  his  vast  posses-' 
sions  bound  him  to  Piedmont  He  therefore  resigned  In* 
whole  property  to  his  sister,  the  Countess  Cumiana,  reserr- 
ing  an  annuity  which  scarcely  amounted  to  a  half  of  hit 
original  revenues.  At  this  period  the^  Countess  of  Albany, 
urged  by  the  ill-treatment  she  received  from  her  husband, 
sought  refuge  in  Rome,  where  ahe  at  length  received  per 
mission  from  the  pope  to  live' apart  from  her  tonnentor. 
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Alfieii  followed  the  eotrntess  to  tliat  eapitel,  where  he  com- 
l»leied  f omteen  tragedies,  four  of  whidi  were  now  for  the 
first  time  printed  at  Sieniuk 

At  length,  however,  it  was  thought  prosper  ih«t^  by  leav- 
ing Rome,  he  should  remore  the  aspersions  which  had 
been  thrown  on  the  ohjeot  of  his  affectiona  During  the 
year  1783  he  therefore  trsTelled  through  different  states  of 
Italy,  and  published  six  additional  tragediefi  The  interests 
of  his  love  and  literaiy  gloiy  had  not  diminished  his  rage 
for  horses,  which  seems  to  have  been  at  least  the  third 
passion  of  his  soul  He  came  to  England  solely  for  the 
purpose  of  purchasing  a  number  of  these  animals,  which 
he  carried  with  him  to  Italy.  On  his  return  he  learned 
that  the  Countess  of  Albany  had  gone  to  Colmar  in  Alsace, 
where  he  joined  her,  and  resided  with  her  under  the  same 
roof  during  the  rest  of  his  life.  They  chiefly  passed  their 
timo  between  Alsace  and  Paris,  but  at  length  took  up 
their  abode  entirely  in  that  metropoUs.  While  here,  Alfleri 
made  arrangements  with  Didot  for  an  edition  of  his  trage- 
dies ;  but  was  soon  after  forced  to  quit  Paris  by  the  storms 
of  the  Revolution.  He  recrossed  the  Alpe  with  the 
countess,  and  finally  settled  at  Florence.  The  last  ten 
years  of  his  life,  which  he  spent  in  that  city,  seem  to  have 
been  the  happiest  of  his  existence.  During  that  long 
period  his  tranquillity  was  only  interrupted  by  the  entrance 
of  the  Revolutionary  armies  into  Florence  in  1799.  Though 
an  enemy  of  kings,  the  aristocratio  feelings  of  Alfieri 
rendered  him  also  a  decided  foe  to  the  principles  and 
leaders  of  the  French  Revolution ;  and  he  rejected  with 
the  utmost  contempt  thoee  advances  which  were  made 
with  a  view  to  bring  him  over  to  their  cause.  The  con- 
cluding years  of  his  life  wore  laudably  employed  in  the 
study  of  the  Greek  literature,  and  in  perfecting  a  series  of 
coznodioa.  His  assiduous  labour  on  this  subject,  which  he 
pursued  with  his  characteristio  impetuosity,  exhausted  his 
strength,  and  brought  on  a  malady  for  which  he  would 
not  adopt  the  prescriptions  of  his  physicians,  but  obstinately 
persisted  in  employing  remedies  of  his  own.  His  disorder 
rapidly  in«7cased,  and  at  length  terminated  his  life  on  the 
8th  October  1803,  in  the  fifty-fifth  year  of  his  age. 

The  character  of  Alfieri  may  be  best  appreciated  from  the 
portrait  which  he  has  drawn  of  himself  in  his  own  Memair$ 
of  hit  Life.  He  was  evidently  of  an  irritable,  impetu9us, 
and  almost  ungovernable  temper.  Pride,  which  seems  to 
haTO  been  a  ruling  sentiment,  may  account  for  many 
apparent  inconsistencies  of  his  character.  But  his  less 
amiable  qualities  were  greatly  softened  by  the  cultivation  of 
L'terature.  His  application  to  study  gradually  tranquillised 
his  temper  and  softened  his  manners,  leaving  him  at  the 
same  time  in  perfect  possession  of  those  good  qualities 
which  he  had  inherited  from  nature, — a  warm  and  dis- 
interested attachment  to  his  family  and  friends,  united  to 
a  generosity,  vigour,  and  elevation  of  character,  which 
tendered  liim  not  unworthy  to  embody  in  his  dramas  the 
actions  and  sentiments  of  Grecian  heroes. 

It  is  to  hii  dramu  that  Alfieri  is  chiefly  indebted  for  the  high 
repntation  he  has  attained.  Before  hit  time  the  Italian  language,  io 
harmoiuoiia  in  the  Senmti§  of  Petrarch,  and  ao  energetio  in  the 
(kmmMdia  of  Dante^  had  been  invariably  languid  and  proeaio  in 
dramatlo  dialogue.  The  pedantio  and  inanimate  tra^ediee  of  the 
Itfth  century  were  foUowod,  daring  the  iron  age  of  Italian  litera- 
tore^  b|r  drAmaa  of  which  eztraraganoe  in  the  eentimente  and  im- 
nrobabtli^  in  the  action  were  the  chief  oharaoteriatice.  The  pro- 
digione  anoeew  of  the  Mtrcif  of  Maffei,  which  appeared  fai  tiie 
Gommenoemettt  of  the  last  century,  may  be  attribated  more  to  a 
eompariflon  with  each  productions  than  to  intrinaic  merit  In  this 
degradation  of  tragic  taste  the  appearance  of  the  tragediee  of  Alfiori 
was  perhapa  the  moct  important  literary  event  that  had  ooonircd  in 
Italy  daring  the  18th  eantory.  «  On  theae  tragediea  it  is  difilonlt  to 
proBomice  a  judgment,  aa  the  taate  and  ayatemof  the  author  under- 
went oonalderalMe  chauM  and  modification  during  the  intemJs 
which  eLapeed  between  tae  three  periods  of  their  imblication.  Aa 
SBMsrivs  Bsrahneaa  of  style,  aa  asperity  of  eentment,  and  total 


want  of  poetical  ornament,  are  the  charaeteriitics  of  his  first  four 
tragedies,  FHin^,  F^ink$,  Antigone,  and  yirginia.  These  faults 
were  in  some  measnn  corrected  in  the  aix  tragedioa  whkh  he  cave 
to  the  world  some  yean  after,  and  in  those  which  he  published  along 
with  SutO,  the  dram»  which  enjoyed  the  greatctt  sucoess  of  all  his 
productions ;  s  popularity  which  may  be  partly  attribated  to  the 
severe  and  unadorned  manner  of  Alfieri  being  well  adapted  to  the 
patriarchal  aimplidty  of  the  age  in  which  the  scene  of  the  tragedy  is 
placed.  But  though  there  be  a  considerable  diCTeronce  in  hia  dramss, 
there  are  certain  obeMvations  applicable  to  them  alL  None  of  the 
plots  are  of  his  own  invention.  They  are  founded  either  on  mytho- 
logical &ble  or  history  ;  moat  of  tliem  had  been  previously  treated 
by  the  Greek  dramatists,  or  bv  Seneca.  Eosmutida,  the  only  one 
which  oould  be  supposed  of  his  own  contrivance,  and  which  is 
certainly  the  leaat  nappy  eflVision  of  his  genius,  is  partly  founded 
on  the  eighteenth  novel  of  the  third  part  of  Bandello,  and  pertly  on 
Prevost's  Mimoiru  cTim  Hcmms  ds  QualUi.  But  wliatever  subject 
he  chooees,  his  dramas  are  always  formed  on  the  Grecian  model,  and 
breathe  a  freedom  and  independence  worthy  of  an  Athenian  poet 
Indeed,  his  Agide  and  Bruio  may  rather  be  considered  oratorical 
declamations  and  dialogues  on  liberty  than  tragedies.  The  unities 
of  time  and  place  are  not  so  scmpuloasly  observed  in  his  as  in  the 
ancient  dramas ;  but  he  has  rigidly  adhered  to  a  unity  of  action  and 
interest.  He  occupies  his  scene  with  one  great  action  and  one 
ruling  passion,  and  removes  from  it  every  accessary  event  or  feeling. 
In  this  excessire  seal  for  the  observance  of  unity  he  seems  to  have 
forgotten  that  its  charm  consists  in  producing  a  common  relation 
between  multiplied  feelings,  and  not  in  the  bare  exhibition  of  one, 
divested  of  thoee  varioos  accompaniments  which  give  hannony  to 
the  whole.  Consistently  with  that  austere  and  simple  maimer 
which  he  considered  the  chief  excellence  of  dramatio  composition, 
he  excluded  from  his  scene  dl  coifps  ds  Ihidtr*,  all  philosophical 
rafleetiona,  and  that  highly  ornamented  versification  which  had 
been  so  assiduously  cultivated  by  his  predecessors.  In  his  anxiety, 
however,  to  avoid  all  superfluous  ornament,  he  has  strinped  his 
dramas  of  the  embellishments  of  imsgination  ;  and  for  the  harmony 
and  flow  of  poetical  lanffuage  he  has  substituted,  even  in  his  boat 
performances,  a  style  wnich,  though  correct  and  pure,  is  ffenrrally 
harsh,  elaborate,  and  abrupt ;  often  strained  into  unoaturai  energy, 
or  condensed  into  factitious  conciseness.  The  chief  exceUenee  of 
Alfieri  consists  in  powerful  delineation  of  dramatio  character.  In 
his  FHippo  he  has  represented,  almost  with  the  masterly  touchfe  of 
Tadtui^  the  sombre  character,  the  dark  mysterious  counsels,  the 
nupttua  wmptir  <l  ^baeura  vn^a,  of  the  modem  Tiberius.  In 
Po/tn«0f,  the  characters  of  the  rivsl  brothers  are  beautifully  con- 
trasted; in  MariA  Stttarda,  that  unfortunate  ^neen  is  representcti 
unsuspicion%  impatient  of  contradiction,  and  violent  in  her  attach- 
ments. In  Mirra,  the  character  of  Ciniro  is  perfect  as  a  (other  and 
Un^  and*Cecri  is  s  model  of  a  wife  and  mother.  In  the  representa- 
tion of  that  species  of  mental  alienation  where  the  judgment  has 
perished,  but  traces  of  character  still  remain,  he  is  peculiarly 
nappy.  The  insanity  of  Saul  is  akilfullv  managed  ;  and  the  horrid 
joy  of  Orestes  in  kUlmg  i^;isthas  rises  finely  and  naturally  to  mad- 
ness^ in  finding  that^  at  the  aame  time^  he  had  inadveitently  slain 
his  mother. 

Whatever  may  be  the  merits  or  defects  of  Alfieri,  he  may  be  con- 
sidarsd  as  the  founder  of  a  new  school  in  the  Italian  drama.  His 
eountiy  hailed  him  as  her  sole  tragic  poet ;  and  hia  successors  in 
the  same  path  of  literature  have  regarded  his  bold,  austere^  and 
radd  manner,  as  the  |;enuine  model  of  trafl;io  compoeition. 

Besides  his  tragedies,  Alfieri  pubUshea  during  his  life  many 
sonnets,  five  odes  on  American  independence^  and  the  poem  of 
JUruria,  founded  on  the  assassination  of  Alexander  I.,  duke  of 
Florence.  Of  his  prose  works  the  most  distinguished  for  animation 
and  eloquence  is  the  Panegyric  on  Trajan,  composed  in  a  transport 
of  indignation  at  the  suppoeed  feebleneae  of  Pliny's  eulogium.  The 
two  books  entitled  La  ttrannids  and  the  Saaayt  on  LUcrutvre  and 
Oinommtnt,  are  ranarkable  fur  elegance  and  vigour  of  style,  but 
are  too  evidently  imitations  of  the  manner  of  liachiavei.  His 
AniigaJliean,  which  was  written  at  the  some  time  with  his  be/enef 
of  Louit  XVT.t  comprehends  an  historical  and  satirical  view  of  the 
Trench  Ke volution.  Thf  piaitharaous  works  of  Alfieri  consist  of 
satires,  rix  political  comedits,  and  the  Ifimoin  of  hit  JAfi — a  work 
which  will  always  be  read  with  inlereet,  in  spite  of  the  cold  and 
languid  gravi^  with  which  he  delineates  the  most  iotArestlng 
adventures  and  the  strongest  passions  of  his  agitated  life.  See 
UtiA,  di,  ru.  Alfieri  :  Sismondi  D»  la  LiL  dv  ITidi  d»  VEuropo; 
Walker's  Memoir  on  Italian  Tragedy;  Oiam,  de  Pita,  torn.  Iviii; 
Life  0/ Alfieri,  by  Centofanti  (Florence,  1842)  ;  and  VUa,  Oiomuli, 
LeUere  di  A\fierh  by  Tesa  (Florence,  IStfl). 

ALFORD,  HsintT,  D.D.,  Dean  of  CJanterbniy,  one  of 
the  most  variously-accomplished  churchmen  of  his  day — 
poet^  preacher,  painter,  musician,  biblical  scholar,  critic, 
and  philologist — ^was  bom  at  25  Alfred  Place,  Bedford 
Row,  London.  October  7th,  I&IO  (died  1871)      TTp  came 
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of  a  SomcrsetHbire  family,  iivd  gencratioiis  of  ivhich,  in 
direct  succesJiion,  contributed  clerg3nnen  of  some  distinction 
to  the  Englisli  Church.  The  earliest  of  these,  his  great- 
great-grandfather,  Thomas  Alford,  yrho  died  in  1708,  was 
for  many  years  the  vicar  of  Curry  Rivell,  near  Taunton—* 
living  ^t  passed  from  one  to  another  of  his  descendants. 
The  father  of  Dean  Alford  studied  for  the  bar,  but  after 
practising  for  a  short  time,  followed  the  course  of  his 
predecessors  by  taking  holy  orders;  and,  until  his  death  at 
a  venerable  age  in  1852,  had  long  been  familiarly  known 
and  revered  in  his  part  of  the  country  as  the  rector  of  Aston 
Sandford  in  BuckinghamshireL  His  first  wife,  the  dean's 
mother,  whose  maiden  name  was  Sarah  Eliza  Paget,  was  the 
younger  daughter  of  a  well-to-do  banker  of  Tamworth  in 
Staffordshire.  A  twelvemonth  after  their  marriage,  her 
husband,  then  practising  as  a  special  pleader,  was  by  her 
premature  death  in  childbed  left  a  widower.  The  newly-bom 
infant,  who  remained  to  the  last  the  bereaved  parent's  only 
child,  was  confided  in  the  first  instance  to  the  affectionate 
care  of  the  home-circle  in  the  house  of  his  maternal  grand- 
father. Towards  the  close  of  1813  he  was  taken  back  to  the 
lonely  hearth  of  his  .father,  who  had  now  entered  upon  his 
clerioetl  duties  as  curate  of  Steeple  Ashton,  near  Trowbridge 
in  Wiltshire.  Being  the  only  son  of  a  secluded  scholiu-, 
the  boy's  education  was  from  an  unusually  early  period 
sedulously  cared  for;  his  father  being  his  first  instructor, 
and  at  the  outset  his  constant  companion.  So  exceptional 
was  his  precocity  that  at  six  he  had  already  written  a  little 
MS.  volume  entitled  (in  round  hand)  the  Travels  of  St 
Paid.  Before  he  was  eight  he  had  penned  a  collection  of 
Latin  odes  in  miniature.  When  he  was  scarcely  nine 
he  had  compiled,  in  the  straggling  characters  of  a  school- 
boy, a  compendious  History  of  the  Jews;  besides  drawing 
out  a  chronological  scheme  in  which  were  tabulated  the 
events  of  tha  Old  Testament  Prior  to  the  completion 
of  his  tenth  year  he  actually  produced  a  series  of  terse 
sermons  or  laconically  outlined  homilies,  the  significant 
title  of  which  was  Looking  unto  Jews,  During  the  absence 
of  his  father,  who  had  gone  abroad  as  the  travdling  chaplain 
of  Lord  Calthorpe,  Henry,  at  seven  years  of  age,  began 
the  round  of  three  academies,  at  Charmouth  and  Hammer- 
smith ;  the  happiest  time  of  aU  for  him  as  a  schoolboy 
being  three  years  and  upwards  passed  in  the  grammar- 
school  at  Hminster.  His  character  was  already  displaying 
a  marked  individuality.  He  could  repeat  not  only  readily 
but  appreciatively  an  astonishing  number  of  lines  in  Qreek, 
Latin,  and  English,  selected  from  what  were  then  and  always 
afterwards  his  favourite  classic  authors.  He  indulged,  too, 
in  those  early  days,  in  the  luxuiy  of  original  versification. 
Then  it  was  also  that  he  first  began  to  manifest  that 
singular  capacity  for  ingenious  contrivance  and  that  sur- 
prising neatness  and  dexterity  of  manipulation  for  which 
he  was  afterwards  remarkable.  It  was  said  of  him  later 
in  life,  that  he  could  construct  an  organ  and  then  play 
upon  it ;  and  when  his  reputation  for  profound  scholarship 
had  been  long  established,  his  constructiveness  was 
curiously  manifested  by  his  adaptation  to  the  purposes^  of 
utility  of  the  seemingly  ordinary  walking-stick  -he  carried 
when  travelling  on  the  Continent.  In  its  upper  joint  he 
secreted  his  surplus  money  and  his  drawing  materials;  in 
its  lower  joint,  pens,  ink,  wax,  and  pencils.  Strangely 
contrasting  with  this  ineradicable  passion  for  nicety  and 
precision  was  his  delight  at  all  times  in  giving  himself  up 
to  the  most  diversified  occupations,  and  in  yidding,  often 
at  an  instant's  notice,  as  he  sometimes  notes  with  regret, 
to  the  temptation  of  mere  discursiveness. 

It  was  in  the  October  of  1827  that  the  university  life 
of  Alford  commenced.  At  seventeen  he  went  up  to  Cam- 
bridge, having  won  his  scholarship,  and  had  his  name 
entered  at  Trinity  College.    During  the  midsummer  of  his 


fourth  year  at  Cambridge,  in  the  Juno  of  1831,  he  kii) 
obtained  the  second  prize  essay.  As  the  autumn  dee^ieoed 
into  winter  he  was  nervously  preparing  to  go  in  fa 
honours  at  the  examinations.  In  the  possibility  of  his 
success  he  had  not  the  slightest  confidence,  yet  on  the 
2l6l>  January  1832  he  appears  as  thirty-fourtli  wian^; 
while  on  the  25th  February  his  name  comes  out  eighth  oe 
the  first-class  list  of  the  classical  tripos.  He  now  began  to 
take  pupils,  and  within  the  interval  which  elapsed  between 
his  taking  his  degree  and  giving  himself  up  more  completely 
to  the  great  work  of  his  Ufa — ^the  elaboration  of  his  editioa 
of  the  Greek  New  Testament — it  is  believed  that  he  had 
under  his  charge  at  least  sixty.  These  included  barristers, 
clerg3rmen,  peers,  and  members  of  parliament;  many  of 
whom  afterwards  attained  positions  of  eminence,  aU  of 
them  having  their  characters  moulded  more  or  less  under 
the  inspiring  influence  of  hia.  In  his  twenty-sixth  year  be 
was  united  in  marriage  to  his  cousin  Fanny,  a  daughter  of 
his  uncle,  the  Bev.  Samuel  Alford,  who  was  then,  as  hii 
father  and  his  great-grandfather  had  been  before  him,  vicar 
of  Curry  RivelL  Surviving  her  husband  after  nearly  thirty- 
five  years  of  wedded  life,  during  which  she  had  seen  the 
development  of  his  intellectual  powers  and  the  realisation 
of  some  portions  at  least  of  his  many-sided  ambition,  ^e 
brought  out  in  1872  his  journals  and  correspondence,  care- 
fully edited  by  herself.  A  curiously  characteristic  aide-light 
is  thrown  upon  Alf ord's  inner  nature,  both  moral  and  intel- 
lectual, by  the  drcumstance  there  recorded — that,  with  a 
view  to  enable  his  future  wife  to  read  the  New  Testameat 
in  dreek,  he  wrote  witii  his  own  hand,  in  ths  interval  be- 
tween betrothal  and  marriage,  an  elementuy  Greek  gram- 
mar of  sixty  folio  pages.  The  incident  is  all  the  more 
interesting  as  affording  the  earliest  glimpse  of  what  soon 
proved  to  be  his  dominant  aspiration.  His  researches  in 
secular  scholarship  were  at  this  time  becoming  eveiy  year 
more  and  more  adventurous.  He  shrank  not  from  pnxlaim- 
ing  even  then  that  he  regarded  Niebuhr  as  *'  one  of  the 
greatest  men  in  this  ignorant  and  obstinate  world.*  Mean- 
while, in  the  midst  of  his  excursive  inquiries  as  a  studeot 
in  the  most  opposite  directions,  he  was  indulging  at  every 
available  opportunity  in  the  lotos-delight  of  his  own  day- 
dreamings ;  and  in  February  1833,  he  published  his  maiden 
work  as  a  lyrist,  Poems  and  Poetical  FragmenU.  Simply  as 
an  instructor  lie  was  working  steadily  seven  hours  a^dsy; 
but  the  time  came  when,  in  furtherance  of  his  lavonrits 
researches,  he  was  known  to  toil  at  the  desk  aumetinies 
tw^ve  or  fourteen. 

Besolved  from  childhood  to  tread  the  path  of  life  is 
the  footsteps  of  his  forefathers,  Alford  was  ordained  deacon 
on  the  26th  October  1833,  and  at  once  began  active  pro* 
f  esflional  work  as  curate  of  Ampton.  So  modest  was  bi^ 
own  estimate  of  his  intellectual  capabilities,  that  it  was  witb 
unaffected  surprise  he  found  his  name  second  on  the  liit  of 
the  six  Fellows  of  Trinity  who  were  elected  on  the  Ist  of 
the  following  October.  On  the  6th  November  he  was 
admitted  to  priest's  orders,  and  four  months  afterwards, 
upon  the  4th  March  1835 — scarcely  a  week  hefors  ha 
marriage— entered  upon  his  parochial  labours  of  eighteen 
years'  duration  as  vicar  of  Wymeswold  in  Leicestershire. 
Twice  during  the  interval  of  his  schokrly  seclusion  in  thst 
quiet  vicarage  he  was  vainly  tempted  with  the  offer  of  s 
colonial  biahopric,  first  in  1841  as  bishop  of  New  Zealand, 
and  again  in  1844  as  bishop  of  New  Brunswick.  He  eos- 
tentedly  drudged  on  for  years  together  in  oomparatiw 
obscurity  among  his  pupils  and  parishionera  Althoa^ 
a  ripe  scholar,  and  remarkable  for  his  splendid  veisatiHty, 
it  was  less  by  the  brilliancy  of  his  achievements  thsn  by 
the  sheer  force  of  the  most  diligent  perseverance  thst  he 
pushed  his  way  eventually  into  the  front  rank,  and  con- 
manded  at  last  the  recognition  of  his  oontemporariei 
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Whatever  lie  put  hie  hand  to  he  earned  out  with  a  zeal 
that  al  times  looked  almost  like  dogged  detorminatioii. 
Throvn  from  his  horae  in  the  Febraazy  of  1847  when 
going  to  dehvier  his  first  lecture,  although  Teiy  seriously 
shaken  and  disfigured,  he  nevertheless  punctually  appeared 
before  his  audience  with  his  face  and  head  coveied  with 
surgical  bandages,  and — ^resolutely  lectured.  His  reputar 
tion  as  a  lectiuer  of  exceptional  power  was  within  a  few 
years  from  that  time  thoroughly  established.  Several  of 
his  discoTurses,  notably  one  on  Saul  of  Tarsus,  wil!i  others 
on  themes  as  v^ed  as  astronomy,  musie,  scenery,  and 
Christianity,  acquired  in  the  end  a  certain  amount  of 
celebrity.  For  two  years  together,  in  1841  and  1842,  he 
held  the  chair  at  Cambridge  of  Hulsean  lecturer.  As  the 
result  of  his  labours  in  that  capacity,  two  substantial 
volumes  afterwards  made  their  appearance.  Meanwhile,  in 
the  midst  of  his  more  serious  avocations,  he  was  at  uncertain 
intervals  making  good  his  claim  to  be  regarded  as  one  of 
the  more  subtle  and  tender  of  the  minor  religious  poets  of 
England.  Adopting  an  old  forgotten  title  of  Quorles's,  he 
brought  out,  on  his  arrival  at  Wymeswold  (1835),  in  two 
volumes,  his  School  of  the  Heart,  coupled  with  a  reissue 
of  his  minor  poems  and  sonnets.  In  1838,  he  edited,  in 
six  vols.,  the  works  of  Donne,  prefixing  a  luminous  preface, 
at  once  critical  and  biographicil  Throughout  the  year  1839 
and  part  of  1840  he  edited  a  monthly  magazine  called 
Dmrdem't  Mueellany.  In  1841  he  published,  with  other 
new  poems,  his  Ahhoi  of  Muchelnaye,  A  collection  of  Ptalmt 
ondHyrmu  appeared  from  hiakhand  in  the  spring  of  1844. 
A  couple  of  yean  before  thaj^n  1842,  he  had  first  entered 
upon  his  duties  at  Somerset  'House,  where  he  acted  for 
many  years  as  examiner  in  logic  and  moral  and  intellectual 
philosophy  in  the  univeraity  of  London.  So  youthful  was 
his  appearance  at  the  date  of  his  first  receiving  this  appoint- 
ment^ that  on  his  entering  the  apartment  where  he  was 
awaited  by  the  candidates,  he  was  mistaken  for  one  of 
Ihemaelvea. 

What  eventually  proved  to  be  the  noblest  of  all  his 
literary  undertakings,  his  new  edition,  with  running 
commentary,  of  the  Orteh  Testamentf  engrossed  his  atten- 
tion for  fully  twenty  years  together,  from  1841  to 
1861.  Originally  dedigned  for  tiie  use  of  students  in 
the  universities,  the  work,  from  its  modest  first  projec- 
tion, gieW'in  his  hands  to  enormous  proportiona  He 
fancied  at  starting  that  a  single  year  might  witness  its 
completion,  and  that  a  couple  of  thin  octavos  might  embrace 
both  text  and  commentary.  By  the  time  the  expanding 
scLeme  was  actually  realised  twenty  years  had  elapsed,  and 
the  work  had  swollen  into  four  ponderous  tomes,  the  con- 
tents of  which  were  as  weighty  as  they  were  comprehensive. 
The  idea  of  the  work  was  suggested  to  Alf ord's  mind  as  he 
listened  one  day  to  a  sermon  at  Cambridge.  What  he  pro- 
posed to  himself  at  the  outset  was  simply  to  adopt  the 
main  text,  and  to  combine  with  it  the  greater  part  of  the 
readings  of  Philipp  Buttmann  and  Karl  Lachmann.  This, 
however,  led  to  a  more  extended  plan  of  critical  labour  and 
research,  including  a  eomprehensive  digest  of  the  various 
readings  founded  on  the  later '  collations  of  the  principal 
manuscripts,  the  Codex  Yaticanus,  the  Codex  Sinaiticus, 
the  Codex  Alexandrinus,  and  others.  With  a  view  to 
illustrate  more  clearl]^  than  ever  the  verbal  and  idiomatic 
or  constructional  usages  of  the  sacred  text,  an  entirely  new 
collection  of  marginal  references  was  compiled.  Added  to 
this  there  was  a  copious  abundance  of  English  notes,  both 
exeg^tical  and  philological  Conscious  of  tiie  vast  stores  of 
learning  that  had  been  accumulating  in  Qermany,  Alford 
from  an  early  date  determined  to  render  himself  as 
thoroughly  as  possible  a  master  of  the  Qerman  language 
and  at  home  in  German  liteilkture.  This  intention  was 
(airly  carried  ouial  Bonn  before  the  doee  of  the  summer 


of  1847.  Then,  but  hardly  till  then,  he  felt  himself  at 
last  duly  qualified  to  edit  the  Greek  Teetametit  From 
that  time  he  prepared  in  earnest  to  open  up  systematically 
to  the  contemplation  of  English  readers  the  wealth  ot 
Qerman  criticism,  actually  made  plain  for  the  first  time  in 
our  language  through  his  Prolegomena  and  subsequent  inci- 
dental commentary.  In  November  1849  (the  montb  the 
»nthor  took  his  B.D.  degree  at  Cambridge),  vol  L  of  the 
Oreek  Testament  was  published,  containing  the  four  Gospels. 
Through  it  theological  students  in  this  country  had  placed 
within  their  reach  in  an  epitomised  form  the  latest  results 
of  the  labours  of  continental  critics  on  the  Greek  text, 
including  portions  even  of  those  of  Constantino  Tischendorf. 
Issued  from  the  press  volume  by  volume,  the  work,  as 
already  remarked,  was  not  completed  till  long  afterwards. 
In  January  1861  the  fourth  or  final  volume,  beginning  with 
the  Epistle  to  the  Hebrews  and  ending  with  the  Book  of 
Revelation,  made  its  appearance.  What  is  chiefly  notice- 
able in  regard  to  the  work  is  its  strictly  critical  character. 
It  is  the  production  of  a  philologist  raUier  than  of  a  theo* 
logian.  Abbreviations,  punctuations,  eUsions  of  ortho- 
graphy, systematic  ellipses,  the  merest  turns  of  the  pen  in 
this  or  that  manuscript,  are  weighed  against  microscopio 
scruples  in  the  bahmce  of  his  judgment  There  can  be  little 
question  that  the  work  appreciably  increased  the  aggregate 
amount  of  the  biblical  knowledge  of  Alford's  immediato 
oontemporariea  So  carefully  matured  were  his  rescarohes 
in  the  regions  of  exegesis,  already  crossed  and  recrossed 
by  the  footprints  of  countless' commentators,  that  the  work 
is  regarded  as  in  many  respects  authoritative  even  among 
those  who  differ  from  him  widely  on  many  important 
questiora 

Early  in  1853  Alford  first  preached  in  Quebec  chapel, 
London,  the  building  in  which  his  father  had  been  ordained 
deacon  forty  years  before.  Before  the  year  Wss  out,  on  the 
26th  September,  he  had  removed  from  his  picturesque 
church  in  the  wolds  of  Leicestershire  to  the  plain  con- 
venticle in  Tybumia.  There  he  remained  for  nearly  four 
years,  toiling  assiduously,  preaching  twice  every  Sunday  to 
a  large  and  cultured  congregation.  Seven  volumes,  issued 
from  the  press  at  intervals,  have,  under  the  title  ol  Tks 
Quebec  Chapel  Sermorn,  preserved  153  of  the  more  remark- 
able of  these  discourses — ^those  preached  by  him  in  the 
morning — all  of  which  were  carefully  prepared  beforehand. 
As  a  preacher  his  style  was  severe  and  earnest  rather  than 
eloquent  or  impassioned.  Perhaps  the  finest  discourse  he 
ever  delivered  was  the  one  on  the  text,  *'  A  great  multitude 
which  no  man  could  number."  It  was  preached  from  the 
cathedral  pulpit  shortly  after  his  advancement  by  Lord 
Palmerston,  in  March  1857,  to  the  deanery  of  Canterbury. 
Throughout  his  life,  but  especially  towsrds  its  dose,  his 
chief  delight  intellectually  appears  to  have  been  the  rapid 
alternation  of  his  pursuits.  ^Vhile  he  was  yet  in  the  midst 
of  his  biblical  researches  he  was,  simultaneously,  at  the 
beginning  of  1851,  translating  the  Odyssey,  arranging  his 
poems,  with  additions  for  their  American  republication,  and 
preparing  an  article  for  the  Edinburgh  Review  on  the  Si 
Paid  of  Conybeare  and  Howson.  A  series  of  ingenious 
lectures,  delivered  by  him  in  his  capacity  of  philologist,  on 
being  compacted  into  a  manual  of  idiom  and  usage^  entitled 
The  Queen's  English,  attained  a  high  degree  of  popularity. 
Nevertheless,  in  spite  of  their  wholly  unpretentious  and 
essentially  humorous  character,  these  mere  casual  notes 
on  spelling  and  speaking  drew  down  upon  their  author 
one  of  the  sharpest  criticisms  he  ever  provoked,  sarcas- 
tically entitled  The  DeanU  English,  The  Contemporary 
Review  was  inaugurated  under  liis  editorship;  and  from 
January  1866  to  August  1870  was  conducted  by  him  as  a 
sort  o|  neutral  ground  for  religious  criticism.  Under  the 
title  of  Tk4  Year  of  Prayer^  Alford  in  1866  published  a 
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iMok  of  family  devotion;  And  in  1867,  a  collection  of 
original  hymuB  called  The  Tear  of  Praise,  workB  of  little 
pretension,  but  by  wbicb  his  name  was  Tndely  popnlarised. 
His  latest  poetic  effusion  of  any  considerable  length  was 
The  Children  of  the  Lord^e  Prayer,  which  appeared  in. 
1869  as  the  letterpress  accompaniment  to  designa^by  F.  B. 
FiokersgUl,  RA.-  The  miscellaneons  papers  he  had  oon- 
tribated  to  periodicals  were,  the  same  year,  collected  under 
the  name  of  Sfaaye  and  Addreeses,  He  bronght  out»  in 
1865,  his  Letters  from  Abroad,  eminently  characteristio 
records  of  travel,  mainly  descriptive  of  Italian  cities  and 
scenery;  and  in  1870,  a  collection  of  spirited  pen  and  pencil 
sketches  of  The  Jiiviera,  the  latter  being  reprodnced  from 
his  water-colour  drawings  by  the  aid  of  chtomo-litho- 
graphy.  The  artist  faculty,  it  has  been  observed,  and 
not  extravagantly,  '*  would  have  made  him  a  great  land- 
scape painter  had  he  not^  either  from  preference  or  neces- 
sity, become  a  great  Greek  scholar  and  a  dean."  Such 
were  the  pliancy  and  the  resilience  of  his  nature  that  he 
would  turn  with  zest,  after  hours  of  severe  study  given  to 
the  collation  of  a  Hebrew  manuscript  or  to  the  examination 
of  the  exegetical  subtleties  of  a  German  commentator  on 
the  Greek  Testament,  to  doctoring  the  hall  dock  and 
making  it  strike  the  half-hours,  to  tuning  the  piai\o  in 
the  drawing-room,  or  to  playing  games  with  his  children 
in  the  nursery.  The  wooden  front  of  the  organ  (which 
instrument  he  could  play  with  the  hand  of  a  master)  was 
carved  according  to  his  own  ingenious  design  and  by  his 
own  dexterous  chiselling.  A  Masfpie  of  the  Seasons,  per- 
formed as  a  holiday  pastime  on  New  Year's  Pay  1861,  in 
the  deanery,  owed  to  him  both  the  words  and  the  music- 
he  himself,  besides,  enacting  in  it  the  part  of  "Father 
Christmas.''  A  couple  of  years  before  his  death  he  appeared 
as  a  novelist,  conjointly  with  his  niece  producing  the  story 
of  Netherton  on  Sea»  The  last  work  of  any  magnitude  upon 
which  he  adventured  as  a  biblical  scholar  was  his  Com- 
nuntary  on  the  Old  Testament  In  the  diversity  of  his  avocar 
tions,  and  the  thoroughness  with  which  they  were^  one  and 
all,  carried  to  a  successful  issue,  he  was  his  own  severest 
tHAVmaster.  Throughout  life,  until  he  was  stretched  upon 
hM  «leathbed,  he  never  seemed  to  indulge  in  the  luxury  of 
inaction.  The  end  came  at  length  to  him  calmly,  on  the 
12th  January  1871,  and  five  da3rs  afterwards  his  remains 
were  interred  under  a  yew  tree  in  St  Martin's  churchyard, 
mthin  view  of  the  towers  of  Canterbury  Cathedral  It  is 
significant  of  the  tender  poetical  quaintness  of  his  whole 
character,  that  there  is  inscribed  above  his  tomb,  in  obedience 
to  his  own  directions, "  Diversorium  Viatoris  Hierosolymam 
Froficiscentis.''  A  statue  of  the  dean,  by  Ffyffers,  was  un- 
veiled, before  the  year  of  his  demise  had  run  out,  in  a  niche 
on  the  west  front  of  the  most  ancient  of  our  cathedrals. 
Dean  Alford  was  a  man  as  variously  accomplished  as  any  of 
his  generation;  and  he  would  unquestionably  have  risen  to 
far  greater  eminence  than  he  ever  achieved  in  poetry,  in 
oratory,  in  music,  in  painting,  in  theology,  or  in  general 
literature,  if  he  had  aimed  at  excelling  in  one  or  two  alone 
of  those  arts  or  sciences,  instead  of  endeavouring  to  shine 
m  all  of  them  alike.  (o.  K.) 

ALFRED,  or  iELFEED,  the  Geeat,  the  youngest  son 
ol  ^thelxnilf,  king  of  the  West  Saxons,  was  bom  at 
Wantage  in  Berkshire  in  849  a.d.  At  an  early  age  he 
was  summoned  to  the  assistance  of  his  brother  iEthelred 
against  the  Danes.  These  formidable  enemies,  whose 
object  hitherto  had  been  mere  plunder,  were  now  aiming 
at  a  permanent  settlement  in  the  country,  and  after  ravag- 
ing and  subduing  Northumbria,  East  Anglia,  and  the 
greater  part  of  Mercia,  they  fell  with  their  xmited  forces  on 
Wessox  itself.  A  series  of  encounters  took  place,  in  which 
Alfred  greatly  distinguished  himself,  especially  at  Ashdown, 
rhere  the  Danes  were  routed  with  great  slaughter,  &nd 


left  several  of  their  most  faiD^>iu  leaders  dead  on  the  ida 
of  battle.  .^Sthelred  dying  in  the  midst  of  the  sitng^ 
Alfred  was  Tmanimooaly  elected  king  (871),  in  the  twa^ 
second  year  of  his  age.  About  a  month  after  his  aoeenioB 
he  met  the  enemy  at  Wilton,  where,  after  a  long  tad 
doubtful  stmggle,  he  was  defeated.  Both  paitieB  were  mm 
becoming  tired  of  the  war.  Lnmenae  loss  had  bea 
suffered  on  both  sides,  and  although  the  Danes  on  the 
whole  had  been  victorious,  their  victories  had  brooght 
them  no  sabstantial  results.  A  treaty  of  peace  was  cod- 
eluded,  and  the  Danes  withdrew  to  London. 

On  the  cessation  of  hostilities,  Alfred  was  enabled  to 
turn  his  attention  to  naval  affairs.  The  sea  was  swainung 
with  pirates,  and  their  descents  on  the  coast  kept  the 
country  in  a  state  of  perpetual  alarnu  To  cope  with  them 
successfully  Alfred  resolved  to  meet  them  on  their  ovn 
element^  and  a  naval  victory  which  he  gained  over  serca 
Danish  rovers  in  875  is  the  first  on  record  won  by 
Englishmen.  In  the  following  year  the  peace  of  871  wu 
broken.  An  army  of  Danes  from  East  AngUa,  under  tiieir 
king,  Guthmm,  sailing  along  the  south  coast,  landed  is 
Wessex,  seized  upon  Wareham,  and  afterwards  npon  Exeter, 
then  the  centre  jof  a  disaffected  Celtic  population,  and  it 
was  not  till  877  that  the  country  was  once  mors  free  fnaB 
the  invader. 

The  year  878  was  the  most  eventful  in  the  couxse  of 
Alfred's  reign.  At  mid-winter,  without  any  warning  the 
Danes  came  pouring  into  Wessex  from  the  north,  seiied 
Chippenham,  and  making  it  the  centre  of  their  operationi, 
quickly  overran  the  country.  Many  of  the  inhabitants,  in 
despair,  fled  into  foreign  lands,  and  Alfred,  totally  unpre> 
pared  to  meet  the  storm,  retired  to  the  marshes  of  Somoiei 
Never  at  any  other  period,  either  before  or  after,  were  his 
fortunes  so  low,  and  the  national  existence  itsdf  was  at 
stake.  Had  Alfred,  like  his  kinsman  Burhed  of  Hereia, 
left  his  people  in  their  hour  of  need,  the  heathen  Dane 
in  all  prolxkbility  would'  have  acted  like  the  heathen 
Englishmen  before  him-~a  new  race  would  have  possessed 
the  land,  and  the  names  of  England  and  Englishmen  wooU 
have  disappeared  from  the  page  of  history.  Alfred's  mis- 
fortunes only  roused  him  to  fresh  exertions,  and  hu 
military  pHQ  and  valour  enabled  him  to  cany  his  people 
in  safety  through  this  momentous  crisis.  Foxtifying  hun- 
self  at  Athelney  about  Easter,  he  secretly  matured  his 
plans  for  meeting  the  enemy,  and  seven  weeks  after, 
having  collected  his  forces  at  Brixton  near  Selwood,  he 
rapidly  advanced  in  a  north-easterly  direction,  and  wu 
dose  upon  the  Danes  before  they  had  any  intdligenos  of 
his  approach.  A  fierce  conflict  ensued  at  Ethandun,  now 
Edingtoh,  in  which  the  Danes  were  entirely  defeated;  and 
about  fourteen  days  after  this'they  were  compelled  to  ste 
for  peace.  By  the  treaty  of  Wedmore,  Watling  Street  (th» 
old  road  running  across  the  island  from  London  to  Chester 
and  tiie  Irish  Channel)  was  to  be  the  boundary  between 
Alfred  and  the  Danes,  the  latter  were  to  be  vassals  to  tk 
kings  of  Wessex,  and  their  chiefs  to  receive  baptism.  This 
treaty  was  observed  by  the  Danes  with  much  greater  fideli^ 
than  those  of  an  earlier  date  had  been.  Guthrum  their  kis^ 
and  about  thirty  of  their  chiefs  were  baptised  at  Wedmore, 
and  Alfred,  who  stood  sponsor  for  Guthrum,  gave  him  the 
name  of  ^thelstan.  ThA  Danish  army  after  this  slovlj 
withdrew,  and  eventually  settled  down  peaceably  m  £as^ 
Anglia.  The  acceptance  of  Christianity  by  their  chiefs 
seems  indeed  to  have  broken  for  a  time  the  fierce  crusading 
energy  which  gave  a  special  animus  to  the  piratical  escpedi- 
tions  of  the  heathen  Danes. 

As  soon  as  peace  had  been  condnded  Alfred  toned  his 
attention  to  the  internal  affairs  of  his  kingdom.  He 
vigorously  set  to  work  to  put.  the  country  in  a  complete 
state  of  defence.    Old  fortifications  were  repaired  and  nea 
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onea  raised  in  niital)la  looalitiea.  The  fleet  was  brought 
mto  a  state  of  greater  efficiency,  and  it  was  Alfred  indeed 
that  laid  theioundation  of  England's  nayal  greatness.  He 
fleered  the  land  of  the  bands  of  robbers  that  infested  it^ 
and  took  care  that  justice  was  impartially  administered  to 
all  his  subjects,  severely  punishing  any  wUf  al  perversion  of 
it  on  the  part  of  the  judges.  In  his  code  of  laws,  which 
is  a  compilation  from  those  of  his  predecessors,  he  wisely 
abstained  from  introducing  much,  of  his  own,  giving  as  hk 
reason  that  he  was  afraid  it  might  not  be  accepted  by 
posterity.  He  greatiy  encouraged  conuneroe,  and  took  a 
lively  interest  in  geographical  discovery.  We  have  from 
his  pen  a  minute  account  of  two  voyages  of  Ohthere, 
especially  of  the  one  round  the  North  Cape  into  the  White 
S^  and  also  of  a  voyage  of  Wulf stan  to  the  Baltia  And 
it  is  to  Alfred  that  we  are  indebted  for  tiie  best  account  that 
has  reached  us  of  the  Germany  of  the  9th  century. 

Alfred's  devotion  to  learning,  and  his  exertions  in  the 
cause  of  education  are  among  the  most  remarkable  features 
of  his  reign.  80  deep  was  the  popular  ignorance  when 
Alfred  ascended  the  throne  that,  according  to  his  own 
testimony,  hardly  any  one  south  of  the  Thames  could  unde^ 
stand  the  ritual  of  the  church  or  translate  a  Latin  letter. 
It  was  one  of  the  strongest  and  most  cherished  of  his 
purposes  that  this  state  of  matters  should  be  entirely 
changed,  and  that  every  free-bom  English  youth  who  had 
the  means  should  qualify  himself  to  read  English  correcUy. 
In  order  to  accomplish  this,  he  rebuilt  the  monasteries 
"which  had  been  cast  down  in  the  late  wars,  and  which 
were  the  great  centres  of  education  in  those  days,  invited 
learned  men  from  all  quarters  to  his  court,  and  by  their 
assistance  completed  a  number  of  works  for  the  diffusion 
of  knowledge  throughout  his  dominions.  These  were  not 
original  compositions  but  free  translations  of  Latin  authors 
that  were  hM  in  much  esteem  at  the  time,  and  the  fact 
that  Orosius  and  Bede  are  two  of  the  works  he  selected, 
shows  the  high  value  he  set  upon  an  acquaintance  with 
history  and  geography.  A  copy  of  his  versior  of  Gregory's 
FcutorcU  Cart  was  sent  to  every  diocese  for  the  benefit  of 
the  clergy.  It  is  in  the  preface  to  that  work  that  Alfred 
gives  his  touching  accoxmt  of  the  decay  of  learning,  and 
expresses  his  desire  for  its  revival  But  the  work  which 
seems  to  have  had  the  greatest  attraction  for  him  was 
21u  Canaolaiioni  of  Philosophy  by  Boethius.  In  his 
translation  of  this  work  Alfred  gives  us  more  of  his  own 
original  composition,  and  a  deeper  insight  into  his  thoughts 
and  feelings,  than  in  any  other  of  his  works.  His  Manual 
or  Handbook,  which  is  known  to  have  been  in  existence  in 
the  12th  century,  is  lost,  and  this  is  the  more  to  be 
regretted  since,  besides  the  extracts  from  Latin  authors 
which  it  contained,  it  is  believed  that  he  had  inserted  in  it 
not  a  few  compositions  of  his  own. 

In  occupations  such  as  these  fifteen  years  of  comparative 
tranquillity,  disturbed  now  and  then  by  troubles  with  the 
Banes,  pained  away.  A  fresh  swarm  from  abroad  had  landed 
in  Kent  in  885  ahd  besieged  Rochester,  but  on  the  king's 
approach  they  raised  the  siege  and  returned  to  their  ships. 
The  next  eight  years  were  years  of  uninteffupted  peace; 
but  the  Danes,  suffering  a  severe  defeat  at  the  hands  of 
Amulf ,  king  of  the  East  Franks,  sailed  for  England  in  two 
divisions  in  893.  One  of  these  divisions  was  under  the 
command  of  the  terrible  Hastings.  Their  arrival  was  a 
aognal  to  the  Danes  of  Korthumbria  and  East  Anglia^ 
who  rose  in  great  numbers  to  aid  their  kinsmen.  Alfred, 
however,  was  better  prepared  to  meet  the  danger  than  he 
had  formerly  been.  His  towns  were  so  strong  that  the 
Danes  seem  studiously  to  have  avoided  them.  A  body  of 
the  enemy  was  routed  by  Alfred  at  Famham  in  Surrey. 
Another  great  host,  moving  to  the  west  in  the  line 
ol  the  Thames*  was  followed  by  three  uf  Alfred's  aldai^ 


to  Buttington  in  Hontgomeryahire  and  completely 
defeated.  Those  who  escaped  made  their  way  to  Essex. 
Leaving  their  wives  and  children  there,  and  receiving  con- 
siderable additions  to  their  numbers,  they  crossed  the 
country  once  more  and  established  themselves  within  the 
fortifications  of  the  old  Boman  town  of  Chester,  which 
was  then  uninhabited.  There  they  remained  for  the 
winter,  when,  provisions  failing  them,  they  removed  to 
Wales*  and  with  the  harvest  of  ^under  they  gathered  there 
they  retreated  into  Essex  by  way  of  the  jbieudly  districts 
of  Northumbria  and  East  Anglia.  So  rapid  had  their 
movements  been  that  Alf  rod's  army  was  unable  to  keep 
up  with  them.  The  same  year  (895),  before  winter  set  in, 
the  Danes  sailed  up  the  Thames  into  the  Lea,  and  selecting 
an  advantageous  position  on  the  banks  of  the  latter  stream, 
constructed  a  fortress  about  20  miles  above  Loudon.  As 
this  proved  a  considerable  annoyance  to  the  citizens,  they 
atta<^ed  it  the  following  summer,  but  were  repulsed  wiUi 
great  loss.  During  harvest  the  king  was  obliged  to  encamp 
in  the  neighbourhood  of  the  city  to  protect  the  reapers 
while  gathering  in  their  crops.  He  afterwards  raised  two 
forts  on  each  side  of  the  Lea*  and  so  effectually  blocked 
up  the  passage  of  the  river  that  the  enemy  abandoned  their 
vessels  and  proceeded  to  Bridgenorth  on  the  Severn.  In 
the  sunmier  of  897  the  great  Danish  host  broke  up,  and 
part  of  them  returned  to  the  continent  The  rest  dis- 
persed through  Nojthumbria  and  East  Anglia,  and  for 
some  time  gave  Alfred  no  littie  trouble  by  ^eir  piratical 
excursions.  By  means  of  vessels  formed  after  a  model  of 
his  own,  of  unusual  length  and  speed,  he  succeeded  at 
last  in  curbing  his  Danish  foes,  but  not  till  after  a 
desperate  encounter  with  them  on  the  south  coast,  in 
which  the  advantage  was  not  all  on  his  side.  The  war  was, 
as  usual,  accompanied  by  pestilence,  and  great  numbers 
perished,  many  being  pemons  of  the  highest  ruik  in  the 
state.  The  rest  of  Alfred's  reign,  about  which  we  know 
almost  nothing,  seems  to  have  been  passed  in  peace.  He 
died  in  the  year  901,  at  the  age  of  fifty-two,  and  was 
buried  at  Winchester. 

The  memory  of  Alfred  has  ever  been  gratefully  cherished 
by  his  coimtrymen.  There  never  perhaps  was  a  monarch 
so  highly  esteemed ;  and  traditional  stories  of  the  most 
fascinating  description  cluster  around  his  name,  in  which 
he  appears  almost  to  as  much  advantage  as  in  real  history. 
Institutions  that  existed  long  before  his  time,  but  whose 
origin  it  is  impossible  to  trace,  have  erroneously  been 
attributed  to  him;  and  in  the  times  of  Norman  oppres- 
sion, when  the  people  were  groaning  xmder  the  burden  of 
slavery,  they  fondly  called  to  mind  the  **  Darling  of  the 
Engliah,"  to  whom  they  ascribed  all  tho3e  rights  and 
privileges  which  they  so  highly  valued,  and  of  which  they 
had  bMU  uigustiy  dsprivedl  -  Time  but  adds  to  Alfred's 
praises.  With  one  consent  our  historians  agree  in  char- 
acterising him  as  the  wisest,  best,  and  greatest  king  that 
ever  reigned  in  England. 

The  following  is  a  list  of  Alfred's  works : — 

1.  MuHUtU  or  fftmdbodk,  of  wbidh  no  copy  ii  known  to  ezirt. 
8.  ZoMf  (sea  Wilkin's  Lega  Anglo-Saawniom,  1721,  and  Thorpe's 
AmeimU  Lom$  and  JnttiUvUa  of  England,  London,  1840).  Transla* 
tloBS  into  Old  Snglish  (Anglo-Saxon)  of  the  following :— 8.  Bede'a 
BeeUtlatKeal  Bidory,  edited  by  Wheloc,  Cambridge,  i64S-4,  and 
bv  Smith,  Cambridge,  1782.  4.  Tht  VMversal  Bikory  (tfOroaiio, 
edited  bv  Thorpe,  London,  1867.  6.  Tk»  CoMokOiom  of  PhiUmphjf, 
hf  Boatniiis,  edited  by  Fox,  London,  1864.  6.  Oregor/a  Pattoral 
Can,  edited  by  Sweet  fbr  the  ISarly  EngUah  Text  Society,  London, 
1871-8. 

For  ftuiher  infonnatiott  about  Alfred  aee  Panli'a  I4f*  of  Alfrtd  and 
Freonan'a  Old  SngliA  Eittory  and  Sitiory  qftht  Norman  ConquetL 

ALGiE,  or  HyBSOPHTTA,  a  large  order  of  celhilar, 
flowerless,  ccyptogamio  plants,  found  in  the  sea  (seaweeds^ 
in  rivers,  lakes,  marshes,  hot  springs,  and  moist  places,  all 
over  the  world.    They  cunaist  of  a  hcown,  red,  or  gmeiK 
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flattened,  coliaUr,  leaf-like  expansion,  called  a  ihailuSf 
■ometimes  stalked,  'which  bears  the  organs  of  repioduction. 
Some  have  root-like  processes  by  irhich  they  are  attached 
to  rocks.  These  do  not  act  like  the  nonriBhing  roots  of 
flowering  plants;  they  simply  fix  the  plants  and  enable 
them  to  sway  about  in  the  water.  This  is  markedly  the 
case  with  the  Laminarias,  or  large  tangles  of  onr  coasts. 
The  leafy  appendages  of  seaweeds  are  called  fronds.  They 
vary  in  size,  colour,  and  consistence.  Some  of  the  red  and 
green  delicate  fronds  form  beautiful  objects  when  caiefully 
dried  and^d  out  on  drawing-paper.  In  order  to  dry  sea- 
weeds they  must  be  first  washed  carefully  in  fresh  water 
to  separate  saline  matters,  and  then  placed  within  drying- 
paper  and  subjected  to  pressure.  Very  delicate  seaweeds 
1^  should  bo  floated  out  in  water,  drawing-paper  being  placed 
^  under  them,  and  their  fronds  being  carefully  arranged  on 
the  pi^per  before  they  are  raised  out  of  the  water.  They 
must  then  be  dried  partially  in  the  air,  and  afterwards  under 
pressure  between  sheets  of  diying-paper. 

Seaweeds  are  composed  entirely  of  cells,  which  in  some 
instances  become  elongated  so  as  to  have  the  appearance  of 
tubes.  Some  Algas  are  uni-cellular,  that  is,  are  composed 
of  a  single  cell,  as  occurs  in  some  Desmidiese,  as  Closterium. 
At  other  times  they  are  composed  of  numerous  cells,  which 
are  kept  together  by  a  gelatinous  matter,  but  separating 
easily  from  each  other  so  as  to  have  an  independent  exist- 
ence. This  is  observed  in  the  red  snow  plant  {Prctoeoectu 
or  PalmeUa  nivulit).  The  ceUs  of  seaweeds  are  sometimes 
joined  together  so  as  to  form  a  linear  series,  and  to  give 
them  a  thread-like  appearance  ;  and  in  such  a  case,  when 
the  divisions  between  the  ceUs  are  marked,  the  whole 
appears  like  a  beaded  necklace  of  cells.  When  the  ceUs 
are  united  both  lengthwise  and  laterally  they  then  form 
an  expanded  flat  frond.  In  some  instances  the  frond  is 
gelatinous. 

The  germinating  bodies' or  spores  of  seaweeds  are  cells 
often  contained  in  cavities  (Fig.  2).  They  vary  in  colour, 
and  the  fronds  have  frequently  the  same  eolour  as  thd 
spores.  In  reference  to  their  colour,  Alg»  have  been 
divided  into  three  sub-orders :  1.  Mdlanospermess,  brown 
coloured  seaweeds  (Fig.  1),  with  olive-brown  spores;  2. 
Khodospermece,  rose-coloured  seaweeds,  with  red  spores; 
3.  Chlorospermes,  green-coloured  leaweedi,  with  green 
sporea 


Fig.  2. 
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nr  L— ThaUii^  tt,  of  Fum  wmMidm,  Iht  aomsMa  Bladder  SeawMd,  with 
•lr-TMld«,  f,  and  mtmn  of  conctpUcIot  cootUtvUnf  the  fmflttTMtlon,  >,>!', 
which  U  eomctimM  celled  Rlche.  Flf.  9,^FraetUlcatl(m  of  e  SeaweetC  eoa- 
talolng  tfiont,  which  are  ulUmatelj  dlaeharfod  at  aa  opealnSi  •>  W^  S^— 
■*"* ^  of  one  of  the  — *■"  — ' "*  *~~ — ""*" 


Algn  ar«  multiplied  by  the  division  of  cells  and  by 
•pores.  By  cell-division  there  is  a  multiplioation  of  cells, 
aud  by  separation  from  the  parent  pUint  these  cells  may 


beai  buds.  True  feitilisation  is  eifocted  by  means  u 
union  of  cells,  or  what  is  called  conjugation.  In  this  j^ 
cess  two  kinds  of  cells  unite  by  means  of  a  tube,  and  tli5 
contents  of  the  one  passes  into  the  other,  thus  giTing  tiad 
to  germinating  spores.  This  is  seen  in  Couferve,  such  as 
the  green  matter  often  seen  in  ponds,  and  called  sili-veei. 
Theie  are  also  observed  in  Alge  two  kinds  of  fertihsiig 
bodies,  one  set  called  Antheridia,  containing  moTipg  fila- 
ments or  spermatozoids ;  and  the  other  call^  Archegonki 
containing  a  rudimentary  cell,  which,  after  contact  trith 
the  spermatozoids,  becomes  a  spore  forming  a  new  pknl 
The  spores  produced  by  some  Alge  move  about  in 
water,  aud  have  been  called  Zoospores.  Their  s]iontaneocs 
movements  are  effected  by  means  of  vibratile  slender 
threads  called  dlia  These  zoospoics  are  contained  in  s 
cell,  which  ultimately  bursts  and  scatters  them.  The  pro- 
cess is  well  seen  in  a  green  Alga  called  Yaucheria.  The  zoo- 
spores move  about  for  a  certain  time,  and  ultimately  tho 
spores  get  fixed  to  a  rock  or  the  wood  of  a  pier,  and  then 
the  cilia  disappear.  Cilia  sometimes  occur  in  pairs  at  one 
end  of  a  spore,  numbering  two  or  three ;  at  other  times 
they  are  placed  round  the  whole  circumference  of  the  spom 

Spores  have  a  tendency  to  divide  into  four ;  such  com- 
pound spores  are  called  tetraspores  (Fig.  3).  They  sre 
common  in  the  sub-order  Rhodospermese.  They  seem  to 
differ  from  ordinary  spores,  and  to  be  more  of  the  nature  ol 
buds.  In  some  Algsd,  such  as  Corallines,  there  is  a  coating 
of  calcareous  matter  which  conceals  their  tissue  This  con 
be  removed  by  means  of  hydrochloric  add.  Diatoms,  a 
subdivision  of  Algss,  are  so  called  fium  two  Greek  words 
signifying  to  cut  through,  in  allusion  to  tho  mode  of  divi- 
sion into  two  valves.  They  are  microscopic  one-celled 
bodies,  covered  externally  by  a  siliceous  or  flinty  coat 
They  are  on  the  confines  of  the  animal  and  vegetable  king- 
doms, and  have  been  referred  sometimes  to  the  one  and 
sometimes  to  the  other.  Their  mode  of  reproduction  by 
conjugation  and  spores  seems  to  indicate  their  alliance 
with  Algas,  although  some  still  place  them  among  infusorial 
animalcules.  The  siliceous  markings  of  Diatoms  are  very 
beautiful  microscopic  objects.  After  exposure  to  the  action 
of  fire  or  nitric  acid,  the  silex  remains  unaltered,  aud  in  that 
state  the  streaks  of  the  covering  are  easily  observed. 

Many  of  the  Algse  supply  nutritious  food.  RhodymaiU 
palmata,  one  ct  the  red  seaweeds,  is  the  dufte  of  tha 
Scotch,  the  dilUsk  of  the  Irish.  Chondnu  (Sphcnroeoeau) 
erispus  and  C,  mammillorus,  two  Khodosperms,  receive  tha 
name  of  carrageen  or  Irish  moss.  Their  fronds  consist  in 
part  of  a  substance  allied  to  starch,  which  is  extracted  by 
putting  them  in  water,  and  on  cooling  it  forms  a  jelly. 
Species  of  Ulva,  one  of  the  Chlorosperms,  supply  the  green 
laver.  Species  of  Caulerpa  furnish  food  to  turtles.  Lamia^ 
aria  digitata,  and  Laminaria  taecharina^  under  the  name 
of  tangle,  are  eaten  in  the  north  of  Europei  Dulse 
and  tangle  was  formerly  a  common  ciy  in  the  streets  of 
Edinbuigh.  D'UrviUaa  utxlit  is  used  as  food  in  Chili 
Alaria  eteulenia,  a  British  species,  is  also  edible  Gigartina 
tpecioM  IB  used  for  jelly  in  the  Swan  River  settlement 
Graeilaria  liehenaidet,  under  the  name  of  Ceylon  moss,  is 
used  for  soups  and  jellies.  Graeilaria  tj>inota  sapplica 
the  Agar-Agar  in  Chma.  IfoUoe  eduU  is  a  Chinese  arti/^ 
of  diet  The  edible  nests  of  China  are  supposed  to  be 
formed  from  seaweeds.  Floearia  tenax  is  used  in  China 
to  furnish  glue.  Iridcea  edulit  is  edible.  Zaurtncia  pta- 
nat\fida  is  called  pepper- dulse  on  account  of  having 
pungent  qualities.  Seaweeds  form  au  excellent  manure 
They  aro  used  on  many  farms  situated  near  the  sea-shore. 
Seaweeds  after  burning  yield  barilla,  an  impure  carbonate 
of  soda.  Kelp  was  for  many  years  prepared  from  m»* 
weeds  in  Scotland,  more  cspeciaUy  in  tiio  Western  and 
Noitlicm  Islands. 
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As  ngoids  the  disiiibutioxi  of  Beaweeds,  soma  are  oosmo- 
polkan  or  pelagic,  as  species  of  TJlva  and  Enteromorpha, 
which  are  equally  abundant  in  high  northern  and 
pouthem  latitudes,  as  they  are  under  the  equator  and  in 
temperate  regions.  Many  Diatomacen  are  distributed 
from  pole  to  pda  In  general,  howeyer,  seaweeds  are  more 
or  less  limited  in  thejr  distribution,  so  that  diJBferent  marine 
floras  exist  in  Tarious  parts  of  the  ocean.  The  marine 
species  haTe  been  estimated  at  about  6000,  and  they  are 
&tribnted  in  Tarions  regions.  The  Northern  Ocean,  from 
the  pole  to  the  40th  degree,  the  sea  of  the  Antilles,  the 
eastern  coasts  of  South  America,  those  of  New  Holland, 
the  Indian  Archipelago,  the  Mediterranean,  the  Red  Sea, 
the  Chinese  and  Japaaeae  seas,  all  present  Teiy  large 
marine  regions,  each  of  which  possesses  a  peculiar  T^ta- 
tion.  The  degree  of  exposure  to  light,  and  the  greater  or 
less  motbn  of  the  waves,  are  important  in  the  distribution 
of  AlgSBu  The  intervention  of  great  depths  of  the  ocean 
has  an  influence  on  3ea  plants  similar  to  that  of  high  moun- 
tains on  land  plants.  Melanosperme®  increase  as  we 
^jproach  the  tropics,  where  the  maximuAi  of  the  species  is 
found.  BhodospermeA  chiefly  abound  in  the  temperate 
aone;  while  Chlorospermea  form  the  chief  marine 
vegetation  of  the  polar  zone,  and  abound  in  the  colder 
temperate  sonei  The  green  colour  is  characteristic  of 
these  AlgB  which  grow  either  in  fresh  water  or  in  the 
shallower  parts  of  the  sea;  the  oUve-coloured  Alga  are 
abundant  between  the  tide-marks ;  while  the  red-odoured 
species  occur  chiefly  in  the  deeper  and  the  darker  parts  of 
^sea. 

Some  seaweeds  are  worthy  of  note  on  account  of  the 
mode  of  their  growth  and  distribution.     Chorda  Fiium,  a 
long  cord-like  seaweed,  lies  in  beds  of  15  to  20  miles  in 
length,  and  only  about  600  feet  in  breadth,  in  the  North 
Sea  and  the  British  GhanneL     Sargaimm  haec\ferum  oon- 
stitutea  the  Qulf-weed,  which  hss  been  noticed  by  all  who 
have  crossed  the  Atlantia     The  Qulf-weed  hss  never  been 
seen  attached,  but  always  floating.     From  the  abundance 
of  this  seaweed  its  locality  is  oJled  the  Sargasso  Sea. 
The  most  remarkable  of  the  seaweeds,  as  regards  sixe  and 
the  extent  of  range,  are  Jfaeroeytiit  pyri/era  and  Lami- 
fuiria  radiatcu   Masses  of  Macrocystis,  lSk»  green  meadows, 
are  found  in  every  latitudei     Many  specimens  have  been 
seen  about  300  feet  long ;  some  even  extend  to  700  feet 
or  upwards.     A  tree  seaweed,  Leuonia  fiuce9een$,  with  a 
stem  10  feet  long,  12  inches  in  ciroumferonce,  and  its 
fronds  2-3  feet  long  and  3  inches  broad,  is  found  in  im- 
mense masses  ofiT  tibe  Fatagonian  regions.     jyUrvUksa 
fUUii  is  another  laige  Antarctic  seaweed,  which,  along  with 
LeasonisB,  occurs  at  the  Falkland  Islands,  formed  1^  the 
surf  into  enormous  vegetable  cables,  several  hundred  feet 
long,  and  thicker  than  the  human  body.    In  Britain  we 
have  a  marked  distribution  of  seaweeds  as  regards  doptL 
There  is  a  littoral  zone  lying  between  high  and  low  water 
marks,  divided  into  sub-regions  characterised  by  the  follow- 
ing seaweeds: — 1.  Fuetu  eanalicfdatui ;  2.  Fueut  vetteti- 
hm;  3.  Frteua  nodosus;  4.  Fucut  terratui.     Secondly, 
there  is  a  kminarian  zone,  commencing  at  low-water 
mark,  and  extending  for  a  depth  of  7  to  15  fathoms. 
Here  we  meet  with  the  great  tangle  seaweeds,  such  as 
Laminana  digitata  and  £  saecharina^  along  with  deep- 
water  Fuel  {f,  E.  B.) 

ALQARDI,  ALES8A2n>B0,  one  of  the  most  celebrated 
Bcalptors  of  Italy,  was  bom  at  Bologna  in  1602,  and  died 
in  1654,  While  he  was  attending  the  school  of  the  Oaracd 
his  preference  for  the  plastic  art  became  evident,  and  he 
placed  himself  under  the  instruction  of  the  sculptor  Con- 
ventl  At  the  age  of  twenty  he  was  brought  under  the 
notioe  of  Duke  Ferdinand  of  Mantua,  who  gave  him 
levsral  commissioiia.     He  was  also  much  employed  about 


the  same  period  by  jewellers  and  others  in  modelling  in 
gold,  silver,  and  ivoiy.  After  a  short  residence  in  Yenioe, 
he  went  to  Bome  in  1625  with  an  introduction  from  the 
Puke  of  Mantua  to  the  pope's  nephew,  Cardinal  Ludovisi 
who  employed  him  for  a  time  in  the  restoration  of  andent 
statues.  The  death  of  the  Duke  of  Mantua  left  him  to  his 
own  resources,  and  for  several  years  he  earned  a  precarious 
maintenance  from  these  restorations  and  the  commissions 
of  goldsmiths  and  jewellers.  In  1640  he  executed  for 
Fietro  Buoncompagni  his  first  work  in  marble,  a  colossal 
statue  of  San  FUippo  Neii,  with  kneeling  angels.  Imme- 
diately after,  he  produced  a  similar  group,  representing  the 
execution  of  St  Paul,  for  the  church  of  the  Bamabite 
Fathers  in  Bologna.  These  works,  displaying  great  tech- 
nical skill,  though  with  considerable  exaggeration  of 
expression  and  attitude,  at  once  established  Algardi'a. 
reputation,  and  other  commissions  followed  in  rapid  suo- 
oession.  The  tumingjK>int  in  Algardi's  fortune  was  the 
accession  of  Innocent  JL,  of  the  Bolognese  house  of  Panfili, 
to  the  papal  throne  in  1644.  He  was  employed  by 
OamiUo  Fanflli,  nephew  of  the  pontiff,  to  design  the 
yUla  Doria  Fanflli  outside  the  San  Pancrajdo  gatei  The 
most  important  of  Algardi's  other  works  were  the  monu- 
ment of  Leo  XL,  a  bronse  statue  of  Innocent  X  for  tho 
Capitol,  and,  above  all.  La  Futga  d^AuUa,  the  largest 
alto-rilievo  in  the  world,  the  two  principal  figures  being 
about  10  feet  higL  The  great  technical  excellence  (S 
these  works  ib  considerably  marred  by  an  exaggeration  of 
expression  resulting  from  the  vain  endeavour  to  produce 
in  marble  effects  which  can  only  be  legitimately  brought 
out  on  canvas.  From  an  artistic  point  of  view,  he  is  most 
successful  in  his  portrait-statues  and  groups  of  children, 
where  he  is  obliged  to  follow  nature  most  dosely.  In  his 
later  years  he  became  very  avaricious,  and  amassed  a  groat 
fortune^        

ALGABOTTI,  Fbakcxsoo,  Coxtut,  was  bom  at  Yenice 
on  the  11th  December  1712.  He  went  abroad  in  his 
youth,  and  in  1733  visited  Paris,  where  he  issued  his 
Newtonian  Philosophy  for  the  Ladies,  in  the  work  entitled 
Ths  Pluralitp  of  Worlds,  He  was  much  honoured  by 
Frederick  the  Great,  who,  when  crowned  at  Kdnigsberg  in 
1740,  created  him  a  count  of  Prussia.  He  died  at  PiBa  on 
the  23d  of  May  1764,  and,  by  his  own  direction,  the  follow- 
ing inscription  was  placed  upon  his  tomb  >-n%e  Jacot 
A^arothu,  ted  non  omnia.  He  is  allowed  to  have  been  a 
great  connoisseur  in  painting,  sculpture^  and  architecturo; 
and  he  contributed  much  to  tiie  reformation  of  the  Italian 
openL  His  works  (6  vols.,  Leghorn,  1764 ;  17  vols., 
Yenice,  1791-4)  aro  numerous,  and  on  a  variety  of  sub- 
jects, abounding  with  vivacity,  elegance,  and  wit^ 

ALGABYE,  the  most  southerly  province  of  Portugal,  is 
bounded  on  the  £.  by  the  Spanish  province  of  SevOle^ 
from  which  it  is  separated  by  the  river  Quadiana ;  on  the 
N.  by  Alemtejo ;  and  on  the  W.  and  S.  by  the  Atlantic 
Ocean.  Its  length  from  east  to  west  is  85  miles,  the 
average  width  is  22  miles,  and  the  area,  according  to  the 
most  recent  measurement,  1865  squaro  miles.  In  1868 
the  population  was  177,342,  giving  the  small  proportion 
of  95  to  the  square  milei 

The  Sierra  de  Caldeiraon  and  the  Sierra  de  Monchique 
extend  across  the  northern  part  of  the  province,  and, 
sweeping  to  the  south-west,  terminate  in  the  lofty  pro- 
montory of  Cape  St  Yincent,  the  soCith-west  extremity  of 
Europe.  Between  the  mountainous  tracts  in  the  north 
and  the  aouthem  coast  stretches  a  narrow  plain,  watered 
by  numerous  rivers  flowing  southward  from  the  hilk.  In 
the  hilly  districts  the  roads  aro  bad,  the  soil  unsuitod  for 
cultivation,  and  the  inhabitants  few.  Flodcs  of  goats  aro 
reared  on  the  mountain  sides.  The  'level  country  along 
the  southern  coast  is  more  fertile^  and  produces  in  abuii* 
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dance  grapes,  figs,  onrngee,  lemons^  oliyes^  slmondiy  and 
sloes,  and  eren  the  plantain  and  the  date.  The  land  ia, 
however,  not  well  suited  for  the  production  of  eereals; 
little  wheat  or  other  com  is  grown  in  the  province,  and  its 
grain  supplies  are  chiefly  derived  from  Spain.  On  the 
coast  the  people  derive  their  subsistence  in  great  measure 
from  the  fisheries,  tunny  and  sardines  being  caught  in 
considerable  qxiantitiesw  Salt  is  also  made  from  sea-water. 
There  is  no  manufacturing  or  mining  industry  of  any 
importance.  The  harbours  are  bad,  and  the  whole  foreign 
trade  is  carried  on  by  ships  of  other  nations,  although  the 
inhabitants  of  Algarve  are  reputed  to  be  the  best  seamen 
and  fishermen  of  PortugaL  The  chief  exports  are  dried 
fruit,  wine,  salt,  tunny,  sardines,  and  anchovies. 

The  name  of  Algarve  is  derived  from  the  Arabio,  and 
signifies  a  land  lying  to  the  west  The  province  was  taken 
from  the  Moors  in  1253  by  Alphonso  IIL,  king  of  Poi^ 
tugal,  who  then  assumed  the  additional  title  of  king  of 
Algarve.  It  is  sometimes  designated  the  district  of  Faro, 
and  is  subdivided  into  fiiteen  communes  and  sizty-two 
parishes.  The  chief  town  is  Faro,  and  among  the  other 
towns  are  Castro  Marino,  Tavira,  Portimao,  Lagos,  and 
Sagres,  all  on  the  coast  or  on  the  estuaries  of  the  rivers, 
and  Silves,  on  the  river  Portimao,  the  andent  Moorish 
capital  of  Algarve. 

ALGAU,  or  Alloaf,  the  name  now  ^ven.to  a  compara- 
tively small  district  forming  the  south-western  comer  of 
Bavaria,  and  belonging  to  the  province  of  Swabia  and  Keu* 
burg,  biit  formerly  applied  to  a  much  larger  territory,  which 
extended  as  far  as  die  Danube  on  the  north,  the  Inn  on 
the  south,  and  the  Lech  on  the  west  The  Algau  Alps 
contain  several  lofty  peaks,  the  highest  of  which  is  Midele- 
Cabel,  8611  feet  above  the  sea.  The  district  is  celebrated 
for  the  cattle,  milk,  butter,  and  cheese  that  it  produces. 

AL-GAZALI,  Abu  Hahed  Muhaiocad,  usually  described 
as  an  Arabian  philosopher,  was  really  a  Moslem  theologian 
who  met  the  heretical  philosophen  on  their  own  ground. 
He  was  born  in  1058,  and  belonged  to  the  sect  of  the 
Ascharites,  or  extreme  right  of  tiie  Motecallemin,  who 
(and  not  the  philosophen)  were  the  real  Arabian  sichool- 
men.  At  thirty-three  he  became  the  head  of  a  theological 
ooUege  at  Baghdad,  where  his  professor's  cl^air  was  Sur> 
rounded  by  eager  crowds,  including  all  the  imams  of  the 
country.  It  was  a  time  of  keen  speculation,  when  philo- 
sophic scepticism  was  encouraged  in  high  places ;  and  the 
premature  convictions  of  Al-Qazall  gave  way  under  a 
violent  reaction  against  the  orthodox  creed.  Driven  by 
mental  inquietude,  he  escaped  from  Baghdad  on  the  plea  ox 
making  a  pilgrimage  to  Mecca,  but  went  to  Syria,  and 
(after  visiting,  though  a  Mahometan,  the  Holy  Sepulchre 
at  Jerusalem)  settled  at  Damascus,  where  he  spent  ten 
}e'irs  in  seclusion  and  meditation.  RecaUed  by  his  private 
affairs  as  he  was  on  his  way  to  Cgypt,  he  returned  to 
r*aghdad,  reluctantly  resumed  teaching  (which  he  continued 
for  fifteen  yean),  ^en  retired  to  Tons,  his  native  town, 
and  devoted  his  remaining  yean  to  the  contemplative  life 
of  the  Sufis,  who  had  been  his  earliest  instractors.  He 
died  in  1111.  His  outer  life,  so  restless  and  unquiet,  .was 
the  refiex  of  a  mental  history  disturbed  by  prolonged  agita- 
tion. Revolting,  in  the  height  of  his  success,  against  the 
cuirent  creed,  he  began  to  examine  the  foundations  of 
knowledge.  Whore  could  certainty  be  found  1  In  the 
I)crceptions  of  the  senses  1  But  these  are  contradicted  by 
one  another,  and  disproved  by  reason.  In  the  notions  of 
reason  t  Reason,  indeed,  professes  to  furnish  us  with 
necessaxy  troths ;  but  what  assurance  have  we  that  the 
verdicts  of  reason  may  not  be  reversed  by  some  higher 
authority  t  Al-Gazali  then  interrogated  all  the  sects  in 
succession  to  learn  tlicir  critorion  of  truth.  He  first  applied 
*--  ^lie  thuulogical  schoolmen,  who  grounded  their  reli^on 


on  zeoson;  but  their  aim  was  only  to  prescrra  tba  UiHk 
from  heresy.  He  turned  to  the  philosophers,  and  fmiintTwi 
the  accepted  Aristotelianism  in  a  treatiu  which  has  oome 
down  to  wt-^The  Dettrwstion  of  the  PkUoBopherM,  He 
assails  them  on  twenty  points  of  their  mixed  physical  and 
metaphysical  peripatetidsm,  from  the  statement  of  wliidi, 
in  spite  of  his  pretended  scepticism,  we  can  deduce  soma 
very  positive  metaphysical  opinions  of  his  own.  He  dalms 
to  have  shown  that  the  dogmas  of  the  eternity  of  matter 
and  the  permanence  of  the  world  are  false;  th^  Jdiesr 
description  of  the  Deity  as  the  demiuigos  is  unspiritoal; 
that  they  fail  to  prove  the  existence,  tiie  unity,  the  sim- 
plicity, the  inoorporeality,  or  the  knowledge  (both  of 
species  and  accidents)  of  God;  that  their  ascriptioii  ol 
souls  to  the  celestial  spheres  is  unproved ;  that  their  theoiy 
of  causation,  which  attributes  effects  to  the  veiy  natures  of 
the  causes,  is  false,  for  that  all  actions  and  events  are  to 
be  ascribed  to  the  Deity;  and,  finally,  that  they  cannol 
establish  the  spirituality  of  the  soul,  nor  prove  its  mortality. 
These  criticisms  disclose  nothing  like  a  sceptical  state  of 
mind,  but  rather  a  reversion  from  the  metaphysical  to  the 
theological  stage  of  thought  He  denies  ^  intrinsie 
tendencies,  or  souls,  by  which  the  Aristotelians  explained 
the  motion  of  the  spheres,  because  he  ascribes  their  motion 
to  Qod.  The  sceptic  would  have  denied  both.  Mr  Lewea 
rightly  censures  M.  Renan  for  ssserting  of  Al-Oasalf a 
theory  of  causation — '^ffume  n'a  rien  dit  plus.*  It  is 
true  that  Al-Gasali  maintains  that  the  natural  kiw  aooord- 
ing  to  which  effects  proceed  inevitably  from  their  causes 
is  only  custom,  and  that  there  is  .no  neceMory  connection 
between  them.  So  far  the  Eastern  and  the  European 
sceptic  are  on  the  same  ground.  But  while  Home  abso- 
lutely denies  the  necessity,  Al-Gasali^  eruly  removes  it 
one  stage  further  back,  and  plants  it  in  the  mind  of  the 
Deity.  This,  of  course^  is  not  metaphysics,  but  theology. 
Havinj^  as  he  believed,  refuted  the  opinions  of  the  philo- 
sophen, he  next  investigated  the  pretensions  of  the  Alle- 
gorists,  who  derived  their  doctrines  from  an  imam.  The^ 
Arabian  nltramontanes  had  no  word  for  the  doubter.  Did 
he  ask  for  the  proof  of  their  doctrine,  they  could  only 
answer  that  ''thus  it  was  written."  They  could  not,  he 
says,  even  undentand  the  problems  they  sought  to  resolve 
by  the  assumption  of  infallibility,  and  he  tumed  again,  in 
his  despair,  to  the  instracton  of  his  youth — ^the  Sufis.  In 
their  mystical  intuition  of  the  laws  of  life,  and  absorption 
in  the  immanent  Deity,  he  at  last  found  peace.  Ths 
pathetic  doee  of  his  stormy  career  negatives  the  idea  that 
he  ever  wrote  the  philosophical  work  he  once  oontenk- 
pkted  on  The  Bases  of  Belief,  and  at  the  same  time  shows 
the  trae  character  of  the  treatise  which,  alike  in  medisBval 
and  modem  times,  has  been  quoted  as  containing  an 
exposition  of  his  opinions.  The  work  called  The  Tern- 
deneies  of  the  Philosophers,  and  which  was  translated  in 
1506,  with  the  title  Logioa  et  PhUosophia  Algaselie  Arabt\ 
contains  neither  the  logic  nor  the  philosophy  of  Al-GazalL 
It  is  a  mere  abstract  or  stotemeut  of  the  Peripatetie 
systems,  and  was  made  preliminary  to  that  />ei<r«dta»  ol 
which  we  have  already  spoken.  With  this  work  Arabian 
philosophy  in  the  East  came  to  an  end;  but  it  reviTed 
in  the  new  Arabia  which  had  been  planted  in  the  West — 
in  Mahometan  Spain.  If,  therefore,  Al-Gazali  was  the 
Oriental  Descartes  in  being  the  first  destructive  soeptie 
of  the  old,  he  was  its  Descartes  no  less  in  being  the 
initiator  of  the  new  philosophy. 

Far  direct  knowledge  of  Al-Oaali,  see  hit  DtttrueUe,  ke,,  in  tte 
ninth  vol.  of  Averrhoee'e  works,  bat  especially  his  eptritaal  ant^ 
bioftrephj,  trao-iUtrd  by  Schmblden  in  his  Ess-ti  mr  let  Be^ee 
PhUoBo^iqun  chez  Us  Arobes,  See  also  Von  Hauiujcr.  intiedo«iiea 
to  0  Kind;  Mnnlc.  M^J/ttiffet ;  end  Oowhe  in  Abkand/imgm  der 
£9iU0.  Ak9df  Mr  Wiesmsiw^  m  J/erUi^  18M. 
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ALGEBRA  to  tbaft  brandi  cf  «he  maliliemaftieal  Bdmem 
vludi  has  for  itB  objeefc  the  caxiyiiig  on  of  opentioiiB 
«itlier  In  an  order  differant  from  tint  which  eiiete  in  erilib- 
mdtiCf  or  of  a  nature  nok  contemplated  in  fixing  the  bonnd- 
aziea  d  that  adeno&  The  dioamalance  that  algebm  haa 
its  origfai  in  arithmetic,  however  widely  it  maj  in  the  end 
differ  from  that  adence,  led  Sir  laaae  Kewton  to  dflaignate 
it  ^UniTenai  Arithmetic,*  a  deaignation  which,  tagneaa  it 
Ib»  Indicatea  its  chazacter  better  than  anj  other  hy  which  it 
haa  been  attempted  to  eiprem  ita  fonctiona—bettercertBinljy 
to  ecdlnaiy  mindi^  than  the  deaignation  which  haa  been 
qyplied  to  it  bgr  Sir  WIDiam  Rowan  Hamilton,  one  of  the 
greateat  mathematidana  the  world  haa  aeen  aince  the  daya 
of  Kewton — ^''the  Science  of  Fme  Time;*  or  even  than 
the  title  bgr  which  De  Moigan  would  paimphraae  Hamflton'a 
worda — ''the  Oalenlna  of  Socceadon.* 

To  eiprem  in  few  worda  what  it  to  nidch  effecta  the 
tranaition  from  the  adence  of  arithmetic  into  a  new  iidd  to 
not  eaay.  It  will  aerre,  piobaUj,  to  cooyey  some  notion 
of  the  podtion  of  the  bonndaiy  line,  wiien  it  ia  atated  that 
the  cpeiationa  of  arithmetic  are  all  capable  of  direct  intef^ 
prdaiion/Mr  40^  whilat  thoae  of  algebm  are  in  manj  caaea 
faiterpretable  only  by  comparison  with  the  aaaomptiona  on 
w]iich  they  axe  baaed.  For  example^  multiplication  of 
fractionft— which  tiie  older  writes  on  aiithmetio,  Lncaa  de 
Boigo  in  Italy,  and  Robert  Recorde  in  Engtond,  deaxfy 
perodved  to  bea  new  application  of  the  term  mnlti]^cation, 
acareely  at  Hmt  d^t  reconcilable  withiti  ori^dnal  definition 
aa  the  exponent  of  eqoal  additiona, — mutiplication  of 
fraetiona  becomea  inteipretable  by  the  introdnction  of  the 
idea  of  multiplication  into  the  definition  of  the  fraction 
itaelf.  Ontheotherhandytheindepcndent  neeof  theaign 
flitmM^  on  which  Diophantoa,  in  the  4th  centoiy,  laid  w 
f  oondation  of  the  adence  of  algebra  in  the  Weat^  by  pladng 
in  ibib  forefront  of  hto  treatiae,  aa  one  of  hto  earlieat  defini- 
tional the  role  of  the  dgn  minna,  "that  mmiu  multiplied  by 
wdmu  prodnoeap^ff*— thto  independent  nae  of  the  aign  haa 
no  ori^nating  operation  of  the  aame  character  aa  ita^  and 
might,  if  aasomed  in  all  ita  generality  aa  existing  dde  by 
dde  witii  the  laws  of  arithmetic,  more  espedally  with  the 
eommntatiTe  law,  have  led  to  erroneona  oondndonsL  Aa 
it  ia,  the  nnlimited  applicabUity  of  thto  definition,  in  con- 
nection with  an  the  Jaws  of  arithmetic  atanding  in  thdr 
integrity,  pushes  the  dominion  of  algebm  into  a  fidd  on 
whidi  ihe  oldest  of  the  Greek  arithmeticians,  Endid,  in  Ids 
nnbending  march,  could  never  have  advanced  a  step  with- 
out doing  Tidenoe  to  his  convictions. 

In  aaserting  that  the  independent  existence  of  the  sign 
mimtif  dde  by  dde  with  the  laws  of  arithmetic,  might  haye 
led  to  anomalous  results,  had  not  the  operations  been  sutgect 
to  some  limitation,  we  are  introdudng  no  imaginaxy 
hypothesis,  bat  are  referring  to  a  fact  actually  existing, 
llie  most  recent  advance  beyond  the  boundariea  of  algebra, 
as  it  ezisted  fifty  years  ago,  to  that  beantifol  extendon  to 
which  Sir  W.  R  Hamilton  haa  given  the  designation  of  Qua- 
ternions, the  very  foundation  of  which  requiiea  the  removal 
of  one  of  the  andent  axioma  of  arithmetic,  "that  opera- 
tiona  may  be  performed  in  any  order." 

HX8T0BT. 

At  what  period  and  in  what  country  algebm  waa  inyentedl 
to  a  question  that  has  been  much  discussed.  Who  were  the 
earliest  writers  on  the  subject  f  What  waa  the  prqgreas  of 
its  improvement  f  And  lastly,  by  what  meana  and  at  what 
period  waa  the  sdence  diffused  over  Europe!  It  wu  a 
ormimon  opinion  in  the  17th  century  that  the  andent  Qredc 


mathematidana  nrast  luKve  possessed  an  Muflyds  of  the 
nature  of  modem  algebra,  by  which  they  discovered  the 
theorema  and  solutions  of  the  problems  which  we  ao  much 
admire  in  their  writings ;  but  that  they  carefuUy  concealed 
thdr  instruments  of  investigation,  and  gave  only  the  ra- 
aoha,  with  synthetic  demonstmtions. 

Thto  opinion  is,  however,  now  exploded.  A  more  inti- 
mate acquaintance  witii  the  writings  of  the  andent  geo- 
meten  has  shown  that  they  had  an  analysis,  but  that  it 
waa  purdy  geometrical,  and  essentially  different  from  oui 
algebra. 

Although  tliera  to  no  reason  to  suppose  that  the  great 
ceometen  of  antiquity  derived  any  dd  in  their  discoreriei 
from  the  algebraic  analysis,  yet  we  find  that  at  a  condde^ 
ably  later  period  it  waa  known  to  a  certain  extent  among 
theGxedbn 

About  the  middle  of  the  4th  century  of  tiie  Christian  er% 
a  period  when  the  mathematical  sdenoee  were  on  the  dedine^ 
and  their  cultivators,  instead  of  producing  origind  works  of 
genius^  contented  themsdTea  with  commentariea  on  the 
worka  of  their  more  illustrious  predecessors,  there  waa  a 
valuable  addition  made  to  the  fkoric  of  andent  learning; 

Thto  waa  the  treatise  of  Diophantus  on  arithmetic,  con- 
aisting  originally  of  thirteen  books,  of  which  only  the 
first  six;  ami  an  incomplete  book  on  pdygond  numbers, 
auppoaed  to  be  the  tiiirteenth,  haye  descended  to  oar 


Thto  predooa  fragment  doea  not  exhibit  anything  like  a 
complete  treatise  on  algebra.  Tt  lays,  however,  an  excellent 
foundation  of  the  sdence,  and  the  author,  after  applying  hto 
method  to  the  sdution  of  simple  and  quadratic  equations^ 
such  aa  to  ^find  two  numben  of  whidi  the  sum  and  the 
aum  or  difference  of  tiie  squares  are  giyen,*  proceeds  to 
a  peculiar  dass  of  arithmetical  questions,  which  bdong  to 
whst  to  now  called  the  indeterminate  analysis. 

Diophantus  may  have  been  the  inventor  of  the  Gred^ 
algebra^  but  it  to  more  likely  that  its  prindples  were  not 
udmown  before  hto  time ;  and  that,  taking  tiie  adence  in 
the  date  in  which  he  found  it  aa  the  bads  of  hto  labour^  he 
enriched  it  with  new  applications.  The  d^gant  solutions  of 
Diophantus  diow  that  he  possessed  great  addreas  in  the 
particukr  branch  of  which  he  treated,  and  that  he  waa  aUe 
to  readTe  detenninato  equationa  of  the  aecond  d^gree^ 
Probably  thto  was  the  gravest  extent  to  which  the  sdence 
had  been  carried  among  the  Greeks.  Indeed,  in  no  counfty 
did  it  pass  thto  limit,  until  it  had  been  transplanted  into 
Italy  on  tiie  revivalof  learning. 

The  cdebratod  Hypatia,  the  dau^^ter  of  Theon,  com- 
poaed  a  conmientary  on  the  work  of  Diophantoa.  This^ 
however,  to  now  lost,  as  wdl  as  a  similar  treatise,  on 
the  Came$  of  ApoUonius,  by  thto  illustrious  and  ill- 
fated  lady,  who,  as  to  commonly  known,  f  dl  a  sacrifice 
to  the  fury  of  a  fanaticd  mob  about  the  beginning  of  the 
6th  century. 

About  the  middle  of  the  16th  century,  the  work  of 
Diophantus  abore  referred  to,  written  in  the  Greek  lan- 
guage, was  discovered  at  Borne  in  the  Vatican  library,  having 
probably  been  brought  there  from  Greece  when  the  Tuzka 
poaseased  themsdves  of  Constantinople.  A  Latin  trandap 
tion,  without  the  original  text,  was  given  to  the  world  by 
Xylander  in  1575;  and  a  more  complete  translation,  by 
Badiet  de  Meseriao  (one  of  the  eerliest  membem  of  the 
French  Academy),  accompanied  Ij  a  oommentaiy,  appeared 
in  1621.  Bachet  vras  eminentiy  ddlfnl  in  the  indeterminate 
andysis,  and  therefore  wdl  qiulified  for  the  work  he  had 
undertaken  j  but  the  text  of  Diophantus  waa  ao  mxu^  to* 
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jund,  tliat  he  wu  freqneiitly  obliged  to  gaeas  (he  mean- 
ing ol  the  author,  or  supply  the  deficiency.  At  %  later 
period,  the  celebrated  Frendi  mathematician  Fenpat  aapple- 
mented  the  oommentaiy  of  Baehet  by  notea  of  hia  own  on 
thewritingi  of  the  Greek  algebraist  Theae  are  extremely 
valuable,  on  aooonnt  of  Fermaf  a  profound  knowledge  of 
thia  particular  branch  of  analysis.  This  edition,  the  beat 
which  exista,  appeared  in  1670. 

Although  the  reriTal  of  the  writings  of  Diophantna  ma 
an  important  event  in  the  lustory  of  mathematica,  yet  it 
waa  not  from  them  that  algebra  became  first  known  in 
Europe.  This  important  invention,  aa  well  as  the  numeral 
characters  and  decimal  arithmetic,  was  received  from  the 
Arabians.  That  ingenious  people  fuUy  appreciated  the 
Talne  of  the  sciences;  for  at  a  period  when  all  Europe  was 
enveloped  in  the  darkness  of  ignorance,  they  preserved 
from  extinction  the  kmp  of  knowledge^  They  carefully 
collected  the  writinga  of  the  Greek  mathematiciana ;  they 
translated  them  into  their  language,  and  illustrated  them 
with  commentaries.  It  was  through  the  medium  of  the 
Arabic  tongue  that  the  elements  of  Euclid  were  first  in- 
troduced into  Europe;  and  a  part  of  the  writings  of 
ApoUonius  are  only  known  at  the  present  day  by  a  trans- 
lation from  the  Arabic,  the  Greek  original  being  lost 

The  Arabians  ascribe  the  invention  of  their  algebra  to  one 
of  their  mathematicians,  Mahommed-ben-Musa,  or  Moses, 
called  also  Mahommed  of  Buziana,  who  flourished  about 
the  middle  of  the  9th  century,  in  the  leign  of  the  Oaliph 
Almamoun. 

It  is  certain  that  this  person  composed  a  treatiM  on  this 
subject^  because  an  Italian  translation  was  known  at  one 
time  to  have  existed  in  Europe^  although  it  is  now  lost 
Fortunately,  however,  a  copy  of  the  Arabic  original  is 
preserved  in  the  Bodleian  Library  at  Oxford,  bearing  a  date 
of  transcription  corresponding  to  the  year  1 343.  The  title- 
page  identifies  its  author  with  the  ancient  Arabian.  A 
marginal  note  concurs  in  this  testimony,  and  further 
declares  the  work  to  be  the  first  treatise  composed  on 
algebra  among  the  faithful ;  and  the  preface,  besides  in- 
dicating the  author,  intimates  that  he  was  encouraged  by 
Almamoun,  conmumder  of  the  faithful,  to  compile  a  com- 
pendious treatise  of  calculation  by  algebra. 

The  circumstance  of  this  treatise  professing  to  be  only  a 
compilation,  and,  moreover,  the  first  Arabian  work  of  the 
kind,  has  led  to  an  opinion  that  it  was  collected  from  books 
in  some  other  language.  As  the  author  was  intimately 
acquainted  with  the  astronomy  and  computations  of  the 
Hindoos,  he  may  have  derived  his  knowledge  of  algebra 
from  the  same  quarter.  The  Hindoos,  as  we  i£aU  presently 
see,  had  a  science  of  Algebra,  and  knew  how  to  solve  in- 
determinate problems.  Hence  we  may  conclude,  witii  some 
probability,  that  the  Arabian  algebra  was  originally  derived 
from  India. 

The  algebraic  analyaia,  having  been  once  introduced 
among  the  Arabians,  was  cultivated  by  their  own  writers. 
One  of  these,  Mahommed  Abulwafa,  idio  flourished  in  tiie 
last  forty  yean  of  the  10th  oentuiy,  compoaed  commentariea 
on  the  writera  who  had  preceded  him.  He  alao  translated 
the  writings  of  Diophantna. 

It  is  reiEttzkable^  that  although  the  mathematical  soieneea 
were  received  with  avidity,  and  sedulously  cultivated  during 
a  long  period  by  the  Arabicma,  .yet  in  their  handa  they 
received  hardly  any  improvement  It  might  have  been 
expected  that  an  aequaintanoe  with  the  writingB  of  Dio- 
phantns  would  have  jnoduoed  aome  change  in  thdr  algebra. 
Thia,  however,  did  not  happen :  tiieir  algebra  continued 
nearly  in  the  aame  atate^  fnnn  their  earliest  writer  on  the 
subject^  to  one  of  their  latest^  Behandin,  who  Uved  between 
the  years  953  and  1031. 

Wi&teia  an  the  history  of  algebra  wwe  long  nnder  a 


mistake  as  to  the  time  and  manner  of  Ua  introdnctlan  fato 
Europe.  It  has  now,  however,  been  ascertained  that  tiie 
science  was  brought  into  Italy  by  Leonardo,  a  merehaat  ef 
Rsa.  This  ingenious  man  resided  in  his  youth  in  Bailiaiy, 
and  there  learned  the  Indian  method  of  counting  fay  the 
nine  numeral  charactera.  Commercial  affiura  led  hka  to 
travel  into  Egypt,  Syria,  Greece,  and  Sidly,  whefe  we  nay 
suppose  he  made  himself  acquainted  with  ^rnrp^biag 
known  respecting  nxunbers.  The  Indian  mode  of  eoui|Mt»- 
tion  appeared  to  him  to  be  by  far  the  best  He  aoooidingly 
studied  it  carefully ;  and,  with  this  knowledge,  and  sane 
additiona  of  hia  own,  and  alao  taking  aome  things  horn 
Euelid'a  Geometry,  he  oompoaed  a  treatiae  on  aiithmelic. 
At  that  period  algebra  waa  regarded  only  aa  a  part  of  aiitli- 
metlA.  It  waa  indeed  the  auUime  doctrine  of  that  adenoe; 
and  under  thia  view  the  two  branchea  were  handled  in 
Leonardo'a  treatiae,  which  waa  originally  written  in  1S03, 
and  again  brought  forward  under  a  reviied  form  in  122&, 
When  it  ia  considered  that  this  woik  waa  compoaed  two 
centuriea  before  the  invention  of  printing  and  tiint  the 
aubject  waa  not  auch  as  generally  to  interest  mankind,  we 
need  not  wonder  that  it  was  but  littie  known;  hence  it  has 
always  remained  in  manuscript,  as  well  aa  aome  other  woika 
by  the  aame  author.  Indeed  it  was  not  known  to  exist  isom 
an  eady  period  until  the  middle  of  the  laat  century,  when 
it  waa  diaoovered  in  the  Magliabeochian  library  at  FloreDea. 

The  extent  of  Leonardo'a  knowledge  was  pretty  mndi 
the  same  aa  that  of  the  preceding  Ajcabiaa  writea.  Ha 
could  reaolve  equationa  of  the  first  and  second  degrees,  and 
he  was  particularly  skilful  in  the  Diophantine  anaiysia. 
He  was  well  acquainted  with  geometry,  and  he  employed 
its  doctrinea  in  demonstrating  his  algebiaio  rolea.  like 
the  Arabian  writers,  his  reasoning  was  expressed  in  words 
at  length ;  a  mode  highly  unfavourable  to  the  pragreaa  of 
the  art  The  use  of  symbols,  and  the  method  of  oombin- 
ing  them  so  as  to  convey  to  tiie  mind  at  a  single  glanee  a 
long  process  of  reasoning,  was  a  much  later  invention. 

Considerable  attention  was  given  to  the  eultivatlon  of 
algebra  between  the  time  of  Leonardo  and  the  invenGon  of 
printing.  It  was  publicly  taoght  by  professors,  l^eatises 
were  composed  on  the  sutgect;  and  two  worka  of  tiie 
oriental  aJgebraista  were  translated  from  tiie  Aialnan 
language  into  Italian.  One  waa  entitled  the  MwU  ^f 
Alffebra,  and  the  other  waa  the  oldeet  of  all  the  Aabiaa 
treatiaea,  that  of  Mahommed-ben-Musa  of  Corssan. 

The  earliest  printed  book  on  algebra  was  oompoaed  hj 
Lucas  Fadolus,  or  Lucas  de  Buigo,  a  minorite  Mac  & 
was  first  printed  in  1494,  and  again  in  1023.  Tlia  titie 
is  Summa  de  AritkiMHca,  Geometria,  I^roporiiom,  «C  Fn- 
porHonaUta, 

This  is  a  very  complete  treatise  on  arithmetie,  aSgebra, 
and  geometry,  for  the  time  in  whicH  it  appeaRcL  The 
author  followed  dose  on  the  steps  of  Leonardo ;  and,  in- 
deed, it  is  from  this  work  that  one  of  his  lost  treatiaea  has 
been  reatored. 

Locaa  de  Burgo'a  work  is  interesting^  inaamudi  aa  it 
ahowa  the  atate  of  algebra  in  Europe  about  tiie  year 
1500 :  probably  the  atate  of  the  adenoe  waa  needy  tiie  aame 
in  Anma  and  Africa^  from  whidi  it  had  been  reodved. 

The  power  of  algebra  aa  an  inatrament  of  reaeazch  ia  hi 
a  very  great  degree  derived  from  its  notation,  by  idiidi  aS 
the  quantitiea  under  consideration  are  kept  craistantiy  ia 
view ;  but  in  respect  of  convenience  and  brevity  of  eKpns- 
don,  the  algebraie  analysis  in  the  days  of  Lucas  de  "Buffi 
was  very  imperfect :  the  only  symbdLs  employed  were  a  lev 
sbbreviationa  of  the  words  or  namea  which  occnned  in 
the  processes  of  calculation,  a  kind  of  dioctWd,  idiich 
formed  a  very  imperfect  substitute  for  that  oompactaesi 
of  expresdon  which  haa  been  attained  1^  the 
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TbB  aj^eatlon  of  akebra  wu  also  at  this  period  Toy 
fimited ;  it  waa  oonfined  almost  entirely  to  the  readlntion 
of  eertain  qfaeetiona  of  no  great  interest  aboat  numbeia. 
No  idea  was  then  entertainMl  of  that  eztensiTe  application 
which  it  has  recelTed  in  modem  times. 

The  knowledge  which  the  eaxly  algebraists  had  ol  their 
sdenoe  was  also  drcnmseribed :  it  extended  only  to  the 
reedittion  of  eqnations-of  the  first  and  second  degrees ;  and 
they  diTided  the  last  into  cases,  each  of  wliich  was  resolTod 
by  its  own  particolar  role.  The  important  analytical  fact, 
that  the  resolntion  of  all  the  cases  of  a  problem  may  be 
comprehended  in  a  single  formnla,  which  may  be  obt^ed 
from  the  solution  of  one  of  its  cases,  merely  by  a  change  of 
the  signs,  was  not  then  Imown :  indeed,  it  was  long  before 
this  principle  was  folly  comprehended.  Dr  Hs&ey  ez- 
preesea  surprise,  that  a  formula  in  optics  which  ha  had 
found,  should  by  a  mere  change  of  the  signs  give  the  focus 
of  both  converging  and  diverging  raya^  whether  reflected 
or  refracted  by  convex  or  concave  specula  or  lenses;  and 
Molynenx  sp^Jcs  of  the  universelity  of  Halley'a  formula 
as  something  that  resembled  magia 

Tlie  rules  of  algebra  may  be  investigated  by  its  own  prin- 
ciples, without  any  aid  from  geometry;  and  although  in 
some  cases  the  two  sciences  may  serve  to  fflustrate  each 
other,  there  is  not  now  the  least  necessity  in  the  more 
elementary  parts  to  call  in  the  aid  of  the  latter  in  expound- 
ing the  former.  It  was  otherwise  in  former  times.  Lucas 
de  Burgo  found  it  to  be  convenient,  after  the  exsmple  of 
Leonardo,  to  employ  geometrical  constructions  to  prove  the 
truth  of  his  rules  for  resolving  quadratio  equations,  the 
nature  of  which  he  did  not  oompletely  comprehend; 
and  ho  was  induced  by  the  imperfect  nature  of  his  nota- 
tion to  express  his  roles  in  Latin  verses,  which  will  not 
now  be  read  with  the  Mnd  of  satisfaction  we  receive 
from  the  perusal  of  the  well-known  poem,  "the  Lovea  of 
the  Triangles." 

Aa  Italy  waa  the  first  European  country  where  algebra 
became  known,  it  was  there  that  it  received  its  earliest  im- 
provements. The  science  had  been  nearly  stationary  from 
the  days  of  Leonardo  to  the  time  of  Fadolus,  a  period  of 
three  centuries ;  but  the  invention  of  printing  soon  excited 
a  spirit  of  improvement  in  all  the  mathematical  sciences. 
Hitherto  an  imperfect  theory  of  quadratic  equationa  was 
the  limit  to  which  it  had  been  carried.  At  last  this 
boundary  was  passed,  and  about  the  year  1505  a  particular 
case  of  equations  of  tiie  third  degree  was  resolved  by  Sdpio 
Ferrous,  a  profeesor  of  mathematics  in  Bononia.  This  was 
an  important  step,  because  it  showed  that  the  difficulty  of 
resolving  equations  of  the  higher  orders,  at  least  in  the  case 
of  the  third  degree,  was  not  insurmountable,  and  a  new 
field  was  opened  for  disoovery.  It  was  then  the  practice 
among  the  cultivators  of  algebra,  when  they  advanced  a 
step,  to  conceal  it  carefully  from  tiieir  contemporaries,  and 
to  challenge  them  to  resolve  arithmetical  questions,  so 
framed  as  to  require  for  their  solution  a  knowledge  of  tiieir 
own  new-found  rules.  In  this  spirit  did  Ferrous  make  a 
secret  of  his  discovery :  he  communicated  it,  however,  to  a 
favourites  schoUur,  a  Venetian  named  Florida  About  tiie 
year  1535  this  person,  having  taken  up  his  residence  at 
Venice,  challenged  Tartalea  A  Brescia,  a  man  of  great 
ingenuity,  to  a  trial  of  skill  in  the  resolution  of  problems 
by  slgebra.  Florido  framed  his  questions  so  as  to  require 
for  their  solution  a  knowledge  of  the  rule  which  he  had 
learned  from  his  preceptor  Ferrous ;  but  Tartalea  had,  five 
years  before  this  time,  advanced  further  than  Ferrous,  and 
was  more  than  a  match  for  Florida  He  therefore  accepted 
the  ehallenge,  and  a  day  was  appointed  when  each  was  to 
propose  to  tiie  other  diirty  questions.  Before  the  time  csme, 
Tartalea  had  resumed  the  study  of  cuUe  equations,  and  had 
disoovered  the  aolution  of  two  cases  in  addition  to  two  which 


Horido's  qnastuma  ware  soeii  aa  ooold 
rule  of  Ferraua;  while,  on  the 


he  knew  bafofOL 

be  reaolved  by  the  sinffle 

contrary,  thoae  of  Tartalea  oould  only  be  resolved  bjr  one  or 

other  of  three  rules,  which  he  himself  had  found,  but  which 

oould  not  be  radved  by  the  remaining  rule,  which  was  also 

that  known  to  Florida    The  issue  of  the  contest  is  easily 

anticipated;  Tartalea  resolved  all  hia  adversary's  qoestiona 

in  two  hours,  without  receiving  one  answer  from  him  in 

return* 

The  celebrated  Cardan  waa  a  contemporary  of  TartaleiL 
TUs  remarkable  person  was  a  professor  of  mathematics  at 
Milan,  and  a  phyridan.  He  had  studied  algebra  with  great 
assiduity,  and  had  nearly  finished  the  printing  of  a  book 
on»arithmetic,  algebra,  and  geometry;  but  b^ng  desirous 
of  enriching  his  woric  with  the  discoveries  of  Tartalea,  which 
at  that  period  must  have  been  the  object  of  oonsideraUe 
attention  among  literary  men  in  Italy,  he  endeavoured  to 
draw  from  him  a  disdoaure  of  hia  rulee.  Tartalea  resisted 
for  a  time  Cardan's  entreaties.  At  last,  overcome  by  his 
importunity,  and  his  offer  to  swear  on  thehdy  Evangdlsts, 
and  by  ue  honour  of  a  gentieman,  never  to  publish  them, 
and  on  his  promising  on  the  faith  of  a  Christian  to  commit 
them  to  ejnpher,  so  that  even  after  his  death  they  would  not 
be  intelligible  to  any  one,  he  ventured  with  much  hesitation 
to  reveal  to  him  his  practical  rules,  which  were  expressed 
by  some  very  Bad  Italian  veraea,  tiiemselves  in  no  small 
degree  enigmaticaL  He  reserved,  however,  the  demonstra* 
tiims.  Cflurdan  ifas  not  long  in  discovering  the  reason  of 
the  rules,  and  he  even  greatiy  improved'' them,  so  as  to 
make  them  in  a  manner  his  own.  From  the  imperfect 
essays  of  Tartslea  he  deduced  an  ingenious  and  systematic 
method  of  resolving  all  oubio  equations  whatsoever ;  but 
with  a  remarkable  disregard  for  the  principles  of  honour, 
and  the  oath  he  had  taken,  he  published  in  1545  Tartalea'a 
discoveries,  combined  with  his  own,  as  a  supplement  to  a 
treatise  on  arithmetic  and  algebra,  which  he  liad  published 
six  years  before.  This  work  is  remarkable  for  being 
the  second  printed  book  on  algebra  known  to  have 
existed. 

In  the  following  year  Tartalea  also  published  a  work  on 
algebra,  which  he  dedicated  to  Henry  VIIL,  king  of 
England. 

It  is  to  be  regretted  that  in  many  instances  the  authors 
of  important  discoveries  have  been  overiooked,  while  the 
honours  due  to  them  have  been  transferred  to  others  hav- 
ing only  secondary  pretensions.  The  formula  for  the 
resolntion  of  cubic  equations  are  now  called  Cardan's  rules, 
notwithstending  the  prior  daim  of  Tartalea.  It  must  be 
confessed,  however,  that  he  evinced  considerable  selfishness 
in  concealing  his  discovery ;  and  although  Cardan  cannot 
be  absolved  from  the  diarge  of  bad  faith,  yet  it  must  be 
recollected  that  by  his  improvements  m  what  Tartalea 
communicated  to  him,  he  made  the  discovery  in  aome 
measure  his  own ;  and  he  had  moreover  the  high  merit  of 
being  the  first  to  publish  this  important  improvement  in 
algebra  to  the  world. 

The  next  step  in  the  progress  of  algebra  was  the  dis- 
covery of  a  method  of  resolving  equations  of  the  fourth 
order.  An  Italian  algebraist  had  proposed  a  question  which 
oould  not  be  resolved  by  the  newly  invented  rules,  because 
it  produced  a  biquadratic  equation.  Some  supposed  that 
it  could  not  be  resolved  at  all;  but  Cardan  waa  of  a  different 
opinion.  He  had  a  pupil  named  Lewis  Ferrari,  a  young  man 
of  great  genius,  and  an  ardent  student  in  the  algebraic 
analysis:  to  him  Cardan  committed  the  solution  of  this 
difficult  question,  and  he  was  not  disappointed.  Ferrari 
not  only  resolved  the  question,  but  he  also  found  a  general 
method  of  resolving  equations  of  the  fourth  degree,  by 
making  them  depewl  on  the  solution  of  equations  of  the 
third  degree. 
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This  waa  another  great  impzoranent ;  and  although  the 
precise  nature  of  an  equation  was  not  then  fully  under- 
stood, nor  was  it  indeed  until  half  a  centuxy  later,  jet, 
in  the  general  resolution  of  equations,  a  point  of  progress 
iras  then  reached  which  the  utmost  efforts  of  modem 
analyBis  hare  never  been  able  to  pass. 

There  was  another  Italian  matiiematician  of  that  period 
who  did  something  for  the  improyement  of  algebra.  This 
was  Bombelli  He  published  a  valuable  work  on  the 
subject  in  1572,  in  which  he  brought  into  one  view  what 
had  been  done  by  his  predecessors.  He  ezpUdned  the 
nature  of  the  irreducible  ease  of  cubic  equations,  which 
had  greatly  perplexed  Cardan,  who  could  not  resolve  it  by 
his  rule ;  he  showed  that  the  rule  would  appljr  sometimes 
to  particular  examples,  and  that  aD  equations  ol  this  case 
admitted  of  a  real  solution ;  and  he  made  the  important 
remark,  that  the  algebraio  problem  to  be  resolved  in  this 
case  corresponds  to  the  ancient  problem  of  the  tiisection 
of  an  angle. 

There  were  two  Gennan  mathematicianB  contemporary 
with  Cardan  and  Tartalea,  vis.,  Stifelius  and  Scheubelius. 
Their  writings  appeared  about  the  middle  of  the  16th 
centuxy,  before  tiiey  knew  what  had  been  done  by  the 
Italians.  Their  improvements  were  chiefly  in  the  notation. 
Stifelius,  in  particular,  introduced  for  &e  first  time  the 
charactezs  wl^ch  indicate  addition  and  subtraction,  and 
the  symbol  for  the  square  root 

Tlie  first  treatise  on  algebra  in  the  English  language  was 
written  by  Robert  Reoorde,  teacher  of  mathematics  and 
practitioner  in  physic  at  Cambridge.  At  this  period  it  was 
common  for  physicians  to  unite  with  the  healing  art  the 
studies  of  mathematics,  astrology,  alchemy,  and  chemistry. 
This  custom  was  derived  from  the  Moors,  who  were  equally 
celebrated  for  their  skiU  in  medicine  and  calculation.  In 
Bpain,  where  algebra  was  early  known,  the  title  of  physician 
and  algebraist  were  nearly  synonymous.  Accordingly,  in 
the  romance  of  Don  Quixote,  whdn  the  bachelor  Samson 
Caraaoo  was  grievously  wounded  in  his  rencounter  with 
the  knight^  an  algehrida  was  called  in  to  heal  his 
bruiftea. 

Beoorde  published  a  treatise  on  arithmetic,  which  was 
dedicated  to  Edward  YL ;  and  another  on  algebra,  with 
the  title,  Ths  Whetstone  of  WU,  Ae,  Here,  for  the  fint 
time,  the  modem  sign  for  equality  was  introduced. 

By  such  gradual  steps  did  algebra  advance  in  improve- 
ment from  its  first  introduction  by  Leonardo,  each  succeeding 
writer  making  some  change  for  the  better ;  but  with  the 
exertion  of  Tartalea,  Cardan,  and  Ferrari,  hardly  any  one 
rose  to  the  rank  of  an  inventor.  At  length  came  Yieta,  to 
whom  this  branch  of  mathematical  leaming,  as  well  as 
othen^  is  highly  indebted.  His  improvements  in  algebra 
were  very  considerable;  and  some  of  his  inventions, 
although  not  then  fully  developed,  have  yet  been  the  germs 
of  laW  discoveries.  He  was  the  fixst  that  employed 
general  characters  to  represent  known  as  well  as  unknown 
quantities.  Simple  as  this  step  may  appear,  it  has  yet  led  to 
important  consequences.  He  must  also  be  regarded  as  the 
first  that  applied  algebra  to  the  improvement  of  geometiy. 
The  older  algebraists  had  indeed  reeolved  geometrical  pro- 
blems, but  each  solution  was  particular;  whereas  Vieta,  by 
introducing  general  symbols,  produced  general  formule, 
which  were  applicable  to  aU  problems  (2  the  same  kind, 
without  the  trouble  of  going  over  the  same  process  of 
analysis  fur  each. 

Tikis  happy  application  of  algebra  to  geometiy  pro- 
duced great  improvements :  it  led  Yieta  to  the  doctrine  of 
angular  sections,  one  of  the  most  important  of  his  dis< 
coveries,  which  is  now  expanded  into  the  erithmetlo  of  sines 
or  analytical  trigonometry.  He  also  improved  the  theory 
of  algebraio  equations,  and  be  was  the  first  that  gave  a  [ 


general  method  of  resolving  them  by  approximatioiL  As 
he  lived  between  the  yean  1040  and  1603,  his  wittisgi 
belong  to  the  latter  half  of  the  16th  centuiy.  He  printed 
them  at  his  own  expense,  and  liberally  bestowed  them  on 
men  of  scienca 

The  Flemish  mathematician  Albert  Girard  was 'one  of 
the  improven  of  algebra.  He  extended  the  theory  of 
equations  somewhat  further  than  Yieta,  but  he  did  not 
completely  unfold  their  composition ;  he  was  the  fini  that 
showed  the  use  of  the  negative  sign  in  the  resolution  of 
geometrical  problems,  and  the  first  to  speak  of  tmaginary 
quantities.  He  also  inferred  by  induction  that  eveiy  aquation 
has  precisely  as  many  roots  as  there  are  units  in  the 
number  that  expresses  its  degree.  His  algebra  appeared 
in  1629. 

The  next  great  improver  of  algebra  was  Thomas  Harriot, 
an  Englishman.  As  an  inventor  he  has  been  the  boast  of 
this  countiy.  The  French  mathematicians  have  accused  tha 
British  of  giving  discoveries  to  him  which  were  really  due 
to  Yieta.  It  is  probable  that  some  of  these  may  be  justly 
claimed  for  both,  because  each  may  have  made  the  diaeoveiy 
for  himself,  without  knowing  what  had  been  done  bj  th» 
other.  Harriot's  principal  dlscoveiy,  and  indeed  the  most 
important  ever  made  in  algebra,  was,  that  eveiy  equalioo 
may  be  regarded  as  formed  by  the  product  of  as  many  aim- 
pie  equations  as  there  are  units  in  the  number  expreeaing 
ite  order.  This  important  doctrine,  now  familiar  to  ereiy 
student  of  algebra,  developed  itself  slowly.  It  was  qiiita 
within  the  reach  of  Yieta,  who  unfolded  it  in  part^  but  left 
Its  complete  discovery  to  Harriot 

We  have  seen  the  veiy  inartificial  f omi  in  whicb  algebim 
first  appeared  in  Europe.  The  improvements  of  almoet 
400  yeara  had  not  given  its  notation  that  compactneia  and 
elegance  of  which  it  is  susceptible^  Harriot  made  sereial 
changes  in  the  notation,  and  added  some  new  signs :  lie 
thus  gave  to  algebra  greater  symmetry  of  form.  Indeed, 
as  it  came  from  his  hands^  it  differed  but  little  from  its 
state  at  the  present  timei 

Oughtreed,  another  early  English  algebraist^  waa  a  oon- 
temporaiy  with  Harriot,  but  lived  long  after  him.  He 
wrote  a  treatise  on  the  subject,  which  was  long  taught  ia 
th«  universities. 

In  tracing  the  history  of  algebra,  we  have  seen,  that  ia 
the  form  under  which  it  was  received  from  the  Aiabs» 
it  was  hardly  distinguishable  as  a  peculiar  mode  of  reaaon- 
ing,  because  of  the  want  of  a  suitable  notation;  and  tliat^ 
poor  in  113  resources,  its  applicability  was  limited  to  tbe 
reeolution  of  a  small  number  of  miintoresting  numeial 
questions.  We  have  followed  it  through  different  atagea  of 
improvement,  and  we  are  now  anived  at  a  period  wken  it 
was  to  acquire  additional  power  aa  an  instrument  ol 
analysis,  and  to  admit  of  new  and  more  extended  applica- 
tions. Yieta  saw  the  great  advantage  that  mi^t  be 
derived  from  the  application  of  algebra  to  geometiy.  ^Dw 
essay  he  made  in  hils  theory  of  uigular  sections,  and  tlia 
rich  mine  of  discoveiy  thus  opened,  proved  the  impoitanea 
of  his  labours.  He  did  not  fully  explore  it^  but  it  bas 
seldom  happened  that  one  man  began  and  completed  a  dia- 
oovety.  He  had,  however,  an  able  and  illustrious  sncceaaor 
in  Descartes,  who,  employing  in  the  study  of  algebra  that 
high  power  of  intellect  with  which  he  was  endowed,  act 
oidy  improved  it  aa  an  abstract  science,  but,  more  especially 
by  its  application  to  geometiy,  laid  the  foundation  of  thic 
great  discoveries  which  have  since  so  much  engaged  Bkatiie- 
maticians,  and  have  made  the  last  two  centoiiea  erei 
memorable  in  the  history  of  the  progress  of  the  hmnar 
mind. 

Descartes'  grand  improvement  waa  the  application  of 
algebra  to  the  doctrine  of  curve  linea  As  ingeogiapltj  we 
rem  evay  place  on  the  earth's  surface  V>  the  equator^  and 
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to  a  detennizuiie  meridian,  ao  lie  referred  eyeiy  point  of  a 
enrve  to  some  line  given  by  position.  For  example,  in  a 
drde,  eveiy  point  in  the  drcumf erenoe  might  be  referred 
to  the  diameter.  The  perpendicular  from  any  point  in  the 
corre,  and  the  distance  of  that  perpendicidar  from  the 
centre  or  from  the  extremity  of  a  diuneter,  were  lines  which, 
although  varying  with  every  change  of  position  in  the  point 
from  which  the  perpendicular  was  drawn,  yet  had  a  deter- 
minate relation  to  each  other,  which  was  the  same  for  all 
points  in  the  curve  depending  on  its  natore,  and  which, 
therefore^  served  as  a  characteristio  to  distinguish  it  from 
all  other  corves. 

The  relations  of  lines  drawn  in  this  way  could  be  readily 
expressed  in  .algebraic  symbols ;  and  the  expression  of  this 
relation  in  general  terms  constituted  what  is  called  the 
eguaUoik  oi&d  carve. 

This  might  serve  as  its  definition;  and  from  the  equation 
by  the  processes  of  algebra,  all  the  properties  of  the  curve 
could  be  investigated. 

Descartes'  Qeomdry  (or,  as  it  might  have  been  named, 
the  application  of  algebra  to  geometry)  appeared  first  in 
1637.  This  was  six  years  after  the  publication  of  Harriot's 
diaooveries,  which  was  a  posthumous  work.  Descartes 
availed  himself  of  some  of  Harriof  s  views,  particularly  the 
manner  of  generating  an  equation,  without  admowledgment ; 
and  on  this  account  Dr  Wallis,  in  his  algebra,  has  reflected 
with  considerable  severity  on  the  French  algebraist.  This 
spirit  has  engendered  a  corresponding  eagerness  in  the 
French  mathematicians  to  defend  him. '  Hoi^tuda,  in  his 
history  of  the  mathematics,  has  evinced  a  strong  national 
prejtBidice  in  his  favour ;  and,  as  usually  happens,  in  order 
to  exalt  him,  he  hardly  does  justice  to  Harriot,  the  idol  of 
his  advorsaries. 

The  new  views  which  the  labours  of  Yieta,  Harriot,  and 
Descartes  opened  in  geometry  and, algebra  were  seized  with 
avidity  by  the  powerful  minds  of  men  eager  in  the  pursuit 
of  real  knowledge^  Accordingly,  we  &id  in  the  17th 
century  a  whole  host  of  writers  on  algebra,  or  algebra  com- 
bined with  geometry. 

Our  limits  will  not  allow  us  to  enter  minutely.into  the 
claims  which  each  has  on  the  gratitude  of  posterity. 
Indeed,  in  pure  algebra  the  new  inventions  were  not  so 
conspicuous  as  the  discoveries  made  by  its  applications  to 
geometry,  and  the  new  theories  which  were  suggested  by 
their  union.  The  curious  speculations  of  Kepler  concerning 
the  solids  formed  by  tiie  revolutions  of  curvilinear  figures, 
the  Qeometky  of  IndivisibleB  by  Oavalerius,  the  Arithmetic 
of  Infinites  of  WaUis,  and,  above  all,  the  Method  of  Fluxions 
of  Newton,  and  the  Differential  and  Integral  Calculus  of 
Leibnits^  are  fruits  of  the  happy  union.  All  these  were 
agitated  incessantly  by  their  inventors  and  contemporaries; 
by  such  men  as  Banow,  James  Gregory,  Wren,  Cotes,  Taylor, 
HaUey,  De  Moivrey  Madaxirin,  Stirling,  and  others,  in  this 
country ;  and  abroad  by  Boberval,  Fermat,  Huyghens,  the 
two  Bemoullis,  Pascal,  and  many  others. 

The  first  half  of  the  18th  century  produced  little  in  the 
way  oi  addition  either  to  pure  algeltfa  or  to  its  applications. 
Men  were  employed  rather  in  elaborating  and  working  out 
what  Newton,  Leibnitx^  and  Descales  had  originated, 
titan  in  exercising  themselves  in  independent  investigations. 
There  are,  inde^  to  be  found  some  names  of  eminence 
aaaociat<^  with  the  science  of  algebra,  such  as  Madaurin, 
but  their  eminence  will  be  found  to  depend  on  their  con- 
nection with  the  extensions  of  the  science,  rather  than  with 
the  sdenoe  itselL  It  was  reserved  for  Lagrange^  in  the  latter 
part  of  the  century,  to  give  a  new  impulse  to  extension  in 
pure  algebra,  in  a  direction  which  has  led  to  most  important 
results.  Not  only  did  he,  in  his  TraiUdelaReaolutionda 
EqwBtUma  IhmUnque$,  lay  the  foundation  on  which  Budan, 
Fourier,  Sturm,  and  others,  have  built  a  goodly  fabric  after 


the  pattern  of  the  UnivencU  ArtOmOie  of  Newton,  but  in 
his  I'h^onedei/onctioM  analytiqua^  and  CdUul  de*f<mavm»^ 
he  endeavoured,  and  with  a  large  amount  of  success,  to 
reduce  the  higher  analysis  (the  Fluxions  of  Newton),  to 
the  domain  of  pure  algebra.  Nor  must  the  labours  of  a 
fellow-workman,  Euler,  be  forgotten.  In  his  voluminous 
and  somewhat  ponderous  writings  will  be  found  a  perfect 
storehouse  of  investigations  on  every  branch  of  algebraical 
and  mechanical  science.  Especially  pertinent  to  our  present 
subject  is  his  demonstration  of  the  Binomial  Theorem  in 
the  Novi  Cammentari^  voL  xix.,  which  is  probably  the 
original  of  the  development  that  Lagrange  makes  the 
bads  of  his  analysis  (CcUeul  dn  fdnetwM^  h^n  seconde), 
and  which  for  simplicity  and  generality  leaves  nothing  to 
be  desired.   • 

This  brings  the-  history  down  to  the  dose  of  the  last 
century.  We  have  been  as  copious  as  our  limits  would 
permit  on  the  early  history,  because  it  presents  the  interest- 
ing  spectacle  of  the  progress  of  a  science  from  an  almost 
imperceptible  beginning,  until  it  has  attained  a  mag- 
nitude too  great  to  h%  fully  grasped  hj  the  human 
mind. 

It  will  be  seen  from  what  pnecedes,  that  we  have  not 
limited  "algebra"  to  the  pure  science,  but  have  retained 
the  name  when  it  has  encroached  on  the  territories  of 
geometry,  ^igonometry,  and  the  lugher  analysis.  To 
continue  to  trace  its  course  through  all  these  branches  dur- 
ing the  present  century,  when  it  has  extended  into  new 
directions  within  its  own  borders,  would  far  exceed  the 
limits  of  an  introductory  sketch  hke  the  present  We 
must^  therefore,  necessarily  limit  ourselves  to  what  has 
been  done  in  the  Theory  of  Equations  (which  may  be 
termed  algebra  proper),  and  in  Determinants.  \ 

Theory  of  Equaiions, — ^That  every  numerical  equation 
has  a  root— that  is,  some  quantity  in  a  numerical  form,  real 
or  imaginary,  which,  when  substituted  for  the  unknown 
quantity  in  the  equation,  shall  render  the  equation  a 
numerical  identity — appears  to  have  been  taken  for  granted 
by  all  writers  down  to  the  tjme  of  Lagranga  It  is  by  no 
means  self-evident,  nor  is  it  easy  to  i&ord  evidence  for  it 
which  shall  be  at  the  same  time  convincing  and  free  from 
limitations.  The  demonstrations  of  Lagrange,  Qauss,  and 
Ivory,  have  for  simplicity  and  completeness  given  way  to 
that  of  Cauchy,  published  first  in  the  Jtmrnal  de  VEeoU' 
Folyteehnique,  and  subsequently  in  his  Coun  d^Anaiyse 
Alffibrique. 

The  demonstration  of  Cauchy  (which  had  previously 
been  given  by  Aigand,  though  in  an  imperfect  form,  in 
Oergcnn/i  AnnaUt  dee  Math^mcOiques,  voL  v.)  consists  in 
showing  that  the  quantity  which  it  is  wished  to  prove 
capable  of  being  reduced  to  jsero,  can  be  exhibited  as  the 
product  of  two  factors,  one  of  which  is  incapable  of  assum- 
ing a  minimum  value,  or,  in  other  words,  that  a  less  value 
than'  one  assigned  can  always  be  found,  and  therefore 
that  it  is  capable  of  acquiring  the  value  zero.  This 
argument,  if  not  absolutely  free  from  objection,- is  less 
objectionable  than  any  of  the  others.  The  reader  may 
consult  papers  by  Airy  and  De  Morgan,  in  the  tenth 
volume  of  the  TraMacdoru  of  the  Cambridge  FhUoeophieal 
Society, 

Admitting,  then,  that  every  equation  has  a  root^  it  be- 
comes a  question  to  what  extent  are  we  in  possession  of 
an  analysis  by  which  the  root  can  be  ascertained.  If  the 
question  be  put  absolutely,  we  fear  the  answer  must  be, 
tiiat  in  this  matter  we  are  in  the  same  position  that  we 
have  held  for  the  last  three  centuries.  Cubic  and  biquad- 
ratic equations  can  be  solved,  whatever  they  may  be;  but 
equations  of  higher  orders,  in  which  there  exists  no  relation 
amongst  the  several  coefficients,  and  no  known  or  assumed 
conn^on  between  the  different  roots,  have  baffled  a'-^ 
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attempts  at  their  solution.  Huch  skill  and  ingenuity  hare 
been  displayed  by  writers  of  more  or  less  fflninf>nfle  in  tbe 
attempt  to  elaborate  a  meUiod  of  solution  applicable  to 
equations  of  the  fifth  degree,  but  they  have  failed;  whether 
it  be  that,  like  the  ancient  problems  of  the  quadrature  of  the 
circle,  and  the  duplication  of  the  cube,  an  absolute  solution 
18  an  impossibility,  or  whether  it  is  reserved  for  future 
mathematicians  to  start  in  the  research  in  some  new  path, 
and  reach  the  goal  by  avoiding  the  old  tracks  which  appear 
to  have  been  thoroughly  traversed  in  vain. 

It  is  scarcely  necessary  to  refer  to  such  writers  as  Hoene 
de  Wronski,  who,  in  1811,  announced  a  general  method  of 
solving  all  equations,  giving  f ormuUs  without  demonstra- 
tion. In  1 8 1 7,  the  Academy  of  Sciences  of  Lisbon  proposed 
as  the  subject  of  a  prize,  the  demomtration  of  Wronski's 
formulas.  The  prize  was  in  the  following  year  awarded  to 
IL  Torriani  for  the  refutation  of  them. 

The  reader  will  find  in  the  fifth  volume  of  the  Seportt  of 
the  Britith  Asaociaiion,  an  elaborate  report  by  Sir  W.  R. 
Hamilton  on  a  Method  of  Decomposition,  proposed  by  Mr 
G.  K  Jerrard  in  his  Maihematieal  Retearchet^  published  at 
Bristol  in  a  work  of  great  beauty  and  originality,  but 
which  Hamilton  is  compelled  to  conclude  fails  to  effect  the 
desired  object  In  fact,  the  method  which  is  valid  when 
the  proposed  equation  is  itself  of  a  sufficiently  elevated 
degree,  fails  to  reduce  the  solution  of  the  equation  of  the 
fifth  degree  to  that  of  the  fourth. 

But  fJthough  the  absolute  solution  of  equations  of  higher 
orders  than  the  fourth  remains  amongst  the  things  un- 
affected, and  rather  to  be  hoped  for  than  eacpected,  a  very 
great  deal  has  been  done  towards  preparing  the  way  for 
approximate,  if  not  for  absolute  solutions. 

In  the  first  place,  equations  of  the  higher  orders,  when 
they  assume  certain  forms,  have  been  shown  to  be  capable 
of  solution.  An  equation  of  this  kind,  to  all  appearance 
of  a  very  general  and  comprehensive  form,  had  been  solved 
by  De  Moivre  in  the  FhiloaqpMeal  Trantaetiont  tor  17S7. 
Binomial  equations  had  advanced  under  the  skilful  hands 
of  Gauss,  who,  in  his  Disquiniione$  Arithmetteae,  which 
appeared  in  1801,  added  largely  to  what  had  been  done  by 
Vandermonde  in  the  classification  and  solution  of  such 
equations;  and  subsequently,  Abel,  a  mathematician  of 
Norwegian  birth,  who  died  too  early  for  science,  completed 
and  extended  what  Gauss  had  left  imperfect  The  collected 
writings  of  Abel  published  at  Christiania  in  1839,  contain 
original  and  valuable  contributions  to  this  and  many 
other  branches  of  mathematics. 

But  it  is  not  in  the  solution  of  equations  of  certain 
forms  that  the  greatest  advance  has  been  made  during  the 
present  century.  The  basis  of  all  methods  of  solution 
must  evidently  be  found  in  the  previous  separation  of  the 
roots,  and  the  efforts  of  mathematicians  have  been  directed 
to  the  discovery  of  methods  of  effecting  this.  The  object 
is  not  so  much  to  classify  the  roots  into  positive  and 
negative,  real  and  imaginary,  as  to  determine  the  situation 
and  number  of  the  real  roots  of  the  equation.  The  first 
Avriler  on  the  subject  whose  methods  appeared  in  print  is 
Budan,  whose  treatise,  entitled  NouvdU  mithode  pour  la 
resolution  da  SquaUoru  nunUriques,  appeared  in  1807. 
But  there  is  evidence  that  Fourier  had  delivered  lectures 
un  the  subject  prior  to  the  publication  of  Budan's  work, 
and  consequently,  without  detriment  to  the  claims  of 
Budan,  we  may  admit  that  the  most  valuable  and  original 
contribution  to  the  science  is  to  be  found  in  Fourier^s 
posthumous  work,  published  by  Kavier  in  1831,  entitled 
Analyw  dee  iquatione  diterminSee,  The  theorem  which 
Fourier  gave  for  the  discovery  of  the  position,  within  narrow 
limits,  of  a  root  of  an  equation,  is  one  of  two  theorems, 
each  of  which  iz  known  by  mathematicians  as  ''Fourier's 
Theorem."   Th^  other  is  a  theorem  of  integration,  and  occurs 


in  the  authof^a  magnilioent  woric  HUorie  de  la  Ckdeer, 
During  the  interval  between  the  publication  of  Bodaa^ 
work  and  that  of  Fourier,  there  appeared  a  paper  in  tk 
PhUoeophical  Traneadiane  of  the  Mortal  Society  for  1819,  \j 
W.  G.  Homer,  upon  a  new  method  of  solving  arithmetical 
equations^  From  its  being  somewhat  obscurely  expresed, 
the  great  originality  of  the  memoir  did  not  at  once  appear. 
Gradually,  however,  Mr  Homer's  method  came  to  be  appro- 
dated,  and  it  now  ranks  as  one  of  the  best  prooestei, 
approaching,  in  some  points,  to  Fourier's.  In  the  Ifimoira 
dee  eavane  4irangere  for  1835,  appears  a  memoir,  wldefa, 
if  it  does  not  absolutely  supersede  all  that  had  been 
previously  done  in  assigning  the  positions  of  the  real  rooti 
of  equations,  yet  in  simplicity,  completeness,  and  siUr 
Tersality  of  application,  surpasses  them  all  The  author, 
M.  Sturm,  of  French  extraction,  but  bom  at  Geneva,  bai 
in  this  memoir  linked  his  name  to  a  theorem  which  is  likely  to 
retain  its  place  amongst  the  permanent  extensions  of  the 
domain  of  analysis  as  long  as  the  study  of  algebra  shall 
last     It  was  presented  to  tiie  Academy  in  1829. 

DeterminarUe. — The  solution  of  simultaneous  equatiosa 
of  the  first  degree  may  be  presented  under  the  form  of  a 
set  of  fractions,  the  numerators  and  denominators  of  which 
are  symmetric  products  of  the  coefficients  of  the  unknovn 
quantities  in  the  equations.  These  products  were  originally 
known  as  reeultante,  a  name  applied  to  them  by  Laplace^ 
and  retained  as  late  as  1841  by  Cauchy  in  his  Exerdca 
dPanaiyee  et  de  phyeique  mathimatique,  voL  iL  pi  161,  but 
now  replaced  by  the  title  determinante,  a  name  first  applied 
to  certain  forms  of  them  by  Gauss.  In  his  Court 
^analyee  alffibrique,  Oauchy  terms  them  alternate  fono- 
tions.  The  germ  of  the  theory  of  determinants  is  to  be 
found  in  the  writings  of  Leibnitz,  who,  indeed,  waa  far- 
seeing  enough  to  anticipate  for  it  some  of  the  power  which, 
about  a  century  after  his  time,  it  b^gan  to  attain.  Men 
than  half  that  period  had  indeed  elapsed  before  any  tmcs 
of  its  existence  can  be  found  in  the  writings  of  the 
mathematicians  who  succeeded  Leibnita.  The  reviyal  d 
the  method  is  due  to  Cramer,  who,  in  a  note  to  his 
Analyee  dee  lignee  eourbes  alySbriquee,  published  at  Geneva 
in  1750,  gave  the  rule  which  establishes  the  sign  of  a 
product  as  plue  or  minue,  according  as  the  number  of  dis- 
placements from  the  typical  form  has  been  even  or  odd. 
Cramer  was  followed  in  the  last  century  by  Btout,  Laplace, 
Lagrange^  and  Vandermonde^  In  1801  appwred  the 
Diequieiivmee  Artthmetieae  of  Gauss»  of  which  a  French 
translation  by  M.  Poullet-Delisle  was  given  in  1807.  Not- 
withstanding the  somewhat  obscure  form  in  which  this 
work  was  presented,  its  originality  gave  a  new  impctm 
to  investigations  on  this  and  kindred  subjects.  To  Oasss 
is  due  the  establishment  of  the  important  theorem,  that  the 
product  of  two  determinants  both  of  the  second  and  thirl 
orders  is  a  determinant  Binet,  Cauchy,  and  others  followed, 
and  applied  the  results  to  geometrical  problems.  In  18S6, 
Jacob!  commenced  a  series  of  papers  on  the  subject  in 
Crelle^9  Journal:  In  these  papers,  which  extended  o?er  a 
space  of  nearly  twenty  years,  the  subject  was  recsst  aud 
made  available  for  ordinary  readers;  and  at  the  sante 
time  it  was  enriched  by  new  and  important  theorem^ 
through  which  the  name  of  Jacobi  is  indissolubly  asso- 
ciated with  this  branch  of  science.  Following  the  steps  of 
Jacobi,  a  number  of  mathematicians  of  no  mean  povcc 
have  entered  the  field.  Pte-eminent  above  all  othsts  an 
two  British  names,  those  of  Sylvester  and  Cayley.  By 
their  originality,  by  their  fecundity,  by  their  grasp  of  all 
the  resources  of  analysis,  these  two  powerful  malhemstidam 
have  enriched  tbe  Traheactiona  of  tAe  Royal  Society^  Crdi^' 
JoumcUf  the  Cambridye  and  Dublin  Mathematieai  Joemal^ 
and  the  Quart.^ly  Journal  of  Ifathematiee^  with  pspen  as 
this  and  on  kindred  branches  of  science  of  such  valne  » 
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lo  have  pkeed  th«ir  aatiion  at  the  hoad  of  Vmng  math*- 
mttifflaim.  TIm  nader  will  find  the  subject  admirably 
tneted  in  Baltiei^a  TkaorU  wad  Jnwmdunp  dtr  Deter- 
wunemUn;  and  more  briefly  in  Salmon's  Higher  AlgAra, 
Elementuy  treatisea  hare  alM>  been  pnbbshed  by  Spottis- 
woode  in  1851,  by  Brioaehi  in  1854,  by  Todhunter  in  hie 
Theory  of  S^uatione  in  1861,  and  by  Dodgson  in 
1867. 

The  attentidn  of  the  learned  hat,  during  the  present 
eentoiy,  been  called  to  a  branch  of  the  history  of  fJgebra^ 
in  no  small  degree  interesting ;  we  mean  the  caltivation  of 
the  science  to  a  oonsideiable  extent,  and  at  a  remote  period, 
in  India. 

We  are  indebted,  we  beliere,  to  Mr  Reuben  Burrow  for 
some  of  the  earliest  notices  which  reached  Europe  on  this 
Teiy  curious  sulked  His  eagerness  to  illustrate  the  lustory 
of  the  mathematical  sciences  led  him  to  collect  oriented 
manuscripts,  some  of  which,  in  the  Persian  language,  with 
partial  trausUtions,  were  bequeathed  to  his  friend  Mr 
Dalby  of  the  Boyal  Mifitaiy  College,  who  communicated 
them  to  such  as  took  an  interest  in  the  subject,  about  the 
year  1800. 

In  the  year  1813,  Mr  Edward  Strachey  publldied  in  this 
country  a  transition  from  the  Persian  of  the  Bija  Gantta 
(or  Vya  Gantta),  a  Hindoo  treatise  on  algebra;  and  in 
1816  Dr  John  Taylor  published  at  Bombay  a  translation 
of  Ldawxti  (or  LUavaii),  from  the  Sanscrit  original.  This 
last  is  a  treatise  on  arithmetic  and  geometry,  and  both  are 
the  production  of  an  oriental  algebraist,  Bhascara  Acharya. 
Lastly,  in  1817,  there  came  out  a  work  entitled  Afyehm, 
Arithmetie,  and  IfeneuratioHf  from  the  Santerit  qfSrahme- 
ffupta  an4  JBhaeeara^  translated  by  Henry  Thomas  Cole- 
brooke,  Esq.  This  contains  four  different  treatises,  origi- 
nally written  in  Sanscrit  Terse,  Tiz.,  the  V\fa  Ganita  and 
JMavali  of  Bhascara  Acharya,  and  the  Ganitadhaya  and 
CuUaeaShyaya  of  Brahmegupta.  The  first  two  form  the 
preliminary  portion  of  Bhasoara's  Course  of  Astronomy, 
entitled  SidtFhanta  Siromani,  and  the  last  two  are  the 
twelfth  and  eighteenth  chapters  of  a  similar  course  of 
astronomy,  entiUed  BrahnMiidcPhaTUa, 

The  time  when  Bhascara  wrote  is  fixed  with  greet  pre- 
cision, by  his  own  testimony  and  other  circumstances,  to 
a  date  that  answers  t0  about  the  year  1150  of  the  Chris- 
tian era.  The  works  of  Brahmegupta  are  extremely  rare, 
and  the  age  in  which  he  lired  is  less  certain.  Mr  Bayis, 
an  oriental  scholar,  who  first  gave  the  publio  a  correct 
▼iew  of  the  astronomical  computations  of  the  Hindoos,  is 
of  opinion  that  he  lived  in  the  7th  century;  and  Dr 
'Vniljam  Hunter,  another  diligent  inquirer  into  Indian 
science,  assigns  the  year  628  of  the  Christian  era  as  about 
the  time  he  flourished.  From  various  arguments;,  Mr 
Colebrooke  concludes  that  the  age  of  Brahmegupta  was 
antecedent  to  the  earliest  dawn  of  the  culture  of  the 
sciences  among  the  Arabians,  so  that  the  Hindoos  must 
have  possessed  algebra  before  it  was  known  to  that 
nation. 

Brahmegnpta's  treatise  is  not,  however,  the  earliest 
work  known  to  have  been  written  on  this  subject  Canessa, 
a  distinguished  astronomer  and  mathematician,  and  the 
mjst  eminent  scholiast  of  Bhascara,  quotes  a  passage  from 
a  much  older  writer,  Arya-Bhatta,  specifying  algebra  under 
the  designstion  of  F^,  and  maldng  separate  mention  of 
OuUaeOy  a  problem  subservient  to  tiie  resolution  of  inde- 
terminate problems  of  the  first  degree.  He  is  understood 
by  another  of  Bhascara's  commentators  to  be  at  the  head 
of  the  older  writers.  They  appear  to  have  been  able  to 
resolve  quadratic  equations  by  the  process  of  completing 
the  square;  and  hence  Mr  Colebrooke  presumes  that  the 
treatise  of  Arya-Bhatta  then  extant  extended  to  quadratic 
^uatipn^  i9  tiie  determinate  analvsis.  and  to  indeterminate 


equations  of  the  first  degree,  and  probably  to  those  el  the 
second. 

The  exact  period  when  Aiya-Bhatta  lived  cannot  l^e 
determined  with  certainty;  but  Mr  Colebrooke  thinks  it 
probable  that  this  earliest  of  known  Hindoo  algebraists 
wrote  as  far  back  as  the  fifth  century  of  the  Christian  era, 
and  perhaps  earlier.  He  lived  therefore  nearly  as  early 
as  the  Oredan  algebraist  Diophontus,  who  is  reckoned  to 
have  flourished  in  the  time  of  the  emperor  Julian,  or 
about  jLD.  360. 

Mr  Colebrooke  has  instituted  a  comparison  between  the 
Indian  algebraist  and  Diophantus,  and  found  reason  to 
oondude  that  in  the  whole  science  the  latter  is  very  far 
behind  the  former.  He  says  the  points  in  which  the 
Hindoo  algebra  appears  particularly  distingmshed  from  the 
Greek  are,  besides  a  better  and  more  convenient  algo- 
rithm, lit,  the  msnagement  of  equations  of  more  than  one 
unknown  quantity;  2<f,  the  reeolution  of  equations  of  a 
higher  order,  in  which,  if  they  achieved  little,  they  had 
at  least  the  merit  of  the  attempt,  and  anticipated  a 
modem  discovery  in  the  reeolution  of  biquadratics;  S<^ 
general  methods  for  the  resolution  of  indeterminate  pro- 
blems of  the  first  and  second  degrees,  in  which  they  went 
far  indeed  beyond  Diophantus,  and  anticipated  discoveries 
of  modem  algebraists;  and  4<A,  the  application  of  algebra  to 
astronomical  investigations  and  geometrical  demonstmtion, 
in  which  also  they  hit  upon  some  mattera  which  have  been 
re-invented  in  modem  times. 

When  we  consider  that  algebra  made  little  or  no  pro- 
gress among  the  Arabians,  a  most  ingenious  people,  and 
particularly  devoted  to  the  study  of  the  sciences,  and  that 
centuries  elapeed  from  its  first  introduction  into  Europe 
until  it  reached  any  considerable  degree  of  perfection,  we 
may  reasonably  ooigecture  that  it  may  have  existed  in 
one  shape  or  other  in  India  long  before  the  time  of  Arya 
Bhatta;  indeed,  from  its  close  connection  with  their  doo- 
trines  of  astronomy,  it  may  be  supposed  to  have  descended 
from  a  very  remote  period  along  with  that  science.  Pro- 
fessor Flayf air,  adopting  the  opinion  of  Bailly,  the  eloquent 
author  of  the  Astronomie  Indienne,  with  great  ingenuity 
attempted  to  prove,  in  a  Memoir  on  the  Astronomy  of  the 
Brahmim,  that  the  obeervations  on  which  the  Indian 
astronomy  is  founded  were  of  great  antiquity,  indeed  mors 
than  3000  years  before  the  Christian  era.  Tbe  very  remote 
origin  of  the  Indian  astronomy  had  been  strongly  ques- 
tioned by  many  in  this  country,  and  also  on  the  Continent; 
particularly  by  Laplace,  and  by  Delambre  in  his  Hittoire 
de  rAitronomie  Ancienne,  tome  i  p.  400,  &c.,  and  again  in 
ffietoire  de  VAetronomie  du  Moyen  Aye,  Dieoours  PrAvmi- 
natre,  p.  18,  kc,  where  he  speaks  slightingly  of  their 
algebra;  and  in  this  country.  Professor  Leslie,  in  his 
PhUoeophy  of  Arithmetic,  pp.  225  and  226,  calls  the  Lilavati 
"  a  very  poor  performance,  containing  merely  a  few  scanty 
precepts  couched  in  obscure  memorial  verses."  We  are 
disp<^ed  to  agree  with  Professor  Leslie  as  to  the  value, 
and  with  Professor  Playfair  as  to  the  antiquity  of  this 
Hindoo  algebra.  That  it  should  have  remained  in  a  state 
of  infancy  for  so  many  centuries  is  accounted  for  by  the  latter 
author  in  the  following  passage : — "  In  India  everything  [as 
well  as  algebra]  seems  equally  insurmountable,  and  troth  and 
error  are  equally  assured  of  permanence  in  the  stations  they 
have  once  occupied.  The  politics,  the  laws,  the  religion, 
the  science,  and  the  manners,  seem  all  nearly  the  same  as 
At  the  remotest  period  to  which  history  extends.  Is  it 
because  the  power  which  brought  about  a  certain  degree 
of  civilisation,  and  advanced  science  to  a  certain  height, 
has  either  ceased  to  act,  or  has  met  with  such  a  resistance 
as  it  Li  barely  able  to  overcome  t  or  is  it  because  the  die* 
coveries  which  the  Hindoos  are  in  possession  of  are  an 
inheritance  from  aome  more  inventive  and  more  ancient 
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people^  of  whom  no  memorial  romaini  but  some  of  their 
attumments  in  acienoe  X* 

WrUen  on  AhjthrcL 


iMopIuuitiu,      Arilhmelico- 
rum  Lihri  «*x,  about  a.  d.  800 
(First  edition  of  his  writ- 
ings, 157ff;  tlio  bwt, 
1670.) 

Leonardo  Bonacei  (liisvorlcs 
dcscnbed  in  Coaasli) 1202 

Lacas  Puciolas,  or  De  Burgo, 
Summa  tU  Arithmetiea, 
Ac    1494 

Rndolff,  Algthra 1522 

StifeUoa,  ArOhmttica  In- 
Um,  kc    1044 

Cardan,  An  Magna  quam 
vulgo  Cosaam  vocant 1545 

Ferrsns    154J 

Ferrari  (first  reaolred  bi- 
qnadratie  equations) 1545 

Tortalfa,  QtutUi  §d  /nven- 
tionidivr9$    1540 

Sobenbelius,  Algebra  Oom- 
pendioM 1551 

Records,  JFhsMcnt  of  WU  1557 

Peletarius^  D%  OeeuUa^rU 
Nunurorutn 1558 

Bnteob  Ik  LogUtUa  1559 

Ramus,  Arithmttieas  Libri 
duo  it  iotid^m  Algtbrat^^lStO 

Pedro  Nugnes  or  Konnins, 
Libro  ds  Algtbra,  lea.    ...1507 

Jossalin,  Ik  Occulta  part* 
MathtnuUieonim   1570 

Bombelli 1679 

Clariut    1580 

Bernard  Solignae,  Arith. 
LOni  iiL  it  AlgOfOt  Mt^ 
dmn 1660 

Sterinos,  ArUkmUijiu^  4& 
ausHVAlgVrro   1585 

Vieta,  Op^ra  Uaih»matiea,  1000 

Follnus,  Algebra,  rivcJAbir 
d§  Stbu»  OeeuUiM   1019 

Van  Ceulen 1619 

Bachety  JHophaniui  cum 
Commsntariit 1621 

Albert  Qirard,  Invtntion 
IfffUPtlU  m  Algibr*  1629 

Qbetaldoa,  Dt  Rtaolutiom  a 
Compositions  Matfuma' 
tica  1630 

Harriot,  Artlt  Analiftieac 
Praxis 1081 

Oagbtreed,  Olavis  Ilaths- 
maitca 1681 

Herigonins,  Oursv*  llaths- 
maticus    1684 

(^araleritts,  Oeometria  In- 
divisibilibus  CoiuintiO' 
rum,  dtc 1635 

Descartes,  Oeomdria 1637 

Franciscus  4  Bchooten, 
Florimond  de  Beaune, 
Eranrans  Bertbolinus,  Job. 
lladde,  F.  Rabnel,  James 
Bernoulli,  John  de  Witt, 
Ac. — CoMMsntators  on 
Descartes. 

Roberral,  Ds  Reeognithns 
Aequationum,  ko 1040 

De  Billy,  Nova  Qeomstrieae 
Cflavis  Algebra  1643 

Renaldinns,  Opus  Algebrai- 
sum 1644 

Pascal 1654 

Wallis,  Ariihmetiea  Infini' 
torum,  1655  ;  Algebra,     1C85 

Blusius,  MesolaAum  1659 

Rhonius,  Algebra  (trans- 
lated into  English) 1659 

Kinckhausen,  used  as  a  text- 
book bj  Sir  I.  Newton. ..1661 


Sir  Isaao  Newton,  TKs  Bi- 
nomial Theorem 1666 

Frenicle,  Various  papers  in 

Jlem.  o/FrsnshAead.  ...1666 
Pell    (translated   and    im- 

proTod  Ithoniua'  Algebra)  1668 
James    Gregory,    SxercUa- 

Hones  Oeomeiricae 1668 

Mercator,    Logarithmoteeh- 

Pia  1068 

Barrow,  in   Zeetionss  Oeo- 

metrieae  1660 

Kersey,  jElemsntso/Algebrttl679 
Prtsco^  ITouveaujs  EUmsns 

ds  Mathimatiques  1676 

Leibnits,  in  Leipsis  Ads, 

Ac   1677 

Fennat,    in    Varia    Opera 

Ifathemaiiea  1079 

Bulliald,   Opus  Jfovum  ad 

Arithmsticam      It^/lnilO' 

rum 1682 

Tsehimhausen,  in  tiie  Leip' 

sieActs 1683 

Baker,  Oeometrieal  Key,  Ac  1684 
Dr  Halley,  in  ThiXi>aophioal 

Transactions  ..  1687  and  1694 
Rolle,  Uns  Mithods  pour  la 

Msolution  dss  Squations 

Inditermindes 1690 

Raphson,  Analffsis  AsquO" 

tionum  Univirsaiis   1690 

Dechales,  Cursus  seu  Mum' 

dus  Mathsmaticus    1690 

De  Lagnj,  rariona  pieces  on 

Equations   1692 

Alexander,  Synopsis  Algs- 

braUa 1693 

Ward,      Compendium      of 

Algebra,    1095  ;    Young 

Mathsmaiietan's  Quids  1700 
De  Uoirre,  Tarious  Hemoirs 

in  Fhil,  Trans,  ...1697-1730 
Sanlt,     Nsw    Treaties    ^ 

Algsbra  1698 

Christopher,    Ds   Construs- 

tions  Aequationum 

Oxanam,  Nouveaux  Slimsns 

d*Algibre 1702 

Harris,  Lexicon  Technicum  1704 
Ouisn4e,      Aprlieation    ds 

FAlgibrs  6  la  a4omUris„l705 
Jones,    Synopsis    Palmarir 

orum  Mathrseos 1700 

Newton,  Ariihmetiea  Uni- 

versalis    1707 

L'HOpital,    TraiU   Anulg- 

tiqus  dss  Sections  Coniques  1707 
II  eyueau,^  na/^M  DitnoAtrCe  1 708 
Brooke    Ta>lor,    Metkodus 

Ineremeniorum  1715 

Stirling,       Ltnete     Terlii 

Ordinis,  1717 ;  MtthoUus 

Difcrentialis 1730 

Nicole,  On  Cubic  Equations, 

in  Mim.  Aead.des  Seienccsl7l7 

S'Orayesande,  Algebra 1727 

Wolflus,   Algtlra:    Cursus 

Mathsmatiriis 1732 

Klrby,       Arithmelxs     and 

Algebra    1785 

James  Gregory   1736 

Simpson,      Algebret,      and 

yarious  works 1740,  1742 

Sanndcrson,  Algebra,  2  ruls. 

4to    1740 

La  Cafllo,  Algebra  in  Lemons 

de  Jfa/himatiqites 1741 

De   Gua,  On  the  Roots  of 

Equations,  in  J/itn,  Acad, 

dss  Seisnccs....   1741 


Clairant,     HUmsns     fAU 

g&rs 1746 

Kaclanrin,  Algebra  1747 

Fontaine,  L'ArtdsIUsoudrs 

Iss  JSquations 1747 

Donna  Uaria  Qaetaaa  Ag- 
nesi,  InstUweioni  Anali' 

tiehi 1748 

BoseoTioh,     in     Elementa 

Univereas  Matheseos 1754 

Segner,  Berlin  Msm, 1750 

Castillon,  Arithmetlca  Uni- 
versalis    Netotoni     cum 

Oommsniario 1761 

Emerkon,  Algebra,  dbo. 1768 

Landen,  Bssulaal  Analysis, 

Ac. 1764 

Lagrange,  Traiti  ds  la  JU- 
solution  dss  Equations 
Numiriquss,  EsatsU  des 
Mim.     ds     TAcad.     ds 

Berlin 1767 

Do.    republished  with 

Notes,  Pari*   1797 

Euler,  Algebra  1770 

Waring,  Meditaiiones  Algs- 

braioas,  Aa  1770,  1770 

Soladini,  Oompsndio  d^Ana- 

list  1775 

Paoli,  Elemsnti  ^ Algebra  ..1794 
Rui&ni,  Teoria  dells  Eqwh 
mons  Algsb.    1799 


[hibtokt. 

Badan,  NouosUs  UMksis 
pour  la  Rtsslviiom  des 
Equations  Numiri^ues  ...1801 

Oomperti,  Prineipiss  axd 
AppHeatun  ^Imagmxrp 
QuantiUss 1817  aad  181S 

Blot,  Qsrgonns's  Annattss,  toLtL 

Homer,  l%i/ef.  Trans, 1819 

Dandelin,  Mim.  ds  fAead. 
Roy.  dsBruxsllcs  1826 

S«-iubumo  and  Tylceot% 
on  the  Binomial  Theorem  1827 

Warren,  on  ths  Oeonstris 
Beprcssnlailon  of  the 
Square  Hoots  ^  Ife^xUts 
Quantitfcs  182i 

Abel,  Mimoirs  wur  Us 
Equations      Algibrifues, 

Christiania 1821 

and  xn  Grells,  vol.  L  4. 

Fourier,  Analyss  des  E^us^ 
tions  DUsrminies  (post* 
humonfl)u  with  pxefaee  by 
Nayier 1831 

Ualfatti,  Mem.  della  Sac 
Hal,  Tul.  xL 

DaWes  GUbart,  mias. 
Trans. 18Jl 

Sturm,  MiM%.  prisentis  par 
la  Savans  Arangert 1835 

Lockhart,  Sesolatioi  V 
Equations   1837 


To  <Atf  preceding  lia  of  writers,  which  eohtiins  almati  all 
iff  am  earlp  date,  ikefoUowxng  are  to  be  added: — 


Arbooat,  Caleul  des  DMvations. 

The  Bemoullls,  Begnalt,  Ber- 
trand,  Bexout  {OoursdesMothi- ^ 
matiquss),  Bosauet,  Burja, 
Bmnaoci,  Babbage,  Bridges, 
Bland,  Budan,  JBonnycastle, 
Bourdon,  Barlow  (on  the 
Theory  of  Numbers),  Baltser 
(on  DeterminanlA. 

Cousin,  Conchy,  Coignet^  Gar- 
net, Cayley,  Cockle. 

Degraave,  Ditton,  Dodgaon  (on 
DeterminaKts). 

Frisiua,  Frangosur,  Fraud. 

Gauss,  DisquisUionu  Arithms- 
ticae,  1801. 

Hemisohius,  Hales,  Hirsch, 
Hutton,  Iloldred,  Horner, 
Hsfgreavca. 

Kuhnius,  Kramp,  Kseatner. 

Laloubre,  Lorgua,  Le  Blonde, 
Lee,  Lacioix,    Ludlam,    Le- 


flendre    (on   tit''     Theory   ^ 

Numhers^,  L  IxuiUier,  Leroy. 
Uescher,  Ualebianej^a,  lUalnJi, 

llasares,  Uorphy. 
Nicholson,  Nisnwent^'dt^  (^im- 

Jvtit  ItJnUorum}. 
PoUeti,    Foignard    (on    Magk 

Squares),  Playfair. 
Rownin^  Reimer. 
Suremain-Misserr  \ob  /i 

Quantitia),  Scnonri 


Salig 


ras,  Si 
nut^  Stnnn,  detret,  Salo 
STirestcr. 

Trail,  Tedenat,  Thaekcr. 

Yilent,  Yandemionda. 

Warren,  Wells,  Wilaon,  Wood, 
WoodhouBO. 

Young. 

Elsmeniary  Trsfftisst  of  Br^ 


Colenao,    Do  HonaB, 
Kelland,  Peacoek,  TocUiaBtar. 


Tfritere  on  the  Eittory  of  AlgAreL 


Wallis,  in  his  AlgAra:  Uaaereo, 
Seriptoru  LogarUhmiei,  1791, 
llontttcla,  in  Histoirs  des 
Malhijnatiques;  Bosauet,  Sis- 
toirs  dss  Mathimatiques; 
Coasali,  Origins,  Trasporto  in 
Italia,  e  Primi  Progrsssi  in 
£$sa  delV  Algebra,  2  .Tola, 
printed  in  1797;  Uutton,  in 


his    Dietionsvy,     tad    man 

diflbscly  in  liis  Tmets,  tqL  iL; 

LibH   Histoirs   dss    Sdenas 

Mathimatiques  sn,  ItaJis,  Parii 

1838. 
Terquan,    Balleiim  ds   SOlie- 

araphiSm 
Peacock,     SepoH     ef    BrUieh 

Aesoeiation,  1833« 


For  the  titles  of  vorka  on  Algebra,  oonsult  Kn^At^, 
Bibliotheca  Mathematica;  and  for  Memoirs  on  Algebn»  m 
Academical  Collections,  see  Beuss,  Itepcrtmrium  Commem^ 
tationum,  torn,  vil ;  Smith  (on  the  Theory  of  iTifwAcrf), 
Brit.  Assoc  1S59-60,  Ib62-C3. 

KOTiTIOH  AND  FUtST  PlUirCIPLEB. 

1.  In  arlthbiotic  there  are  ten  characters,  vhlck  bong 
Tarioualy  combined,  according  to  certain  rules,  sarw  to 
denote  all  numerical  magnitades  whatoTer.  But  this  me- 
thod of  ezprenting  fuatUUice  (a  phrase  o^ed  to  dasai^iatf 
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•omething  more  than  mere  Burnben),  Is  found  to  he  inade- 
quate, taken  by  iteelf,  to  tlie  more  difficult  outee  of  mathe- 
matual  inyestiintion;  and  it  is  therefore  neeeaazy,  in' 
many  inqninod  concerning  the  relations  of  magnitude,  to 
hare  recourse  to  that  more  f  enrral  mode  of  notation,  and 
more  eztensiye  system  of  operations,  which  constitute  the 
science  of  algebra. 

In  algibra  quantities  of  eyery  kind  may  be  denoted  by 
any  characters  whaterer,  but  thoM  commonly  used  are  the 
letters  of  the  alphabet;  and  as  in  the  simplest  mathe- 
matical problems  there  are  certain  magnitudes  given,  in 
order  to  determine  other  magnitudes  which  are  unknown, 
the  first  letters  of  the  alphabet,  a,  b,  c,  kc,  are  used  to 
denote  known  quantities,  while  those  to  be  found  are 
represented  by  v,  x,  jr,  Ac,  the  last  letters  of  the  alphabet 

2.  The  sign  •»-  (pfu$)  denotes,  in  arithmetic,  that  the 
quantify  before  which  it  b  placed  is  to  be  added  to  some 
other  quantity.  Thus,  a  +  S  denotes  the  sum  of  a  and  b ; 
3  f  5  denotes  the  sum  of  3  and  5,  or  8. 

The  sign  -  (minut)  signifies  that  the  quantity  before 
nhich  it  is  placed  is  to  be  subtracted.  Thus,  a -6  de- 
notes the  excess  of  a  above  b;  6  -  2  is  the  excess  of  6 
aboTO  2,  or  L 

Quantities  which  have  the  sign  +  prefixed  to  them  are 
colled  potitive,  and  such  as  have  the  sign  -  are  called 
ntycUive, 

When  no  sign  is  prefixed  to  a  quantity,  -f  is  always 
understood,  or  the  quantity  is  to  be  considered  as  posi- 
liye. 

Qnantities  which  have  the  same  sign,  either  -f  or  - , 
are  said  to  haye  like  signs.  Thus,  +  a  and  +  b  haTe  like 
signs,  but  +  a  and  -  e  have  unlike  signs. 

3.  A  quantity  which  consists  of  one  ttrm  is  said  to  be 
nmpi^  but  if  it  consist  of  scTerol  terms,  connected  by  the 
signs  +  or  - ,  it  is  then  said  to  be  compound.  Thus,  +  a 
end  -6  are  simple  quantities;  and  b  +  e,  and  a  +  b^d, 
are  compound  quantities. 

4.  To  denote  the  product  arising  from  the  multiplica- 
tion of  quantities,  they  are  either  joined  together,  as  if 
intended  to  form  a  word,  or  else  they  are  connected  to- 
gether, with  the  si^  x  or  .  interposed  between  every 
two  of  them.  Thus,  ab,  or  ci  x  (,  or  a .  (,  denotes  the  pro- 
duct of  a  and  b;  also  ale,  or  a  x  5  x  c,  or  a .  ( .  r,  denotes 
the  product  of  a,  b,  and  e.  If  some  of  the  quantities  to 
be  multiplied  ha  compound,  each  of  these  has  a  line  drawn 
over  it  called  a  vinculum,  and  the  sign  x  is  interposed,  as 
before.  Thus,  axe-i-d xT^/ deuotes  that  a  is  to  be  eon-  < 
sidcred  as  me  quantity,  the  sum  of  e  and  (f  as  a  second, 
end  the  dliTcrcnce  betir^cD  e  and/  as  a  third;  and  that 
th'sse  three  nuautiti'^s  are  to  be  multiplied  into  one  another. 
In.- 1 cad  of  plaring  a  line  over  such  coini)ound  quantities  as 
enter  a  product,  we  may  enclose  each  of  them  between  two 
{larcnthettea,  so  that  the  last  product  may  be  otherwise 
expressed  thus,  a(e  -{  d  {§  -/);  or  thus,  ax(G  +  d)x{€  -/). 

A  numVer  prefixed  to  a  letter  is  called  a  numerical  co- 
efflcient,  and  denotes  how  often  that  quantity  is  to  be 
taken.  Thus,  3a  siirnifies  that  a  is  to  be  taken  three 
'•unesL  When  no  ni.mber  is  piehxed,  the  coefficient  is 
understood  to  io  unity. 

5.  The  qu  >tie!;t  an.  ing  fr%im  the  division  of  one  quan- 
tity by  another  is  often  expressed  by  placing  the  dm.lend^ 

above  a  lino,  uid  the  divisor  below  it     Thus,  -r-  denotes 

h 
the  quotient  arising  from  thi"  divirion  of  12  by  3,  or  4;  - 

denotes  the  quotient  arising  from  the  division  of  b  by  a. 

6.  The  equality  of  two  quantities  is  expressed  by  putting 
the  sign  ■■  between  them.  Thus,  a-i-.6-e-(f  denotes 
that  Uie  uxm  of  a  and  b  is  equal  to  the  exoess  of  c 
above  cL 


7.  Simple  quantities,  or  the  terms  of  compound  quantV 
ties,  are  said  to  be  like,  which  consist  of  the  same  letter 
or  btters  taken  together  in  the  same  way.     Thus,  +  ah  and 

-  5'<6  are  like  quantities,  butt .'+  db  and  +  abb  an  unlike. 
TLere  are  some  other  chanflKiters,  such  as  >  for  greater 

ihafi,  <  for  let$  than,  .*.  for  thertfore,  which  will  be 
expUiined  when  we  have  occasion  to  use  them;  and  in 
what  follows  we  shall  suppose  that  the  operations  and  fio- 
tatiim  of  common  arithmetic  are  sufficiently  understood. 

8.  As  the  science  extends  itself  beyond  its  original 
bonndarioa,  it  begins  gradually  to  appear  that  the  limits 
imposed  by  these  definitions  have  been  transgressed,  so 
that  almost  insensibly  the  symbols  have  acquired  for  them- 
selves significations  much  more  comprehensive  than  those 
originally  attached  to  them.  Thus,  were  +a  to  signify  a 
yam  of  £a,  -  a  would  signify  a  lot$  of  the  same  sum ; 
were  +  a  to  signify  motion  forwards  through  a  f eet^  -  a 
would  signify  motion  backwards  through  the  same  spacer 
The  extended  definitions  of  +  and  -  may  now  be  such 
as  the  following:  -i-  and  -  are  edUetiwi  symbols  of 
operations  the  reverse  of  each  other.  From  similar  con- 
siderations to  those  by  which  the  signification  of  +  and 

-  has  been  extended,  we  extend  that  of  x  and  •^  to 
something  like  the  following :  x  and  4-  are  cumulative 
symbohi  of  operations  the  inverse  of  each  other.  We  may 
now  exhibit  the  most  general  definition  of  the  four  sym- 
bols in  the  following  form:  -f  and  -  are  symbols  of 
operations  prefixed  to  algebraical  symbols  oi  quantity,  and 
are  such  that  •|-<i-a-+0  or  -0,  where  -I-O  means 
simply  or  rery  nearly  increased  by  0  ^  -  0,  diminished  by 
0.  X  and  -s-  are  s3rmbols  of  operations  prefixed  to  alge- 
braical symbols  of  quantity,  end  are  such  that  x  a  -f  a  » 

X  1  or  4-1,  where  x  1  means  simply  or  very  nearly  multi- 
plied by  1 ;  4-1,  divided  by  1. 

9.  The  laws  by  which  the  symbols  sre  combined  are  the 
same  as  in  arithmetic  It  is  desirable,  however,  to  exhibit 
them.     They  are  three, — 

La.w  I.  Quantities  affected  by  the  signs  -f  and  -  are 
in  no  way  infiueneed  by  the  quantities  to  which  they  are 
united  by  these  si^s. 

La.w  IL  The  JHsiribudve  Law. — Additions  and  subtrac- 
tions n>ay  be  performed  in  any  order. 

Law  IIL  The  Commutative  Law, — Multiplications  and 
divisioLS  may  be  performed  in  any  order. 

We  may  remark  that  these  laws  are  assutned  for  slgebra^ 
so  that  the  science  is  limited  by  their  applicability.  Algebra 
has  been  extended  into  the  science  of  quaternions  by  freeing 
it  from  part  of  the  limitation  imposed  by  the  third  of  these 
laws.     In  thid  new  science  ab  is  not  the  same  thing  as  ba. 

We  add  a  few  exan*ples  of  the  substitution  of  numbers 
for  letters.  (JSi,  3  and  4  involve  processes  that  will  be 
explained  later.) 

JF«.  1.  If  tf-1,  &«2,c«3,  find  the  value  of  (a  +  &  +  (r). 
(a  +  26-c).(6  +  2<:-'/). 

ItU(l  +  2  +  3).(l  +  4-3).(2-j-6-l)-84. 

£x,  2.  If  a-i,  6-1,  c-},  «-0  find  the  value  of 
a     b     0      « 

ItUJ  +  f  +  l  +  O-^l 

£x,  3.  AVith  the  same  data  as  in  example  2,  find  the 

value  of --=- 

e  ixr 

The  first  t*rm  in  infinite,  and  the  second  is  infinitely 

greater  than  the  first,  because  m^'^xxx  ,\  the  answer  is 

-00. 

A.  4  If  «----^-0:  find  the  value  of 

^-s*:4'-|(!-')<l") 
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Write  down  the  expression  in  «  by  pntting  -  for  5r,  ke, 
Tft  becomes 


-»*U*-- 


3  1        i. 


-3-  because  «-0. 

Sect.  I— Fuin)AMrafTAL  OrasATioirs. 

T^e  primary  operations  in  algebra  are  the  same  as  fn 
eomi  «on  arithmetic — namely,  addition,  subtraction,  mnlti- 
plication,  and  division ;  and  from  the  Tarions  combinations 
of  thene  four,  all  the  others  are  deriTed. 

L  Addiium. 

10.  In  addition  there  may  be  three  eases:  the  qnanti* 
ties  to  be  added  may  be  like,  and  have  like  signs;  or  they 
may  be  like,  and  haye  unlike  signs;  or,  lastly,  they  may 
be  nnlike. 

Case  1.  To  add  qnantities  which  are  like,  and  have  like 
signs. 

finle.  Add  together  the  coefficients  of  the  qnantities,  pre- 
iz  the  common  sign  to  the  sum,  and  annex  the  letter  or 
letters  common  to  each  term. 


Add  togetLer 


Sum,     +13<f  Snm,     -2P(W 

Cute  2.  To  add  quantities  which  are  like,  but  haTe  unlike 
signs. 

liule.  Add  the  positiye  coefficients  into  one  sum,  and  the 
negatiVe  ones  mto  another;  then  subtract  the  less  of 
these  sums  from  the  grsater,  prefix  the  sign  of  the 
greater  to  the  remainder  and  annex  the  common  letter 
or  letters  as  before 


Add  together 


Sum  of  the  pos. 
Sum  of  the  ncg. 


Add  together 


{+  6a&+  7 

-  iah+  9 

+  ab'   5 

+  7a6-13 


+  lias    Sum  of  the  pos.  +  Ua5  + 16 
-   ias    Sum  of  the  neg.  -   iab- IS 


Sum  required,  +  Tax    Sum  required,     -f  lOdb  -   2 

Can  8.  To  add  unlike  quantities. 

Hvle,  Put  down  the  quantities,  one  after  another,  in  any 

orJer,  with  their  signs  and  coefficients  prefixed. 

Examples. 


2a 

36 

-4« 


hb-Zbt 


Sum,  2a  +  ^b-ie 


Sum,  a»  +  2ay  +  (6-Sif 


n.  Subtradum. 

11.  GeKfral  Rule. — Chenge  the  signs  of  the  quantities  to 
t«e  subtracted,  or  suppose  them  changed,  and  then  add 
them  to  the  other  quantities^  a^;reeaMy  to  the  nilss  of 
addition. 


FTi^ir»y>«i 


From        5a- 125 
Subtract    2a-   56 


From  6«-  8f+S 
Subtract  2x-f  9y-2 
Bemainder  4jp-17f-l-5 


Remainder  3a-   76 

5«jr-2+  8«-     y        aa-ax-yy 

3gy-8-   8jr-    Sjr        66  -6y  +  if 

2x$  +  6-¥lts+  2f       aa-a«-|f|r-66  +  6fr-« 

The  reason  of  the  rule  lor  subtraction  may  be  ezpliined 
thus.  Let  it  be  required  to  subtract  2p-3q  from  «+s. 
If  we  subtract  2/>  from  si  +  ii,  there  wiU  remain  «i+«-Sp, 
but  if  we  are  to  subtract  2p  -  3^,  which  is  less  than  2p,  it 
is  evident  that  the  remainder  will  be  grsater  by  a  qosstity 
equal  to  8^;  that  is,  the  remainder  wiU  be  M-fs- So +32^ 
hence  the  reason  of  the  rule  is  evident 

m.  MMlHplieaiitm. 

12.  General  RvU  for  the  Siffne.—li  the  quantities  to  be 
multiplied  have  like  signs,  the  sign  of  the  product  is  +; 
but  if  they  have  unlike  signs,  the  sign  of  the  prodod 
is-. 

This  rule,  which  is  i^ven  by  Diophantus^  as  the  defMh 
tion  of  +  and  - ,  may  be  said  to  constitute  the  basis  of 
algebra  as  distinct  from  arithmetic 

If  we  admit  the  definitions  given  above^  the  nde  miy 
bo  demonstrated  in  the  following  way : — 

(1.)   -fax +6- +a6  is  assumed. 

(2.)  +a  X  -  6  will  have  the  same  value,  whatever  -h 
may  be  connected  with,  as  it  has  when  -  6  is  oonnsetcd 
with  +6(Lawl). 

Kow  +ax{  +  6-6^-  +ax  +0-0(Def.) 

But    +ax(  +  6-6i- +ax +6,  and  +ax -6 
(Law  2). 

.%    +a  x -f  6    and  +ax -6  makeup  0' 
t.«.,  +  a6  and  +  a  x  -  6  make  up  0. 
Kow  +a6-a6-0,  .•.  +  ax  -6-  -aft. 

(3.)  Similarly  -ax  -6-  +a6. 

The  examples  of  multiplication  may  be  refeirsd  to  t«e 
cases ;  the  fiirst  is  when  both  the  quantities  are  am^ 
and  the  second  when  one  or  both  of  them  are  compouii 

Com  1.  To  multiply  simple  quantities 

Rule,  Find  the  sign  of  the  product  by  the  generd  nl^ 
and  annex  to  it  the  product  of  the  numeral  ooeffieieiib; 
then  set  down  all  the  letters,  one  after  another,  ai  ii 
one  word. 

EXAUFLEB. 


I; 


-   3as 

7a6 


{Multiply 
By 
Product    +ae  {,  -  20a6  ^  -  llaobe 

Cam  2.  To  multiply  compound  quantities. 
J?ii(tf.  Multiply  eveiy  term  of  the  multiplicand  bj  iQ  tk 
terms  of  the  multiplier,  one  after  another,  according  ti 
the  preceding  rule,  and  collect  their  products  into  osa 
sum,  which  will  be  the  product  required. 


1.  Mult  2«  +jf 
By     9    -2y 


EXAVPLES. 

2.  a  -6  «!-# 

a  +6  -e 


Prod.  24rd?  +  xy 

-4ry-2yy 

2x»-3jry-2yy 


aa  —  o6  +  otf 

4-a6       -66<l>&f 
-ae        +6e-« 


aa 


*      •-66+2k-« 


OPE  RATIONS.  J 

When  several  qitantities  are  multipiiea  together  so  ae  to 
constitute  a  product,  each  of  them  is  called  a/oetor  of  that 
product :  thus  a,  b,  and  c  are  factors  of  the  product  abe ; 
alaoy  «+«  and  &-«  are  factors  of  the  product  («+«). 
(6-«). 

The  products  arising  from  the  continual  multiplication 
of  the  same  quantity  are  called  potaers  of  that  quantity, 
which  18  called  the  root.  Thus  cm,  aaa,  aaaa,  &C,  are 
powers  of  the  root  a.  These  powers  are  commonly  ex- 
pressed by  phicing  aboTe  the  root,  towan]/i  the  right  hand, 
a  figure,  denoting  how  often  the  root  is  repeated.  This 
figure  serres  to  denominate  the  power,  and  is  called  its 
index  or  exponent.  Thus,  the  quantity  a  being  considered 
as  the  root,  or  as  the  first  power  of  a,  we  hare  aa  or  a*  for 
its  second  power,  aaa  or  er  for  its  third  power,  aaaa  er  a* 
for  its  fourth  power,  and  so  on. 

The  second  and  third  powers  of  a  quantity  are  generally 
called  its  sptare  and  cube. 

By  considering  the  notation  of  powers,  and  the  rules,  for 
"nnltiplication,  it  appears  that  powers  of  the  same  root  are 
multiplied  by  adding  their  exponents.  Thus  a  x  a'  —  <s^, 
also  P  X  «*  -  *';  and  in  general  oT  xa*^  o*+*. 

When  the  quantities  to  be  multiplied  appear  under  a 
symmetrical  form,  the  operstion  of  multiplying  them  may 
sometimes  be  shortened  by  detached  eoeJfeienU,  by  tymmetry, 
and  by  general  ctmtideratiom  suggested  by  the  particular 
examines  under  consideration. 

13.  Detached  CoeffieienU. 

Ex,  1.  Multiply  ««-3«»  +  2j:«-  7jp+3by««-5x  +  4.; 
Here  the  powers  of  x  occur  in  regular  order,  so  that  we 
need  only  write  down  the  coefficients  of  the  several  terms 
during  the  operation,  having  it  in  our  power  to  supply  the 
X9  whenever  we  require  them ;  we  write,  therefore, — 
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1- 
1- 

-3  + 

-5  + 

2- 

4 

7  + 

3 

"3 
35- 
8- 

1. 

-3+   2- 

-5  +  15- 

+   4- 

7  + 
10  + 
12  + 

■15 
-28  +  12 

1-8  +  21-29  +  46-43  +  12 

Tlie  Isst  line  (for  which  the  result  might  have  been 
written  down  in  full  at  once)  is  equivalent  to 

«•  -  8j^  +  21«*  -  29a?»  +  46x«  -  43a?  + 12. 

Wben  any  terms  are  wanting,  they  may  be  supplied  by 
ceros;  thus, 

£x.2.  Multiply  «*-7«»  +  ar-l  by  «*-«  +  2. 
We  write 

1  -7    +0+   1     -   1 

1+0    -1+2 

1  -7''+0"+   1     -   1 

-1+  7-0-1+1 
+   2    -14    +0  +2  -2 
ir.7aj5-a:»+10x*-15«»-««  +  3j-2 
the  product  required. 

14.  Symmetry. 

We  may  take  advantage  of  symmetry  by  two  oonndera- 
tions  either  separately  or  combined. 

(1.)  Symmetry  of  a  SymboL 

Em.  find  the  sum  of  (a  + (  -  2£}*  +  (a  +  c-25)*  + 
(5  +  c-2a)». 

Here  a*  oocun  with  1  a«  a  multiplier  in  the  first  square, 
with  1  as  a  multiplier  in  the  second  square,  and  with  4  sh 
ft  multiplier  in  the  third  square, 

,%  6a*  is  part  of  th9  result ; 


ab  occurs  with  2  as  a  multiplier  in  the  first  square,  with 
-  4  in  the  second,  and  with  -  4  in  the  third 

.*.   -  6a&  is  part  of  the  result. 
But  a\  M,  c*,  are  similarly  circumstanced,  as  also  a5,  oe, 
be  ;  hence  the  whole  result  must  be  6(a'  + 1**  +  c*  -  a&  -  oc 
-6e). 

(2.)  Sym^netry  of  an  Expreuion. 

Ex.  Rnd  the  sum  of  (a  +  6  +  c)(»  +  y  +  »)  +  (a  +  5-f) 

(a?+ir-f)+(«-6+cX«-y+»)^-(-«+^+<^X-«+y+*)- 

First,  the  product  of  (a  +  6  +  e)  by  x  +  y  +  s  is  to  be 
found  by  multiplying  out  term  by  term. 

It  is  aX'^ay-^'at  +  bx  +  by'^'bz-Vcx  +  ey  +  et, 

The  product  of  (a  +  5-e)  (a;+y-f)  is  now  simply 
tffnUen  down  from  the  above,  by  changing  the  sign  of  every 
term  which  eontsins  one  only  of  the  two  quantities  affected 
with  a  —  sign,  t.^.,  in  this  csm  e  and  s. 

Lastiy,  the  four  products  may  be  arranged  below  each 
other,  the  signs  slone  being  written  down ;  thus, 

cuf  +  ff y  +  oi  +  6x  +  6y  +  6j  +  «c  +  cy + « 
+     +-+      +      ---     + 
+     -      +-      +      -     +      -      + 
+     -      --      +      +-      +     + 

and  the  sum  required  is  therefore  iax  +  ihy-k-ick 

15.  General  Coneiderationt, 

Ex.  Find  (<i  +  6  +  c)'. 

By  multiplying  out  we  get 

(a  +  6)*-o»  +  3a«6+ 

Now  a,  6,  c  are  similarly  involved  in  (a  +  6  +  c)* ;  .*.  5* 
and  ^  must  appear  slong  with  a*,  Sa'c,  32^a,  kc,  along 
with  3a'&,  and  hence  we  can  at  once  write  down  all  the 
terms  except  that  which  contains  abe.  To  obtain  the  co- 
efficient of  abe,  we  observe  that  if  a,  b,  and  c,  are  each  equal 
to  1,  {a  +  b  +  eyis  reduced  to  3'  or  27.  In  other  words, 
there  are  27  terms,  if  we  consider  3a'6  and  every  similar 
expression  as  three  terms;  and  as  the  terms  preceding  ahe 
are  in  this  way  found  to  be  21  in  number,  we  require  6abe 
to  make  up  the  full  number  27; 

...  (a  +  6  +  f)'-a»  +  6»  +  f»+3a«i  +  3a«c  +  3Wi  +  3t»c  + 
Za^a  +  Ze^h  +  ^abe. 

It  is  desirable  to  introduce  here  some  examples  of  the 
application  of  the  process  of  the  substitution  of  a  letter 
for  any  number  or  fraction  to  the  properties  of  numbers, 
inequsllties,  kc 

16.  Propertia  of  NumherB. 

Ex,  1*  If  unity  is  divided  into  any  two  parts,  the  dif- 
ference of  their  squares  is  equal  to  the  difference  of  the 
parts  themselves. 

Let  X  stand  for  one  part ;  1  -  «  for  the  other. 

Now  (l-«)«-««-l-2«  +  ««-aj«-l-2x-(l -«)-«. 

i,e.,  the  difference  of  the  squares  of  the  parts  is  equal  to 
the  difference  of  the  parts. 

Ex.  2.  The  product  of  three  consecutive  even  numben 
is  divisible  by  48. 

Let  2a,  2n  +  2,  2n  +  4,  be  the  three  numben  .*.  their  pro- 
duct is  8ii(a  +  l)(a  +  2).  Now,  of  three  consecutive 
numbers,  n,  n  +  1,  n  +  2,  one  must  be  divisible  by  2,  and 
one  by  3, .'.  n{n  + 1  )(n  +  3)  is  divisible  by  6,  whence  the  pro- 
position. 

Ex.  3.  The  sum  of  the  squares  of  three  consecutive 
odd  numbers,  when  increased  by  1,  is  divisible  by  13,  bqt 
never  by  24. 

Let  2»- 1.  2n  +  l,  2a +  3,  be  the  three  odd  numbera 
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The  Bum*  of  their  squaroa  when  mcreasod  by  ^  in 
12n«  + 12JI  + 12- 12(f**  +  n+ 1)- 12r)i. »+ 1  + 1). 

Now,  either  »  or  n  +  1  ie  even,  .*.  a(»+  1)  + 1  ia  odd ; 
hence  the  earn  under  consideration  is  12  tunes  an  odd 
number,  whence  the  proposition. 

Additional  Examples  in  Syinmelry,  Ac. 

jFaxl.  (a  +  6  +  c)*  +  (a  +  6-^)«  +  {a  +  «-ft)«  +  (6  +  «-a)« 
-4(a«  +  J«  +  c«). 

This  is  written  down  at  once,  from  obsenring  that  a' 
occurs  in  each  of  the  four  expressions,  and  that  2ab  occurs 
with  a  +  sign  in  two,  and  with  a  -  sign  in  the  other  two. 
There  is  no  other  form. 

£»,  2.(a  +  6  +  <:)'  +  (a  +  6-c)«  +  (a  +  c-6)»  +  (6  +  e-a)» 
-  2(a«  +  6» +  <:*)  + 6(a26  +  a^  +  6*a  +  J>c  +  c*a +  <;«*)- 12a6<:. 

1«<,  a'  occurs  +  in  three,  and  —  in  one  term. 

2i,  Za-h  occurs  +  in  three,  and  -  in  one  term. 

Zdf  "^fniffn  a,  &,  «  are  all  units,  the  number  resulting  is 
SO;  .'.  there  are  30  terms,  and  as  (Xa)  and  (2d)  make  up 
42,  there  fall  to  be  subtracted  12,  t.^.,  the  coefficient  of 
a&eis  -12. 

Ex.  Z.  (a«  +  5y  +  c2)*  +  (rta?  +  cy  +  6*)*  +  (&4:  +  <fy  +  c»)*  + 
(t*  +  cy  +  oa)«+ (€2?+  ay-\-hzf  +  Ux-Vhy  +  «)«  -2(d»  +  i»* 
+  c»)  (j:«  +  y«  +  f-)  +  4(rt6  +  ac  +  &tf)(yy  +  «i  +  yj). 

Ex.  4.  The  difference  of  the  sqimres  of  two  consecutive 
numbers  is  equal  to  the  sum  of  the  numbers. 

Ex.  6.  The  sum  of  the  cubes  of  three  consecutive  num- 
bers is  divisible  by  the  sum  of  the  numbers. 

Ex.  6.  If  «  is  an  odd  number,  «*  -  «  is  divisible  by  24, 
and(««  +  3)(««  +  7)by32. 

Ex.  7.  If  (p^  -  r)«  +  A{p^  "  q)(pr  -  y)«  -  0,  then  will 
Hr^-9Y^{2p>-Zpq  +  r)^, 
and  4(y«  -/>»•)»-  (2j»  -3pqr  +  r*)«. 

Ex.  8.  Given  a:  +  y  +  5-0,  X  +  Y  +  Z-0,  to  prove  that 

(««  +  X«)yi  +  (y«  +  Y«)af  +  («*  +  Z«)ry  -  (jb^  +  X«) YZ  + 
(y«  +  Y«)ZX  +  (^  +  Z«)XY. 

Let  the  left  hand  side  equal  the  right  +  tt ;  then  multi- 
plying out, 

w(aj  +  y  +  f)  +  XV*  +  Y««  +  ZVy- 
XYZ{X  +  Y  +  Z)  +  ar«YZ  +  y«ZX-|.»«XY  +  ii. 
Cf.,  XV  +  Y*«  +  (X  +  Y)Vy  - 

«*YZ  +y«ZX  +  (x+y)«XY  -H  «, 
or,  X  V(«  +  *)  +  Y«jr(f  -l-  y)  - 

»nr(z+x)+y«x(z+Y)+«, 

or,  -Xy-YV-  -««Y*-ySX«  +  f» 

.'.  «-0. 

Ex.  9.  K  4a»m«* + y*  +  «*)  (a V  +  6«y»  +  A*)  - 

when  a  is  greater  than  h,  and  2>  greater  than  c;  then  is  y 
aO.  As  tiie  argument  concerns  y,  multiply  out,  and 
arrange  in  order  of  powers  of  y.  After  reduction  this 
lesults  in 

(a«-c«)lV+2{(fl«-0(^-OaV+(a»-c«Xa«-6«)cV}2^y* 
+  {(6«-c«)aV-(a«-5>)cV}«  =  0. 

Now  each  of  these  three  terms  is  a  poniive  quantity,  if  it 
be  not  zero,  and  as  the  sum  of  three  positive  quantities 
connot  be  equal  to  zero,  it  follows  that  each  term  must  be 
separately  equal  to  zero, 

%.e.,  y  -  0,  and  (ft«  -  c«)a V  -  (a«  -  Z^)(?V. 

17.  Ituqualiliei. 
.  The  demonstrations  of  inequalities  are  of  so  simple  and 
instructive  a  character,  that  a  somewhat  lengthened  exhibi- 
tion of  them  forms  a  valuable  introduction  to  the  higher 
processes  of  the  science.  In  all  that  follows  under  this 
head,  the  symbols  x,  y,  z  stand  for  potidi?^  numbers  or 
fractions,  usually  une^al. 


Ec  1.  «»  +  y*>2/'y. 

Because  (x  -  y)*  is  -f ,  whether  c  be  greater  or  loss  tlun 
y,  it  follows  that  a?  ^  2ary-i-y'  is  -f ,  ie.,  is  some  positivt 
number  or  fraction, 

.'.  ««+y*>2jry. 

It  will  be  remarked  that  when  m  and  y  are  equal,  the  ia- 
equality  rises  into  an  equality,  and  this  is  common  to  all 
inequalities  of  the  eharacter  under  discussion. 

Cor.  -  -i-  ^  >2;  f.&,  the  sum  of  a  fraction  and  il^  rodpro 

cal  is  greater  than  2. 

Ex.  2.  a»  +  y«  +  f*>ary-l-«  +  yi. 

For  ««  +  y«>2«y,  ««+f*>2rs  y*+j'>2yi;  whidi 
boing  added  and  divided  by  2,  gives  the  result  required. 

Ex.  3.  ar+*-J-y-+*>as-y-  +  ary-. 

For  («" -  ^)  («•  -  y")  is  +,  whether  x  be  greater  or  Irai 
than  y. 

As  a  particular  case  fl!'-i-y'>«*y +  jry*. 

Ex.  4.  «»'-H>a^-*  +  «^. 

For  {if^*'  - 1)  (a*"  - 1)  is  positive 

Cor.l.«f4>«--  +  ;^^. 

Cor.  2.  Similarly,  if +  -.>j^'  h\  , , 

ie.,  as  A  increases  ^  +  ^  increases,  .*.  as  a  particnLir  nse 

«■  +  -,>«+  — 

Ex.  5.  If  a,  i,  e  are  the  sides  of  a  tnangle,  a' +  2''+'' 
>ab'\'ae-\'he<2(ah  +  ac  +  he).  The  former  inequality  is 
proved  in  example  2.     For  the  latter  we  have 

(Eiulid,  I  20),  rt<6  +  «  .-.  a*<ab  +  M. 
Similarly,  l^<ab-^he,  e^<ae  +  bc. 
.'.  a*  +  U'-\'C^<2(ab  +  ae  +  he). 

Ex.  6.  The  arithmetic  mean  of  any  number  of  quantibci 
(an  positive)  is  greater  than  the  geometric^ 

rfhe  arithmetic  mean  is  the  sum  of  the  qusutitin 
divided  by  their  number ;  the  geometric  is  that  root  of 
their  product  which  is  represented  by  their  number.)  Let 
the  quantities  be  denoted  by  X|,  stj^  c^  .  .  .  ar^  the  num- 
bers 1,  2,  3,  placed  under  the  x,  indicating  order  only,  so 
that  «x  may  be  read  t/u  flrtt  x,  x^  the  wecond  x,  Ac  Ex- 
ample 1  gives  '^-J^>  a/^2s»  ^  v«  suppose  the  s  and  y 
of  that  example  to  be  «/xi,  «/xs  of  the  present 

It  also  gives  ?43+^+^*        ,_ _ 

S  V      2  % 

In  the  same  way  we  prove  the  proposition  for  8, 16,  or  iiij 
number  of  quantities  which  is  a  power  of  2. 

For  any  other  number,  such,  for  instance,  -as  5,  tiis 
following  process  is  employed : — ^The  number  is  mads  up 
to  8  by  the  insertion  of  thz^  quantities,  each  equsl  to  tht 

arithmetic  mean  of  the  other  five,  viz.,  ^    ^    ^  ' 

Can  this  quantity  y;  then 

8 ^  *^'A  •  •  •  *«WV 

*•*•»  |^>  ifjtjt^  ...xy 

or,  y«>*.*,...«i/ 
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Car.  Ab  a  particular  case,  «»+y*+f^>3*yi. 

£9.  7.  QiTdn  *!«,...  «.-/*,  to  proye  tiiat  (l+«,) 
(l+*J...{l  +  ..)>(l+y)-. 

The  demonstration  will  be  perfectij  general  in  fact, 
thoagh  limited  in  form,  if  we  enppoee  the  number  of 
quantities  to  be  5 ;  in  which  case. 

Make  the  number  up  to  8  bj  introducing  three  ^$ ;  then 
(1  +  #J  (1  +«J>(1  +  */^)«  by  example  1. 
(1+«J(1+0>(1+ Vv*)* 

a+y)0+y)-(i+V^« 

.-.  Multiplying  these  products  together,  and  combining  the 
eight  hand  factors  two  and  two, 

(1+«J(1+#J (l  +  *J(i+y)» 

.-.  (1  +  »|)(I+*J (1 +«.)>(! +y)5, 

^jp.  8.  If  the  sum  of  fl  fractions  makes  up  1,  the  sum  of 
their  reciprocals  is  greater  than  the  square  of  their 
number. 

Let    «i  +  «g+ . . .  «.-l. 


then,  -+— + 
•1    *i 


•^i>»^^ 


c 


But       ^XA...c,<'»"*-^^'"''0 
1 


iple  6)< 


iple  6). 

I 


whence 


+  ->»• 


/"xO. 


(-i)>-^X"i> 


LfCt  the  numerator  and  denominator  of  this  f racticm  be 
designated  by  N  and  D.  N  may  be  divided  into  pairs  of 
terms,  at  the  tame  distance  from  either  end,  vis.,  1  +  c^, 
s*  +  4^^,  4c.,  with  or  without  a  middle  tenn,  eaehef 
which  (after  l  +  «^)  is,  by  example  4,  lees  than  that 
quantity ;  the  middle  term,  if  there  be  one,  being  less  than 

*(!  +  •"). 
%  in  either  case  N<^(l+**»)  .    .    .    (1.) 

Again  (example  6),     D  >»  y««« . . .  «*^'  >nj^  .    (2.) 

.-.  the  fraction  5<^(«"  +;^)- 

To  proye  the  second  proposition,  that  the  fraction  is 
greater  than  -r-  f  «  +  -  j,  it  is  only  neceesaiy  to  multi- 
ply up  and  reduce  the  result ;  thus, 

-^(,.1)(..^....^,^ 

."^(2K-l-0 
<«^N-S(byl) 
<N. 
Whence  tti-  propositioA, 


AddUumai  jEsampia, 


Ex.  1.  (#+y+i)«<3(«"  +  y«  +  i*),  and  generally, 

(* + y + 1)"<  3— »(«•  +  y* + 1*).     (See  Induction.) 

jBT*.  2.  («+y)(y+i)(i  +  «)>8«yi<|(*»+y»+i»). 

JTj?.  3.  («*  +  y*  +  «*)>«ya(«  +  y  +  »). 

jEjp.  4.  (a«  +  6«  +  c»)(*«+y»  +  f«)>(a*  +  6y  +  «i)». 

E».  6.  The  arithmetio  mean  of  the  pth  powers  of  ii 
positiTe  quantities  is  greater  than  the  jpth  power  of  their 
mean,  and  also  greater  than  the  mean  of  tiieir  combina- 
tions p  together. 

^«.  6.  (a*  +  6y-j-c»J»  +  (cw'+cy-l-6»)*  +  (ft*  +  ay  +  «i^ 
it)«-f-(«?  +  ay  +  5f)«  +  (c«+6y+a«)« 


•k-ibx-k-cy  +  OMy 

>  6(06 -I- oc -I- 6c)  («y -J- «»  + y». 

<6(a«  +  6«-l-t*)(*«+y«-H«). 


18.  Indwticm^ 

It  will  be  noted  that  the  numerical  multiplier  of  the 
second  term  of  the  powers  of  a+«  already  obtained  is  the 
flame  as  the  index.  It  ia  easy  to  see  that  thia  law  is 
general.  To  demonstrate  the  fact  formally  we  employ  the 
method  of  induction. 

The  argument  may  be  divided  into  four  distinct  steps — 
1.  Inference;  2.  Hypothesis;  3.  Comparison;  4.  Conclusion, 

The  first  step,  inference,  is  the  disooyeiy  of  the  pro- 
bable existence  of  a  law. 

The  second  step,  hypothens,  is  the  assumption  that  that 
law  holds  to  a  certain  point,  up  to  which  the  opponent  to 
the  argument  may  be  presumed  to  admit  it. 

The  third  step  consists  in  basing  on  thb  assumption  the 
demonstration  of  the  law  to  a  stage  beyond  what  the 
opponent  was  prepared  to' admit 

The  fourth  step  argues  that  as  the  law  starts  fair,  and 
adyanoes  beyond  a  point  at  which  any  opponent  ia  prepared 
to  admit  its  existence,  it  is  necessarily  true. 

Ex.  1.  To  proye  that  (a-H«)»-a"  +  fia— *«+,  te 

L  By  multiplication  we  get 

(tf+«)*-a*  +  4a**-|-,  Ac 

n.  Let  it  be  granted  that  (a -I- a:)"  -  a* -J-ma— ^«  + ,  Ac., 
where  m  ia  the  extreme  limit  to  which  the  opponent  wiU 
admit  of  its  truth. 

in.  By  multipljring  the  equals  by  a-i-«,  we  get 

(a  +  »)•+'  -  a-»-»  +  moTx  + ,  Ac, 
-harx  +  f  &C., 
-o*+»  +  (»i-l-l)a-«  +  ,  Ac, 

ie.,  if  the  hiw  be  admitted  true  for  m  it  is  pivrnd  true  for 
m-i-1 ;  in  other  words,  at  whatever  point  the  opponent 
compds  us  to  limit  our  assumption,  we  can  adyanoe  one 
step  higher  by  argument. 

IV.  Now,  the  law  is  true  for  4, .'.  it  is  proved  true  for  6; 
and  being  true  for  5,  it  is  proved  true  for  6,  and  so  on,  ckI 
infinitum, 

Ex.  2.  The  sum  of  the  cubes  of  the  natozal  numbeis  is 
the  square  of  the  sum  of  the  numbers, 

l».».2»-9-(l  +  2)«-(?5?)* 
L  Let  us  assume  that 

n.  J/ this  be  so,  then  by  adding  («+ 1}'  ve  get 
l.+2»+...  +(^  +  i)..(£fe±Dy  +  (a,  +  l)i 

m.  Hence,  if  the  Uw  be  true  for  any  one  number  x,  it 
I  isalflo  true  for  :r-|-l. 
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|y.  Bat  it  IB  tme  for  2,  .*.  for  3,  .*.  for  i,  itc 
£9,  8.  To  prove  the  inequalityi 

(*+y+*)*<8-V+y*+*") 
From  the  eecond  example  of  ineqnalltiQe  we  get  at  once 
(*+y+ir)«<3(**  +  y«  +  t«). 

Let  us  aasume  that  (4:  +  y  +  »)*<3— *(*"  +  y'+i"),  then 
bj  multiphcAtion  we  get 

(* + y + *)•+><  3— »(x-+^  +  y-+>  +  «-+"  +  «-y  +  y-*  + 
«-«  +  «-«  +  y"«  +  «-y). 

KoWy  inequality,  example  3,  gives 

*-y  +  y-«<  «-+;  +  y-+>,  Ac. 
•••  «^y+y'*+«"«+«"*+y*«+«*y<2(*-+«+y^«+«-«), 
4Uid  («  +  y + *)"+*  <  3-(*-+'  +  y*"*-*  +  r*% 

i.e.,  the  law  is  true  for  m  + 1»  if  tme  for  m ;  but  it  is  true 
for  2, .'.  it  is  always  true. 

lY.  Diviaum, 

19.  General  RvU  for  the  Sigtu, — If  the  signs  of  the 
divisor  and  dividend  be  like,  the  sign  of  the  quotient  is  + ; 
but  if  they  be  unlike,  the  sign  of  the  quotient  is  - . 

This  rule  is  derived  from  the  general  rule  *ct  the  signs 
in  multiplication,  by  considering  Uiat  the  quo'  'ent  must  be 
such  a  quantity  as,  when  multiplied  by  Uie  divisor,  shall 
produce  the  di^end,  with  its  proper  jugn. 

This  definition  of  division  is  the  same  as  that  of  a 
fraction;  hence  the  quotient  arising  from  the  division  of 
one  quantity  by  another  may  be  expressed  by  placing  the 
dividend  above  a  line,  and  the  divisor  below  it ;  but  it  may 
also  be  often  reduced  to  a  more  simple  form  by  the  follow- 
ing rules. 

Cam  1.  When  the  divisor  is  simple,  and  a  factor  of  every 
term  of  the  dividend. 

RyJU,  Divide  the  coefficient  of  each  term  of  the  dividend 
by  the  coefficient  of  the  divisor,  and  expunge  out  of 
each  term  the  letter  or  letters  in  the  divisor:  the  result 
is  the  quotient. 

E»,  Divide  IMxy  -  28aSa»s  +  ia^:^  by  4a'«. 

The  process  requires  no  explanation.  It  is  founded  on 
Laws  IL  and  III.,  together  with  the  rule  of  signs. 

The  quotient  is  4ay  -  ?*■  +  «». 

If  the  divisor  and  dividend  be  powers  of  the  same  quan- 
tity, the  division  will  evidently  be  performed  by  subtract- 
ing the  exponent  of  the  divisor  from  that  of  the  dividend. 
Thus  a*,  divided  by  a',  has  for  a  quotient  efi^  -  a*. 

Cau  2.  When  the  divisor  is  simple,  but  not  a  faotor  of 
the  dividend. 

EvU.  The  quotient  is  expressed  by  a  fraction,  of  which 
the  numerator  is  the  dividend,  and  the  denominator  the 
divisor. 

Thus  the  quotient  of  3a6>,  divided  by  %mbe  is  the  fr^- 
^       3a6» 

tlOn  z-rr' 

2fiiie 
It  will  sometimes  happen  that  the  quotient  found  thus 
may  be  reduced  to  a  more  simple  form,  as  shall  bo  ez- 
plkined  when  we  come  to  treat  of  fractions^ 

Caee  3.  When  the  divisor  is  compound. 

Mule.  The  terms  of  the  dividend  are  to  bo  arranged 
in  the  order  of  the  powers  of  some  one  of  its  letters^  and 
those  of  the  divisor  according  to  the  powers  of  the  same 
letter.  *  The  operation  is  then  carried  on  precisely  as  for 
division  of  numbers. 

To  illustrate  this  rule,  let  it  be  required  to  divide  8a*  «f 
2u6  -  166'  by  2a  +  36,  the  o^ration  will  stand  thus : 


2a+36)8a*+  9aft-.16W4«-5» 
8a*jfl2a6 

- 1006 -» 156* 

Here  tha  terms  of  the  divisor  and  dividend  an  sinagad 
according  to  the  powers  of  the  quantity  a.  We  bgv 
divide  8a',  the  fiiat  term  of  the  dividend,  by  So,  Hufint 
term  of  the  divisor ;  and  thus  get  4a  for  the  fiist  teim<i{ 
the  quotient  We  next  multiply  the  divisor  by  4a,  iik 
subtract  the  product  8a*  +  12a6  from  the  dividead;  it 
get  -  10<i6  -  156«  for  a  new  dividend. 

By  proceeding  in  all  respects  as  before,  we  find  -5i for 
the  second  term  of  the  quotient,  and  no  remainder:  tlieaiN»> 
tion  is  therefore  finished,  and  the  whole  quotient  is  4a-  5i. 

The  following  examples  will  also  serve  to  iDnstate  tbe 
manner  of  applying  the  rule. 

JEr.  1. 
3a  -  6)3a«  -  12a>  -  a*6  +  10a6  -  26*(as  -  4a«f  2ft 
3a<  -a*6 


-12a« 
-12a« 

-1-1006 
.(-   4a6 

'-\ 

•»-   6a6-26> 
+   6a6-26« 
Ex.X 

-* 

— +1? 

Sometimea,  aa  in  this  last  aTampli^  tha  qofltiaft  vifl 
never  terminate ;  in  such  a  case  it  may  either  b6caDsidsred 
as  an  onfinite  series,  the  Uw  according  to  which  the  tenni 
are  formed  being  in  genersl  sufficiently  obvious;  or  tbs 
quotient  may  be  completed  as  in  arithmetical  divuioo,  I7 
annexing  to  it  a  fraction  (with  its  proper  sign),  the  nunw- 
ator  of  which  is  the  remainder,  and  denominator  the  dirim 
Thus  the  completed  quotient,  in  last  sample,  is — 

If  »  be  small  compared  with  unity,  the  remaindsn^  si  v» 
advance,  continually  become  smaller  and  smaller.  M,  ab 
the  other  hand,  9  be  large  compared  with  imity,  the  r^ 
mainders  continuaUy  become  larger  and  larger.  I&  tbi 
case  the  quotient  is  worthless.  To  obtain  a  quotient  vUek 
shall  be  of  any  practical  value,  we  must  reverse  tlie  oids 
of  iurangement,  putting  -«-f  1  in  place  of  1-&  Iki 
division  then  becomes 

.*  +  l)l      (-^i-*«. 

1- 


1^ 


As  it  is  generally  the  largest  of  tha  qaaatUiH  tkst  «• 
desire  to  divide  out,  we  obeerve  that,  in  order  to  ^b^ 
this,  we  have  had  to  begin  with  that  qoaati^.  BiBMa  tks 
Rule— 

The  terms  of  the  divisor  and  dividend  are  to  be  sixtDgsd 
according  to  the  powers  of  that  l<Ater  which  it  ii  «>^ 
(if  possible)  tu  divide  out, 


on^Anovs.] 
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JFc.  5.  Divide  a«  +  6«+^a  +  ^)*  by  a*  +  ^-«6,irlie»a 
is  kige  compared  with  b.   ' 
We  mmt  umngt  Aoeoiding  to  powen  of  a. 

a"  -  a*  +  tV +«'*  +  ^***  +  3«^  +  26*<a«  +  2a6  +  4t» 
"T2?6T2aV  +  3a6« 

4.506*- 29 

We  liaYe  spoken  as  if  inagnitude  alone  was  the  ctrcnxn- 
stance  which  should  detennine  the  precedence  of  the  letters 
in  a  diyision.  In  the  more  advanced  processes  of  algebra 
there  are  other  drcnmstances  which  give  precedence  to 
certain  letters,  each,  for  escample,  as  the  fact  that  »  may  and 
often  does  stand  for  the  phrase  **  qnantity,"  whilst  a  stands 
for  some  determinate  numerical  quantity.  This  leads  us 
to  exhibit  a  proposition  in  diTiaion  of  the  greatest  value  and 
most  extensive  application.    It  is  as  follows  i-^ 

20.  Pboposition. — If  any  function  of  «,  consisting  of 
powers  of  that  letter  with  numerical  multipliers,  is  divided 
by  «  -  a,  the  lemainder,  when  all  the  x's  are  divided  ont^  is 
the  same  function  of  a  that  the  dividend  is  of  «;  in 
other  words,  the  remainder  is  the  dividend  altered  by  writ- 
ing a  in  place  of  ». 

To  prove  this  proposition  we  shall  employ  the  following 

Axiom  : — If  two  expressions  in  «  are  identical  in  form 
end  value,  but  one  mtdtiplied  out  farther  than  the  other, 
we  may  write  any  numerical  quantity  we  please  in  place 
of  X  in  both,  and  the  results  will  be  equaL 

For  example,  («-!)'  +  («- 1)- 8  is  identical  with 
«*~2(4p-|-l)  +  «-l ;  and  it  is  evident  that  if  we  write 
any  number  (say  1)  for  »,  the  results  are  the  same  in  botL 

We  now  proceed  to  prove  the  proposition. 

Let  the  dividend  be  df -l-iM^'  +  sa^,  &c.,  where  n  is 
a  whole  number,  and  p,  q,  &c,  positive  or  negative 
numerical  quantities. 

Let  the  quotient,  when  this  is  divided  by  « -  a,  be  Q, 
the  remainder,  which  does  not  contain  «,  B ;  then 

tr+par^  +  qar^-k-^Ae.  -Q(«-a)  +  R 
by  the  definition  of  Division. 

Now  this  equality  is  in  reality  an  identity  in  terms  of 
the  axiom.  If  then  we  write  a  in  place  of  m,  the  results 
will  be  equal ;  this  gives 

which  ii  the  proposition  to  be  proved. 


JBTa  1.  If  f»  be  any  whole  number,  of -a*  is  divisiUe  by 
x^a  without  remainder. 

For  the  remainder,  by  the  proposition,  is  a*-a*-0. 

JS!xL  2.  If  »  be  an  even  number,  df -a*  is  divisible  by 
x+a  without  remainder. 

For  the  remainder  is  (  -  a)"  -  a*" 0,  since  n  is  even. 

Observe  that  the  divisor  here  has  to  be  changed  to 
'"('<>)»  w>  that  -a  stands  in  place  of  the  a  of  the  pro- 
position. 

Sm,  8.  If  a  be  an  odd  number,  t^  +  a*  is  divisible  by 
x-i-a  without  remainder. 

For4he  remainder  is  ( - a)*  +  a*-0,  because  n  is  odd. 

Ai  4.  To  prove  that  45V-  (&s  +  ^-  a^  is  divinble*by 
-o  +  (+c;  and  hence  to  resolve  it  into  simple  factors. 
Here  tiie  0  -  a  of  the  proposition  is  replaced  by  a  -  (6  +  e) 
(the  negative  sign  ol  the  whole  divisor  being  of  no  conse- 
quence). 

To  detennine  the  remainder,  therefore^  we  write  b  +  cin 


place  of  a  in  the  dividend,  or  thing  to  be  divided;  the 
result  is, 

46M-(6«-|.c«-rM)«-0, 
hence  45V -(6«  +  c«-a«)*  is  divisible  by  -a-l-6-KL 

Now,  since  the  dividend  contains  only  squares  of  a,  and 
h,  and  e,  any  change  in  the  sign  of  a,  or  6,  or  c,  produces 
no  change  in  the  dividend.  What  we  have  just  proved 
then  becomes  (putting  -  a  for  a)  the  following : — 

4Wc«-(6«.*-c«-a«)*  is  divisible  by  a+h-^-c. 

This  ktfit  becomes  (putting  -  b  for  b,  and  then  -  e  for  e)  i — 
45V-(5«-j-c*-«*)isdiviBiblebya-5  +  c,andbya-l-6-ft 

Hence   finally,       46«c«-(6»-hc*-a«)»-(a-l-6-l-c) 
(-a-J-5-H:)(a-5-J-c)(a-l-6-eX 

Thid  atMve  example  is  a  good  exerd&e  for  the  student. 
The  result  may  be  more  simply  arrived  at  by  employing  a 
proposition  of  very  great  value  and  frequent  use — ^that  ih4 
difermee  0/  the  eqvarei  0/  two  quantiiia  ii  the  prwluct  of 
ih4  turn  and  difertna  of  the  quantiiitM. 

£x.6.  To  prove  that  (l-a«)(l-5*)(l-c«)-(c-j-a6) 
(6  -i-  cm)  (a  +  (tf )  is  divisible  by  1  +  abe. 

It  is  simpler  here  to  write  a  smgle  letter  x  for  abe, 
whereby  the  given  quantity  becomes 

(!-«»)(! -M)(l-c«)-i(«+a«)(«-l-6»X«  +  «*), 

which  is  obviously  under  the  fonn  p-p,  when  - 1  ia 
written  for  x,  and  .*.  is  divisible  by  1  -f-d^ 

£x.  6.  Prove  that  (««-*-|.l) («♦-*• +  !)(«»-** -Hi) 
(«»•-«» -J- n. ..  («^-df-»-l)iB  the  quotient  of  «*'-h*^ -1-1 
by  «*  +  «  + 1 ;  n  being  any  power  of  2. 

The  divisor  («*-f«-l-l)  being  multiplied  by  «>-  v-f  I 
gives  tf^+dE^-i-l ;'  which,  being  again  multiplied  by 
«*-«*  + 1,  gives  dp^-i-tf*-!-!;  and  so  on  to  the  end. 


'^ddiiwnal  JSxamplet  in  Division, 

Ex.  1.  Divide  1  -  10*»-H  15**-  6«»  by  (1  -«)». 

We  must  first  multiply  out  (1  -  «)*,  and  then  divide  the 
given  expression  by  ^e  product^  l-3«-»-3«'-«:*.  The 
quotient  is  1  -I-  3«  -t-  6  j;*. 

£x.  2.  Divide  65*«y«  -  («•  +  64/)  by  *•  -  7«y  -  8y«. 

We  must  arrange  dividend  and  divisor  in  terms  of  powers 
of  one  of  the  letters,  say  «;  the  division  will  then  assume 
the  fonn 

jjt  -  7=ry  -  8y«)  -  «♦ -f  65*«y«  -  64y*( 
giving  -4f*-7«y  +  85^. 

^*  3.  Divide  «»-Ky^-j-f*-3«y»  by  x-J-y-H. 
We  must  give  exclusive  attention  to  some  one  letter,  say 
«,  in  dividing  out ;  thus 

«+y+*)*'+y*+**-8«y»(**-*(y+*)+(/+«^-^) 

ir»-t-dr«(y.H) 

-'•(y+O 

-#«(y+«)-d<|r  ■!.«)> 

j<y«-yi-fs«)  +  y»-H» 

the  quotient  being  4c'+y*  +  t*-ay-«f-ya 
Ex,  4.  Divide  the  product  of 

««-|.3*4:2,««-6*.|-4,**-j-6««-14, 

by  the  product  of  «*  - 1,  s*  -  2.    Here  we  observe  that 
4r-l  is  the  product  of  «-i-l,  «-l.  \ 

Now  (Art.  20),  «*  +  d«-|-2  is  divisilble  by  «-i-l,  and 
«*-  5«-f  4  by  «- 1.  Hence,  if  the  product  is  divisible  by 
«*  - 1,  «*  -  2,  without  remainder,  the  third  factor,  «*  -f  5^ 
- 14  must  be  divisible  by  «*  -  2,  which  is  found  to  be  the 
The  quotient  required  is  therufore  the  product  of 

(«  +  ay(-»-4)(jr=»-|-7)-**-2*»-«»-14*-66w 
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Ex.  5.    Divide  12**-10a?*y 
3x*-4«y  +  5y*. 

We  will  employ  thij  example  to   indicate    Homer's 
metliod  of  syntketio  diTision. 

Le't  the  diyidend  be  represented  by 

the  divisor  by  ox*  +  («  +  tf, 

and  the  quotient  by  ox*  +  /3j;  +  y  +  dra 

Then,  multiplying  the  quotient  by  the  divisor,  we  produce 
the  dividend,  which,  exhibited  by  the  method  of  detached 
coefficients,  stands  thus — 

aa  +  a)?  +  ay  +  Aol 

+tfo+&c, 

A+  B  +  C  4-&C 

The  last  line  being  the  sum  column  by  column  of  the 
three  preceding  lines.  Kow,  as  the  upper  of  these  three 
lines  contains  term  by  term  the  quantities  required,  we 
convert  this  addition  into  subtraction ;  thuF 

A  +B  +C  +D  +E 
-5      -6o-6y3-6y-&a 
-  c  -  fa  -  c;8  -  &0l 


c  Co  +  a/?  +  oy  +  a8  +  Ac. 

The  first  vcilical  column  gives  a ;  the  second  fi,  and  so 
on. 
In  the  example  before  us  we  ^-rite,^- 

112-10-3  +30-25 
+  4|  +4o  +  4)S  +  4y  +  A0L 
-5  -5o-5^-4oL 


3  3o  +  3)8  +  3y  +  isc., 

whence  3a-12  gives  a-4;  3)3-  -10  +  4a  giveB^--2; 

Sy  e  -  3  +  4)8  -  5a  gives  y  ■■  -  5. 

Therefore  the  quotient  required  is  ^x*  +  2a;  -  5, 

SscT.  IL — ^Involvtiok  and  EvoLunoir. 

21.  In  treating  of  multiplication,  we  have  observed,  that 
when  a  quantity  is  multiplied  by  itself  any  number  of 
times,  the  product  is  called  a  potper  of  that  quantity,  while 
the  quantity  itself,  from  which  the  powers  are  formed,  is 
called  the  root.    Thus,  a,  a\  and  a'  are  the  first,  second, 

and  third  powers  of  the  root  a;  and  in  like  manner  -,  -^, 

a   Or 

and  -J  denote  the  same  powers  of  the  root  ~ . 

But  before  considering  more  particularly  what  relatea  to 
powers  and  roots,  it  will  bo  proper  to  observe,  that  the 

quantities  -f  -p  ^  Ac^  admit  of  being  expressed  under  a 

different  form ;  for,  just  as  the  quantities  a,  a\  a\  Ac, 
fire  expressed  as  positive  powers  of  the  root  a,  so  the 

quantities  -,  ^  -y   Ac,   may  be  respectively  expressed 

thus  a~\  a~*,  a~*,  Ac,  and  considered  as  luyoittw  powers 
of  the  root  a. 

This  method  of  expressing  the  fractions  %  -j,  -^  as 

powers  of  the  root  a,  but  with  negative  indices,  is  a  conse- 
quence of  the  rule  which  has  been  given  for  the  division 

of  powers ;  for  we  consider  -  as  the  quotient  arising  from 

the  division  of  any  power  of  a  by  the  next  higher  power ; 

for  example,  from  the  division  of  the  2d  by  the  3d,  and  so 

1     a* 
we  have  -  -  -^ ;  but  since  powers  of  the  same  quantity  are 


divided  by  subtracting  the  exponent  of  the  dhinr  fm 
that  of  the  dividend  (Art  19),  it  followi  that  p  -  ^ 

-a"^;   therefore  the  fraction  -  may  alac  be  ezpicEnd 

1  a^ 

thus,  arK    By  considering  -j  as  equal  to  -^ ,  it  will  appea 

1     a' 

in  the  same  manner  that  '^"-'i' -«"*;  u^^  proceeding  in 

this  way,  we  get  ^-^-tf-*,  ^-^-«-*,&c,sndiooB, 

as  far  as  we  please.    It  also  appears  that  unity  or  1  maj 
be  represented  by  ct*,  where  the  exponent  is  a  cypha,  for 

l-2--«M-«o. 
a* 

The  rules  which  have  been  given  for  the  multiplicatioD 
and  division  of  powers  with  positive  integral  exponeBti 
will  apply  in  every  case,  whether  the  exponents  be  positive 
or  negative,  integral  or  fractional,  provided  we  assume  u 
the  diflnitum  of  the  index  in  such  cases^  the  law  of  oom- 
bination  a^xa^^  a**^, 

Involuticn, 

22.  Involution  is  the  method  of  finding  any  power  cf 
any  assigned  quantity,  whether  it  be  simple  or  compound: 
hence  its  rules  are  easily  derived  from  the  operation  of 
multiplication. 

Ccue  1.  When  the  quantity  is  simple. 

JRuli,  Multiply  the  exponents  of  the  letters  by  the  indet 
of  the  power  required,  and  raise  the  coefficient  to  the 
same  power. 

IToie.  If  the  sign  of  the  quantity  be  + ,  all  its  powers  wiQ 
be  positive ;  but  if  it  be  - ,  then  all  its  powers  whne 
exponents  are  even  numbers  are  positive,  and  sll  its 
powers  whose  exponents  are  odd  numbers  are  na- 
tive. 

Ex,  1.  Kequired  the  cube,  or  third  power,  of  2ii^ 
(2a«x)«  -  2  X  2  X  2a«>* V**»  -  8aV,  the  answer. 

Ex.  2.  Hequired  the  fifth  power  of  -  3aV. 
(  -  3a V)»  -  -  243a"*»,  the  answer. 

Ex,  3.  Required  the  fourth  power  of  -  -,  -  • 

/-2a*»\4     leaV  ^, 

Com  2.  When  the  quantity  is  compound. 

liule.  The  powers  must  be  found  by  a  continual  multipli- 
cation of  the  quantity  by  itself. 

Ex,  i.  Required  the  first  four  powers  of  the  bincioal 
quantity  a  +  x, 

a  +  «  the  root,  or  fintt  power. 

a  +  x 

a^+ax 


a*+2<w-h«*  the  square,  or  second  iiowei: 

a  +x 

a»  +  2a««  +  a«* 

+  a»g-t-2a4f*  +  a* 
o*  +  3a»g  +  3aj:'  +  jp»  the  cube,  or  third  power. 
a*+3a'«  +  3aV+a«» 

+   g'x  +  3aV  +  3aj:'  +  x* 
a«  +  4a»*+6aV  +  4«r»+i*  the  fourth  powai: 
If  it  be  required  to  find  the  same  powen  of  a  -  x,  it 
will  be  found,  writing  -  «  for  x,  that 


feVOLUnON.] 

a- s  being  the  root,  or  first  power ;  then 
a*  -  2€ut + «*  is  the  square,  or  second  power ; 
0^-  Za*x+  Soj^"  «*,  the  cnbe,  or  third  power ; 
a*  -  4aVp  +  6aV  -  i<ufi + «*,  the  fourth  power. 

Hence  it  appears  that  the  powers  of  a  +  «  differ  from  the 
powers  of  a  - «  only  in  tlus  respect^  that  in  the  former 
the  signs  of  the  tenns  are  all  positive,  but  in  the  latter 
they  are  positive  and  negative  sltematoly. 

Besides  the  method  of  finding  the  powers  of  a  compound 
quantity  by  multiplication,  which  we  have  just  now  ex- 
plained, there  is  another  more  general,  as  well  as  more 
expeditious,  by  which  a  quantity  may  be  raised  to  any 
po^lrer  whatever  without  the  trouble  of  finding  any  of  the 
inferior  powers,  namely,  by  means  of  what  is  commonly 
called  the  binomial  theorem,  to  be  proved  hereafter.  This 
theorem  may  be  expressed  as  foUows: — ^Let  a+«  be  a 
binomial  quantity,  which  is  to  be  raised  to  any  power 
denoted  by  the  number  n,  then  (a  +  «)*  - 

n(n-lXn-2)(n-3) 
^1.2.3.4**     "^ 
n(n.l)(n-2)(n-3)(n^4)^,.,^^^^ 
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1  .  2 


3 


Tlus  series  will  always  terminate  when  n  is  any  whole 
positive  number,  by  reason  of  some  one  of  the  factors 
a- 1,  n -  2,  &c,  becoming  - 0 ;  but  if  n  be  either  a  nega- 
tive or  fractional  numb^,  the  series  will  consist  of  an 
infinite  number  of  tenns.  As,  however;  we  mean  to  treat 
m  this  section  only  of  the  powers  of  quantities  when  their 
exponents  are  whole  positive  numbers,  we  shall  make  no 
farther  remarks  upon  any  other.  The  nth  power  of  a  -  « 
will  not  differ  from  the  same  power  of  a  +  «,  except 
in  the  signs 'of  the  terms  which  compose  it,  for  it  will 
stand  tiius:  {a-x)*" 

1*     '^1  .  2    *^    '^     1.2.3" 
+  -•  "  ^7  ^^1  'a*"*a*-  Ac.,  whoro  the  signs  arc  + 

i  .  2    •     3     .     4 
and  -  alternately. 

Let  it  bo  required,  for  instance,  to  raise  a  +  d?  to  the  fifth 
power. 

Here  n,  the  exponent  of  the  power,  being  5,  the  first 
term  a"  of  the  general  theorem  will  be  equal  to  a^,  the 

second  fia-i«-5a**,  tixe  third  ;(!lzi)a-V-^aV  = 
'  1.2  1x2 


10a»*».  the  fourtii  y''^)('"-\^^^ 


lOaV,  the  fifth  ^ 


1.2.3 
w(n-l)(n-2)(tt- 


i). 


5x4x3 
1x2x3 


aV    - 


2     .    3 
"  SoK*,  and  the  sixth  and  last 
w(n-l)(»-2)(n-3)(tt-4) 
1.2.3.4.6^ 


'a-*a?*- 


5x4x3x2 
1x2x3x4 


a«* 


V- 


5x4x3x2x1 


aV-«» 


1x2x3x4x5 

the  remaining  terms  of  the  general  theorem  all  vanish,  by 
reason  of  the  factor  n  -  5  « 0  by  which  each  of  them  is 
multiplied,  so  that  we  get  (a -!-«)> -a^  +  5(i*»  + 10a'«' + 
10o««»+6a«*  +  «». 

If  the  quantity  to  be  involved  consists  of  more  than 
two  terms,  as,  if  p-l-^-r  were  to  be  raised  to  the  second 
power,  put  p-a  and  ^-r-6,  then  (j5  +  ^  -  r)*  -  (a -J- &)• 
-a«  +  2a6  +  M-p«  +  2p(s'-r)-j-(jr-r)«,  but  2p(jr-r)- 
2f5-2j9r,  and  by  the  general  theorem  (g - r)' - g* - 25r 
+r",  therefore  we  get  (p-»-s'-r)«-p*+2p5f-2pr+g*- 
Sjr -j-r*;  and  by  a  similar  method  oi  proceeding  a  quantity 
consisting  of  four  or  more  terms  may  be  xused  to  any 
power. 


AddUunal  Examples, 

Ex,  1.  From  the  value  of  (a  +  «)*  found  in  example  4, 
to  find  that  of  (a-i-h  +  ey.  From  example  4  we  write  at 
once,  by  symmetry, 

(a  +  6+c)*-a*-l-4a>6  +  6a26«-j-E 
-f.M-j-4a^  +  6aV 
+  c*  +  46»a-j-66V 
+  45»c 
+  4<:»a 

where  B  is  the  series  of  remaining  terms  denoting  the  three 
following  forms,  a^bc,  b'^cui,  t^ab.  Now  when  a,  6,  e  are 
each  unity,  there  are  81  terms  (viz.  3^).  But  the  number 
of  terms  already  written  down  (4a'6  being  considered  as  4 
terms,  &e,)  is  45.  The  quantity  R  must  consequentiy 
make  up  tiie  other  36  terms, .'.  it  can  be  nothing  else  than 
Ua*be-^.l2b^ae'\-l2<^ah, 

Ex,  2.  (pvg-l-r)*-j?*-l-^  +  r«  +  2(jDgr  +  5r  +  rp). 
Cor.  If  p -»■£+ r --^then£*^+ 2*  +  r« -I- 2(;jj + grr  +  fy)  -  0. 

Caael.  a-6  +  6-«+c-a-0,  gives 
(a  ^  5)«  +  (6  -  e)«  +  (c  -  a)»  +  2{(a -5)(6  -  c) -h  (6  -  c)(«  -  a) 
-J-(c-a)(a-6)}-0. 

Cow  2.  a(6-e)  +  6(c-a)-l-c(a-6)-0,  gives 

a\b  -  c)«  +  b\e  -  a)«  -I-  e»(a  -  6)«  -I-  2  {06(6  -  ^X*  -  «)  + 
bc{c  -  a){a  -  6)  +  ca{a  -  b){h  -  c)}  -  0 . 

Ex.  S.  Prove  that  (*«-yi)»  +  (y«-«f)»+(j^-*yy- 
Z{x^  -  ya)(y'  -  «sX^  '  «y)  i*  *  complete  square. 

The  expression  will  assume  symmetry  if  («*  -  yi^t^  "  ^) 
{a^-xy),  instead  of  being  multiplied  by  3,  be  repeated 
three  times,  each  being  connected  with  one  of  the  cubes 
in  turn;  this  gives — 

i«*  -  yt)  (^jj*  -  yz)*  -  (y*  -  xz)\ 
«»  -  «y)  {(«»  -  «y)«  -  (x«  -  j»)< 
**  -  yi)x{s^  +  y» + f*  -  3a?y»} 
+  Ac,  kc 

jKr.  4.  IVovethat(a«-j-t«  +  c»)"-j-2(o6-j-5c  +  ai)» 
-3(a«-l-6*  +  c«Xa»  +  ftc  +  «a)'«(a'  +  6*  +  «'-3ai<:)«. 

Combine  each  of  the  cubes  with  each  of  the  products  in 
succession,  and  reduce,  as  in  the  last  example. 

Ex,  5.  To  find  the  condition  ihQtp^  +  2qxy  +  f^  may 
be  incapable  of  changing  its  sign  through  any  change  of 
sign  or  value  of  x  and  y.  It  is  evident  ^t  p  and  r  must 
have  the  same  sign.  Suppose  it  positive.  By  multiply- 
ing by  p,  the  quantity  may  be  thrown  into  the  form 
(P* + fly)*  +  (/»•-  3*)y'»  whidi  is  the  sum  of  two  positive 
quantities  provideii  pr>^.  The  condition  required  is, 
therefore,  pr>^;  or  as  a  particular  cose pr^f. 

Ex,  6.  To  find  the  condition  that  a^ -^-bi^  +  a^ + 
2Pys-|-  2Q£P+ 2ILry  may  be  incapable  of  changing  its  sign 
through  any  change  of  sign  or  value  of  x,  y,  a 

We  will  suppose  a,  6,  c  to  be  all  positive,  in  which  case 
the  whole  result  is  also  positive. 

If  we  mtdtiply  the  whole  by  a,  we  may  write  it  under 
the  form  of  a  square  and  a  supplement, 

vix.,  (aa!-j-Q»  +  By)«-j-(ac-QV  + 
(ai-Ri)yt+2(aP-QR)y». 

Now  as  the  first  term  of  this  expression  is  a  square,  it 
IS  essentially  positive.  Hence  the  required  condition  caa 
be  satisfied  only  by  rendering  the  remainder  positive. 

It  follows  that  ooQ*,  a5>B*,  and 

(Example  5)     (atf-Q«)ra5-B«)>(aP-QB)«,  1 
iA,  a5c+2PQR>aP«  +  i<JJ+c^t, 
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If  W6  liad  bflgnn  by  tlirowing  the  ezpreBsion  into  the 
fona  of  (6y+Pf+B«)«+  Ac,  a  resultiiig  condition 
would  hATe  been  he>t^:  The  foor  conditions  are  con- 
•eqiientiy 

4i6>R»,<itf>Q»,  6<J>P», 
aier+2PQR>aP«  +  6Q*+cR«- 

Reiailts  of  this  kind  are  of  the  utmost  Tslne  in  ilie 
higher  analysis. 

JBMnftofk 

23.  Evolution  is  the  reverse  of  involution,  or  it  is  the 
method  of  finding  the  root  of  any  quantity,  whether  simple 
or  compound,  which  is  considered  as  a  power  of  tfaiiF  root: 
hence  it  follows  that  its  operations,  generally  speaking, 
must  be  the  reverse  of  those  of  involution. 

To  denote  that  the  root  of  any  quantity  is  to  be  taken, 
the  sign  J  (called  the  radical  tign)  ib  placed  before  it, 
and  a  smaU  number  placed  over  the  sign  to  express  the 
denomination  of  the  root  Thus  f/a  denotes  the  square 
root  of  a,  ya  its  cube  joot,  i/a  its  fourth  root,  and  in 
general,  ^a  its  nth  root  The  number  placed  over  the 
radical  si^n  ia  called  the  indat  or  exponent  of  the  root,  and 
18  usually  omitted  in  expressing  tiie  square  root:  thus, 
either  J/a  or  Ja  denotes  the  square  root  of  a. 
Caee  1.  When  roots  of  simple  quantities  are  to  be  found. 

Rtde,  Divide  the  exponents  of  the  letters  by  the  index 
of  the  root  required,  and  prefix  the  root  of  the  numeral 
coefficient;  the  result  will  be  the  root  required. 

Ifote  1.  The  root  pi  any  positive  quantity  may  be  either 
positive  or  negative,  if  Uie  index  of  the  root  be  an  even 
number;  but  if  it  be  an  odd  number,  the  root  can  be 
positive  only. 

2.  The  root  of  a  negative  quantity  is  also  negative  when 
the  index  of  the  root  is  an  odd  number. 

9.  But  if  the  quantity  be  negative,  and  the  index  of  the 
root  even,  then  no  root  can  be  assigned. 

Fx.  Required  the  cube  root  of  I25cfi^, 

Here  the  index  of  the  root  is  8,  and  the  root  of  the  co- 
efficient 5,  therefore  yi25aV-5aV,  the  root  required; 
and  in  like  manner  the  cube  root  of-  126aV  is  found  to 
be-6aV. 

The  root  of  a  fraction  is  found  by  extracting  the  root 
of  both  numerator  and  denominator.     Thus  the  square 

Case  2.  When  the  quantity  of  which  the  root  is  to  be 
extracted  is  compound. 

L  To  extract  the  square  root 

Range  the  teims  of  the  quantity  according  to  the  powers 
of  one  of  the  letters,  as  in  division. 

Find  the  square  root  of  the  fint  term  for  the  first  part 
of  the  root  sought,  subtract  its  square  from  the  given 
quautity,  and  divide  the  remainder  by  double  the  part 
fdready  found,  and  the  quotient  is  the  second  tenn  of  the 
root 

Add  the  second  part  to  double  the  first,  and  multiply 
their  sum  by  the  second  part ;  subtract  tho  product  from 
the  remainder,  and  if  nothing  remain,  the  square  root- is 
obtained.  But  if  there  is  a  remainder,  it  must  be  divided 
by  the  double  of  the  parts  already  found,  and  the  quotient 
wiU  give  the  third  tenn  of  the  root,  and  so  oo. 

Jk,  Reqnirsdihesquarerootof  «*-2«'-l-gfl^-|-f —  . 


^-2«.+|^-i+i(.^-.+-; 


a««- 


:D 


.2*»  +  |*« 
•2x»+  «• 


2^-2x+i)|-|4.i 
1 


2"2"''l0 


To  understand  the  reason  of  the  rule  for  findiag  the 
itquare  root  oi  a  compound  quantity,  it  is  only  neconry 
to  involve  any  quantity,  as  a  +  ft-t-c^  to  the  second  power, 
and  observe  the  composition  of  its  square;  for  we  ham 
(a+6  +  <j)«-a«  +  2a6-J-6»  +  2«+26«+c«;  but  2a6+6«« 
(2a -I- 5)6  and  2ac + 26c + c«  -  (2« -I- 25  +  c>J,  tiierefoie, 

(a-j-5  +  c)*-a«-»-(2a  +  6)6+(2«-f26+e>f; 
and  from  <^^t«  expression  the  manner  of  deriving  the  nle 
is  obvious. 

As  an  illustration  of  the  'teommon  rule  for  extracting  tlie 
square  root  of  any  proposed  number,  we  shall  suppose  thsl 
the  root  of  69049  is  required. 

Accordingly  we  have  (a  +  5  +  c)«  -  59049,  and  from 
hence  we  are  to  find  the  values  of  a,  5,  and  & 

Hence  243  is  the  rook 
required* 


a>- 200x200 


59049(200 -a) 
-40000    40-6  V 

3-«  j 

2a- 400 19049 
6-  40 

2a+6-44017600-(2a+6)5 


2a -I- 26-4801 
0-     3 

2a-|- 26 -1-0-483 


1449 


1449-(2a+26-fc)0 


n.  To  extract  the  cube  root 

Range  the  terms  of  the  quantity  according  to  the  powos 
uf  some  one  of  the  letters. 

Find  the  root  of  the  first  tenn,  for  the  first  part  of  the 
root  sought ;  subtract  its  cube  from  the  whole  qosntity, 
and  divide  the  remainder  by  three  times  the  square  of  the 
part  already  found,  and  the  quotient  is  the  second  pert  of 
the  root 

Add  together  three  times  thQ  square  of  the  part  of  tiie 
root  already  found,  three  times  the  product  of  that  pert 
and  the  second  part  of  the  root,  and  the  square  of  tlie 
second  part;  multiply  the  Sum  by  the  second  part,  and  mb- 
tract  the  product  fR>in4he  first  remainder,  and  if  notluDg 
remain,  the  root  is  obtsined;  but  if  there  is  a  remainder, 
it  must  be  divided  by  three  times  the  square  of  the  iud 
of  the  parts  ahready  found,  and  the  quotient  is  a  thiid  tenn 
of  the  root,  and  so  on,  till  the  whole  root  is  obtsined. 

JSx,  Required  the  cube  root  of  a*-|-3a*jp-f  3a«'-l-s'. 

a»  +  3a«« -I- 3a*« -I- «>(a -J- «,  the  root  required, 
a* 

3a«+3a«-j-*«)3a«*-j-3a*«-j-«» 
3a*df-i-3a«*+«* 


The  reason  of  the  preceding  role  is  evident  ttm  the 
composition  of  a  cube;  for  if  any  quantity,  as  a +6+ <^ be 
raised  to  the  third  power,  we  have(a-f-6  +  c)>-a^+(Sa* 
-l-3a6-|.6»)6+{3(a+6)«+3(a+6)s+<J«}<^andbyc 
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in^  in  what  manner  the  tenna  o,  6,  and  e  are  deduced 
from  tliia  expression  for  the  cabe  of  their  sum,  we  also  see 
the  reason  for  the  common  mle  for  extracting  the  cube 
root  in  nnmbeta.    Let  it  be  required  to  find  the  cube  root 


of  13312U5  J,  where  the  root  will  evidently  consist  of  three 
figures ;  let  us  suppose  it  to  be  represented  by  a  +  6  +  e, 
and  the  operation  fur  finding  the  numerical  values  of  these 
quantities  may  stand  as  follows  : — 


13312053(200 -a 
a^-  8000000    30    " 


3a* -120000  5312053 
3aft-  18000 
2>>-       900 


8a*+3a5  +  ^-1389O041670OO-(3a^+3a&+&>)ft 


3(a+6)«- 158700 

3(a  +  ()c-     4830 

c>-         49 


lO-a) 
7-c  I 


237  is  the  root  required. 


1145053 


3(a+5)S  +  S(a  +  5)e+e'-1635791145O53-[3(a+()>+3(a  +  ()0+cS]<7 


in.  To  extras  any  other  root 
Range  the  quantity  of  which  the  root  la  to  be  found, 
according  to  the  powers  of  one  of  ita  letteta,  and  extract 
the  root  of  the  &«t  term;  that  will  be  the  first  member 
of  the  root  required. 
Involve  the  first  member  of  the  root  to  a  power  less  by 
*xnity  than  the  number  that  denominates  the  root  re- 
quired, and  multiply  the  power  that  arises  by  the  ntmi- 
ber  itself ;  divide  the  second  term  of  the  given  quantity 
by  the  product,  and  the  quotient 'shall  give  tiie  second 
member  of  the  root  required. 
Find  the  remaining  members  of  the  root  in  the  same 
manner  by  considering  those  already  found  as  making 
one  term. 

24.  In  the  preceding  examples,  the  quantities  whoso 
roots  were  to  be  found  have  been  all  such  as  could  have 
their  roots  expressed  by  a  finite  number  of  terms;  but  it 
will  frequently  happen  that  the  root  cannot  be  otherwise 
Assigned  than  by  a  series  consisting  of  an  infinite  number 
of  terms.  The  preceding  rules,  however,  will  serve  to  do* 
termine  any  number  of  terms  of  the  series.     Thus,  the 

square  root  of  a'  +  **  will  be  found  to  be  <'+£*"53+ 


16a^" 


h^ 


,-+  Ac.,  and  the  cube  root  ci  tfi  +  sfi  will  stand 
thus,   a+^--.+5j;^ 


io«» 


+  &&     But  as  the  ex- 


243aW 

traction  of  roots  in  the  form  of  series  can  be  more  easily 
performed  by  the  aid  of  the  binomial  theorem,  we  shall 
refer  the  reader  to  the  section  where  this  subject  ia  resumed. 

Mditional  Exampla. 

o 

Ex,  1.  Write  down  the  square  root  of  «*-2«•  +  -«'- 
-  «  +  ~,  which  is  given  as  a  perfect  square. 
2         16 

Since  the  square  contains  5  terms,  the  root  must  con- 
tain 3.   Of  these  the  first  is  «*  on  account  of  ***,  the  second 

-  «  on  account  of  2x',  and  the  third  ^  -  on  account  of  ^. 

But  as  the  last  term  but  one  of  the  square  is  - ,  and  the 
last  term  but  one  of  the  root  also  - ,  the  last  term  of  the 
root  must  be  + . 

.'.«*- »+T  is  the  root  required. 

Ex.  2.  Extract  the  square  root  of  25«*  +  16y*  -  Gary  (Sx* 
^.4yS}  +  49«*y'.  We  must  first  arrange  the  square  in  terms 
of  some  one  quantity  (say  «). 

The  first  term  of  the  square  is  25«*,  which  gives  Sx*  as 
the  fint  term  of  the  root     The  second  term  of  the  square, 


-  30^;*^  gives  -  3^;^  as  the  second  term  of  the  root     The 
last  term  16y*  gives  ^  iy^ ;  which,  since  the  kst  tcmi  but 
one  is  - ,  leads  to  the  root  5j^  -  3«y  +  4^ . 
Ex,  3.  Extract  the  eube  root  of 

8a«  -  36x»  +  66«*  -  63x»  +  33«>  -  0«  + 1 . 

Since  there  are  seven  terms  in  the  cube,  there  must  be 
three  terms  in  the  root  The  first  is  2s^,  the  second  -  3jr, 
the  third  1,  as  will  be  seen  at  once  by  examining  the 
cube  of  p  -  y  + 1,  vit,  p*  -  Zp^q  +  . . .  -  3^  + 1 . 

These  examples  have  been  solved  by  the  assumption 
that  the  root  is  capable  of  extraction' without  leaving  a 
remainder.  When  this  is  not  the  case,  or  when  there  is  no 
certainty  that  it  is  so,  the  only  resource  is  to  work  the 
example  through,  abbreviating  the  process  by  the  aid  of 
detached  coefficients. 

Ex,  4.  Extract  the  square  root  of  4jfi+l  2a^y  +  5^y-  - 
2^1^  +  7«*y*  -  2«y*  +  y«.     The  work  is  written  thus  : 

4  +  12  +  5-2  +  7-2  +  l(2«»  +  ar'«-ay«  +  y» 

4 


4  +  3) 

12  +  5 
12  +  9 

4  +  6- 

•^>:1: 

■2+? 
-6  +  1 

4  +  6- 

■2  +  1) 

4+6-2+1 

Ex,  5.  Extract  the  cube  root  of 
27a«-27«V-45«*y"  +  35*«y»  +  30x«/  -12*/ -8/. 
We  have 

27-27-45  +  35  +  30'-12-8(3ar8-ry    2y» 

27 

27     )  -27-45  +  35 
-27+   9-    1 
27-18  +  3)-64  +  3G  +  30-12-8 
54  +  30-    C 
+  30- 


p.  54  +  30-    C  "1 


Sect.  III. — FKAcnoNa. 

25.  In  the  operation  of  division,  the  divisor  may  bo  some 
times  greater  than  the  dividend,  or  may  not  be  contained 
in  it  an  exact  number  of  times  :  in  either  case  the  quotient 
is  expressed  by  means  of  a  fraction.  There  can  bo  no 
difficulty,  however,  in  estimating  tlie  magnitude  of  such  a 
quotient ;  if,  for  example,  it  were  the  fraction  f ,  we  may 
consider  it  as  denoting  either  that  some  unit  is  divided 
into  7  equal  parts,  and  that  5  of  tLcae  are  taken,  or  that 

I.  -    67 
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6  times  the  same  unit  is  dividefc  into  7  equal  parts,  and 
one  of  them  taken. 

In  any  fraction  the  upper  number,  or  the  diyidend,  is 
called  the  nunurtOar,  and  the  lower  number  or  divisor  is 

called  the  denomtnaior.     Thus,  in  the  fraction  ^,  a  is  the 

numerator,  and  b  the  denominator. 

If  the  numerator  be  less  than  the  denominator,  such  a 
fraction  is  called  a  proper  fraction ;  but  if  the  numerator 
be  either  equal  to  or  greater  than  the  denominator,  it  is 
called  an  improper  fraction ;  and  if  a  quantity  be  made  up 
of  an  integer  and  a  fraction,  it  is  called  a  mixed  quantity. 

Thus,    ** 


is  a  proper  fraction  :  -  and are  both  im- 


proper  fractions ;  and  (  +  -  is  a  mixed  quantity. 

The  reciprocal  of  a  fraction  is  another  fraction,  having 
its  numerator  and  denominator  respectively  equal  to  the 
denominator  and  numerator  of  the  former. 

Thus,  -is  the  reciprocal  of  the  fraction  r  • 

0  0 

26.  The  following  proposition  is  the  foundation  of  the 
operations  relating  to  fractions. 

If  the  numerator  and  denominator  of  a  fraction  be 
either  both  multiplied  or  both  divided  by  the  same  quan- 
tity, the  value  of  the  resulting  fraction  is  the  same  as  before. 

To  demonstrate  this  proposition  we  shall  throw  the 
definition  of  a  fraction  into  a  categorical  form.     We  shall 

accordingly  define  the  fraction  r  as  such  a  magnitude,  that 

when  it  is  multiplied  by  6,  the  product  is  a. 


Then  since 

U  (Alt  9. 

Law 

S). 

rxni-fia 

But 

fUl 

5" 

»6-«a(Def.) 
a     na 

From  this  proposition,  it  is  obvious  that  a  fraction  may 
be  very  differently  expressed  without  changing  its  value, 
and  that  auy  integer  may  be  reduced  to  the  form  of  a 
fraction,  by  placing  the  product  arising  from  its  multipli- 
cation by  any  assumed  quantity  as  the  numerator,  and  the 
assumed  quantity  as  the  denominator  of  the  fraction.  It 
also  appears  that  a  fraction  very  complex  in  its  form  may 
often  be  reduced  to  another  of  the  same  value,  but  more 
simple,  by  finding  a  quantity  which  will  divide  both  the 
numerator  and  denominator,  without  leaving  a  remainder. 
Such  a  common  divisor,  or  common  measure,  may  be 
either  simple  or  compound ;  if  it  be  simple,  it  is  readily 
found  by  inspection,  but  if  it  be  compound,  it  may  be 
found  as  in  the  following  problem. 

27.  Pbob.  L — To  find  the  greaUet  common  Jfeature  of  tipo 
Quantitiee, 

Rule  1.  Kange  the  quantities  according  to  the  power  of 
,     some  one  of  the  letters,  as  in  division,  leaving  out  the 

simple  divisors  of  each  quantity. 
2.  Divide  that  quantity  which  is  of  most  <^imensions  by 
the  other  one,  and  if  there  be  a  remainder,  divide  it  by 
its  greatest  simple  divisor;  and  then  divide  the  last 
compound  divisor  by  the  resulting  quantity,  and  if  any- 
thing yet  remain,  divide  it  also  by  its  greatest  simple 
divisor,  and  the  last  compound  divisor  l^  the  resulting 
quantity.     Proceed  in  this  way  till  nothing  remain, 


and  the  last  divisor  shall  be  the  common 
quired. 
Note, — It  will  sometimes  be  necessary  to  multiply  tlM 
dividends  by  simple  quantities  in  order  to  make  tha 
divisions  succeed. 

The  demonstration  of  this  proposition  depends  on  ths 
Axiox,  that  whatever  divides  a  number  divides  any  mul- 
tiple of  the  number ;  and  whatever  divides  two  nnuiLen 
divides  their  sum  or  difference.  It  was  given  by  Euclid 
in  Prop.  2,  Book  tH,  very  much  as  follows : — 
Let  a,  &  be  the  quantities,  the  smaller  of  which  ii  k 
Let  a  be  divided  by  i,  with  a  remainder  e^ 

h  by  c,  with  a  remainder  d, 
e  by  d,  with  no  remainder, 

J 18  the  greatest  common  measure  of  a  and  h. 

We  have  «  -  ;.ft  —  c^  6  -  gc  —  rf,  « ■»  rrf. 

Kow,  (1.)  c?  is  a  common  mcasute  of  a  and  h;{ot  a 
divides  e  .'.  ge  ,\  qe-{-d  .'.  b  ,\  ph  .*.  pb-^-e  .*.  o;  ie.,  i 
divides  a  and  b. 

(2.)  JX\Bthe  greaUal  common  divisor.  For  if  not,  let  < 
be  the  greatest;  then,  since  e  divides  a  and  6,  it  divides  u 
and  pib,  .*.  a^pb  .*.  e  .*.  qe  .*.  b-qc .'.  d\  t.«.,  «  ii  less 
than  dt  and  not  greater. 

Cor.  Every  other  divisor  of  a  and  b  divides  their  greatest 
common  measure. 

Observe  that  no  fraction  is  in  a  form  to  be  interpreted 
until  it  is  reduced  to  its  lowest  terms. 

£x,  1.  Kequired  the  greatest  common  measure  of  tba 
quantities  a*»-«*  and  a*  -  2a*x  +  or*.  The  simple  di- 
visor «  being  taken  out  of  the  former  of  these  quantitiee, 
and  a  out  of  the  latter,  they  are  reduced  to  a'  -  2*  and 
o-'-2a4r  +  «';  and  as  the  quantity  a  rises  to  the  asms 
dimensions  in  both,  we  may  take  either  of  them  ss  ths 
first  divisor :  let  us  take  that  which  consists  of  fewest 
terms,  and  the  operation  will  stand  thus : 

a«-*«)a«-2rt«-H*»(l 

-  2ax  +  2s^  remainder, 
which,  divided  by  -  2x,  is  a  -  s)a*  -  ar*(a + g 

a* -as 

■f-or-*" 


Hence  it  appears  that  q-m   is  the   greatest 
measure  required. 

Ex,  2.  Required  the  greatest  common  measan  d 
8a»6«  -  lOaJ*  +  26*,  and  9.i*6  -  9  W  +  3a^b*  -  3a6*. 

It  U  evident,,  from  inspection,  that  6  is  a  simple  diiisor 
of  both  quantities ;  it  will  therefore  be  a  factor  of  the 
conunon  measure  required.  Let  the  simple  divisors  be  nov 
left  out  of  both  quantities,  and  they  are  reduced  to  4a*- 
5ab  +  b\  and  3a*  -  3n'6  +  a6*  -  6' ;  but  as  tha  second  d 
these  is  to  be  divided  by  the  first,  it  must  be  multipfa'ed 
by  4  to  make  the  division  succeed,  and  the  operation  will 
stand  thus : 

4a«  -6ab  +  6«)1 2«»  -  1 2a»6  +  4«6»  -  ibHZa 
12a»-15a»6+3a6« 


+   3a^b  +  al^-W 


This  remainder  is  to  be  divided  by  h,  and  the  new  diri- 
dend  multiplied  by  3,  to  make  the  division  again  sncoew^ 
and  the  work  will  stand  thus : 

8fl«  +  e5-4M)12a«-15aft+   S6«(4 
12a«+   4fl^-I66« 

-19ad  +  194» 
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This  remainder  is  to  be  divided  Ij  -196,  wliioli  being 
done,  and  the  last  diTuor  taken  as  a  diyideud  as  be|pn\ 
Um  ns%  of  ihe  operation  will  be  as  follows : — 

8a«-3>ift 


from  wbich  it  appears  that  the  common  dlTisor  eooght  is 
a -6,  and  remarking  that  the  qoaatitiee  proposed  haTe 
also  a  simple  dirisor  b,  the  greatest  oommon  measure 
which  is  required  will  be  2<(a  -  6). 

It  will  be  seen  that  the  examples  we  hare  giTen  are  not 
on  nnmbers,  bnt  on  algebraic  quantities.  In  fact,  the 
axiom  and  the  demonstration  founded  on  it  apply,  with 
some  restrictions  and  modifications,  to  such  quantities. 
The  most  important  of  the  modifications  is  this :  that  the 
dinaor,  instead  of  being  a  whole  number,  is  an  expression 
of  the  fonn  «+ m,  where  m  is  of  the  nature  of  a  numerical 
quantity,  and  does  not  depend  on  x. 

The  application  of  this  modified  form  of  the  axiom  has 
a  wide  range  in  the  higher  analysis.  We  offer  two  addi- 
tional examples  for  advanced  students. 

£at,  1.  If  tu^  +  hs  +  e,  a't^  +  b's-^^  haTo  a  common 
divisor  of  the  fonn  «+flM,  prove  that 

(a'6  -  ab')  (b'e  -  6c')  -  {a'e  -  aey . 

Multiply  the  first  expression  by  a,  and  the  second  by  a, 
end  subtract  the  products,  the  difference  (a' b -0^)9  + a'e 
-  o^,  is  by  the  axiom  divisible  by  «  +  m, 

.  a'9-ati' 

Again,  multiply  the  first  expression  by  c',  and  the 
ssoond  by  ^  and  subtract  them;  the  diffeieuce  (a'c-  o^Vc* 

+  {b'e^be)g  is  divisible  by*  +  m,  .•.  *+ ^"-"Tv ••*  +  ** • 


In  like  manner  we  find 

9a«fr-9a<ft>+8a*C-8a&« 


Oo^+SoB* 


the  oommon  measure  being  l^a  -  6^  as  was  shown  in  Ex- 
ample 2,  Problem  L 

Ex.  2.  Reduce  ^i^^jjj^^^f^j:^  to  Its  lowest  teims. 

a^+M-«P+2fl6"(o+6)«-c«"(a+6+c)(a  +  6-c)     a+6+e' 
Ex,  3.  To  find  the  value  of  ^2__J^r^j:_   ^jj^^  ^^2. 

Here  the  substitution  of  9  in  place  of  x  renders  the 
numerator  and  deuominatur  separately  equal  to  0.  This 
shows  (Art  20)  that  « -  2  is  a  divisor  of  each  of  them. 
We  get,  therefore, 

\ {^ — ^  «■ f  which  when  *  —  2  becomes  -• 

«^-2»  «  2 


Consequently, 


Vc-hf      a'c^a^ 


t^^-ac      a'b-ab 
the  cunditiun  required. 

Ex,  2.  If  oj^-^Zbx^  +  d,  b3^  +  3<ix  +  €,  have  a  common 
divisor;  then 

{ibd  -  a«)»  +  27(ff<f*  +  6*tf)»  -  0. 

Toting  this  question  exactly  as  the  last,  via.,  multiplying 
firit  by  b  and  a,  and  then  by  e  and  <f,  and  subtracting, 
it  appears  (if  «  be  written  instead  of  bd-iutor  brevity) 
that  the  two  following  expressions  have  a  oommon 
divisor, 

Slf^jB*  -  3<ufc + «  and  i»*  -  dfrear  +  3<f* , 

whence,  by  the  last  example,  the  condition  is 

{^beu  -  9ad*)  (Zoilu  -  9&V)  -  (y»  -  dV^tfl)* , 

from  which  u  divides  out  as  a  common  factor,  and  the 
result  reduces  to  that  enunciated. 

28.  Paob.  IL — To  Reduce  a  Fraction  to  it$  Lowest  Terms. 

Bvit,  Divide  buth  numerator  and  denoniiuator  by  their 
grffitekt*  ounmion  measure,  which  may  be  found  by 
Prub.  L 

Ex.  1.  Beduce  -s— -  :   .    -  to  its  lowest  terms. 

We  have  already  found  in  the  first  example  of  Probi  L 
that  the  greatest  common  measure  of  the  numerator  and 
denominator  is  a  -  » ;  and  dividing  both  by  this  quantity, 

we  have  .    ^  .       ^  -  "i-    -  • 


-4««+2x+l         ,  - 

, —  ■  -  -T  when  J? « 1. 


Es.  4.  Find  the  falue  of  ,^fr^^«x'^4x+X 
Dividing   nimierator  and  denominator  by  «-l,  the 
«*—3x  —  1 
result  is  JT'^ro;:"  1 » ^bich,  when  1  is  written  in  phice 

of  X,  becomes    -  9  or  infinity. 

29.  Fkob.  UL—To  Redttce  a  Mixed  Qvantiiy  to  am 
Improper  Fraction, 

Rule,  Multiply  the  integer  by  the  denominator  of  the 
fraction,  and  to  the  product  add  the  numerator;  and 
the  denominator  being  placed  under  this  sum,  the  result 
will  be  the  improper  fraction  required. 

Ex.  1.  Reduce  a -«+—--  to  an  improper  fraction. 

*•       (o+x)  (a-«)+««       o"        , 
a+s  a-fs  a+s 

30.  Pbob.  IV. — To  Reduce  an  Improper  Fraction  to  a  WhoU 

or  Mixed  Number. 

Rule,  Divide  the  numerator  by  the  denominator  for  the 
integral  par^  and  place  the  remainder,  if  any,  over 
the  denominator;  it  will  be  the  mixed  quantity  re- 
quired. 

Ex.  1.  Beduce  — ; —   and  — ^^-  to  whole  or  mixed 
a+9  s-y 

quantities. 

ax+2x^  tfl 

First  — : —  - »+  —7- »  the  answer. 

And  — ^^  «  « -f  y  a  whole   quantity,  which   is  tha 
answer. 

31.  Pbob.  Y. — To  Reduce  Fractions  /taping  difereni  De- 
nominators to  others  of  the  sums  value  which  sitaU  have  a 
eomman  Denominator. 

Rule.  Multiply  each  numerator  separately  into  all  the 
denominators  except  its  own  for  the  new  uuijierators, 
and  all  the  denominators  together  for  the  common  de> 
nominator. 

Ex,  1.  Beduce  — -  and  — —  to  tractions  of  equal  value, 

having  a  common  denominator. 

cu:{a  +  x)»a*x  +  cu^ 
(a«-4f«)(a-«)-a»-a*«-a«"+«« 

(a  -  x){a + «)  -"  a'  -  «*,  the  common  denominator. 

Ileuce  -— r— r-and — ; — ,     . 


>  the  new  uumeiatom 
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33.  Fbo&  Yt— To  Add  or  Subtract  Fraetians, 

liule.  Bediioe  the  fractions  to  a  common  denominator,  and 
add  or  sabtiact  their  numerators;  and  the  snm  or 
difference  placed  over  the  common  denominator  is  the 
■mn  or  remainder  required. 

In  practice,  however,  it  is  generally  better  tb  separate 
the  process  into  two  or  more  parts  analogous  to  the  addi- 
tion or  subtraction  of  sums  of  money,  where  the  pounds 
are  added  to  the  pounds,  the  shillings  to  the  shillings,  itc, 
and  the  result  afterwards  combined. 

a  h 

Ex,  1.  Add  together  — r  and  r —  • 
a— 0         0— a 


The  latter  fraction  is  - 


6_ 
a-6' 
a  h 


,\  the  sum  required  is  — . :  ■■  — r 

a— 0     a—o    a— 0 


«-Ni, 


Similarly,  j;3-j+^ 


l-g* 
'a— 1 


--1, 


Ex.  2.  Collect  into  a  single  fraction 

J, I         2a 

a-6    a+6     a'-6' 


Since         — r -r- 


26 


«-6    a+6     a«-t" 


Ex.  8.  Collect 


a-6    a+fr 

1 


1  2a       22+tt)     _2_ 

+6  +  a«-6»"a«-6»  "a-k' 


;-0. 


4»-8^3»-6     24-12B 
We  observe  that »  -  3  is  common  to  all  the  denominators ; 
the  question  may  therefore  be  written, 

12 
'x-% 

£,.4.  Conect^  +  -V  +  ^-^^. 
3«+2y     «-4y     ax-2y     a5«-16y* 

llere  we  commence  by  adding  the  1st  and  3d  together, 

and  the  2d  and  4th  together ;  which  results  in 

ex  24b 


B-2^«-2 


0x«-4y«     ««-16y« 


-35»« 


210x» 


4y»)(««-16y«) 


(9a;^-4y«)(a!^~16y«) 


Ex.  5.  Find  the  «im  of  l±i±^^  +  J-liLt^ . 

The  numerator  will  consist  of  the  sum  of  two  products, 
tlie  one  containing  +«,  exactly  in  the  same  way  that  the 
other  contains  -  x.  H,  then,  we  write  down  one  of  these 
products,  and  double  the  even  powers  of  «  in  it,  omitting 
the  odd  powers,  we  shall  obtain  the  required  result  The 
product  of  the  denominators  again  may  be  readily  obtained 
by  regarding  it  as  that  of  the  difference  and  sum  of  1  +  d;* 
and  X  +  dr".  As  such  processes  are  of  constant  occaireuoe, 
we  will  indicate  the  work  in  fulL 


Numerator, 


Double  of 


1+1+1+1 
1+1+1+1 

1+1+1+1 
+1+1+1+1 
+1+1+1+1 
+1+1+1+1 
1   +3jr«  +3«*  +1 


Denominator,   (l+af*-(x  +  «»)}    {1  +  j:« +  (*  +  «•)} - 
<1  ■»*«)«-(«  +  «»)«- 1  +  2A»  +  «*- ««-2«*-*«- 1 +*• 


And  the  result  is 


2+6s*+ftK«+2x* 


l+«^-a — fl^ 
Ex,  6.  Collect  into  one  fraction  : 

1  1^ 

1  +  x— ■+«'^'^1H 

Multiply  numerator  and  denominator  of  the  fint  fic- 
tion by  dT*,  &c,  and  the  given  quantity  becomes 

"^  "^  "^  .1 


Ex.7.  If 


l+2+i»     l  +  m+mi     l  +  »+nfii 

_L_+_!!!L.+_JL 
l+{+M     l+m+mi     1+n+nm 


-1,  end 

-1, 


none  of  the  denominators  being  zero,  then  l^m^n. 

Multiply  the  first  quantity  by  /,  and  subtract,  thoe 

1+m 
results  /-r-: —  »,  which,  when  substituted  in  the  fizrt 
l+ii    '         ^ 

quantity,  gives  m  -  a,  whence  the  proposition. 

33.  The  converse  problem  to  collecting  many  fractiooi 
into  one  is  frequently  as  important  as  the  direct— the  pro- 
blem, namely,  of  resolving  a  compound  fraction  into  its 
components  or  partial  fraetioju.  For  a  first  example,  if  it 
be  required  to  find  what  sim^e  fractions  make  up  the 

fix 
compound  frsction  -= — i,  we  commence  by  observing  tkt 
gr  —  ar 

the  denominator  d;*  -  a*  is  the  product  of  «  +  a  and  j;  -  & 

^^^^t  ^ — i  is  the  sum  of  the  fractions  whose  denomuia' 

tors  are  «+ a  and  x-a. 

Let  -z — ;  — + ,  where  A  and  B  are  quantities 

oj"-a*    »+a    »-a'  ^ 

which  involve  a  only,  not  x,  since  x^  does  not  appear  in  the 

numerator  of  the  sum.  ' 

Tl»a^^l*,-nn      ^       A(a;-o)+B(x+a) , 
By  addiUon,  j^j-^-, ^^^^^5 

/.  2d:-A(*-a)  +  B(dP  +  a). 

To  obtain  A  and  B  from  this  equality,  we  remark  that  the 
equality  is  an  identity,  as  in  Art  20.  We  may,  therefore, 
deal  with  it  in  either  of  two  ways :  1.  Make  the  ^s  on  the 
left  hand  side  to  coincide  with  the  «'s  on  the  rights  and 
the  a's  in  like  manner.  2.  As  in  Art  20,  write  any- 
thing we  please  in  place  of  x  on  both  sides.  We  will  in 
this  example  take  the  first  method,  and  iUustrate  the 
second  method  by  the  subsequent  examples.  We  get 
2-A  +  B,  0-A-B;  .«.  A^B-1,  and  the  result  is 


2x 


»-a     «-fl 


Ex.% 


I  A         B 

(»-a)(»-6)     x-a     «-6 

.-.  l-A(«-6)  +  B(«-a). 


Write  a  for  x,  then  1  -  A(a  -  b)  .\  A  ■ 


a-6 


Write&for«,thonl-B(J-a)-  -(a-J).-.B- — 3^; 

^  (aB-a)(aB-6)""a-6  \x-a    x-bj* 

The  reader  will  observe  that  we  have  treated  — 7  as  if 

a—o 

it  were  not  itself  a  fraction.     In  fact,  in  the  applicataoB  ol 

the  subject  before  us,  the  letters  a  and  b  stand  for  srith' 

metical  quantities,  and  the  fraction  — r  is  simply  an  srith- 

metical  fraction,  as  contradistinguished  from  an  a]gebnial 

fraction  like  —  . 


FBAOnOHB.] 
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f+i 


B 


.i*Z 


(flf-a)(»-J)(as-c)    »-a    aj-6  '  «-o 
+  C(»-a)(«-J), 

and    — r£?^^ y'+y     .■!,. 

(»-a)(x-6)(»-c)     (a-6)(a-c)     aj-a^ 

(6-a)(6-c)     «-6^(fl-a)(<j-6)    »-« 

a+6  6+fl 


^.   4.  Find  the  smn 


of 


(6-c)(«-fl)^(o-a)(a-ft)^ 

(a-6)(6-c)* 

Let  a+b  +  c»s;  and  write  in  alphabetical  order;  it 
gives 

«-•        , tj« ^       c-i 

(a-6)(a-c)'*"(&-a)(6-c)"*'(c-o)(a-6)' 

i<L  ^Ez.  3),  the  A,  B,  C  of  the  resolved  fraodon. 


B 


(»-o)(»-6)(»-c)    »-a"^a!-6 

and  aince  «-»- A(a?- J)  (»- c)  +  B(a?-a)(a?- tf)  + 
C(»~a;(dr-5),  the  sum  required,  being  the  coefficient 
of  «*,  is  eqoal  to  0. 

The  reader  will  easily  extend  this  process   to  other 
cases,  as,  for  instance,  to  prove 

jHF    g     hcd cda 

•    •  (a-6)(a-c)(a-d)"*'(6-c)(6-(0(6-a)'*" 

da^ ofto 

(e-rf)(6-a)(c-6)'*"(d-a)(d-6)(i-c)"^' 

34.  Prob.  Vn.— To  MuUiply  FracHom. 

HmU  Multiply  the  nnmeratoia  of  the  fractions'  for  the 
numerator  ol  the  product,  and  the  denominators  for  the 
denominator  of  the  product 

The  demonstration  follows  at  once  from  the  definition 
of  afractiongiTenin  Art  26;  thusBince|x  5-a,%c;-c, 

we  hare  ^  x  6  x  ^  x  <^-  oc,  i.«.,  by  the  oommutatiTe  law 

jXjxW-cw. 

But 


hd 

-M 

h 

c 

r 

00 

35.  Prob.  YUL—To  Divide  FraOionM. 

BuU.  Multiply   the  dividend  by  the  reciprocal  of  the 
divisor,  the  product  will  be  the  quotient  required. 
This  rule  requires  no  demonstration. 

Exampla  tn  MuUiplieation  and  Dimsion  o/FtxuUoiu. 


JKr.l.  Multiply  ?- J  by  ^'^. 


.  the  product  is 


'ab' 


Since  r--— — r- 
0    a       ob 


Fx.  2.  Multiply  ^^-^^^  by  p?^. 
^^  «»+2»«+2x+l  "'  ••-&B+4 

Because  the  numerator  of  the  first  fraction,  and  the 

denominator  of  the  second  both  become  0,  when  1  is 

written  for  «,  each  is  divisible  by  a;  -  1  (Art  20).     In  the 

fame  way  the  denominator  of  Uie  first  fraction,  and  the 


numerator  of  the  second  are  both  divisible  by  v-^-L 
Hence, 

«»-3af+2         «^+2x+l     (b»-3js+2         «^+Sz+1 


c»+2«»+2a!+l 


2-4 


a^-6«+4 
2     js+l 


Ex.  3. 


Divide  t 


««~6jb+4    «»+2«»+2«+l 
ac'+2g^-a~2  , 

6  ^     a«     ft» 


The  quotient  ia"-^x^,_  J, 


£>.  4.  Heduce  1 


A      26e 


>-f=^*-(>- 


a5 
-  j  to  factorials. 


26o 
(5+c)*-a*    a«-(t~c)* 
"       26o       '^       2*6 
Qi-\.e^a)  (5+e-o)  (a+6-c)  (g-ft+o) 
"         •  46V 

Ex.  6.  Reduce  l-Z'^^i^iz^ 


') 


/o«+l»_«t. 


l-f' 

\    8(a6+«0 


V    2(a5+«0    )  **^ 


fiictoriala. 


-7-{ 


1  + 


> 


2(a5+«l) 


2(«6+««)      /  2(05+ oO      '^       2(a6+«0 

(a+5+o-<0  (a+6-o+(g)  (c+d+g-5)  (o+j-g+ft) 
4(a6+a0« 


when  «- 


JfiteeUaneom  Example  in  Fradiom, 
1  1 


iind  the  value  of 
2g50 


0^  +  00+^0 

firsts  there  results — 

1        _l 

"g(»-6)"' 


Writing  down  every  term  with  x 


M+r^ 


K»-a) 


-0. 

(.-aX»-») 


c(s-a)(s-i) 
f  «.  2.  Und  the  yalne  of     ^ 

J+J-iaiid«-2(a+J-«). 

Bestore  symmetry  by  writing  —  e  for  e ;  the  numerator 
of  the  sum  IS  («-d5}(«-30)  +  («-3a)(«-3c)  +  («-da) 
(*- 36) -3{«*-2(a  +  6  +  0>p  + 3(06  +  00  + 6c)}.  But 
«i- 2(0+6  +  0),  whence  the  first  and  second  terms  make 

upO;  and  j+j+j  - 0,  is  the  third  term  divided  by  060, 
.*.  the  sum  required  h  0. 

Ex.  3.  Given  that  (a«+60)(6«+o0)(0«+o6)  +  (o«-.60) 
(6«-a0)(0«-a6)-O,  when  multiplied  out  and  reduced, 
may  be  written  o*  +  6* +0*+ 060-0,  prove  that  (o«+60) 
(6»+O0)(0«  +  a6)-(o»-60)(6«-o0)(/-o6)-O,   may  bo 

reduoedto^+jj  +  -p+~-0.    The  latter  given  equaUty, 
by  dividing  it  1^  0*60  x  6*00  x  0*06,  becomes 

(6?"W(«"^)(S6"S)"^ 

whichjs  identical  with  the  first  given  equality,  but  with 
i'S'c*  ^^^^  ^  P^^^  of  o,  6,  0L    Ihe  result  therefoio  of 


*.€, 
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reducing  the  eeoond  equalitj  will  be  identical  with  that  of 
reducing  the  first,  when  -,-,  ,  are  written  in  place  of  a, 
b,  e.  Now  the  former  result  is  a'  +  6*  +  c^  +  «i6c  -  0,  .*.  the 
latterifl-r+y.+   .+   ,--0 


Ex.  4.  Prove  that 


+    &c.,  is  equal  to  0  if  m>n. 


•(<»i-«.) 


<fli-«iX«i-«3)  •         . 

and  equal  to  1  if  m'-ih     This  is  easily  proved  by  resolv< 

ing  , r-. ;; ; .  into  partial  fractions  (Art.  33). 

We  have 


|.   J-X.     ^       ^Q^ 

(«-ai)  ...  («-a.)     as-oj     a-o,  ' 


.(1), 

whence,  writing  o^  a^  Ac,  successiTely'for  «,  we  get  A^, 
Ay  &a 

The  given  quantity  is  Aj  +  A,  +  ...  +  A^  and  the 
equation  marked  (1),  gives,  by  equating  coefficients  of  like 
powers  of  x,  the  result  required. 

J^ar.5.  n^.^,then^-^-±i 


gives 


For«  +  l.?l+lgives^-'-±l 
p-qr-t 


and    '-l-*"-  -  1 
9  • 


jBx.6.  If-+U--   ^. 

^     0     c     a+6+c 

-      a+6     1     1  1 

For  -—--  +  --  --r--- 
a6       a     6     a  +  o+6     < 


Divide  the  former  by  the  latter. 
1 


,  then  a*  —  6*  -  c*» 
a+6 


c(a+6  +  c) 

.',  either  o  +  6-O,  or-r- --r-  t* 

'       00         ao      00     eP 

tn  the  latter  case,  -r  -  T  +  ~  +  r-  » 

C*.     OO       06       00 

which  is  not  changed  by  interchanging  e  and  6  or  «  and  a, 
111 


80  that  on  either  alternative  the  proposition  is  true. 
ad -be  ae-^bd 


Ex.  7.  Qiven  that 


and  a  not 


a-b-e-^d     o-6+e~i' 
equal  to  b,  nor  e  equal  to  <f ;  to  prove  that  a  +  b^e  +  d, 

and  that  either  of  the  fractions  equals r • 

Write  the  equality  thus, — 

flo-M     o-6+(fl~d) 
ad-bo     a-6-(e-<l)* 

Apply  Example  6,  and  there  results, 
flo-M+oi-^o  a-b 
ac-bd-ad+bo"  c-d* 


U 


(o-6)(c+<0     a-b      , 


If  now  a-0or<f-&  be  written  by  a  single  symbol  x, 
the  first  fraction  becomes 

{e+x)  (b+x)~tb ^b-hc+m     o+ft    o+fr+c+d 

1  1 


jr«.  8.  If  « 


V6+V<»-Va'^"Vo+Va-V6' 

,.  ^.         J 

V«+V6-Ve'        Va+VAi-Vo' 


prove  that 


(y+g"g+t<)  (t+g-y+n)  (g+y-i+ii)^ 
(«+y+s-«»)»  " 

(6+0"o)(o+o-6)(»-fft~c) 
6a5« 

Deal  with'^e  reciprocals  ci  x,y,§,u;  thus, 
y  +  s-c  +  «i-y  +  «~(j;-tf; 

—  4  tjayzxu(e  +  6  -  a). 

Hence,  by  symmetry,  the  numerator  of  the  lett  nand  izs» 
tion  becomes 

64  ^/a6tf  y»f«**ii*(6  +  c  -  (I)  (c  +  a  -  6)  (ti  +  6  -  cj. 

Ah»,*  +  y  +  ,-f*-xyg  +  i)+«g-i) 

*  8  Va6c  gym, 
Hence  the  result 

Sect.  IY.— Subds. 

36.  It  has  been  ahready  observed  (Art.  23;,  that  tba  root 
of  any  proposed  quantity  is  found  by  dividing  the  ezponent 
of  the  quantity  by  the  index  of  the  root ;  and  the  role  h^ 
been  illustrated  by  examples,  in  all  of  which,  however,  th« 
quotient  expressing  the  exponent  of  the  result  is  a  wholt 
number;  but  there  may  be  cases  in  which  the  quotient  ibs 
fraction.  Thus,  if  the  cube  root  of  a*  wens  required,  it 
might  be  expressed,  agreeably  to  t&e  method  of  notsUoa 

already  explained,  either  thus,  j/o^  or  thus,  a^. 

Quantities  which  have  fractional  exponents  are  called 
turda,  or  imperfect  powers,  and  are  said  to  be  irraiiaalf 
ill  opposition  to  others  with  integral  exponents,  which  are 
calleid  ratiofuU. 

Surds  may  be  denoted  by  means  of  the  radical  ngn,  hat 
it  will  be  often  more  convenient  to  use  the  nutatiiit  d 
fractional  exponents.  The  following  examples  will  ehuv 
how  they  may  be  expressed  either  way. 

i/H  -  a*,         VCP*-  26a*,         i/^^Jo^, 
^irjT«  -  (a«  +  6«)*,  J^(J^6)«  -  (a  -  b,\ 

The  operations  concerning  surds  depend  on  the  foQoTiiig 
principles : — 

1.  If  the  numerator  and  denominator  of  a  frscbooil 
exponent  be  either  both  multiplied  or  both  divided  bj  the 
same  quantity,  the  value  of  the  power  is  the  sama    Thii% 


2.  The  product  of  like  powers  (integral  or  fractional)  is 
the  same  power  of  the  product     Thus,  a^6'  "(oi)'. 

37.  Z—EedueUon  of  a  Rational  QwtntUy  to  ikifim^^ 
Surd  of  any  given  denomimUion. 

Rule.  Beduoe  the  exponent  of  the  quantity  to  the  fonn  d 
a  fraction  of  the  same  denomination  as  tiie  giveD  mi 

Ex.  Reduce  a*  to  the  form  of  the  cube  root 

Um  the  exponent  3  must  be  reduced  to  the  iom  d  t 


smtsB.] 


fraction  having  3  for  a  denominator,  which  will  be  the 
fraction  |;  therefore  a*^a^^  l/c?". 

M.  n. — deduction  of  Surds  of  difereni  denonUntOiont  to 

^fhen  of  the  mme  value  and  of  the  eame  detuminatitm. 
Bute,  Bednoe  the  fractional  exponents  to  oUien  of  the 
■ame  Talne,  and  having  the  same  common  denominator. 

Bx,  Bednce  tja  and  JP,  or  a^  and  Ir  to  other  equi- 
valent sards  of  the  same  denomination. 

The  exponents  },  },  when  reduced  to  a  common  deno- 
minator, are  f  and  f ;  therefore  the  surds  required  are 

a*  and  h*,  or  Ja*  and   Jb^, 

^^.  HL — Rediietion  of  Snrdi  to  their. meet  eimple  tervu, 

Rftle.  Reduce  the  surd  into  two  factors,  so  that  one  of 
them  may  be  a  complete  power,  having  its  exponent  divi- 
sible by  the  index  of  the  surd.  Extract  the  root  of  that 
power,  and  place  it  before  the  remaining  quantities,  with 
the  proper  radical  sign  between  them. 

Sx,  1.  Reduce  ^48  to  its  most  simple  tenns. 
The  number  48  may  be  resolved  into  the  two  factors  16 
and  3,  of  which  the  first  is  a  complete  square ;  therefore 

V48-(4«x3)*-4x  3^-4^3: 

Bx.  2.  Reduce  J^Mx,  and  ^24a»*+40a»«',  each  to 
its  most  simple  terms. 

Krst,  J^S^x  -  (7«a*  x  2*)*^  -  7a«  x  (2x)^  ^WjTx. 

Also  y24a»a?  +  40aV - (2»a«(3*  +  6a«))*  -  2a  ^STfE? . 

40.  TV.-^Additum  and  Subtradiaii  of  Sttrde, 

ebUe.  If  the  surds  are  of  different  denominations,  reduce 
them  to  others  cf  the  same  denomination,  by  prob.  2, 
and  then  reduce  them  to  their  simplest  terms  by  last  pro- 
blem. Then,  if  the  surd  part  be  the  same  in  them  all, 
annex  it  to  the  sum  or  difference  of  the  rational  parts, 
with  the  sign  of  multiplication,  and  it  will  give  the  sum 
or  difference  required.  But  if  the  surd  part  be  not  the 
same  in  all  the  quantities,  they  can  only  be  added  or 
subtracted  by  placing  the  signs  +  or  -  between  them. 

E^,  1.  Required  the  sum  of  ^27  and  JSS, 
By  prob.  3  we  find  JTl'^S  «y3and^4^«4  4^/3,  there- 
fore ^7 -H  ^^-3^5  +  473-7^. 

•   _  • 

Jfx,  2.  Required  the  sum  of  3  ^ J  and  5  JJ^ . 

3^J-3l/|-f!;^and5!^-5;yA-l^5: 

therefore  ?  U/f-H  5  !J/3i  -  J  t^  + 1 11/2  -  Y^. 
Ex.  3.  Required  the  difference  between  JSMx  and 

,,/g0a«7-(4»a*  X  5*)*-4a«  JEx,  and  V20a53- 
(2*a V X  5*)* - 2ax  JSx;  therefore  JSOaTx - 
,y20S?-  (4a«  -  2a*)  JSi. 

41.  Y.-^JfuUiptieoHoii  and  DimeUm  of  Surde. 
Rule,  If  they  are  surds  of  the  same  rational  quantity,  add 

or  subtract  their  exponents. 
But  if  they  are  surds  of  different  rational  quantities,  let 
them  be  brought  to  othen  of  the  same  denomination,  by 
prob.  2.  Then,  by  multiplying  or  dividing  these  rational 
quantities,  their  product  or  quotient  may  be  set  under 
tiie  common  radiod  sign. 

NUe,  li  the  surds  have  any  rational  ooefficienta,  their  pro- 
dnct  or  quotient  must  be  prefixed. 
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Ex,  1.  Required  the  product  of  !j€?  and  «y7. 

t^?  X  ^^-a»xa*-a*^»-a«-'j5^,  Ann 
Ex.  2.  Divide  Ja^-l^  hjJoTb. 
These  surds,  when  reduced  to  the  same  denomination^ 
are(a«-6«)*and(a  +  6)*      Hence --^/^-/'^^Z^* 


42.  YL — Ineolvtum  aeid  Evolviion  of  Surde. 

The  powen  and  roots  of  surds  are  found  in  the  same 
manner  as  any  other  quantities,  namely,  by  multiplying  or 
dividing  their  exponents  by  the  index  of  the  power  or  root 

required.      Thus,  the  square  of  3  ^^3  is  3  x  3  x  (3}'« 

s—  I       i 

9  <y9.     The  nth  power  of  « *  is  «*.     The  cube  root  of 

g^JiB  i(2)*-gV2,  andthenthrootof  «=  isa?=. 

43.  The  reduction  of  quadratic  surds  is  facilitated  by 
the  following  considerations,  which  appear  hardly  to  require 
demonstration : 

1.  Ja  cannot«6  -t-  Je^  when  Jeia^  surd. 

2.  a+  ijb  cannot-0+  Jd  when  tjb,  Jd  are  unequal 

surds. 

3.  a  cannot «  Jh  Je  when  tjb,  Je  are  surds  not  involv- 

ing the  same  irrational  part,  ^2  and  ^3  for  example. 

4.  Ja  cannot  equal  1^6  +  Je  when  all  are  surds  not  in- 

volving the  same  irrational  part. 
Note.  The  irrational  part  of  JS,  for  instance,  is  J2,  for  «y8 
-2^2. 

44.  For  example,  we  extract  the  square  root  of  abinomial 
surd  such  as  28-HlO  ^3  in  the  following  way : 

Let  ^8  +  10<y3-«-Hy,  when  one  or  both  of  x  and  $ 
must  be  a  surd. 

Then  28  +  10  ^3-«»  +  y«-H2«y, 

28-««  +  y«, 
10V3-2«y, 
or  No.  2  above  would  be  violated. 

Hence   ^28-10V3»  ^+y»-2xyg«f . 
And  V7W-300-«*-y«, 

or  «*+y«-28 

and  5  +  4^/3  is  the  root  required. 

Addttumat  Examplee  in  Surde, 
-fel.Addtogetiierl^,j-i^,;^ 
1.1  2 


-2 


i+va^i-V2 

V3+1  +  V3-1     3-1      ^^* 
4^3  -  2  is  the  sum  required. 
Ex,  2.  Find  the  difference  between 

a+g+V(o+g)        ,     //(g+g)-V(tt-fa;)\ 

The  fonner  is -;J^  .  J^^^.-i- . 
l+V(a+«)    V(a+flf)' 


V(a+«) 
The  latter  is  the  square  root  of 
1       V(a+g)-l 
«+•'  V(a+»)-l' 
•'•    the  difference  reouJTed  ia  0. 


i.e..  of 


a+«» 
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£x,  3.  Find  the  value  of'^^'lt^-** , 


when 


V(a«+«*)- 


At  the  first  ledaction  a  divides  out,  aiid  tho  fnetioL  i^ 
reduced  to 


V(: 


1   + 


(-0 

■2V5o 


A^    46c    '     2VS5 


6+c-(6-«)' 


£x,  L  Find  the  value  of  -■*"^^^'- ^^ , 

when  «-  V(ft»  +  4ci)-6. 

By  the  process  explained  in  this  article 

whence  the  fraction  reduces  to  •— =? — -  . 
V26-1 

45.  In  arithmetic  the  pquare  root  of  a  Lniuber  is  another 
number,  which,  when  multiplied  by  itself,  shall  produce 
the  first  niunber.  In  algebra,  wheie  quantity  takes  the 
place  of  njunber,  the  definition  leads  to  a  less  limited 
result  than  in  arithmetic.  In  the  latter  ndence  there  can- 
not be  two  square  roots  of  the  came  thing ;  in  the  former, 
there  will  necessarily  be  twa  For  both  +  2  x  +  2  gives 
4,  and  ~  2  x  -  2  gives  4 ;  hence  the  sqnare  root  of  4  is  -  2 
as  well  as  +  2. 

And,  further,  as  in  al^^ebra,  -  2  is  a  quantity  subject  to 
all  the  operations  and  definitions  of  the  science,  it  is  clearly 
competent  to  express,  in  some  form  or  other,  the  result  ot 
extracting  its  square  root  That  form  must  of  necessity 
be  something  very  different  ii.  character  from  «^'2,  whether 
^2  be  +  or  - .  For  the  definition  requires  that  the  square 
root  of  -  2  shall  be  such  a  quantity  as  when  multiplied  by 
itself  shall  produce  -  2.  It  is  then  clearly  no  arith- 
metical quantity  either  +  or  - ,  but  some  quantity  oon- 
nected  with  numerical  quantities  by  its  properties,  but  not 
ty  it3  nature.  It  is  termed  an  impossible  or  imaginary 
q  jontity,  and  may  be  written  ,^/  -  2  or  ^^'2  ^/  - 1,  and  the 
same  notation  applies  to  the  sqnare  roots  of  all  negative 
t]uan  titles. 

The  properties  of  imaginary  quantities  are  almost  iden- 
tical with  those  of  surds,  and  we  need  not  stop  to  consider 
them.  One  example  of  their  application  will  suffice.  It 
affords  strong  confirmation  of  Uie  safety  of  assuming  the 
commutative  law  to  exist  in  every  branch  of  pure  alcebra. 

£x.  The  product  of  the  cum  of  two  squares  by  the  sum 
of  two  squares  can  always  be  represented  under  the  form 
of  the  sum  of  two  squares. 

For    (c2  +  62)(c8  +  (P)-(i  +  5^'-l)j(a-6  7~l) 

^{ae-hd)'*  +  (ad'^bcy. 

Cor.  (a«-»- 6*)  (c«  +  ^-(vtt?  + W)«  +  (ad-tc)*,  or  the  pro- 
duct may  be  represented  in  two  different  ways,  under  the 
form  of  the  sum  of  two  squares. 

Sect.  V. — Peopobtion  A2n>  PEoaBEssiON. 

46.  In  comparing  together  any  two  quantities  of  the 
some  kind  in  rcapect  of  magnitude,  we  may  consider  how 
much  the  one  is  greater  thfui  the  other,  or  else  how  many 
times  the  one  contains  either  the  whole  or  some  part  of  the 
other;  or^  which  u  the  same  thing,  we  may  consider  either 


[PBOPOBnoH  ASt 

what  i"  the  difference  between  the  quantities,  or  will  ii 
the  quotient  arisinir  from  the  division  of  the  one  qnaotity 
by  the  other :  the  former  of  these  is  called  their  arithmdieal 
rUio,  and  the  latter  their  geonutrical  ratio,  Tliese  deno- 
minations, however,  have  been  assumed  arbitrarily,  tod 
have  little  or  no  connection  with  the  relations  they  in 
intended  to  ezpressi 

L  ArUhiAetienl  Proportion  *tn4  Progretiitm, 

47.  When  of  four  quantities  the  difference  between  tha 
first  and  second  is  equal  to  the  difference  between  the  third 
and  fourth,  the  quantities  aie  called  ariihmttieal  propoh 
tionalt.  Such,  for  example,  are  the  numbers  2,  5,  9, 12; 
and,  in  seueral,  the  quantities  a,  a  +  dfb,h  +  tL 

48.  The  principal  property  of  four  arithmetical  propo^ 
tionals  is  this : — If  four  quantities  be  arithmetically  pro- 
portional, the  sum  of  the  extreme  terms  is  equal  to  tbt 
sum  of  the  means.  Let  the  quantities  be  a,  a  4-  d,  6, 6 +fl; 
where  c7  is  the  difference  between  the  first  and  second,  lad 
also  between  the  third  and  fourth,  the  Rum  of  the  extremes 
U  a-^-b  +  d,  and  that  of  the  means  a  •¥  d  -i-  b;  to  that  the 
truth  of  the  proposition  is  evident 

49.  If  a  series  of  quantities  be  such,  that  the  difference 
betweeu  any  tiio  adjacent  terms  is  always  the  same^  these 
terms  fonn  in  afithuuticU  piogretgion.  Thus,  the  num- 
bers 2,  4,  6,  fS  10,  Ac  form  a  series  in  arithmetical  pro- 
gression. aLd.  iL  oei.eral,  snch  a  series  nJiy  bo  represented 
Ulus: 

a,a-\-d,  •  -f  2<i,  a-H 3 ?,  ii-h H  u-h 6 Z, ^«-f  6i,  Ac., wUp 
a  denotes  the  fiist  teim.  and  d  the  commjn  diffeienoa. 

By  a  little  attention  to  this  series,  we  readily  discover 
that  it  har  the  following  properties : 

1.  The  last  term  of  tiie  series  is  equal  to  the  fiist  tern, 
together  with  the  common  difference  *akeu  as  often  is 
there  are  tenas  ifler  the  first  Thus,  when  the  rombet 
of  terms  is  7,  the  hist  term  is  a+M;  and  so  on.  Heoca 
if  8  denote  the  last  term,  n  the  number  of  terms,  and  a  sad 
i  express  the  first  term  and  common  differcrce,  mo  hare 

2.  Tne  sum  of  tie  first  aud  last  term  is  eiualtothe 
sum  of  aLy  two  temjs  at  the  san.e  distii  ce  from  them. 
Thus,  suppose  the  number  of  terms  to  be  7  rhen  the  kst 
term  is  a  +  6<?,«and  the  sum  of  the  first  ai;  I  last  2a  +  6</i 
but  the  same  is  also  the  sum  of  the  seoox.d  and  last  bat 
one,  of  the  third  aud  last  but  two,  and  so  on  till  we  eome 
to  the  middle  term,  which,  because  it  is  equally  duttat 
from  the  extremes,  must  be  added  to  itsdf. 

3.  To  find  the  sum  of  the  series,  it  is  oUy  necessary  to 
observe  that,  if  the  progression  is  written  down  twice,  1* 
from  the  beginning,  2**  from  the  end,  the  terms  of  the  former 
increase  by  the  same  amount  as  that  by  which  the  terns  of 
the  latter  diminish;  so  that  the  sum  of  any  two  terns  which 
stand  under  each  other  is  always  the  same,  vix.,  the  nme 
as  the  sum  of  the  first  and  last  terms;  hence  tiie  douUe 
series  converts  addition  into  multiplication;  so  that  if  < 
denote  the  4am  of  the  series,  we  have  2f  «fi(i+<)»^d 

s-g(a  +  «). 

Ex.  The  sum  of  the  odd  numbers  1,  3^  6,  7,  0,  &c.,  oos- 
tinued  to  n  terms,  is  equal  to  the  square  of  the  number  of 
terms.     For  in  this  case  a-1,  cf-i2,  s-l-|-(ii-l)^-2s 

-1,  therefore  «-i^x2ii-fi*. 

n.  GeomHrieal  Proportion  ttnd  Proj/retrion, 

50.  When,  of  four  quantities,  the  quotient  arising  from 
the  division  of  the  first  by  the  second  is  equal  to  thst 
arising  from  the  division  of  tho  third  by  the  fourth,  thsM 
quantities  are  said  to  be  iayeometricalpropofiionfGttin 
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called  nmply  proporHoiwiU.    Thu,  13,  4, 15,  5,  ate  four 
nnmben  in  geometrical  proportion;  and,  in  genenl,  ma,  a» 

aii  6,  may  ezpreaa  any  four  proportionala,  for  —  "is  and 

To  denote  tliat  any  f  onr  qnantities  a,  6,  e,  J,  are  pio- 
portionala,  it  is  oommon  to  plaoe  them  thus,  aih\ioxd\ 
or  thus,  aih^eidi  which  notation,  when  ezpreeaed  in 
words,  is  read  thus,  aistoftaa^toc^arthe  ratio  of  a  to 
h  18  equal  to  the  ratio  of  « to  d 

The  first  and  third  terms  of  a  proportioii  an  called  the 
miee^laiU,  and  the  second  and  fourth  the  eonteqymU, 

When  the  two  middle  terms  of  a  proportion  an  the 
Barney  the  remaming  terms,  and  that  quantity,  oonstitnte 
tiiiee  geometrical  proportionals;  saoh  as  4,  6,  9,  and  in 

general  no,  a,  - .    In  this  case  the  middle  quantity  is  called 

a  mean  proportional  between  the  other  twa 

01.  The  principal  properties  of  foor  praportionab  an 
the  following: 

1.  If  four  qoantzties  be  proportionals^  the  prodnol  of 
the  extremes  is  equal  to  the  product  of  the  meansk  Let 
a,h,e,d,\j%  toot  quantities,  such  that  aib  ::c:d}  then, 

from  the  nature  of  proportionals,  ^-|:  lee  these  equal 

quotients  be  multiplied  by  ft  d;  and  we  have  oi  •  he.    It 

foUowa^  that  if  any  three  of  four  proportionals  be  i^eo, 

the  remaining  one  may  be  found,    ^us^  let  a,  ft,  c^  tiba 

first  three,  be  gi^en,  and  let  it  be  required  to  find  or,  the 

fourth  term ;  because  aibiip  im,  ast^be,  and  diriding 

.  ho 

byo,*-- 

The  converse  is  obviously  true,  vis.,  if  four  quantities  be 
Buch  that  the  product  of  two  of  them  is  equal  to  the  pro- 
duct of  the  other  two^  t(iese  quantities  are  proportionals. 

2.  If  four  quantities  are  proportional,  that  is,  if  a  :  5  : : 
e:d,  then  will  each  of  the  following  combinations  or  arrange- 
mentB  of  the  quantities  be  also  four  proportionalBi 

1«<,  By  inveraion,    bia::d:e, 
2dy  By  alternation,  a:c  ::b:d. 
Note. — The  quantities  in  the  second  case  most  be  all  of 
the  same  kind. 
3d,  ]fy compoaition,  a+h:aiie-\-d:e, 
or,  a-^hih  ::e-^did, 
411^  ]fy division,       a-h:ai:e-d:e, 
at,  a-hihize^dzd, 
M^^ymixing,        a+ft:a-ft  ::c+d:c-if. 
tth,  By  taldof  any  equimultiples  of  tiie  antecedents  and 
also  any  equimultiples  cl  the  consequents, 
naipbiinoipd, 
7ih,  Or,  by  taking  any  parts  of  the  antecedents  and  con- 
ah     e    d 

That  the  preceding  combinations  of  the  quantities  a,  h, 
c,d,9ie  proportioniuiB,  may  be  readily  proved,  by  taUng 
tile  products  of  the  extremes  and  means ;  for  from  each  of 
them  we  denve  this  conclusion,  that  ad^ho,  which  is 
known  to  be  true^  from  the  original  aasumption  of  the 
quantitiesL 

8M,  If  four  quantities  beproportkmal,  and  also  other  four, 
the  product  of  the  corresponding  terms  win  be  proportionaL 

Let     a  lb  iic  :d. 

And    s  :/  :  :^  ih; 

Theaaetbfiiq^-.dk, 
For  ad^bc,iad  eh^^fg,  as  before,  therefore,  multiplying 
together  these  equal  quantities,  adeh^hcfg,  otaaxdh^^ 
X  eg;  therefore^  by  the  converse  of  the  fM  property,  ae  i 
kfiipgidk. 


Hence  it  follows,  that  if  theie  be  any  number  of  pro- 
portions whatever,  tiie  products  of  the  corresponding  tenna 
will  stilT  be  proportbnal 

62.  If  a  series  of  quantities  be  so  related  to  each  other, 
that  the  quotient  arising  from  the  divisioQ  of  any  term  by 
that  whiuL  precedes  it  is  always  the  same. quantity,  these 
are  ssid  to  be  in  geomdrieal  progrmeitm;  such  are  the 
numbers  2,  4,  8,  16,  32,  Ac.,  also  |,  (,  ^,  ^,  Ac.,  and  in 
general,  a  series  of  sudi  quantities  may  be  represented 
tiius,  a,  or,  or*,  or",  aad,  a^,  Aa  Here  a  is  the  first  term, 
and  r  tiie  quotient  of  any  two  a^joiniiig  termJ^  which  ii 

^y  inspecting4his  sedes  ve  find  that  it  has  the  f  oIlow< 
ing  properties: 

1.  The  last  teim  is  equal  to  the  first,  multiplied  by  the 
oommon  ratio  raised  to  a  power,  the  index  of  which  is  one 
less  than  the  number  of  terms.  Therefore,  if  s  denote  the 
kst  terns  and  n  the  number  of  terms,  e^ar*^. 

2.  T1^  product  of  the  first  and  kst  term  ii  equal  to  the 
product  of  any  two  terms  equally  distant  from  them: 
thus^  supposing  or*  the  last  term,  it  is  evident  that 
axar^^arxat^^ai^xar*,  4a 

The  sum  of  »  terms  of  a  geometrical  seriea  may  be 
found  thus: 

Let  •-a  +  ai'+ar«  +  ar*...-»-ar*^. 

Then  n^ar-¥ar*'¥af*,.,-hat^^-¥at^. 

Subtract^  m — •  ■■  cb** — ©  • 

That  is  (r-l)«-a(r*-l). 

„  f*-l        1-f* 

Henoe  *"'ni*»^'iZ~  ^** 

Oor.  The  sum  to  infinity  "j^i- 

AddUumal  ExampUi  an  Propmiiion  and  Progremrm. 
Ex.  1.  How  many  strokes  docs  a  dock  strike  in  twelve 
hourst 
If  f  denote  the  number 

f-   1+  2  +  ...12 
<^12  +  1'1  +  ...  1- 
.•.2»-li  +  13+...lS-13xl2;s-78. 

jBbl  2.  ilnd  the  number  of  shot  lying  dose  together  in 
the  shape  of  an  equilateral  triangle. 

Let  »  be  the  number  of  shot  in  a  side  of  the  triangle. 
Counting  from  one  angle^  and  taking  in  succesaivo  rows 
paralld  to  the  opposite  side^  we  get  as  the  number  n»- 
quired 

Eaa,  Z.  To  find  the  number  of  shot  in  a  pile  of  the  form 
of  a  triangular  pyramid. 

As  each  shot  liea  in  the  hdlow  formed  by  those  bdow 
it^  tiie  number  of  shot  in  the  successive  sides  fiom  the  base 
upwards  will  evidentiy  be 

fli-1,  ft-2,...l. 
Hence  the  Lumber  of  shot  in  the  pile  nill  be 

To  sum  this  series  induction  may  be  empfoyed.  The 
result  is 

ii(n+l)(a+2) 
6 
Ea.L  L  ratio  of  greater  inequality  ia  dimhuahod,  and 
V  leaa  mequality  ineroased,  by  adding  the  same  quantiiy 
to  each  of  ita  terma. 

Let«>J;th«g?<f 

By  mu]tix>]ying  onS  this  n  evideuU 
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iSr.  0.  Find  the  mlgnr  fraction  whicb  ib  eqaifalent  to 
the  recurring  dedmaL 


Let 
then 


•3142 
«?--3i43, 
10«-dU2 


10,000a;- 3142143 
•*.  rabtracting  9990z  •  31 39 

ol39 
*"P990 
Ex,  6.  A  sam  of  money  doubles  itself  in  fifteen  years 
at  a  rate  a  little  below  5  per  cent  A  noble  Scotch  family 
have  retained  in  their  possesiiion  gold  coins  of  the  Talne  of 
£500  since  tl^e  days  of  Maiy  Stuart  (300  years) ;  what 
have  they  lost  by  not  allow  iug  the  money  to  accomnlate  at 
the  aboYe  rate  I 

Every  pound  would  ha^e  amounted  to  £2^;  ,\ 
£500  (2^-1)  is  the  loss.  It  amounts  to  upitardB  of 
£524,000,000. 

Kx,  7.  The  sum  of  the  mixed  series 

a  +  (a +  &>•  +  («  + 25)/* +_^. .  .^ 

"l-r^    (l-r)»    "        1-r       " 

SlOT.  YL — ^RlSOIUTlOK  OF  EqITATIONB  IBTGLTIKa  OHl 
XJVKIfOWK  QUANTITT. 

53.  The  primaiy  object  of  algebraic  inTcstigation  is  to 
disoorer  certain  unknown  quantities,  by  comparing  them 
with  other  quantities  which  are  giyeu,  or  supposed  to  be 
known.  The  relation  between  the  known  and  unknown 
quantities  is  either  that  of  equality,  or  else  such  as  may 
be  reduced  to  equality;  and  a  proposition  which  affirms 
that  certain  combinations  of  quantities  are  equal  to  one 
Another  is  called  an  eipuaion.    Such  are  the  following: — 

«  ,  a      24 

1  +  3  "7' 

2«  +  3y-jry. 

The  first  of  these  equations  expresses  the  relation  between 
an  unknown  quantity  »  and  certain  known  numbers;  and 
the  second  expresses  the  relation  which  the  two  indefinite 
quantities  «  and  y  haye  to  each  other. 

The  conditions  of  a  problem  may  be  such  as  to  require 
bereral  equations  and  symbols  of  unknown  quantities  for 
their  complete  expression.  These,  however,  by  rules  here- 
after to  be  explained,  may  be  reduced  to  one  equation, 
myolving  only  one  miknown  quantity  and  its  powers,  be- 
sides the  known  quantities;  and  the  method  ef  expressing 
that  quantity  by  means  of  the  known  quantities  consti- 
tutes the  theory  of  eqiiations,  one  of  the  most  important 
as  well  as  most  intricate  branches  of  algebraic  analysis. 

An  equation  is  said  to  be  rtKlved  when  the  unknown 
quantity  is  made  to  stand  alone  on  one  side,  and  only 
known  quantities  on  the  other  side ;  and  the  value  of  the  un- 
known quantity  is  called  a  roof  of  the  equation.  The  general 
definition  of  a  root  of  an  equation  is,  Uiat  it  is  a  numerical 
guaniity  (ie.,  some  combination  of  numbers)  which,  when 
written  in  J>lace  of  the  miknown  quantity,  renders  the 
equation  a  numerical  ideality;  thus  1  is  4he  root  of  the 
••quation  «- 1,  1  and  - 1  are  both  roots  of  the  equation 
ff*-l;  1,  J-l,"  /-^  and  -1  are  all  roots  of  the 
equation  «*«1.  ^ 

54.  Equations  containing  only  one  unknown  quantity 
and  its  powers,  are  divided  into  different  orders,  according 
to  the  highest  power  of  that  quantity  contained  in  any  one 
of  its  terms.  The  equation,  however,  is  supposed  to  be 
reduced  to  such  a  fonn  that  the  unknown  quantity  is  found 
only  in  the  numerators  of  the  terms,  and  that  the  exponents 
of  its  powers  are  expressed  by  positive  integers. 


If  an  equation  contains  bniy  tbe  first  power  of  the 
unknown  quantity,  it  is  called  a  sts^  equation,  «r  la 
equation  of  the  first  order.  Such  is  ajp+6-e^  whsrs  » 
denotes  an  unknown,  and  a,h,c,  known  qnantitiea. 

If  the  equation  contains  the  second  power  of  the  mi- 
known quantity,  it  19  said  to  be  el  the  second  degree, 
or  is  called  a  ^fuad^^iHe  equation;  such  is  ^I'  +  Ss^lS, 
and  in  general  CM^-f&C"  6.  If  it  contains  tie  third  power 
of  the  unknown  quantity,  it  is  of  the  third  degree,  or 
is  a  CH&ic  equation ;  such  are  s*-t-24i*-»-4j;->10,  and 
(u^  +  ha^  +  ex^d;  and  so  on  with  respect  to  equatioBsof 
the  higher  orders.  A  simple  equation  is  sometimes  said  to 
be  lineaTf  or  of  one  dimemion.  In  like  manner,  qoadiatie 
equations  are  said  to  be  of  two  dimensions^  and  cnbi^ 
equations  of  three  dimensions. 

When  in  the  course  of  an  algebraic  investigatioii  we 
arrive  at  an  equation  involving  on^  one  unknown  quantity, 
that  quantity  will  often  be  so  entangled  in  the  different 
terms  as  to  render  several  previous  reductions  neeeessiy 
before  the  equation  can  be  expressed  under  its  character^ 
istic  form,  so  as  to  be  resolved  by  the  rules  which  belong 
to  that  form. 

These  reductions  depend  upon  the  operations  whidi 
have  been. explained  in  the  former  part  of  this  treatise^ 
and  the  application  of  a  few  self-evident  principles,  nsmely, 
that  if  equal  quantities  be  added  to  or  subtracted  fnm 
equal  quantities,  the  sums  or  remainders  will  be  eqosl;  if 
equal  quantities  be  multiplied  or  divided  by  the  earns 
quantity,  the  products  or  quotients  will  be  equal,  and, 
lastly,  ii  equal  quantities  be  raised  to  the  same  power,  or 
have  the  same  root  extracted  out  of  each,  the  results  wiD 
still  be  equal 

From  these  considerations  are  derived  the  following 
rules,  which  apply  alike  to  equations  of  all  orders,  and  are 
alone  sufficient  for  the  resolution  of  simple  equationa 

65.  Eide  1.  Any  quantity  may  be  transposed  from  one 
side  of  an  equation  to  the  other,  by  changing  its  sign. 

Thus,  if  3«-10-2jr-|-5, 
Then  S«-24r«>5-i-i0, 

Or  «-15. 

Again,  if  tue+h'^ex-dx+g. 

Then  ax-cx-^dx^e-h. 

Or  (a-c  +  cl>r>«~5. 

The  reason  of  this  rule  is  evident,  for  the  tnnapodag  ol 
a  quantity  from  one  side  of  an  equation  to  the  other  k 
nothing  more  than  adding  the  same  quantity  to  each  aide 
of  the  equation,  if  the  sign  of  the  quantity  transposed  was 
- ;  or  subtracting  it,  if  tiie  sign  wajB  +  . 

From  this  rule  we  may  infer,  that  if  any  qnantt^  be 
found  on  each  aide  of  the  equation  with  the  same  sign,  it 
may  be  left  out  of  both.  Also,  that  the  signs  of  all  the 
terms  of  an 'equation  may  be  changed  into  the  oontiaiyv 
without  affecting  the  truth  of  the  equatbn. 

Thus,  if  <i  +  «-5+a+C9 
Then  «-&  +  c; 

Andif  a-«-i5-J, 

Then  m^-a^d-h, 

56.  JUitle  2.  If  the  unknown  quantity  in  an  eqnstioB  be 
multiplied  by  any  quantity,  tiiat  qoantiQr  may  be  taken 
away,  by  dividing  all  the  other  tenoB  of  the  Sfoataoj 
by  it 
U  &r-24. 


Then 

If 

Then 


---8, 


a#-o-c, 
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Here  eqxial  quantities  are  divided  by  the  laine  qQantity, 

and  therefore  tiie  quotients  are  equal 

57.  Stds  3.  If  any  term  of  an  equation  be  a  fraction,  its 
denominator  may  be  taken  away,  by  multiplying  all  the 
other  terms  of  the  equation  by  that  denominator. 


If 

i-'' 

Then 

«-36. 

If 

Then 
If 

l-h-c+d, 
h 

We  have 

ax-h^ex  and  «- 

In  these  examples,  equal  qnantities  an  multiplied  by 
the  sanie  quantity,  and  tneref ore  the  products  are  equal 
68.  BfiU  4.  If  the  unknown  quantity  is  found  in  any  term 
which  is  a  surd,  let  that  surd  be  made  to  stand  alone 
on  one  side  of  the  equation,  and  the  remaining  terms 
on  the  opposite  side;  then  involTe  each  .side  to  a  power 
denoted  hy  the  index  of  the  surd,  and  thus  the  unlmowu 
quantity  shall  be  freed  from  the  surd  expression. 
U  ^/i+6-10. 

Then,  by  transposition.  ^^  — 10-6  —  4; 
And,  squaring  both  sides,  Jsx  Ji'^ixi, 

Or  «-16. 

Also,if  ^a«  +  a^-6"Xy 

Bytrana,  ^a«+«"-6+«, 

And,  squaring,      <?  +  *"-(6  +  ar)«-6«  +  2ft»+«*, 


Hence 


a*-6*  +  26dP,  «-■ 


26 


59.  JSuU  6.  If  the  side  of  the  equation  which  contains  the 
unknown  quantity  be  a  perfect  power,  the  equation  may 
be  reduced  to  another  of  a  lower  order,  by  extracting 
the  root  of  that  power  out  of  each  side  of  the  equation. 
Thus,  if  «»-64a«. 

Then,  by  extracting  the  cube  root,  «-  4a ; 
And  if  (tf  +  g)«-y-a«. 

Then  a  +  «-  ^-a«. 

60.  In  these  examples  we  have  been  able  to  determine 
the  value  of  the  unknown  quantity  by  the  rules  already 
delivered,  because  in  every  case  the  first,  or  at  most  the 
second  power  of  that  quantity,  has  been  made  to  stand 
alone  on  one  side  of  the  equation,  while  the  other  con- 
sisted only  of  known  quantities;  but  the  same  methods  of 
reduction  serve  to  bring  equations  of  all  degrees  to  a  pro- 
per form  for  solution.     Thus,  if  — ^-^J — ■■  1  -j>  -•  + 

-;  by  proper  reductbn^  we  have  «'+/w'+^«-ir,  a  cubic 

equation  which  may  be  resolved  by  rules  to  be  afterwards 
explained. 

BlOT.  yn. — BXDUCTION  or  EQXTi.TI02IB  DnroLYHio  KOSI 
TEAK  ONB  UhKNOWIT  QxTANTITT. 

61.  Having  shown  in  the  last  section  in  what  manner 
an  equation  involving  one  unknown  quantity  may  be 
resolved,  or  at  least  fitted  for  a  final  solution,  we  are  next 
to  explain  the  methods  by  which  two  or  more  equatbns, 
involving  as  many  unknown  quantities,  may  at  last  be 
reduced  to  one  equation  and  one  unknown  quantity. 

As  the  unknown  quantities  may  be  combined  together 
in  very  different  ways,  so  as  to  constitute  an  equation,  the 
methodi  most  proper  for  their  elimination  mxist  therefore 
be  various.  The  three  following,  however,  are  of  general 
application^  and  the  last  of  them  may  be  used  with 


From  the  first  equation, 


advantage,  not  only  when  the  unknown  quantity  to  be 
eliminatod  rises  to  the  same  power  in  all  the  equations, 
but  also  when  the  equations  contain  different  powers  of 
that  quantity. 

62.  Method  I.  Observe  which  of  the  unknown  quantities 
is  the  least  involved,  and  let  its  value  be  found  from  ^ach 
equation,  by  the  rules  of  last  section. 

Let  the  values  thus  found  be  put  equal  to  each  other, 
and  hence  new  equations  will  arise,  from  which  that  quan- 
tity is  wholly  excluded.  Let  tlus  operation  be  now  r» 
peated  with  tiiese  equations,  thus  eliminating  the  unknown 
quantities  one  by  one,  till  at  last  an  equation  be  found 
which  contains  only  one  unknown  <}uantity. 

JSx.  Let  it  be  required  to  determine  x  and  y  from  these 
two  equations. 

24r  +  Sy-23» 
5«-25r-10. 

83-3tf 

• — r^- 

From  the  second  equation,    x  -  — g-^  • 

Lee  these  values  of  «  be  how  put  equal  to  each  otih«r| 

.    ,        V  l<>+2y    23-3y 

And  we  have  — r— ^  -  — j — » 

Or  20  +  4y-115-15yj 

I9y-90, 
y-5: 

Hz2l,  OT  «-i2±af,  fixmi  either  d 

these  values  we  find  «- 4. 

63.  Method  2.  Let  the  value  of  the  unknown  quantity 
which  is  to  be  eliminated  be  found  from  that  equation 
wherein  it  is  least  involved.  Let  this  value  and  its 
powers  be  substituted  for  that  quantity,  and  its  respec- 
tive powers  in  the  other  equations;  and  with  the  new 
equations  thus  arising,  let  the  operation  be  repeated  till 
thioro  remain  only  one  equation  and  one  unknown  quantity. 

JSx,  Let  tiie  given  equations,  as  in  kst  method,  be 
2j?+3y-23, 
6«-2y-10. 

Tiom  the  first  equation, «- — ^^} 

And  this  value  of  x  being  substituted  in  the 

10, 


And 


smce  «■ 


equation,  we  have  6  x  — j-^  -  2y 
Or 


115-15y-4y-20; 
95-19y, 
And  y«5 

And  hence  »-  — j^-  ^i  ••  beforap 

64.  Method  3.  Let  the  given  equations  be  multiplied 
or  divided  by  such  numbers  or  quantities,  whether  known 
or  unknown,  that  the  term  which  involves  the  highest 
power  of  the  unknown  quantity  may  be  the  same  in  each 
equation. 

Then,  by  adding  or  subtracting  the  equations,  as  occa- 
sion may  require,  that  term  wOl  vanish,  and  a  new  equa- 
tion emerge,  wherein  the  number  of  dhnensions  of  the 
unknown  quantity  in  some  cases,  and  in  others  the  number 
of  unknown  quantities  wiU  be  diminished ;  and  by  a  repeti' 
tion  of  the  same  or  similar  operations,  a  final  emiation 
may  be  at  last  obtained,  involving  only  one  unknown 
quantity. 

£*,  Let  the  same  example  be  taken,  as  in  the  illustnr 
tion  of  the  former  methods,  namely, 

2j?+3y-23, 
0jr-2y-IO. 
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And  therefore 


To  eliminate  r,  let  the  first  equation  be  multiplied'  "hj  5, 
and  the  seoond  by  2  ;  thus  we  have 

10x<|.15y-115, 
10«-   4|f-   20. 

Here  the  term  involTing  » is  the  some  in  both  equations ; 
and  it  ia  obTicus,  that  by  subtracting  the  one  from  the 
other,  the  resulting  equation  will  contain  only  y,  and  known, 
numbers;  for  by  such  subbaction  we  find  19^*95,  and 
therefore  y  —  6. 

Having  got  the  value  of  y,  it  is  easy  to  see  how  »  may 
be  found  from  either  of  the  given  equations ;  but  it  may 
also  be  found  in  the  same  manner  as  we  found  y.  For  let 
the  first  of  the  given  equations  be  multiplied  by  2,  and  the 
second  by  3,  we  have 

4d;+6y-i46, 
15*-6y-30. 

By  adding  these  equations,  we  find 

19j;-76,  and«-4. 

65.  The  following  examples  will  serve  further  to  illus- 
trate these  different  methods  of  eliminating  the  unknown 
quantities  from  equations. 

Ex,  1.  Given   <  5!! . /?"f  [to  determine  x  and  y. 

To  eliminate  y,  let  the  first  equation  be  multiplied  by 
/,  and  the  second  by  b,  and  we  have 

r«/r  +  6/y-tf/, 
bdx  +  bfy^hff. 

Taking  now  the  difference  between  these  equations, 

afx  -  bdx  —  if"  hg , 
Or  {af^hd)x^cf-hg. 

In  the  same  manner  may  y  be  determined,  by  multiplying 
the  first  of  the  given  equations  by  d,  and  the  second  by  a; 
for  we  find 

adx  +  hdy  —  cd , 

adx  +  afy  -  ag . 

And  taking  the  difference  as  before,  we  get 
hdy-afy^cd-ag^ 
A  nd  therefore  y  -  rr—^  • 

66.  This  example  may  be  considered  as  a  general  solu- 
tion of  the  following  problem.  Two  equations  expressing 
the  relation  between  the  first  powers  of  two  unknown 
quantities  being  given,  to  determine  those  quantities ;  for 
whatever  be  the  number  of  terms  in  each  equation,  it  will 
readily  appear,  as  in  Art  65,  that  by  proper*  reduction 
they  may  be  brought  to  the  same  f  onn  as  Uiose  given  in 
the  above  example. 

67.  Let  us  next  consider  such  equations  as  involve 
three  unknown  quantities. 

i.|.1.62 

?.|-«  +  ^-38 
4^5^6 

Here  the  given  equations,  when  cleared  from  fractions, 
become 

12«-»-  8y+  6f-U88,. 
20«+l5y-Hl2f-2820, 
30x  +  24y-i- 20s -4560. 

To  eliminate  t  "by  the  third  method,  let  the  fint  eqoa- 


Ex,  2.  Given 


to  find  4P,  y,  and  i; 


tion  be  multiplied  bj  10,  the  aooond  bT  5,  and  the  tUid 
by  S,  the  zetolts  will  be  these : 

120«+80y -1-601-14880. 

100«-|-75y-f60i- 14100, 
90«-|-72y-|-60i-13680. 

Let  the  second  equation  be  now  subtracted  firam  the  fint, 
and  the  third  from  the  second,  and  we  have 

20«+5y-780, 

iar+3y-420. 

Next,  to  eliminate  y,  let  the  first  of  these  equatumbe 
multiplied  by  3,  and  the  second  by  5 ;  henoe^ 
60ar-i-15y-2340, 
50«-i-15y-2100. 

Subtracting  now  the  latter  equation  from  the  foiiM^ 

10«-240and«-24, 
490- IQs     _ 
If-— 7= 60, 


And 


^^1448-Ws-8y^,20. 
o 


Ex.  8.   Given  tfl-yt^a*,  y«-«i-J*,  i^-iy»^,  to 
find  X,  y,  and  i. 
By  subtraction,  we  have 

;y-«)(«+y+«)-^-^- 

Squaring,  adding,  and  dividing  by  8,  we  get 


(«*-l-y»-»-ii"-«y-«i-y»W*+jr+f)«- 


of  the  three  givBi 


But  «* + y* + i*  -  d^  -  SI '  yi  is  the  sun 
expressions,  and  .*.  equal  to  a'  -|-  6*  -I-  c^. 

Hence  (a*  +  6«-l-c«)(*-»-y-nJ«-tf*-fft*-fd* 

-  a*l^-a*(^ -  6«c«,  which  gives  ff-l-y -i-f . 

Equations  (1)  and  (2)  are  now  two  simple  eqostion^ 
which,  combined  with  the  value  of  «-t-y-l-f  as  detemiinsd, 
give  «,  y,  and  i. 

Em.  4.  Given  Jx^  VjS(-^-hJ+^) 

■"■H  i-H) 

Multiply  the   first  by^«,    the  second  by^y,  and  tkr 
third  by  Jm^  and  add  two  and  twa    There  rasolta 

»+y-  ^/^- 
*+•  -  V*yi  - 
y-H-  ^/^- 

ue,  4»-l-yi-  ijxyi  2e 

cy-fyi-  ,Jxyi2b 

«y+«i-  Jxyila 

ft^  Jxyi{b-¥c^9) 
«"  iJx^{a-¥C'h) 
jy-  Jxytia+b-c) 

Multiplying  any  two  of  these  we  get  one  of  the  miknoM 
quantities: 

•-(a  +  c-J)(a-|-6-c),  4c 

SlOT.  ym — QUXSTIOVB  PBODUGINO  SiMPLI  EQViSOn> 

68.  When  the  oonditions  of  a  problea  bsfs  bsss  •■• 
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nresBod  by  equations,  or  tranB|ateci  from  the  onmmon 
ttsgrutte  into  that  of  algebra,  we  mnst  oonsidte  whether 
the  problem  be  properly  limited;  for  in  iome  cases  the 
conditions  may  be  such  as  to  admit  of  innumerable  solu- 
tions, and  in  others  they  may  inTolve  an  absurdity,  and 
thus  render  the  problem  altogether  impossible. 

Now,  by  considering  the  examples  of  last  section,  it 
will  appear,  that  to  determine  any  number  of  unknown 
quantities,  there  must  be  given  as  many  equations  as  there 
are  unknown  quantities.  These,  however,  must  be  such 
as  cannot  be  deriyed  from  each  other,  and  they  must  not 
involve  any  contradiction;  for  in  the  one  case  tiie  problem 
would  admit  of  an  unlimited  number  of  answers,  and  in 
the  other  case  it  would  be  impossible.  For  example,  if  it 
were  required  to  determine  x  and  y  from  these  two  equa- 
tions, 2«* djr «  13,  4dr -  6y  -  26;  as  the  latter  equation 
is  a  consequence  of  the  former  (for  each  term  of  the  one 
is  the  half  of  the  corresponding  term  of  the  other),  it  is 
evident  that  innumerable  values  of  «  and  y  might  be  found 
to  satisfy  both  equations.  Again,  if  c  and  y  were  to  be 
determined  from  these  equations,  «  +  2y  »•  8,  S«  +  6y — 26, 
it  is  easy  to  see  that  it  is  impossible  to  find  such  values  of 
s  and  y  as  will  satisfy  both;  for,  from  the  first,  we  find 
3«  «  24  -  6y ;  and  from  the  second,  3x  -  26  -  6y ;  and 
therefore  "24 ~6y- 26 -6y,  or  24-26,  which  is  absurd; 
and  so  also  must  have  been  the  conditions  from  which  this 
conchudon  is  drawn. 

69.  But  there  is  yet  another  case  in  which  a  problem 
may  be  impossible;  and  that  is,  when  there  are  more 
equations  than  unknown  quantities ;  for  it  appears,  that 
in  this  case,  by  the  rules  of  last  section,  we  should  at  last 
find  two  equations,  each  involving  the  same  unknown 
quantity.  Now,  unless  these  happened  to  agree,  the  pro- 
blem would  admit  of  no  solution.  On  the  whole,  therefore, 
it  appears  that  a  problem  is  limited  when  the  conditions 
furnish  just  as  many  independent  equations  as  there  are 
unknown  quantities  to  be  determined :  if  there  be  fewer, 
the  problem  is  indeterminate ;  but  if  there  be  more,  the 
problem  in  general  admits  of  no  solution  whatever. 

70.  We  shall  now  apply  the  preceding  observations  to 
acme  examples,  which  are  so  chosen  as  to  admit  of  being 
resolved  by  simple  equations. 

Bx.  1.  What  is  that  number,  to  which  if  there  be 
added  its  half,  its  third,  and  its  fourth  parts,  the  sum  will 
beSOt 

Let «  denote  the  number  sought ;  then  its  half  will  be 

-,  its  third  ? ,  and  its  fourth  -; 

Hence  24d;  +  12«+8«-|-6»-1200» 

Or  609-1200; 

«-24. 

Thus  it  appears  that  the  number  sought  is  24,  which 
upon  trial  will  be  found  to  answer  the  conditions  of  the 
question. 

JKs.  2.  A  post  is  i  of  its  length  in  the  mud,  ^  in  the 
water,  and  10  feet  above  the  water;  what  is  its  whole 
lengthl 

Let  its  length  be  •  feet,  then  the  part  in  the  mud  is 

-,  and  that  in  the  water  r;  therefore,  from  the  natore  of 

the  question, 

5+I+10-.. 

From  this  equation  we  find  7«-f  120-  124r,  and  «-  24. 

JKs.  3.  4  market-woman  bought  a  certain  number  of 
eggs  at  2  apenny,  and  as  many  at  8  a  peimy,  and  sold  them 
aU  out  again  at  0  for  2d.;  bu^  instead  of  getting  her  own 


money  for  them,  as  sne  expected,  she  lost  4d. :  what  nnm> 
ber  of  eggs  did  she  buy  t 

Let «  be  the  number  of  eggs  of  each  sort; 
Then  will  ~  be  the  price  of  the  first  sort; 

And  s-the  price  of  the  second  sort 

Now,  the  whole  number  being  2»,  we  have 

6 : 2« ::  2  :  •r--price  of  both  sorts  at  5  for  2d.* 

0    a    4dB 

r  +  r  -  — «-  4,  by  the  question. 

Hence  15«  +  lOx  -  24d;  - 120, 

And  «- 120,  the  number  of  each  sort. 

£*.  4.  A  person  at  play  lost  J  of  his  money,  and  then 
won  3s. ;  after  which  he  lost  ^  of  what  he  then  had,  and 
then  won  2s.;  lastiy  he  lost  |  of  what  he  then  had,  and, 
this  done,  found  he  had  only  12s.  left :  what  had  he  at  firstl 

Suppose  he  began  to  play  with  x  shillings. 

He  lost  i  of  his  money,  or  -,  and  had  left »  - ---j. 

He  won  3s.  and  had  tiien  ~-»-3-^i^.  * 

4  4 

Ho  lost 
3z+12     ff-t-4 


or  -T".  and  had  lefl 


2x4*8 
He  won  2s.  and  had  then  — 7— -i-  2  - 

4 


4 


22;-t-16 


,  and  had  left 


And  because  he  had  now  12s.  left,  we  have  this  equation^ 
120+96 


28 


.-12. 


Hence  I2x - 240,  and  «- 20 . 

Bx.  Ik  To  divide  the  number  90  into  4  such  parts,  thai 
if  the  first  be  increased  by  2,  the  second  diminished  by  2, 
the  third  multiplied  by  2,  and  the  fourth  divided  by  2,  the 
sum,  difference,  product  and  quotient  shall  be  all  equal  to 
each  other. 

In  this  question  there  are  four  quantities  to  be  deter- 
mined; but  instead  of  introducing  several  letters,  haying 
put  X  to  denote  the  first  of  them,  we  may  find  an  expres- 
sion for  each  of  the  remaining  ones,  as  foUowa 

Because  «+ 2  -  second  quantity  -  2, 
« + 4  -  the  second  quantity; 
And  because  « -I- 2 -third  x2; 
s-l-2 

And  in  like  manner  2(«-f  2)— the  fourth  quantity. 
Now  by  the  question,  the  sum  of  all  the  four — 90; 

*  +  «  +  4+5^  +  2(«.h2)-90. 

Hence  9«-162,  and«-18; 

Therefore  the  numbers  required  are  18,  22,  10,  and  40. 

Jffx,  6.  A  and  B  together  can  perform  a  piece  of  work 
in  12  hours.  A  and  0  in  20,  and  B  and  0  in  15  hours;  in 
what  time  will  each  be  able  to  perform  it  when  working 
separatelyt 

That  we  may  have  a  general  solution,  let  us  suppose  A 
and  B  can  perform  the  work  in  a  hours,  A  and  C  in  5 
hours,  and  B  and  0  in  0  hours.  Let  x,  y,  and  f,  denote 
the  times  in  which  A,  B,  and  0,  could  perform  it  respec- 
tively, if  each  worked  alone:  and  let  the  whole  work  b« 
represented  by  1.    The  question  gives  9lt  onco— 
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!+l.i  1+1.1   1+1.1 


If  time  be  added,  and  their  fom  divided  by  2,  we  find 

From  thiB  equation  let  each  of  the  three  preceding  be 
nbtracted  in  its  torn:  thtu  we  get 

1        i..i.i.     +gB+fla-tfl 
•  "  "■aa"*'26'*'2o"        Zabo        * 
1  l_      l_,l_     +ab-ae+ho 

y  "   aa"26'*"2o"        2abc        » 
1         i.  .2.    JL     -ab+ae+he 
m  "   aa"*'a6"2o"        2dbc        » 

Hence        ,-      .^    .-^-60, 


+06+00-60       120 


y- 


So&o 


+06-00+60      360 
Sa6o 


-'^-20. 


^7200 

-06+00+60"  240 


-SO. 


BioT.  IX. — SoLunoir  of  QuADBAno  Equaxxohb. 

71.  We  are  next  to  explain  the  reeolntion  of  equations 
of  the  second  degree,  or  quadratic  equations.  These  in- 
Tolve  the  second  power  of  the  unknown  quantity,  and  may 
be  divided  into  two  kinds,  pure  and  acffedecL 

L  JPwe  quadratic  equations  are  such  as  after  proper 
reduction  have  the  square  of  the  unknown  quantity  in 
one  term,  while  the  remaining  terms  contain  only  known 
quantities.  Thus,  «* -  64,  and  cw*  +  ft* 0,  are  examples  of 
pure  quadratics. 

IL  Ad/edcd  quadratic  equations  contain  the  square  of 
the  unknown  quantity  in  one  term,  and  its  first  or  simple 
power  in  another;  the  remaining  terms  consisting  entirely 
of  known  quantities.  Such  are  the  following,  «*  +  3dr 
-28,  2«*-SS-5«,  (w*  +  6«-o-<f. 

The  manner  of  resolving  a  pure  quadratic  equation  is 
sufficiently  evident  If  the  unknown  quantity  be  made  to 
stand  alone  on  one  side,  with  unity  as  a  coefficient,  while 
the  other  side  consists  entirely  of  known  quantities,  and 
the  square  root  of  each  side  be  taken,  we  immediately  ob- 
tain the  value  of  the  simple  power  of  the  unknown  quan- 
tity as  directed  by  rule  5th  of  Sect  YL 

In  extracting  the  square  root  of  any  quantity,  it  is 
necessary  to  observe,  that  the  sign  of  the  root  may  be 
either  +  oir  -,  and  that  consequently  a  quadratic  must 
always  have  two  solutions. 

72.  When  an  adfected  quadratic  equation  is  to  be  re- 
solved, it  may  always,  by  proper  reduction,  be  brought  to 
the  following  fonn: 

«*+par-S'j 
where  p  and  q  are  numerical  quantities,  +  or  -• 

Let  us  compare  the  side  of  it  which  involves  the  un- 
known quantily  »  with  the  square  of  a  binomial «  + a;  that 
is,  let  us  compare  ^+px  with  ff*+2a«+a'-(«  +  a)',  and 

it  wiE  presently  appear,  that  if  we  suppose  p  -  2a,  or  |  -  a, 

the  quantities  efi+pa  and  tfl  +  2a»  will  be  equal;  and  as 
«*  +  2a«  is  rendered  a  complete  square,  by  adding  to  it  a*, 
80  also  may  «*  +px  be  completed  into  a  square  1^  adding 

to  it  ^ ,  which  is  equal  to  a*;  therefore,  let  ^  be  added  to 

both  sides  of  the  equation  «*  +px  -  q,  and  we  have 

si«+/w+^-^+fl',or(«+^y-^+j; 

and,  extracting  the  square  root  of  each  side. 


73.  From  tbeee  observations  we  derive  the  foOoviBg 
general  rules  for  resolviiig  adfected  quadratic  eqoatiana. 

1.  Bring  all  the  terms  involving  the  unknown  qasBfei(| 
to  one  side,  and  the  known  quantities  to  the  othor  ode, 
and  so  that  the  term  involving  the  square  of  the  imknovii 
quantity  may  be  poeitive. 

2.  If  the  square  of  the  unknown  quantity  be  mult^lied 
by  a  coefficient,  let  the  other  terms  be  divided  by  it,  so 
that  the  coefficient  of  the  square  of  the  unknown  qoantily 
maybe  1. 

3.  Add  to  both  sides  the  square  of  half  the  eodtirifiit 
of  the  unknown  quantity  itself,  and  the  side  of  the  eqoa^ 
tion  involving  the  unknown  quantity  will  now  be  a  com- 
plete square. 

4.  Extract  the  square  root  of  both  sides  of  the  eqnatun, 
by  which  it  becomes  simple  with  respect  to  the  unknown 
quantity;  and,  by  transposition,  that  quantity  may  be  made 
to  stand  alone  on  one  side  of  the  equation,  while  the  other 
side  consists  of  known  quantities;  and  therefore  the  equa* 
tion  is  resolved. 

£x,  1.  Given  «*  +  2«- 35,  to  determine  » . 
Here  the  coefficient  of  the  second  term  is  2;  therdon^ 
adding  the  square  of  its  half  to  each  side,  we  have 

«*  +  2«+l-35  +  l-36. 

And,  extracting  the  square  root,  »  + 1  -  1^/36  -  ^  6 . 

Hence  j;-  a  6  - 1,  that  is,  dp  -  +5,  or«-  -7,and  either 
of  these  numbers  will  be  found  to  satisfy  the  equatioOy  for 
5x5  +  2x5-35,  also  -7x  -7  +  2x  -7-35. 

JB»,  2.  Given  -j  - 12 ««,  to  find  «. 
o 

This  equation,  when  reduced,  becomes  c*  -  6jr  -  72 , 

And,  by  completing  the  square,  «*  -  6«+  9 -  72  +  2 - 81 . 

Hence,  by  extracting  the  square  root,  « -  3  —  *  9^  and 

X-  *9  +  8; 

Therefore  «-  + 12,  or  «-  -  6,  and  upon  trial  we  find  that 

each  of  these  values  satisfies  the  original  equation,  for 

O  O 

A.  3.  Given  «*  +  28-ll«,  to  find  a 
Then  «*-ll«--28. 

And,  by  completing  the  square, 

.     „     .121     121     «o     9 

*»  -  11«+ -r- --r- -  28  -  7- 
4         4  4 

Therefore,  by  extracting  the  root,  « -  -r-—  a ^ • 

Hence  »-^a|;  that  is,  «- +7,  or  j?- +4. 

In  the  first  two  eTftmp1««,  we  found  one  positive  tbIds 
f or  «  in  each,  and  also  one  negative  value;  but  in  this 
example  both  the  values  of  «  are  positive,  and,  190B 
trial,  each  of  them  is  found  to  satisfy  the  equation;  for 
7x7  +  28-11x7,  also  4x4  +  28-11x4. 

74.  As  at  first  sight  it  appears  remarkable,  that  in 
every  quadratio  equation  the  unknown  quantity  admits 
always  of  two  distinct  values  or  roots,  it  will  be  pioper  to 
consider  a  little  further  the  drcumstanoes  upon  which  this 
peculiarity  depends. 

To  do  this,  let  us  re-examine  the  equation  a'+2s— 39. 
By  bringing  all  the  tenns  to  one  aide,  the  equaticn  inay 
be  expressed  thus,  «>  +  2«-35-i0;so  that  we  shsH  ]iav« 
determined  c,  when  we  have  found  such  a  number  u,  when 
substituted  for  it  in  the  quantity  «*+  2« -  35,  will  render 
the  result  equal  to  0.  But  «>  +  2jr-35  is  theprodnolel 
these  two  fsbctois  «-5  and  «+7,  as  may  be  proved  fay 
actual  multiplication;  therefore^  to  find  x,  we  have  (s - 9) 
(«+7)  — 0;  and  as  a  product  can  only  become  —0  whem 
one  of  its  factors  is  reduced  to  0,  it  follows  thst  eithar  of 
the  two  factors  «-^  and  «+ 7  may  be  assamed  vO.    If 
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«-5»0,  then  «*6;  bat  if  s  +  7'^0,  then  x-^  -7;  bo 
that  the  two  Tshies  oi  ts,  at  two  toots  of  the  equation 
s'+2«-35,  •»  +5  and  -7,  as  tto  haxe  already  found 
in  a  iSifferent  manner. 

75.  What  has  been  shown  in  a  particular  case  is  true  of 
any  qnadratio  eqnation  whatever;  that  is,  if  tfl-hpx^q,  or, 
by  bringing  all  the  teims  to  one  side,  i^+p»-q^O,  it 
is  always  possible  to  find  two  factors  «-a,  and  m+b, 
nch,  that 

«*+/>*-?"(*-«)  («  +  ^)» 
where  a  and  5  are  known  qnantities,  which  depend  only 
open  p  and  q,  the  given  numbers  in  the  equation ;  and 
since  that  to  have  (x  -  a)  («+ 6)  »  0,  we  may  either  aasnme 
«-a«0  or  ff  +  ftaO,  it  evidently  foIIoTrs  that  the  condi- 
tions of  the  eqnation  «*  +px  -  g  »*  0,  or  a^'+px  «  g,  are  alike 
aatisfied  by  taking  X*  -f-aor  d?a-  -&. 

From  these  considerations  it  f  oIIo-jts,  that  «  oan  have 
only  two  vahies  in  a  qnadratic  equation;  for  if  it  cod4  be 
sopposed  to  have  three  or  more  values,  then  It  wonld 
be  possible  to  resolve  a^+px-q  into  as  many  factors, 
x^c^x-dj  &C. ;  but  the  prodnct  k,2  more  than  two  factors 
most  necenarily  contain  the  third  or  higher  powers  of  «, 
and  as  «*  +/»r  -  q  con^uns  no  higher  power  than  ^he  second, 
therefore  no  anch  resolution  can  take  olace. 

76.  Solution  of  Questions  vkieh  eroduce  Qn'tdrtUte 
Eq%  if  ions,-  > 

^£  I.  It  is  required  to  divide  the  nnmber  10  into  two 
tach  parts  that  the  som  of  their  squares  may  be  58. 

Let  c  be  the  one  part ; 

Then,  since  their  sum  is  10,  the  other  is  10  -  r; 

,\  by  the  question*    «*  +  (10  - «)'- 68; 

That  is,  «»+100-20»+«f-68. 

Or  2jr'-20«»58-:i00-     42; 

Hence  «*-10«--21. 

And  completing  the  square,  «*  -  10dr+  25  -  25  -  2I «  4 ; 
Hence,  by  extracting  tiie  root,  x-6^  ^  ^Biii2, 

And  «-5il2, 

That  is,  «»7,  orc-S. 

If  we  take  the  greater  value  of  x,  viz.  7,  the  other 
number  10  -  c  will  be  3 ;  and  if  we  take  the  less  value  of 
c,  vis.  3,  then  the  other  number  is  7.  Thus  it  appears, 
that  the  greater  value  of  the  one  number  corresponds  to 
the  less  rilue  of  the  other ;  and  indeed  this  must  neces- 
sarily be  the  case,  seeing  that  both  are  alike  concerned  in 
the  qnestion.  Hence,  the  only  numbers  that  will  answer 
the  conditions  of  the  question  are  7  and  3. 

£x.  2.  A  grazier  bought  as  m<iny  sheep  as  cost  him 
£60,  out  of  which  h^^  reserved  15,  and  sold  the  remainder 
for  £54,  gaining  2&  each  upon  tiiem.  How  many  sheep 
did  he  buy,  and  what  did  each  cost  him  t 

Suppose  that  he  bought  x  sheep. 

Then  each  would  oost  him shillingA. 

Therefors^  since  after  reserving  15,  he  sold  each  of  the 
remaining  «  -  15  f  jr +  2  shilliLgr,  he  would  receive 

X 

for  them  (*  - 15)  ( +  2  j  j'hillings.     And,  Lecanpe  £64 

*  1080  shiUingp,  we  have  by  the  qnestion, 

^^+2) -1080; 
which,  hj  proper  redaction,  becomes  «*  +  45  x»-  0000; 
whence  «  —  *  "S"  ~  "o  •    ^^>  taking  the  jositive  root, 

«-i75,  the  number  of  sheep;  and  consequently  "77*  ""^^ 


(.-")Cl 


shillings,  the  price  of  each. 


75 


£x,  3.  It  is  required  to  find  two  numbers,  of  which  the 
product  shall  be  6,  and  the  sum  of  their  cubes  35. 

Lot  «  be  the  one  number;  then  -  will  be  the  othc& 

'  X 

Q1A 

Therefore,  by  the  question,  «•+  --j--35; 

Hence  «'  +  216-35«<, 

Or  V-36«»--216. 

This  equation,  by  putting  «"  -  y,  becomes 
ys.35y«.216; 

Hence  we  find        y  «i  27,  or  y  «i  8 . 

And  since      c'^y,  .*.  «"3,  orc«2. 

If  «*"3,  then  the  other  number  is  2,  and  if  ««3,  tk% 
other  number  is  3;  so  that  2  and  3  are  the  numbera  re- 
quired. 

In  general,  if  it  be  required  to  find  two  numbers  which 
are  exactly  alike  concerned  in  a  question  that  produces  a 
quadratic  equation,  they  will  be  the  roots  of  that  equation. 
A  similar  observation  applies  to  any  number  of  quantities 
which  require  for  their  determination  the  resolutbn  of  an 
equation  of  any  degree  whatever 

77.  On  tome  Anotnnlies  in  ihe  Soltiium  of  a  ProbUm  whteh 
rendu  in  an  XqutOicn* 

From  what  has  preceded,  it  will  be  evident  that  a  rooit\A 
an  eqnation  may  be  a  very  different  thing  from  the  solution 
of  the  problem  on  which  the  equation  is  based.  It  wiU  be 
proper  to  give  a  few  illustrations  of  this  difference  before 
passing  on  to  consider  equations  in  general 

(1.)  A  solution  may  be  tMppliedbU  to  the  problem  as  a 
problem  of  arithmetic,  applying  only  to  the  iJgebraic  pro- 
blem. 

Ex.  Find  a  number  such  that  if  it  be  first  increased  by 
10,  and  then  diminished  by  10,  the  difference  of  the  square 
roots  of  the  results  shall  be  equal  to  10. 

Let  X  be  the  number;  then  the  problem  requires  that 

./xTTo-  a/ino-io. 

Transposing  and  squaring,  we  get 

«+ 10-100  +  20  v'«TTO  +  «- 10. 

Transposing  and  squaring  sgain,  there  results  «  - 10  >■ 
16,  .17-26. 

Now,  it  is  obvious  that  26  does  not  satisfy  the  condh 
laons  of  the  nrobleii,  but  that  it  is  the  solution  of  another 
problem,  viz.,  that  which  substitutes  "  sum"  for  "  differ- 
ence" in  the  enunciation.  Generally  we  may  remark  that 
an  algebraic  statement  is  not  definite  like  an  arithmetical 
onei  The  algebraic  square  root  of  a  quantity  being  +  or 
- ,  algebra  cannot,  as  arithmetic  does,  distinguish  between 
the  twa  The  equationj^Tflo"-  Va?  -  iO- 10  is  alge- 
braically the  same  as  <y/«  + 15  +  Vd;  -  10  — 10,  && 

(2.)  A  solution  may  be  inverted,  or  rather  may  invert 
the  statement 

Ex,  Divide  16  into  two  such  parts  that  the  greater  shall 
exceed  three  timea  the  less  by  as  much  as  half  the  less 
exceeds  3. 

Lot  «  be  the  greater,  and  .*.  15  -  «  the  less.  The  state- 
ment produces  ^e  equation, 

«-3(15-sr)-J(16-«)-3, 

^hich  gives  at  once  «- 11,  so  that  11  is  the  greater,  4  the 
loss  part  But,  on  trying  the  solution,  we  find  it  is  not 
that  of  the  problem  given,  but  of  anotner  problem,  in  which 
"  exceeds"  is  roplac^  by  **  fiJU  short  ol"  Algebra  cannot 
in  every  case,  ss  arithmetic  does,  distinguish  the  order  of 
subtraction  in  stating  a  difference, 

Ex.  2.  Find  a  number  such  that  the  square  root  of  the 
difference  between  its  fourth  power  and  its  square  being 
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found  and  inereased  by  1,  the  aquare  root  of  the  Bom  ehall 
be  eqna)  to  the  given  number  diminiahed  by  1. 
>    Let «  be  the  number,  then 

^«*-«*-«*-2x,  whence  «-0,  *--, 

neither  of  which  solves  the  problem  as  stated. 

(3.)  A  solution  may  be  Ulusory — ^that  is,  it  may  assume 

the  form  -. 

Ex,  1.  There  are  two  pieces  of  doth  of  a  and  d'  yards 
respectively.  The  owner  sells  the  same  number  of  yards 
of  each  at  h  and  6'  shillings  per  yard  respectively,  he  then 
sells  the  remainder  at  e  and  ^  shillings  a  yard,  and  finds  that 
the  prices  received  for  both  pieces  are  the  same.  Required 
the  number  of  yards  first  sold. 

The  number  is  ttt'. j  • 

w — o+c— c 

As  a  particular  case,  if  a  and  a'  are  60  and  80;  (  and  (' 
10  shillings  and  9  shiUings;  and  e  and  ^  4  shillings  and  3 

shilUngB,  the  answer  assumes  the  form  - . 

The  answer  is  in  this  case  indeterminate ;  in  other  words, 
the  conditions  of  the  problem  are  satisfied  independently 
of  the  number  of  yards  first  sold ;  any  number  will  do. 

It  is  not,  however,  a  necessaiy  interpretation  of  the  form 

-,  that  it  may  be  replaced  by  any  number  whatever.    Host 

frequently  this  form  results  from  the  fact  that  some  frac- 
tion is  not  in  its  lowest  terms.  Solutions  of  this  kiiad  fre- 
quently occur — in  ordinary  equations  they  may  be  avoided ; 
and  we  offer  an  example  simply  to  show  the  method  api*li- 
cable  to  cases  in  which  they  cannot  be  avoided. 

Ex.  2.  Find  two  numbers  such  that  the  sum  of  their 
products  by  a  and  h  respectively  is  c,  and  the  difference  of 
their  squares  d. 

We  have  ax  +  hy^e 

To  find  the  solution  when  a  «  &,  we  observe  that  (taldug 
the  negative  sign  of  the  square  root)  «""^ ' 

This  arises  from  the  fact  that  some  power  or  root  of  a  -  5 
is  common  to  the  numerator  and  denominator  of  the  frac- 
tion. 

To  divide  this  out,  we  m^y  put  a*  -  6*  *  jxi',  and  we 
shall  get 


«  -  oc  +rpac — -J—  +  &a 


r»' 


1  c«+yd 


8      ao 


when  a  is  written  for  &,  and  0  for  />. 

(4.)  A  Bolutiou  may  be  introduced  by  the  operation. 

In  the  example  last  given,  the  positive  sign  presents  us 
with  a  solution  introduced  by  the  operation,  which,  when 
a  «  &,  is  not  a  solution  of  the  problem  at  all 

For  in  that  cose  the  two  equations  become  «  +  jr « -^ 

s*  -  y* »  i ;  the  latter  of  which  b  at  once  reduced  to  the 


I  iiimple  equation  «  -  y  «  —  by  means  oi  tne  former.  Aoooid 

ingly,  both  equations  are  in  this  case  simple  equatioDS,  ud 
can  admit  of  only  one  solution. 

(5.)  As  a  solution  may  be  introduced  by  the  opeiatioD, 
so  may  it  be  dropped  ov^,  even  when  the  operatioii  ii  a 
perfectly  legitimate  one. 

Ex.  V(2*+l)-  V(*  +  4)-  ^(4*  +  i)-  V(3'+7). 
Taking  reciprocals,  we  have 

1 1 

V(2x+l)-V(«+4)-V(4x+4)-V(3*+7) 

or       V(2*  +  l)+  V(*  +  4)-  V(4*  +  4)+  V(S*+7), 
which  either  added  to  the  original  equation,  or  sabtneted 
from  it;  produces  «  «  -  - , 

But  «  «  3  is  a  solution  of  the  equation  which  has  beca 
dropped  out  by  the  omission  of  the  common  den<HniBatar 
x-Z. 

It  is  not  necessary  to  point  out  that  a  sdhtun  may 
appear  tmder  the  form  »J -a  or  oo . 

In  neither  case  can  the  problem  be  solved  arithmetically. 

Seot.  X. — Equations  ik  oenebau 

78.  Before  we  proceed  to  the  resolution  of  cubic  and  the 
higher  orders  of  equations,  it  will  be  proper  to  explain  some 
general  properties  which  belong  to  equations  of  evexy  degree^ 
and  ahu>  certain  transformationa  which  must  frequently  be 
performed  upon  equations  in  order  to  prepare  them  for 
solution. 

In  treating  of  equations  in  general,  we  shall  suppose  all 
the  terms  brought  to  one  side,  and  put  equal  to  0;  eo  thai 
an  equation  of  the  fourth  degree  will  stand  thus: 
«*  +  jM?*  +  j«*  +  r»  +  s  -  a, 

where  r  denotes  an  unknown  quantity,  and  p,  g,  r, «,  nva- 
bers  or  fractions,  either  positive  or  negative.  Here  the 
coefficient  of  the  highest  power  of  «  is  unity,  but  had  it 
been  any  other  quantity,  that  quantity  might  have  been 
taken  away,  and  the  equation  reduced  to  the  above  fonn  hj 
rules  already  explained  (Sect  YI). 

The  terms  being  thus  arranged,  if  such  a  quantity  be 
found  as,  when  substituted  for  Xy  will  render  both  sides  «  0, 
and  therefore  aatisfy  the  equation,  that  quantity,  whether 
it  be  positive  or  negative,  or  even  imaginary,  is  defined  to 
be  a  root  of  the  equation.  But  we  have  seen  that  eveiy 
quadratic  equation  bias  always  two  roots,  real  or  imaginaiyj 
we  may  therefore  assume  that  a  similar  di^  eraity  vill  take 
place  in  all  equations  of  a  higher  degice;  and  this  aasomp- 
tion  ai)pear8  to  be  weD  founded,  by  the  following  propoii- 
tion,  which  ia  of  great  importaLce  in  the  theozy  of  eqoa- 
tiouA. 

If  a  root  of  any  equation,  ab  «*+j^  +  sa*+f«+f-^ 
be  represented  by  a,  the  first  aide  of  that  equation  is  din- 
sible  by  «  -  a; 

For  since  «*+jwif*  +  g«*  +  r«4-s-»», 

And  also  a*+f*<'  + ja*  +  fti4-*— 0* 

•  Therefore,  by  subtioctiony 

«*-a*+;^(*»-o'')  +  7(«*-a*)  +  /  («-rt)-0. 
But  any  quantity  of  this  form  j^  -a",  where  »  denotes  a 
whole  positive  number,  \h  divi^ble  by  x  -  a  (Art.  V^ 
Ex,  \\ 

Heiicc,  siLce  evciy  term  contains  a  fwctor  of  this  fona, 
the  equation  m»y  be  written  under  the  fonu 
(jf-a)  («»+;>'«*  +  7x  +  r')-0. 
kc.  the  expreBeionir*+;>**  +  j«*  +  r«+f  iodrdsiblebj 
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«  '  a;  and  since  tlie  lame  modi  of  reasoning  will  apply  to 
any  eqoation  whatereri  the  troth  of  the  proposition  is 
evident 

We  have  found  that  (*-a)  (*'+/j:*  +  gjf+fO-0;  and 
as  a  product  becomes- 0  when  any  one  of  its  factors-  0, 
therefore  the  equation  will  have  its  conditions  fulfilled,  not 
only  when  »- a  -  0,  but  also  when  *• +pV  +  3^« +  /- 0. 

Let  us  now  suppose  that  &  is  a  root  of  this  equation; 
then,  by  reasoning  exactly  as  before, 

*«+i>'*«  +  j'«  +  f^-(«-.6)  («•+!>''*+}")• 
By  proceeding  in  the  same  manner  with  the  quadratio 
equation  x*  +p"x  +  ^'  -  0,  we  shall  find  that  if  c  denote  one 
of  its  roots,  then 

Bo  that  if  we  put  <f  -  -  («+;>"),  we  at  kst  find  «*+!>«•  + 
j*»  +  «p+f-(*-a)(«-6)(j?-cj  (jf-<f);a,ft,  c,  o^' being 
the  roots  of  the  equation,  «*  +par  +  gx*-!- r^p  + 1  —  0 . 

The  mode  of  reasoning  which  has  been  just  now  employed 
in  a  particular  case,  may  be  applied  to  an  equation  of  any 
order  whatever;  we  may  therefore  conclude,  that  every 
equation  may  be  considered  as  the  product  of  as  many 
ample  factors  ss  the  number  denoting  its  order  contains 
nnity,  and  therefore,  that  the  number  of  roots  in  any  equap 
tion  is  predsely  equal  to  the  exponent  of  the  highest  power 
of  the  unknown  quantity  contained  in  that  equation. 

79.  By  considering  equations  of  all  degrees  as  formed 
from  the  products  of  factors  dp-a,  a;-6,  «-«,  &c.,  we  dis- 
cover certain  relations  subsisting  between  the  roots  of  any 
equation  and  its  coefficients.  Thus,  if  we  limit  the  num- 
ber of  factors  to  four,  and  suppose  that  a,  h,  e,  d,  are  the 
roots  of  thiA  equation  of  the  fourth  dogree^ 

we  shalL  also  have  («-a)  (»-&)  («-e)  («-c{)-0;  and 
therefore,  by  actual  multiplication, 
+  ab 

^abd 
-^acd 
-hcd 


-  e 
-d 


|>«+a(oi-0. 


•¥he 
+  W 
+  af 

If  we  compare  together  the  coefficients  of  the  same 
pi/wers  of  x^  we  find  Uie  following  series  of  equations : 
a  +  ft  +  c  +  rf-  -JO, 
ai  +  ac+a<f  +  6c+W+af-  +7, 
abe-{'jihd'^acd-{-hed^  -r, 
oW-  +*; 
and  as  similar  results  will  be  obtained  for  equations  of  all 
degrees,  we  hence  derive  the  following  propositions^  which 
are  of  great  importance  in  the  theory  of  equationsi 

1.  The  coefficient  of  the  second  term'  of  any  equation, 
tahen  with  a  contrary  sign,  is  equal  to  the  sum  of  all  the 
roots. 

2.  The  coefficient  of  the  third  term  is  equal  to  the  sum 
of  the  products  of  the  root»ynultiplied  together  two  and 
twa 

3.  The  coefficient  of  the  fourth  term,  taken  with  a  con- 
trary sign,  is  equal  to  the  sum  of  the  roots  multiplied  toge- 
ther three  and  three;  and  so  on  for  the  remaining  coeffi- 
cients, till  we  come  to  the  last  term  of  the  equation,  which 
is  equal  to  the  product  of  all  the  roots  having  their  signs 
changed. 

Instead  of  supposing  an  equation  to  be  produced  by  mul- 
tiplying together  simple  equations,  we  may  consider  it  as 
formed  by  Sie  product  of  equations  of  any  degree,  provided 
tlj.it  the  sum  of  their  ^dimensions  be  equal  to  that  of  the 
proposed  equation.  Thus,  an  equation  of  the  fourth  degree 
may  be  formed  either  from  a  simple  and  cubic  equation,  or 
'rom  two  quadratic  equation^. 


80.  When  the  roots  of  an  equation  are  all  positive,  its 
simple  factors  will  have  this  form,  *-«,  «-6,  *-«,  &a, 
and  if,  for  the  sake  of  brevity,  we  take  only  these  three, 
the  cubic  equation  which  results  from  their  product  will 
have  this  form, 

^•-jM^'-l-S'ap-r-O, 
where jp-a  +  6-»-c,  g - 06 -Kkj -H 6c,  r^^abc', 
and  here  it  appears  that  the  signs  of  the  terms  are  -f  and 
-  alternately. 

Hence  we  infer,  that  when  the  roots  of  an  equation  are 
aU  positive,  the  signs  of  its  terms  are  positive  and  negative 
altemately. 

If  again  the  roots  of  the  equation  be  all  negative,  and 
therefore  its  factors  «-f  «^  «-h6,  ar-Hc,  then  p,  7,  and  r 
being  as  before^  the  resulting  equation  will  stand  thus: 

«»-HjMP*  +  g«  +  r-0. 
And  hence  we  conclude,  that  when  the  roots  are  all  nega- 
tive, there  is  no  change  whatever  in  the  signs. 

In  general,  if  the  roots  of  an  equation  be  all  real,  that 
equation  will  have  as  many  positive  roots  as  there  are 
changes  of  the  signs  from  -I-  to  - ,  or  from  -  to  -t- ;  and 
the  remaining  roots  are  negative.  Tlus  rule,  however,  does 
not  apply  when  the  equation  has  impossible  roots,  unless 
such  roots  be  considered  as  either  positive  or  negative; 

The  connection  between  the  signs  of  the  roots  and  the 
signs  of  the  terms  of  an  equation  can  be  deduced  from  the 
proposition,  that  the  introduction  of  a  new  positive  root 
introduces  a  new  change  of  signs  amongst  the  terms  of  the 
equation. 

The  demonstration  of  this  proposition  depends  on  the 
fact  already  established,  that  an  equation  may  be  resolved 
into  the  product  of  simple  factors,  so  that,  for  exampli^ 
every  equation  of  the  fifth  degree  may  be  derived  from 
some  equation  of  the  fourth,  by  multiplying  the  latter  by 
x~a  where  a  is  the  additional  root  We  shall  show  that 
the  introduction  of  a  new  positive  root  produces  an  equa- 
tion with  at  least  one  more  change  of  signs  than  the  origi- 
nal, and  the  introduction  of  a  new  tiegcUive  root  produces 
an  equation  with  at  least  .one  mora  continuation  of  the 
same  sign.  To  save  space,  it  will  suffice  if  we  write  the 
signs  without  the  letters ;  thus,  s^+px~q  may  be  written 
•f  -f  - .     Let)  then,  any  equation  be  written  down  (of  the 

sixth  degree,  for  instance),  -f  -f •*•  -  -f  ;  multiply  by 

«  -  a,  and  write  the  multiplication  in  the  usual  f  oni^ 

--  +  +  -•<-- 
+  I  «  t  +-  +  - 

The  signs  of  the  product  are  all  determinate  except  two^ 
which  we  have  marked  with  a  (f).  Now  the  changes  of 
sign  in  the  original  equation  are  three— ono  between  the 
Ist  and  3d  terms,  one  between  the  3d  and  5th,  and  one 
between  the  5th  and  6th;  and  it  is  evident  that  whatever 
be  the  signs  marked  (1),  the  produced  equation  has  as 
many  changes  of  sign  as  the  original  between  the  same 
limits,  and  one  change  beyond  those  limits,  viz.,  between 
the  7th  and  8th  terms.  This  proposition  is  perfectly 
general,  that  the  introduction  of  a'  positive  root  causes  the 
introduction  of  at  least  all  the  original  changes  of  sign 
within  their  limits,  and  one  mora  change  beyond  those 
limits.  In  the  same  manner  we  may  prove  that  the  intro- 
duction of  a  negative  root  introduces  at  least  one  mor^ 
continuatibn  of  the  same  sign.  Hence  the  conclusion, 
that  an  equation  cannot  have  more  poaitive  roots  than  it  ha§ 
changes'  of  sign^  nor  more  lugative  roots  than  it  has  wiy» 
tinuations  of  the  savM  sign!  This  proposition  is  known  as 
Descartes'  Rule  of  Signs. 

81.  Surd  and  impossible  roots  enter  equations  by  paun. 

Let  a-t-  1^6  be  a  rnot^  where  (  is  a  positive  or  negiftive 
number  or  fraction :  then  a  -  j7^  Is  also  &  root 
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li  a  -f-  ^  be  written  for  «  m  the  quantLty  «•  +/«:*"*  -r 
4c,  the  result  is  composed  of  a  series  of  powers  of  a  and 
Jb.  Of  these  all  but  the  odd  powers  of  Jb  are  numerical, 
whilst  odd  powers  of  ^&  may  be  written  as  numerical 
products  of  ^  itsell  The  result  of  the  substitution  is 
therefore  of  the  form  A  +  B  7^.  But  since  a  +  ,^6  is 
a  root  of  the  equation  df+;Mf~'  +  Ac.  *  0.  we  must  have 
A  +  BV6-0,  and.-.  A-0,  B-O. 

NoVr  if  a  -  ^6  be  substituted  for  *,  the  result  will  be 
A  -  B  Jh,  because  even  powers  of  -  ^&  are  the  same  as 
those  of  +  Jb.  But  A-0,  B-O.".  A-B  ^6-0;  con- 
sequently a  -  ^6  is  a  root  of  the  equation. 

From  this  prupo^iition  it  appears  that  every  equation 
whose  degree  is  denoted  by  an  odd  number,  must  have  at 
least  one  real  root 

82.  We  shall  now  explain  some  transformations  which 
are  frequeutly  necessary  to  prepare  the  higher  orders  of 
equations  for  solution. 

Any  equation  may  have  its  positive  roots  changed  into 
negative  roots  of  the  same  value,  and  its  negative  rootb  into 
such  08  are  positive,  by  changing  the  siens  of  the  terma 
alternately,  beginning  with  the  second.  The  truth  of  thiH 
remark  will  be  evident  if  we  take  the  equation 

(jr-a)(*-6)(ar  +  c)-«»+p*»  +  yjr  +  r-0, 
and  write  ^xia  place  of  r,  producing 

-(x  +  /r).-(«  +  6).r-jp  +  c)-  -*»+/)yc«-7«  +  r-0 
if.,        (r  +  a)(jr  +  6)(*-c)-^-/w*  +  j*-r-0, 

whore  it  appears  that  the  signs  of  the  first  and  third  temu 
01*^  the  same  ao  in  the  onginal  equation,  but  the  signj  of 
the  second  and  fourth  are  the  opposite.  And  this  will  be 
f'r^nl  to  hrld  true  of  all  equations,  to  whatever  order  they 
bcloD4. 

o.*^  It  will  si<mctimed  be  oueful  to  transform  an  equop 
tion  into  another  that  shall  have  each  of  iU  roots  crreater 
or  lebs  than  the  correHpondinsr  ntots  of  the  other  equation, 
b^  s>ii«e  given  q^iantity. 

Let  (jc  -  a)  fx  -  6)  (*  +  c)  -  0  be  any  proposed  equation 
which  i.>  to  bo  traubifonned  into  another,  having  its  roots 
greater  or  les^  than  those  of  the  proposed  equation  by  the 
^veu  quantity  a;  then,  because  the  r&oxs  of  the  trans- 
formed equ<it^on  are  to  be  -(-  a  -^  a,  -hb^n,  and  -  e  ^  a, 
the  e.iuttion  itfelf  will  be 

(^  -V  /-  -  a ;  (^  -V  n  - 1)  Off  M  +  c;  -  0 . 

Hence  the  re<uon  of  the  following  rule  i»  evident 

If  the  new  equation  is  to  have  its  root*  .greater  than 
th  ibo  of  the  propotfod  equation,  for  x  and  its  powurs  jubbti- 
tut«  p  -n  and  iU  p<'Wen>;  but  if  the  roots  are  to  be  less, 
tb'^n.  f'*r  X  pnb.-'titutu  y  +  a;  and,  in  either  ciae,  a  Lew  equa- 
tion wi^l  be  proJ'ioed,  the  roots  of  which  shall  have  th» 
pr^.i'O'^y  r.*- pried. 

Bk,  by  the  preceding  rule,  an  ••quation  may  be  chaiigcil 
into  an'»t]«or.  which  has  iti  n«ots  either  aU  positive  or  all 
nv%>nliv*;  ^^ut  if*  is  chiefly  ujed  in  preparing  cubic  and  bi- 
q^^adrati.*  e-]n.\1  it 'Us  for  .solution,  by  trani^formikg  them 
into  otftcr*  cf  the  Mme  degree,  but  which  want  their 
«iet<*n«l  Unxt. 

r«»t  y -f^j^'  +  y-K  +  r-O  be  any  ijubic  H^uation;  if  wc 
«.iUlitiitt  /f-hn  for  wr.  the  equatioh  ti>  ."hai»«fed  into  th«.- 

fs)l}o1\lll» 


N'lW,  tint  tills  oqn«tiou  niA>  wdiit  iU  b-cond  tenn,  it  u 
sviltini  thit  wt  1iJ/f  only  tu  HiipiH^e  Cp  t/*-0,  or  w  » 

^^  i  vn  this  nAtaiupticu  b«iu.{  nude,  :»bd  the  yAnb  of  n 

■ulv'timitfd  III  l'i«  rHiu.uiiii.^  l«TniJi,  thr  rc^unfiuii  become* 


or.  putting  -  j  +  j-«',  and+l^-^+r-r',  tbs 

equation  may  stand  thus, 

Z  +  ^y  +  f^-O. 

86.  In  general,  any  equation  whatever  may  be 
formed  into  another,  which  shall  want  its  seeoud  tenn,  by 
the  following  rule. 

Divide  the  coefficient  of  the  second  term  of  the  pro- 
posed equation  by  the  exponent  of  the  first  tenn,  an  J  aJd 
the  quotienti  with  its  sign  changed,  to  a  new  uiiki«owii 
quantity;  the  sum  being  substituted  for  the  unknown 
quantity  in  the  proposed  equation,  a  new  equativb  %ill  be 
produced,  which  will  want  the  second  term.  ai«  reqiaired. 

By  this  rule  any  adfected  quadratic  equation  iu«y  be 
readily  resolved;  for  by  tranfforming  it  into  aiijtLsr  ^iiup 
tion  which  wants  the  second  term,  we  thus  redact.  it»  ai4a> 
tion  to  that  of  a  pure  quadratic  Thu«,  if  the  qoadntie 
equation  rf3-3j:  +  6-0be  proposed;  by  8ttUatatiiig5r+; 
for  X.  we  find 

-5y-V      -O,ory«-J-0. 
+  6) 
Hence  y-  *  J,  and  slnre  »-y  h  J,  therefore  r-  *1  +  !- 
+  3.  or  +  2 . 

96.  Instead  of  taking  away  the  second  term  froin  sa 
equation,  any  other  term  may  be  made  to  vanish,  by  sn 
ossun^ptioR  similar  to  that  which  has  been  employed  to 
take  away  the  second  term.  Thus,  if  in  Art  84  we  aasaras 
3»^  +  2^  +  g-0,  by  resolving  this  quadratic  equstioL,  a 
value  of  f»  will  bo  found  which,  when  substituted  in  the 
equation,  will  cauA;  the  third  term  to  vanish;  and,  by  the 
resolution  of  a  cubic  equation,  the  fourth  term  may  be 
taken  away ;  aiid  so  on. 

87.  Another  spocieb  of  transformation,  of  nss  in  ths 
resolution  of  equations,  is  that  by  which  an  equation,  hav- 
ing  the  oo<>fficient8  of  some  of  its  terms  ozpreraed  by  frac- 
tional an^ntilies,  is  changed  into  another,  the  coefficients 
of  which  are  all  integers. 

Let«»+^«"+ J*  +  --0  denote  an  equation  to  be  so 
a         b       9 
transformed,  and  let  ua  assume  y^abex,  and  therefore 

«  -  ^  .  then.  W  substitution,  our  equation  becomes 
abc'         • 

..ud  u.ultiplying  the  whole  equation  by  a*W,  we  h*Ta 
y»  +  6c/;y»  +  a»6?iZy  +  a*&»c»r  -  0  . 
Thus  we  have  an  equation  free  fr  m  fractions,  whfle  at 
the  same  time  the  coefficient  of  the  highest  jv^cr  ^  the 
unknown  quantity  is  unity,  a^  before. 

r^j'umple*  of  the  TraMfcriMttun,  in* J  Sclntitn,  rf  EiHoii'Ai 
when  ea'lain  relatf^ms  anifiu/tt  O-t  rooU  aie  kh^'^m. 

Ex,  1.  If  tf,  6,  tf  AW  t^e  looU  of  the  tqnation  «*  -x«  + 
2»  -  3  -  0,  to  form  the  equation  of  which  the  mots  are 

(1.)  a  +  6,6  +  f,c  +  a. 

Lot  jf  be  any  oi.e  root  of  the  icquiwd  etiuaiinu;  put 
y-.i  +  t  +  <'-Jt-l-«  (Art  79),  and  the  valiiM  of  5  wiD 
be  the  routs  of  the  o^^uation  rcnuir-d,  which  is  therefore 

(l-y)'-(l-y)«-H'(l-r)-3-0. 
01  y--2y»+3y-i-l-0. 

t.K  •-         -i-       — ^ 
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Let 


9  __m_ , 

.  .  »    -r     16    ^  8      ft 


b  the  eq[aation  required 

(3.)  a\  6«,  A 

If  y  «  «*,  the  T&luea  of  y  are  a^  C,  c*.     Accordinglj  we 
require  to  thiow  the  giyen  equation  into  a  form  which 
inTolTes  no  odd  powers  of  «.     This  Lb  done  aa  follows: 
«»-««  +  2«-8-«(««  +  2)-(«»  +  3)-0; 
«(«*  +  2)-«*  +  3. 

or  y(y  +  2)*  —  (y  +  3) , 

or  y«  +  3y«-2y-9-0. 

!■  the  equation  required. 

JRft  3.  Two  roots  of  the  equation 

«*-16«»  +  86««-176«  +  105-0 
ore  1  and  5.     Tmd  the  other  roots. 

The  quantity  on  the  left  hand  side  of  the  equation  la 
(Art  78)  divisible  by  (*  -  IX*  -  5),  or  by  «»  -  6*  +  5. 

The  quotient  is  «*~10v  +  21,  which,  being  put  «0, 
giTOB  3  and  7,  the  roota  required. 

£x.  3.  The  equation  s*~4fl^4-«4-r«0  has  one  root, 
S;  find  r  and  the  other  roots. 

Write  3  for  «,  then  r-6,  and  the  equation  may  be 
written 

(»-3X«*-»-2).0, 
whiohgiTee  «-2,  »--l. 

3x.  4.  TSie  equation  sfi  +  a^- 16«  -  16  «  0  has  two  rootb 
of  thefwm  -fa,  -a;  find  them. 

If  we  write  -  «  for  c,  we  get  the  equation 
«»-«^-16*  +  16-0, 
which  has  also  two  roots,  -  a,  +a,  .*.«*-  a'  is  a  oommon 
meosure  of  the  two  quantities.     But  «*  - 16  ia  easily  found 
to  be  a  oommon  measure  of  the  tVo  quantities,  .*.  a^  4 . 

JKk.  6.  The  loots  of  the  equation 

<B»-6««  +  ll*-6-0 
are  in  aiithmetical  progression;  find  them. 

If  a,  a+6,  a  +  2b  be  the  roots,  their  sum  is  3(a-»-6), 
iL  Ay  three  times  the  middle  root  But  (Art  79}  their  sum 
ia  6,  .-.  a  +  6-2, 

aUo  a(a  +  &)(a  +  26)-6, 

U,  fl(4-a)-3,a«-4a  +  3-0, 

a-l,a-3. 

Jk  6.  The  three  roots  of  the  equation  x*  -  72*  +  16x 
-  8  «  0  are  in  ffeometrical  progression;  find  them. 

Let  a,  or,  01^  be  the  roots;  then  their  product  is  (or)*, 
.-.  (ary^S,  and  ar-2,  .*.  their  sum  a  +  ar-^ar^^T, 
which  gives  «  - 1 ,  »• "  2 , 

and  1  2,  4  are  the  roots. 

8ioT.  XL---SoLnTioH  or  Cubio  Equatioih. 

8&  Cubic  equations,  like  all  equations  above  the  first 
degree^  are  divided  into  two  dasses:  they  are  said  to  be 
oMfv  when  they  contain  only  one  power  of  the  unknown 
quantity;  and  ad/teied  when  they  contain  two  or  more 
poweia  id  that  quantity. 

Pure  cubic  equations  are  therefore  of  this  form,  s*  - 125, 
or  c*-  -27,  or,  in  general,  «'---r;  and  hence  it  appears 
\\ft  a  value  of  die  simple  power  of  the  unknown  quantity 
may  always  be  found  without  difficulty,  by  extracting  the 
cube  root  of  each  side  of  the  equation;  thus,  from  the  first 
of  the  three  preceding  examples  wo  find  0  -  -f  5,  from  the 
•eoond  «-  -  3,  and  from  the  third,  x->  \/rl 


It  would  seem  at  first  sight  that  the  only  value  which 
M  can  have  in  the  cubic  equation  a> « r,  or  putting  r  *«*, 
^  - «* « 0,  is  this  one,  ««o;  but  since  «> -  0*  mav  be  r^ 
solved  into  these  two  factors,  0-0  and  xe'  +  eaf+c',  it  fol- 
lows^ that  besides  the  value  of  m  already  found,  which 
results  from  making  the  factor  a; -0*0,  it  has  yet  other 
two  values,  which  may  be  found  by  making  the  other  fao* 
tor  0*4- 00+ 6*- 0;  and  accordingly,  by  resolvinc  the  qrn^ 
dratic  equation  a^-^ex^  -c*,  we  find  these  vfllues  to  be 

«e+V=l?     ,  -fl-yra?      -l+V-3      ,-l-V-8 
and ;: ,  or— ^ — cand :: 0. 


-8       -i-i/r^ 
-«,»- — = — «; 


s      —       2      •"*      2     ;™      2 

Thus  it  appears,  that  any  cubic  equation  of  this  form, 
«*-«*,  orir-6*«0,  has  these  three  roots, 

•-Ci«- J-     -> —        2 

the  first  of  which  is  real,  but  the  two  last  are  imaginary. 
If,  however,  each  of  the  imaginary  valuea  of  0  be  rsiaoi 
to  the  third  power,  the  same  results  will  be  obtained  aa 
from  the  real  value  of  «;  the  original  equation  0^-0**0 
may  also  be  reproduced,  by  multi^yiug  together  the  three 


factors  x-e,  x- 


-l+V-8 


and  X r c. 


2        ' 2 

89.  Let  ua  now  consider  such  cubic  equations  aa  have 
all  their  terms,  and  which  are  therefore  of  this  form, 

«»  +  A««  +  B«  +  C-0, 
where  A,  B,  and  0  denote  known  quantities,  either  potl 
tive  or  nega^ve. 

It  has  been  shown  (Art  84)  how  an  equation  having 
all  its  tenna  may  be  truuf  ormed  into  another  which  wante 

the  second  term ;  therefore,  assume  «-sr -  -j ,  aa  directed 

in  that  article;  then,  by  proper  substitation,  the  above 
eouation  will  be  changed  into  another  of  this  form, 
|f«  +  2y+r-0, 

wnere  q  and  r  denote  known  quantities,  whe.ther  poaitive 
or  negative ;  now  the  roots  of  this  equation  being  found, 
it  IB  evident  that  those  of  the  former  may  be  readily 

obtained  bj  meana  of  the  assumed  equation  s ay  -  -—  • 

.Besuming,  therefore,  the  equation  ^  +  ^y  +  r  «  0,  let  us 
suppose  jr»v  +  i^  and  it  becomes 

i»"  +  3A  +  3te"  +  i»' 
+  S 


Jte"  +  i») 
hy»  +  2f  >  -0. 
+  r  ) 


Thus  we  have  a  new  equation,  which,  as  it  invohrea 
two  unknown  quantities,  9  and  f,  may  be  resolved  into  any 
two  others,  which  will  simplify  the  determination  of  those 
quantities. 

Now,  it  appears,  that  the  only  way  in  which  we  can 
divide  that  equation  into  two  others,  so  aa  to  simplify  tfao 
question,  is  the  following :  ^ 

3v*s  +  3i«*  +  7v  +  ^-i0, 
•»  +  i»  +  r-  0. 
The  fir»t  of  these  may  also  be  expredsed  thus, 

(3t.  +  jX»  +  0-0. 
Hence,  we  must  either  suppose  that  v  +  f«0,  or  that 
Sw  +  g  "  0 ;  but  the  former  supposition  cannot  be  admitted 
without  supposing  also  that  y*0;  therefore  we  must 
adopt  the  latter.  So  that  to  determine  9  and  t  we  have 
these  two  equations, 

3fs  +  }-0,    •»  +  t»  +  r-0. 

From  the  first,  we  find  if-  -^,and.-.«'i'->  -^<  Thia 
roduooB  the  socoud  equation  to  a  quadratio  in  «*,  via. 
«^  +  rv*  -  ^"0,  the  solution  of  which  equation  ia 
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•  -'/-4r+  >/A?+P;  f-V-ir- VA9»+ir»; 
and  yy  +  f 

ThnB  we  haye  obtained  a  Talne  of  the  nnkaown  qnaatity 
f,  in  terms  of  the  known  qnantities  q  and  r;  therefore  the 
equation  is  resolyed. 

90.  But  this  is  only  one  of  three  yalnes  which  p  may 
have.    Let  ns,  for  the  sake  of  brevity,  put 

A-  -ir+  VS?Tp,  B-  -ir^  Ji;?Tp, 


and  put 


P- 


-l-V-3 


Then,  from  what  has  been  shown  (Art  88),  it  is  orident 
that  9  and  i  have  each  these  three  values, 

f-  i/Si  »-ayB,  g'^fii/B. 
To  determine  the  corresponding  values  of  v  and  m,  we 
must  consider  that  w—  -|«i  f/SS",    Now  if  we  observe 

that  a^  - 1,  it  will  immediately  appear  that  v+t  has  these 
three  values^ 

v  +  M'^aifk  +  PijB 

which  are  therefore  the  three  values  of  y. 

The  first  of  these  f  ormulse  is  oonmionly  known  by  the 
name  of  Cardan's  rule;  but  it  is  well  known  that  Cardan 
was  not  the  inventor,  and  that  it  ought  to  be  attributed  to 
Nicholas  Tartalea  and  Sclpio  Ferreos,  who  discovered  it 
much  about  the  same  time,  and  independently  of  each 
cyther.     (See  the  Historieal  IrUrodttdion,) 

The  formulsB  given  above  for  the  roots  of  a  cubic  equa- 
tion may  be  put  under  a  different  form,  better  adapted  to 
the'  puipoees  of  arithmetical  calculation,  as  follows: — 


Because 


i«--i 
W--3, 


therefore 


9     1 


hence 


f+f-^  f/K — ^  '..thus  it  appears  that  the  three  values 


y-Vl- 


of  If  may  also  be  expressed  thus : 

91.  To  show  the  manner  of  applying  these  formubs,  let 
it  be  required  to  determine  x  from  the  cubic  equation 
«»  +  3««  +  9«-13-0. 

As  this  equation  has  all  its  terms,  the  first  step  towards 
its  resolution  is  to  transform  it  into  another  which  shall 
want  tlie  second  term,  by  substituting  y-1  for  «  as 
directed  (Art  84).     The  operation  will  stand  thus : 

Sr8-y8-3y«  +  3y-     1 

+  3««-     +3y»-6y+   3 
+  9*  -  +9y-  9 

-13-  -13 

•*•  addkg  these,  the  transformed  equation  is 

y«  +  6y-20-0, 
which  being  compared  with  the  general  equation, 

y'+jy+r-O, 
gives  q»G,r'm  -20;  hence 

A-y-2r+  ^/A1^»  +  l'•»-V^10+  ^108", 


therefore  the  second  formula  of  last  article  gtvei  |« 

J/10+ Vi^-T7^;:;^;but  as  this  e^renka  is. 

volvea  a  radical  quantity,  let  the  square  root  of  106  be 
taken  and  added  to  10,  and  the  cube  root  of  the  sun 

found;  thus  we  have  i/lO-k-  ^^108-2-732  nesdy,  aad 
8  S 

therefore   ,i        **;r;;^  — "^S^i  hence  we  at  last  ibd 

V10+V108    2-738 

one  of  the  values  of  y  to  be  2*732  -  -732-2. 
In   finding  the   cube    root  of   the    radical  qoantitj 

V  10+  ^108,"  we  }iava  taken  only  its  approximate  nine, 
so  as  to  have  tiie  expression  for  the  root  un3er  a  istioi»l 
form,  and  in  tiiiis  way  we  can  always  find,  as  near  as  ve 
please,  the  cube  root  of  any  surd  of  the  form  a+  Jh^ 
where  6  is  a  positive  number.  But  it  will  sometima 
happen  that  the  cube  root  of  such  a  surd  can  be  expressed 
exactly  by  another  surd  of  the  same  form;  and  aooord- 
ingly,  in  the  present  case,  it  appears  that  the  cube  root 
of  10+  «yi08  is  1  +  Ji,  as  may  be  proved  by  sctoaSy 
raising  1+  ^  to  the  third  power.      Hence  we  find 

*       ._iL-_2ar^^5i (l-JSi:. 


v^lO+VioS^l+VS     (1-V3)(1+V3) 
that  y- 1  +  v^3  + 1  -  V^-  2,  as  befora 
The  other  two  values  of  y  will  be  had  by  substitating 

1  +  «y3  and  1  -  «/^  for  i/K  and  41  in  the  second  and 

third  formulas  of  last  article,  and  restoring  the  values  of  t 
and  p.    We  thus  have 

So  that  the  three  values  of  y  are 

+  2,         -1+V^.         -1-V^9; 

and  since  jp-y - 1,  the  corresponding  values  of  x  an 

+  1,       -2+7^,       -2-/:r9. 

Thus  it  appears  that  one  of  the  roots  of  the  proposed 
equation  is  real,  and  the  other  two  imaginary. 

The  two  imaginary  roots  might  have  been  found  otha>- 
wise,  by  considering  that  sinpe  one  root  of  the  equation  is 
1,  the  equation  must  be  (^visible  by  x-1  (Art.  78). 
Accordingly,  the  division  being  actually  performed,  and 
the  quotient  put  -  0,  we  have  the  quadratic  equation, 

a<  +  4«  +  13-0; 

which  gives  «—  -  2  ^  7- 9,  the  same  imaginaiy  values 
as  before. 

92.  In  the  application  of  the  preceding  formula  to  the 
resolution  of  the  equation  y'+gy  +  r— 0,  it  is  necesaazyto 
find  the  square  root  of  ^r^ +^ ;  now,  when  that  qusntit? 
is  positive,  as  in  the  equation  y'  +  6y  -  20  -  0,  which  was 
resolved  in  last  article,  no  difficulty  occurs,  for  its  root  mxy 
be  found  either  exactly  or  to  as  great  a  degree  of  aocoiacy 
as  we  please. 

As,  however,  the  coefficients  q  and  r  are  independent  d 
each  other,  it  is  evident  that  q  may  be  negative,  and  sncb 
that  ^^  is  greater  than  ^.  In  this  ease,  the  ezpreasioo 
j^ +|r*  will  be  negative,  and  therefore  its  square  root  so 
imaginary  quantity ;  so  that  all  the  roots  appear  under  an 
imaginary  form.  But  we  are  certain  (Art  81)  that  ereiT 
cubic  equation  must  have  at  least  one  real  root  The  tntii 
ia  that  roots  are  freqiwntly  soa],  though  they  appear  svbr 
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an  fmngipary  form.  Tako,  for  inatance,  the  eqiution 
|r*-6y  +  4-0,  of  which  the  roots  are  found  to  bo 

y-    4/2+1^^+    4/2 ~ 2  V^ 

y-i8y2 +  27^1  +  o  ^2^27^ 
It  will  bo  found  by  actnal  inyolation  that  the  imaginary 
expresiionB  2  +  2  J^  and  2-2  «y^  are  the  oabes  of 
- 1  +  J^\  and    - 1  -  J^\   respectiyely,  whence  by 
mbstitation  we  find 

y-2,  y»l+  ^,  andy-1-  ^/T. 

98.  We  ahall  now  prove,  that  as  often  as  the  roots  of 
the  eqnation  «'  +  ^+r-0  are  real,  q  is  negatire,  and 
^  greater  than  \r*;  and,  conyersely,  that  if  J^  be 
greater  than  {r*,  the  rooU  are  all  real 

Let  US  suppose  a  to  be  a  real  root  of  the  proposed 
equation* 

Then  tf'  +  j^  +  r-O, 

And  o'  +  sa  +  r-O. 

And  therefore,  by  subtraction,  «'-a'  +  2(«-a)a0; 
hence^  diyidlng  by  «  -  a,  we  hare 

This  quadratic  equation  is  formed  from  the  two  remain- 
ing roots  of  the  proposed  equation,  and  by  resolving  it  we 
find  

And  as,  by  hypothesis,  all  the  roots  are  real,  it  is 
evident  that  q  must  necessarily  be  negative,  and  greater 
than  |a* ;  for  otherwise  the  expression  ^y-Ja^-g  would 
be  imaginazy.  Let  us  change  the  sign  of  q,  and  put 
y-Ja*  +  rf;  thus  the  roots  of  the  equation  or' -;«  +  r-0 
will  be 

and  here  <2  is  a  positive  quantity. 

To  find  an  expression  f or  r  in  terms  of  a  and  d,  let 
Sa'  +  <2be  substituted  for  g in  the  equation  o'-sv  +  r-O; 
we  thence  find  r-  -^afi-^-ad;  so  that  to  compare  together 
the  quantities  q  and  r,  we  have  these  equations, 
g-Jc^+i,  r-  -Ja»  +  a<f. 

In  order  to  make  this  comparison,  let  the  cube  of  }$  be 
taken,  also  the  squaro  of  jr,  tiie  results  are 

and  therefore,  -by  subtiaction. 

Now  the  square  of  any  real  quantity  being  always  positive, 
it  foUowB  that  8d(ia' -  i<i)*  will  bo  positive  when  dis  posi- 
tive; hence  it  is  evident  that  in  this  case  ^^  must  be 
greater  than  |r*,  and  that  ^^  cannot  be  lees  than  ^,  un- 
lesa  d  be  negative,  that  is,  unless  -  Ja  +  Jdi  -  {a  -  Jd^ 
the  two  other  roots  of  the  equation  are  imaginary.  If  we 
anxypose  d-O,  then  ji^^\^',  and  the  roots  of  the  equa- 
tions, which  in  this  case  are  also  real,  two  of  them  bdng 
equaL 

Upon  the  whole,  therefore,  we  infer,  that  since  a  cubic 
equatioa  has  always  one  real  root,  Its  roots  will  be  all  real 
as  often  as  (2^  is  negative,  and  ^^  greater  than  |f^;  and 
eoDseqiieDtfy,  that  in  this  case  the  f onnuhe  for  the  roots 
must  express  real  quantities,  notwithstanding  their  imagin- 
azy fonn. 

94  Let  y*-$y  +  r-0  denote  any  equation  of  the 
form  which  has  been  considered  in  last  article,  namely, 
that  which  has  its  roots  all  real;  then,  if  we  put  a->  -  Jr, 


6^  ^\  t  -  Jr",  one  of  the  roots,  as  expressed  by  the  flrsl 
formula  (Art  90)  will  be 

This  expression,  although  under  an  imaginary  form,  mnut 
(as  w"  have  shown  in  last  article)  represent  a  real  quantity, 
although  wo  cannot  obtain  it  by  the  ordinary  process  ul 
arithmetic. 

The  case  of  cubic  equations,  in  which  the  roots  are  oU 
real,  is  now  called  the  irreducHU  cote. 

It  is  remarkable  that  the  expression 

s/a-^bj-i-h  tya-bj'i, 
and  in  general,    ___^__^         _______« 

i/a+bj^-^i/a-b^^^l, 

where  A  is  any  power  of  2,  admits  of  being  reduced  to 
another  form,  in  which  no  impoesible  quantity  jb  found. 

Thus,    Va-HVv^+  V^a-6V^I^  V2a  +  2  y^a'^-^, 

and  i/a  +  b  J^+  i/a-b  /^l^ 

V(V2a  +  2Va«  +  6^  +  2*/^TP), 
as  is  easUy  proved  by  first  squaring  and  then  taking  the 
square  root  of  the  imaginary  formula.  But  when  »  is  3, 
it  does  not  seem  that  such  reduction  can  possibly  trke  placei 
If  each  of  the  surds  be  expanded  into  an  infinite  series, 
and  their  sum  be  taken,  the  imaginaiy  quantity  «/  ~  1 
wiU  vanish,  and  thus  the  root  may  be  found  by  a  direct 
process. ' 

Sbot.  XSL^-^SoLxmam  or  Biquadsatic  EquAXiosra. 

95.  When  a  biquadratic  equation  contains  all  its  terms, 
it  has  this  fofm» 

*<+Ajp«  +  Bjf«  +  G»+D-0 

where  A,  B,  C,  D  denote  any  known  quantities  whatever. 
We  shall  first  consider  pure  biquadratics,  or  such  as  con- 
tain onlv  the  first  and  last  terms,  and  tttbiWoro  are  of  this 
form,  «*-&*.  In  this  case  it  is  evident  that  «  may  be 
readily  had  by  two  extractions  of  the  squan*  root;  by  the 
first  we  find  i^ - &*,  and  by  the  second  «- &  TUs,  how- 
ever, is  only  one  of  the  values  which  x  may  have;  for  since 
s^  -  b*,  therefore  «*  -  5*  -  0;  but  «*  -  6*  may  be  resolved 
into  two  factors  «*  -  6*  and  «*  +  &*,  each  of  which  admits  of 
a  similar  resolution;  for  ^^h^^(x-  b)(x+b)  and  a^  +  l^ 
-(«-&  V~^)('+^«/^)*  Hence  it  appears  that  the 
equation  ««  -  5*  -  0  may  also  be  expressed  thus 

(»-6)(*+6)(*-6/^l)(*+6V~l)-0; 
so  that  X  may  have  these  four  values, 

+6,     -6,     +6v^i,     -jy^i. 

two  of  which  are  real,  and  the  others  imaginary. 

96.  Next  to  pure  biquadratio  equations,  in  respect  of 
easiness  of  resolution,  are  such  as  want  the  second  and 
fourth  terms,  and  therefore  have  this  form, 

**  +  2af*  +  *-0. 
These  may  be  resolved  in  the  manner  of  quadratic  equa- 
tions; for  if  we  put  y-tf*,  we  have 

y*  +  2y+*-0, 
from  which  we  find  y -  "^    'l^""    ,  and  therefore 


f-*x/ 


-gAVJTTi; 


97.  When  a  biquadratic  equation  has  all  its  terms^  the 
manner  of  resolving  it  is  not  so  obvious  as  in  the  two  for- 
mer coses,  but  its  resolution  may  be  always  reduced  to  that 
of  a  cubic  equation.    There  are  various  methods  by  which 
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such  a  redaction  may  be  effected.  The  following,  wluch 
TTO  salect  as  one  of  iLe  most  ingenious,  was  first  giyen  by 
Euler  in  the  PeUrtburg  CommerUariei,  and  afterwards  ez- 
liUincd  more  fully  in  his  EUmenU  of  Algebra, 

We  haye  ahready  explained.  Art  92,  how  an  equation 
which  is  complete  in  its  terms  may  be  transformed  into 
another  of  the  same  degree,  but  which  wants  the  second 
term;  therefore  any  biquadratic  equation  may  be  reduced 
to  this  form, 

where  the  second  term  is  wanting,  and  where  p,  q,  r,  de- 
note any  known  quantities  whatever. 

TbeA  we  may  form  an  equation  similar  to  the  aboTe,  1st 
us  assume  y-  Ja-\-  Jh-i-  Je,  and  also  suppose  that  the 
letters  a,  6,  c  denote  the  roots  of  the  cubic  equation 

j?  +  Pa»  +  Q?-B-0; 
(hen,  from  the  theory  of  equations  we  have 

We  sqixare  the  assumed  formula 

y-  y/ck-\r  Jhjir  Jc, 
and  obtain  j^-a  +  6  +  «  +  2(^'a*+  Jae-^  Jhc), 
ur,  substituting  -  P  for  a  +  6  +  «^  and  transposing; 

y«  +  P-2(  Va5+  V<w+  ^'S). 
Let  this  equation  be  also  squared,  and  we  have 

y«+2Pj?+P«  =  4(a6+ac+6c)+8(Va%+VoW5+Vo5?); 
and  since  a5  +  ac  +  6e«-Q, 

and    i/i?5c+VoPc+Va5?=VaR(Va+v'J+Vc)»Vl.y, 
the  same  equation  may  be  expressed  thus: 

y*  +  2Py»  +  P«-4Q  +  8Vfi".y. 
Thus  we  ««ave  the  biquadratic  equation 

y*  +  2Py«-8^.y  +  P«-4Q-0, 

oneof  the  roots  of  which  is  y*  Ja-^  Jb+  ^^  while  a,  5,  c 
ore  the  roots  of  the  cubic  equation  s*  +  Pj^  +  Qf -B-0. 

98b  In  order  to  apply  this  resolution  to  the  proposed 
equation  y*  +py*  +  ?y  +  r  -  0,  we  must  express  the  assumed 
coefficients  P,  Q,  B  by  means  of  p,  q,  r,  the  coefficients  of 
tLat  equation.  For  this  purpose,  let  us  compare  the  equa- 
tions 

y*-hpy*-hgy-»-r-0, 
y«  +  2Pj^-8V^y  +  P»-4Q-0, 
and  it  immediately  appears  that 

2P-P,      -Sy/R^q,     P«-4Q-r 
an  J  from  these  equations  we  find 

S'    ^         16    »  64 

ITenoe  it  follows  that  the  roots  of  the  proposed  equation 
are  generally  expressed  by  the  formula 

y-  ^/a+  Jb-{-  Je\ 
where  OflfC  denote  the  roots  of  this  cubic  equation, 

^2"^     16  64     " 

But  to  find  each  particular  root,  we  must  consider,  that  as 
the  square  root  of  a  number  may  be  either  positiye  or  nega- 
tive, so  each  of  the  quantities  Ja,  Jb,  Je  may  have 
either  the  sign  +  or  -  prefixed  to  it;  and  hence  our 
formula  will  give  eight  different  expressions  for  the  root 
It  is,  however,  to  be  observed,  that  as  the  product  of  the 
^Chree  quantities  Ja^   ,Jb,   Je  must  be  equal  to  J5  or  to 

•  \ ;  when  q  is  positive,  their  product  must  be  a  negative 

quantity,  and  this  can  only  be  effected  by  making  either 
one  or  three  of  them  negative;  again,  when  q  is  negative. 


iheir  product  must  be  a  positive  quantity ;  so  that  is  thk 
case  they  must  either  bo  all  positive,  or  two  off  them  snat 
be  negativei  These  considerations  enable  us  to  detomiiie^ 
that  four  of  the  eight  expressions  for  the  root  belong  to  the 
cose  in  which  q  is  positive,  and  the  other  four  to  thit  is 
which  it  is  negativa 

99.  We  shall  now  give  the  result  of  the  preoe£ng  ifr 
vestigation  in  the  form  of  a  practical  rule;  and  ss  tk 
coefficients  of  the  cubic  equation  which  has  been  foasd 
involve  fractious,  we  shall  transform  it  into  snother,  is 

which  the  coefficients  are  integers,  by  sapposing  i-r. 

Thus  the  equation 

^2    ^     16         64     ** 
becomes,  after  reduction, 

f«.f.2ps».f.(p«-4r)r-S«-0, 
it  also  follows^  that  if  the  roots  of  the  latter '  eqostias 

are  a,  5,  e,  the  roots  of  the  fonner  are  -  ^  4  >  a »  ^  ^ 

our  rule  may  now  be  expressed  thus: 

Let  y*-hj>y^+2y+ra0  be  any  biquadiatio  eqastiao 
wanting  its  second  tenn.    Form  this  cubic  equatioii 

and  find  its  roots,  which,  let  us  denote  by  a,  5,  & 
Then  the  roots  of  the  proposed  biquadratic  equation  in^ 


when  q  is  positire, 
y=4(Va-V6+V^, 


when  q  is  negative^ 
y=}(Va4-VJ+Vc), 

y=J(-^/a-VF+-/c). 

100.  As  an  example  of  the  method  of  resolving  a  U- 
quadratio  equation,  let  it  be  required  to  detcimine  tht 
roots  of  the  following, 

«*-26a:»  +  60r-36-0. 
By  comparing  this  eqaation  with  the  general  fonnnla)  is 
have/)-  -25,  j-  -f  60,  r-  -36;  hence 

2p-  -50,>a-4r-769,2»-3600, 
and  the  cubic  equation  to  be  resolved  is 

f«-50»«-f769t-3600-0; 
the  roots  of  which  are  found,  by  the  ruled  for  cabia,  to 
be  9,  16,  and  25,  so  that  Va-3,  .Jh^i^     c-5.    Kov 
in  this  case  q  is  positive,  therefore 

a;=J(-3-4-6)=-6, 
a=i/-3+4+6)=-H3, 
a;  =  u{-h3-4-J-5)=+2, 
»=J(-H3+4-6)  =  +l. 

101.  We  have  now  explained  the  particular  ides  bj 
which  the  roots  of  equations  belonging  to  each  of  the  iiflt 
four  orders  may  be  determined;  and  this  is  the  grolsEt 
length  mathematicians  have  been  able  to  go  in  the  direct 
resolution  of  equations;  for  as  to  those  dt  the  fifth,  sod  ill 
higher  degrees,  no  general  method  has  hitherto  been  ionod, 
eiUier  for  resolving  them  directly,  or  reducing  them  to 
uthezB  of  an  inferior  degree. 

It  even  appears  that  the  formube  which  express  the  noti 
of  cubic  equations  are  not  of  universal  application;  for  is 
one  case,  that  is,  when  the  roots  are  all  real,  they  beoon 
illusory,  so  that  no  conclusion  can  be  drawn  fram  tbeoL 
The  same  observation  will  also  apply  to  the  fonanhB  for 
the  roots  of  biquadratic  equations,  because,  befora  tiiijcio 
be  applied,  it  is  always  necessary  to  find  the  roots  of  i 
cubic  equation.  But  both  in  cubics  and  in  biqudistis 
equations,  cfven  when  the  f oimulss  involve  no  iTSif"*? 
quantities,  and  therefore  can  be  always  applied,  it  is  non 
convenient  in  practice  to  employ  other  mflthodi^  litiA  se 
are  hereafter  to  explain. 
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102.  When  the  coefficients  of  the  tenns  of  an  equation 
form  the  same  numerical  series,  whether  taken  in  a  direct 
or  an  inyerted  order,  as  in  this  example, 

**+jw»+2»«+;w  +  l-0, 
it  may  always  be  transformed  into  another  of  a  degree  de- 
noted by  half  the  exponent  of  the  highest  power  of  the 
unknown  quantity,  if  that  exponent  be  an  eren  number; 
or  half  the  exponent  diminished  by  unity,  if  it  be  an  odd 
number. 

The  same  observation  will  also  apply  to  any  equation  of 
ilus  f onn, 
;    *  «• +|XM5»+2aV +/»««  + a*- 0. 

103.  That  we  may  effect  the  proposed  transfonnation 
upon  the  equation 

**+jw8  +  2a!*+/Mf  +  l-0, 
let  every  two  terms  which  are  equally  distant  from  the 
extremes  be  coUected  into  one,  and  the  whold  bo  divided 
by  «•,  then  ^  ^ 

Let  us  assume  ,  1 

then  ««  +  2  +  ^-««,  and  «•  + Jj-««-2. 

Thus  the  equation  «'  +  ^+p(«  +  -)  +  g-0, 
«^+pf+j-2-0 


«+-»#,  therefore  «^-«e  +  laO. 

z 


becomes 

and  since 

Hence^  to  determine  the  roots  of  the  biqpadiatio  equation 

«*+p«»  +  2»*+jM?+l-0, 
we  form  the  quadratio 

«^+p»+j-2-0, 

and  find  its  roots,  which,  let  us  suppose  denoted  by  /  and 

/' ;  then  the  four  roots  of  the  proposed  equation  will  be 

found  by  resolying  two  quadratic-  equations,  yiz, 

*»-jra?+l-0,    *«-«"«  +  l-0. 

104.  It  may  be  observed,  respecting  these  two  quadratic 
equations,  that  since  the  last  term  of  each  ii  unity,  if  wo 
put  a,  d'  to  denote  the  rootB  of  the  one,  and  &,  V  those  of 
the  other,  we  have  from  the  theory  of  equations,  aa'—  1, 

and  therefore  tf'*--;  also  56'  -  1,  and  6' «- :  now  a,  a',  6, ;  •> 

h'  are  also  the  roots  of  the  equation 

«*+P«»+j«*+;m?+1-0. 
Hence  it  appears  that  the  proposed  equation  has  this 
property,  that  one-half  of  its  roots  are  ue  reciprocals  of 
the  other  half;  and  to  that  circumstance  we  are  indebted 
for  the  simplicity  of  its  resolution. 

105.  If  the  greatest  exponent  of  the  unknown  quantity 
in  a  reciprocal  equation  is  an  odd  number,  as  in  this 
exsmplef 

«'+pa?*  +  j«8 -I- <?««+;»+ 1-0, 
the  equation  will  always  be  satisfied  by  substituting  - 1 
for  x;  hence,  - 1  must  be  a  root  of  the  equation,  and 
therefore  the  equation  must  bo  diTisible  byd;  +  l.  Ac- 
oordingly,  if  the  diTision  be  actually  performed,  we  shall 
have  in  the  present  case 

«*  +  (p-l>r»-(p-(?-l)««-h(p-l>c  4-1-0, 
another  reciprocal  equation,  in  which  the  greatest  exponent 
of  «  is  an  even  number,  and  therefore  resolvable  in  the 
manner  we  have  already  explained. 

106.  As  an  application  of  the  theory  of  reciprocal  equa- 
tlonsi  let  it  be  proposed  to  find  «  from  this  equation. 


<Tri?-^' 

where  a  denotes  a  given  number. 

Every  expression  of  the  form  «" 4- 1  is  divisible  by  »-f- 1 
when  »  ii  an  odd  number.  In  the  present  case,  the 
numerator  and  denominator  being  divided  by  « -i- 1 » the 
equation  becomes 

g*-g»+g^-g+l 

and  this  again,  by  proper  reduction,  becomes 

(a..l>p*+(4a+l)«»+(6a-l)«»+(4a  +  l>p.fa-l-0j 

'    A       **-•  4a+l        <Ja-l 

and,  puttmg  i>— j-j,  2  — J— ^ , 

^•^ps^  +  qa^-^px-k-l'^O; 
a  reciprocal  equation,  resolvable  into  two  quadratics. 

Equations  which  hayb  Equal  Roots. 
107.  When  an  equation  has  two  or  more  equal  roots, 
these  may  alwayo  be  discoyered,  and  the  equation  reduced 
to  another  of  an  inferior  degree,  by  a  method  of  resolution 
which  is  peculiar  to  this  daas  of  equations. 

Although  the  method  of  resolution  we  are  to  employ 
will  apply  alike  to  equations  of  every  d^ee,  having  equal 
roots,  yet,  for  the  sake  of  brevity,  we  shall  take  a  biqua- 
dratic equation, 

a^-hpsfi  +  qa^  +  rx  +  t^O, 
the  roots  of  which  may  be  generally  denoted  by  a,  I,  r., 
and  d     Thus  we  have,  from  the  theory  of  equations, 
(«-a)(»- 6)(«-<j)(«-<f)-«* +!»•  +  ?«* -^•r!^-^».  ^• 
Let  us  put 

A  -  (»  -  a)(x  -  h)(x  -  c),  A"  -  (a?  -  a)< 
A'  -  («  -  aX«  -  6)(jp  -  d),  M"  -  (2?  -  6> 
then,  by  actual  multiplication,  we  have 
A   =««-a)      +oi) 

A'  =a»-a)      -J.a6) 

-6>a;«-^od>x-aM, 

-rf)  +M) 
A'sx'-a)      4-oc) 

-c  >  a^+oi  >a 

-d)  +cd) 
A''=«>-6)      +Jc) 

"d)     -fed) 
and  taking  the  sum  of  these  four  equations; 
A-|-A'+A^-|-A"'=4fl;»-3a^      +2a6  ^ 


'Md^ 


-36 
-3c 
-3d 


z> 


+  206 

+2ad 
-I- Sic* 
•|-2&d 
4-2€d 


-060 

'  ~acd 
'bed 


But  since  a,  5,  c^  <?  are  the  roots  of  th6  equation 
««+iwE»+ga?+fx+^'=0, 
we  have  -3(rf-h5-|-c+d)=^'3p, 
S(a&+ac+ad+&c+ (d+cd)  =  29 , 
"(abc+ahd-^acd+bca^^r; 
A-|-A'+A"-J.A"=4a!»+3px»4-23X+r.  > 
This  result  expressed  in  its  most  general  form  is  ft* 
follows : — Let  A  represent  the  product  of  all  the  differences 
x-a,  d^c,  except  one,  Xi,  the  sum  of  ali  such  products; 
thenXA.-raJ^»-l-(«-l)p«*^-f(n-2)afcr*4   Ac. 

108.  Let  us  now  suppose  that  the  proposed  biquadratic 
equation  has  two  equal  roots,  or  a- 6;  then  «-a-»«-  A, 
and  since  one  or  other  of  these  equal  factors  enters  each 
of  the  four  products  A,  A',  A",  A'",  it  is  evident  that 
A-f  A'  +  A"-l-A"',or  4«*  +  3p««  +  2jaf  +  r  must  be  divisible 
by  «  -  a,  or  ff  -  (.  Thus  it  appears  that  if  the  proposed 
equation 
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liave  two  equal  roote,  each  of  them  mtisfe  alao  be  a  root  of 
this  equation, 

for  when  the  first  of  these  equations  is  divisible  bj  («  -  of, 
the  latter  i»  necessarily  divisible  by  «  -  a. 

Let  us  next  suppose  that  the  proposed  equation  has 
three  equal  roots,  or  a'^b'^e;  then,  two  at  least  of  the 
three  equal  factors  x-a,  x-b,  x-e,  must  enter  each  of 
the  four  products  A^  A',  A",  A'",  it  is  evident  that 
A  +  A'  +  A"  +  A'",  or  4a»  +  3pi*  +  2^«  +  r  must  be  twice 
divisible  by  «  -  a.  Hence  it  follows'  that  as  often  as  the 
proposed  equation  has  three  equal  roots,  two  of  them  must 
also  bo  equal  roots  of  the  equation 

109.  Proceeding  in  the  same  manner,  it  may  be  shown, 
that  whatever  number  of  equal  roots  are  in  the  proposed 
equation 

they  wiU  remain,  except  one,  in  this  equation. 

4«"  +  3/M5*  +  2gx  +  r-0, 
which  may  be  derived  from  the  former,  by  multiplying 
each  of  its  terms  by  the  exponent  of  « in  that  tenn,  and 
then  diminishing  the  exponent  by  unity. 

110.  If  we  suppose  that  the  proposed  equation  has  two 
equal  roots,  or  a-6,  and  also  two  other  equal  roots,  or  6-<f, 
then,  by  reasoning  as  before,  it  will  appear  that  the  equa- 
tion derived  from  it  must  have  one  root  equal  to  a  or  6, 
and  another  equal  to  cor  d;  so  that  when  the  former  is 
divisible  both  by  {x-af  and  («-<?}*,  the  latter  wOl  be 
divisible  by  («  -  a)  («  -  c). 

111.  As  a  particular  example,  let  us  tpJce  this  equation, 

a*-13a?*  +  67«»-171«»  +  216*-108-0, 

ind  apply  to  it  the  method  we  have  explained,  in  order  to 
diaoover  whether  it.has  equal  roots,  and  if  so,  what  they 
are.  We  must  sedc  the  greatest  common  measure  of  the 
proposed  equation  and  this  other  equation,  which  is  formed 
agreeably  to  what  has  been  shown  (Art  109), 

5af*  -  62«8  +  201««  -  342«+ 216  -  0 ; 
and  the  operation  being  performed,  we  find  that  they  haye 
Q  common  divisor,  «'-8«*  +  21«-18,  which  is  of  the 
third  degree,  and  consequently  may  have  several  factors. 
Let  us  therefore  try  whether  the  last  equation,  and  the 
following, 

20«*-156i^  +  402«- 342-0, 
which  is  derived  from  it  by  the  same  process,  haTe  any 
common  divisor;  and,  by  proceeding  as  before,  we  find 
that  they  admit  of  this  divisor,  »-3,  which  is  also  a 
factorof  the  last  divisor,  d^-&B'  +  21« -18;  andtiierefore 
the  product  of  the  remaining  factors  is  immediatdy  found 
by  <tiviuon  to  be  «*  -  6dP  +  6,  which  is  evidently  resolvable 
ijito«~2  and  «-3. 

Thus  it  appears  that  the  common  divisor  of  the  original 
equation,  and  that  which  is  immediately  deriyed  from  it, 
is  («-^2)  (x^^f\  and  that  the  ^(manxm  divisor  of  the 
second  ana  thinl  equations  is,  x^  3.  Henqe  it  follows 
that  the  proposed  equation  has  {x  -2^  for  one  factor,  and 
(x  -  3)*  for  another  factor,  and  may  therefore  be  expressed 
thus,  («-2^  («-3)*»0.  The  truth  of  this  conclusion 
may  be  easily  yerified  by  multiplication.  The  five  roots 
are  2,  2,  3,  3,  and  3.  ^ 

112.  The  property  proved  in  Art  107  enables  us  to 
establish  numerous  relalions  between  thB^oeffidents  and 
roots  of  an  equation,  in  addition  to  the  fundamental  one 
established  in  Art  79,  such  as  the  following: — 

Sinoeif+lMr-*+flar*+  Aa-(x-a)(jr-5)(»-c)4c 


and  «^^+(»- l)par*+(»- 2)«ar^+4eL- 
(»-6)(»-e)...  +(*-aX*-«)...  +  ... 
by  division 


where  S|,  S|^  8„  ^c,  are  the  sums  of  the  fiist,  iseod, 
third,  Ac,  powers  of  the  roots  of  the  equation. 
Multiplying  oat  and  equating  coefficients^  we  get— 


Or 


JRc  1.  As  a 
**+gx+r-0. 
Here 


8i+p«0 
S,+j»Si+22«0 

particular  oase^  take  the  enhie  eqoitioa 

S.«0 
8,+2«=0 
8,+3r.0 
B4+j8,«0 


The  last  may  be  written — 

&  8,    8, 

t.e.,  if  a + 5  4- e  ">  0,  then  win 

o^+y-K?*    o^+y+c*    rf[+y+f ^ 
6        "        3        '         S        ' 
From  Sf + ^fi% + rSi  •  0,  we  get 


Or 
Here 


Take  the  biquadratic  eqaatiaii 

8|-0 

S,+2g«0 

8a+3rs0 

84+9S,+4f«0 

S,+jS,+fS,«0 


Sl.ll 
5      3  ' 


I' 


itf.,  if  <i  +  (+e+i- 
then   1!!±51±^±?. 


0,  . 


S 


fiQUATIOm  WHOSE  BOOIB  1X1  BjLflOHlL 

113.  It  has  been  shown  in  Art  79,  that  the  last  ton 
of  any  equation  is  always  the  product  of  its  rooti  isfai 
with  oontraiy  signs.  Hence,  when  the  roots  are  zation4 
they  may  bo  discovered  by  the  following  rule: 

Bring  all  the  terms  of  the  equation  to  one  side;  find 
an  the  divisors  of  the  last  term,  and  snbirtitate  th«mlo^ 
oessively  for  the  unknown  quantity.  Then  each  dmnr, 
which  produces  .a  resolt  equal  tu  0,  is  a  root  of  tlM 
equation. 

Ex.  Let«*-4^-7«+10-0. 
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Tbe  dim>r8  of  10,  the  last  tenn,  an  1,  2,  5,  10,  each 
ol  which  may  be  taken  either  podtiyely  or  negatively;  and 
these  being  substituted  successiyelv  for  «  we  obtain  the 
following  results: 

By  putting  +lfQr«^  1-  4-  7+lOa  0, 
-1,  -1-  4+  7+10=  12, 
+2,  8-  16-14+10a-12, 

-2,         -8-   16+14+10=.  ,   0, 
+5,         126-100-36+10=  »  0. 

Here  the  diYisors  which  produce  results  equal  to  0  are 
+  1,  -  2,  and/  +5;  therefore  these  are  the  three  roots  of 
the  proposed  equation 

Sect.  XTV.  Solution  of  Equations  bt  Appboxi- 

MATION 

114  When  the  roots  of  an  equation  cannot  be  accu- 
rately expressed  by  rational  numbers,  it  is  necessary  to  have 
recourse  to  methods  of  approximation ;  and  by  these  we 
can  always  determine  the  numerical  Yalues  of  the  roots  to 
as  great  a  degree  of  accuracy  as  we  pleasei 

The  application  of  methods  of  approximation  is  rendered 
easy  by  means  of  the  following  proposition : 

If  two  numbers,  either  whole  or  fractional,  be  found, 
which,  when  substituted  for.  the  unknown  quantity  in  any 
equfttion,  produce  results  with  contrary  signs,  we  may 
conclude  that  at  least  one  root  of  the  proposed  equation- 
is  between  those  numbers,  and  is  consequently  real 

Let  the  proposed  equation  be 

*»-6*«  +  10a?-15-0, 
which,  by  collecting  the  positive  terms  into  one  sum,  and 
the  negatiye  into  another,  may  also  be  expressed  thus, 

«»  +  10a?-(5««  +  15)-0; 
then,)  to  determine  a  root  of  the  equation,  we  must  find 
such  a  number  as,  when  substituted  for  x,  will  render 

»»  +  10»-5aj»  +  16. 
Jjot  us  suppose  X  to  increase  and  to  faaye  erery  degree 
of  UiAgnitude  from  0  upwards  in  the  scale  of  number; 
then  «^  +  lOx  and  Sx*  + 16  will  both  continually  increase, 
but  with  different  degrees  of  quickness,  as  appears  from 
the  following  table . — 
Snocessiye  yalues  of «;  0,    1,    2,    3,      4,      6,      6,^ 

of  «»  +  10*;  0,  11,  28,  67,  104,  175,  276,  Ac. 

of  5«*  +  16;  16,  20,  3p,  60,    96,  140,  195,  ^ 

By  inspecting  this  table,  it  appears  that  while  x  increases 
from  0  to  a  certain  numerical  yalue,  which  exceeds  3,  the 
positiye  part  of  the  equation,  or  j^  +  lOx,  is  always  less  than 
tho  negatiye  port,  or  Sje*  + 15 ;  so  that  the  expression 

«»  +  10«-(6««  +  16)or«»-5««  +  10*-15 
most  necessarily  be  negatiya 

It  also  appears,  that  when  x  has  increased  beyond  that 

niunerical  yolue,  and  which  is  eyidentiy  less  than  4,  the 

positive  "paii  of  the  equation,  instead  of  being  less  than  the 

negatiye  party  is  now  greater,  and  therefore  the  expression 

*»-6^  +  10*-15 

U  changed  from  a  negative  to  a  positiye  quantity. 

Hence  we  may  conclude  that  there  is  some  real  and 
detenninate  value  of  x^  which  is  greater  than  3,  but  less 
than  4,  and  which  will  render  the  positive  and  negative 
parts  ci  the  equation  equal  to  one  another ;  therefore  that 
value  of  X  must  be  a  root  of  the  proposed  equation ;  and 
as  what  has  been  just  now  shown  in  a  particular  case  will 
readily  apply  to  any  equation  whatever,  the  truth  of  the 
pgpoposition  is  obvious. 

115.  From  the  preceding  proposition  it  wiU  not  be 
diflbnU  to  discover,  by  means  of  a  few  trials,  the  nearest 
intagm  to  the  roots  of  any  proposed  numerical  equation ; 


and  those  being  found,  we  may  approximate  to  the  roots 
continually,  as  in  the  following  example : 

tf«-42*-3x  +  27-0. 

To  determine  the  limits  of  the  roots,  let  0,  1,  2,  S,  4t 
be  substituted  successively  for  x;  thus  we  obtain  the  fol- 
lowing corresponding  results : 

Substitutions  for «,  0,      1,    2,    3,      4, 
Results,  +27,  +  21,  +  6,-9,  +  16. 

Uence  it  appears  that  the  equation  has  two  real  root^ 
one  bei\«een  2  and  3,  and  anotiier  between  3  and  4. 

That  we  may  approximate  to  the  first  root,  let  us  sup- 
pose d;-*2+y,  whore  y  is.a  fraction  less  than  unity,  and 
therefore  i^s  second  and  higher  powers  small  in  com- 
pariBon  to  its  first  power :  henee,  in  finding  an  approxi- 
mate value  of  y,  they  may  be  rejected.  ^  Thus  we  have 

«*=+16+32y,  &a 
-4flB»=-32-48y,  &a 
-3i  a-  6-3w 
+  27  =+27 


Hence  0  s      6  ^  19y  nearly, 

and  y-i---*26;  therefore,  for  a  first  approximation  m 

have  «- 2*26. 

Let  us  next  suppose  «*-2*26 +  s^;.then,  rcgecting  as 
before  the  second  and  higher  powers  of  y^  on  account  of 
their  amallness,  and  retaining  three  decimal  places,  we  hav9 

y'-.  -^-0075,  and«-2-26+y'-2-2676..  This  value 

of  «'  is  true  to  the  last  figure,  but  a  more  accurate  value 
maybe  obtained  by  supposing  d;«2'2675+y'',  and  pro- 
ceeding OS  before. 

116.  The  method  we  have  hitherto  employed  for  approxi- 
mating to  the  roots  of  equations  is  known  by  the  name 
of  the  method  of  wccetsive  tubiUiuUoni,  and  was  first 
proposed  by  Newton.  It  has  been  since  improved  by 
lAgnoga,  who  has  given  it  a  form  which  has  the  advan- 
tage of  showing  the  progress  made  in  the  approximation 
by  each  operation.  This  improved  form  we  now  proceed 
to  explain. 

Let  a  denote  the  whole  number  next  less  to  the  root 

sought,  and  -  the  fractbn,  which,  when  added  to  a,  com* 

pletes  the  root ;  then  «-a+-.    If  this  value  of  «  be  sub- 
stituted in  the  proposed  equation,  a  new  equation  involving 
y  will  be  had,  which,  when  cleared  of  fractions,  will  necei»- 
sarily  have  a  root  greater  than  unity. 
Let  6  be  the  whole  number  which  is  next  less  than  that 

root;  then,  for  the  first  approximation,  we  have  ««>a+T 

But  b  being  only  an  approximate  value  of  y,  in  the  same 
manner  as  a  is  an  approximate  value  of  x,  we  may  suppose 

y  —  6  + -;;  then,  by  substituting  &  +  ->  for  y,  we  shall  have 

a  new  equation,  involving  only  y^,  which  must  be  greater 
than  unity.  *  Putting  therefore  b'  to  denote  the  next  whole 
number  less  tium  the  root  of  the  equation  involving  y^,  we 

have  y-^  +  f/;  and  substituting  this  value  in  that  of  e, 

the  result  is 

*»a  + 1- 

for  ft  seeend  approximate  value  of  x. 

To  find  a  third  value,  we  may  take  /*i'+-7,  and  io 

on,  to  obtain  more  aoeurate  approximations. 

T.  —  70 
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117.  Wlien  the  eonditioDB  ot  a  questioii  are  sack  tbal 
fhib  number  of  unknown  qnantitiM  excaodi  the  number  of 
eqnatioiny  that  qoertion  will  admit  of  innumerable  aola- 
tione^  and  la  therefore  said  to  be  indetenninata.  Thua,  if 
it  ba  required  to  find  two  numbers  eubjtet  to  no  other  limi- 
tation than  that  their  sum  be  10,  we  have  two  unknown 
quantitiea  m  and  y,  and  only  one  equation,  Tia.  «+|r- 10, 
which  may  evidently  be  aatiafied  by  innumerable  different 
TBlnee  of  m  and  y,  if  fraetional  aolutiona  be  admitted.  It 
ii,  howerer,  usual,  in  such  queetiona  as  this,  to  restrict 
▼alues  of  the  numbers  sought  to  poeitiye  integers,  and 
therefore,  in  this  case,  we  can  have  only  these  nine  solu- 

"^  »-l,2,S,4,5,6,7,8,9; 

y.9,  8,  7,  6,  6,  4,  3,  2,1; 

which  indeed  may  be  reduced  to  five;  for  the  first  four  be- 
oome  the  same  as  the  last  four,  by  simply  changing  m  into 
p,  and  the  contrary. 

118.  Indeterminate  problems  are  of  different  orders, 
according  to  the  dimensions  of  the  equation  which  is 
obtained  after  all  the  unknown  quantities  but  two  haye 
been  eliminated  by  moans  of  the  given  equations^  Those 
of  the  first  order  lead  always  to  equations  of  this  form, 

ax  +  hy^e^ 

where  a,  5,  «,  denote  given  whole  numbers,  snd  «,  y,  two 
numbers  to  be  found,  so  that  both  may  be  integers.  That 
this  condition  may  be  fulfilled,  it  is  necessary  that  the 
coefficients  a,  5,  have  no  common  divisor  which  Lb  not  also 
a  divisor  of  c;  for  if  a  -  m<f  and  h'^me,  then  a«  +  ijr  -  mdx 

•f  au|f-e^  and  dx-k-ey^  — ;  but  tf ,  s^  «|  y ,  are  supposed  to 

be  whole  numbers,  therefore  —  is  a  whole  number;  hence 
m 

M  must  be  a  diviK>r  of  a 

We  proceed  to  illustrate  the  manner  of  resolving  inde- 
terminate equatbna  of  the  first  order,  by  some  numerical 
•Kamples. 

JPff.1.  Given  2s  +  8y«  20,  to  detennine  candy  in  whole 
positive  numbers. 

fVom  the  given  equation  we  have  «»  — ^-^ ■-  12  - y  - 

*^.    Now,  since  m  must  be  a  whole  number,  it  foQows 

that  ^^  must  be  a  whole  number.     Let  us  assume  ^^ 

*  2 

«■  s,  then  y  ■>  1  +  2f ;  and  «  ->  11  -  3i,  where  i  might  be 
any  whole  number  whatever,  if  there  were  nu  limitation  as 
to  the  signs  of  m  and  y.  But  since  these  quantities  are 
required  to  be  positive,  it  ii  evident,  from  the  value  of  y, 
that  f  must  be  either  0  or  positive,  and  from  the  value  of 
c,  that  it  must  be  leas  than  4;  hence  s  may  have  these 
three  values,  0,  1,  2,  3. 

Iff-   0,         f-1,         f-2,         t-3; 

Then/*-^^'        '-2'        '-^        '-2, 
ly-   1,        y-3,        y-5,        y-7. 

JBx,  2.  It  is  required  to  find  all  the  possible  ways  in 
which  £60  can  be  paid  in  guineas  and  moidores  only. 

Let »  be  the  number  of  guineas,  and  y  the  number  of 
moidorea  Then  the  value  of  the  guineas,  expressed  in 
shillings,  is  21dr,  and  that  of  the  moidores  27y;  therefore, 
from  the  nature  of  the  question,  21dr  +  27y  -  1200,  or, 
dividiag  the  equation  by  3,  Ix  +  9y-  400;  hence,  proceed- 
mg  as  before,  we  obtain 

y-7tf-3, 

0-61 -9tf. 

From  the  value  of  a;,  it  appears  that  v  cannot  exceed  6, 
and  from  the  value  of  y,  that  it  cannot  be  leas  fTif^n  1. 


Henoeifv-   1,    2,    8,    4^    5,    6, 

we  have  0-52,  43,  84,  25,  16,    7. 

y*  4, 11, 18,  25,  82,  89. 

119.  In  the  foregoing  mramplea  the  unknown  i^ 
X  and  y  have  each  a  detaiminate  number  of  positive  nbn; 
and  this  will  evidently  be  the  case  as  often  aa  the  pnposed 
equation  is.  of  this  fonn,  ax-^-hp^e.  If,  lioweif«,(bt 
n^gative^  that  ii^  if  the  equation  be  of  thia  fona^  tm-h§ 
-e,  ora«-!^  +  fl^  wa  shall  have  questiooa  of  adiiEBnat 
kind,  admitting  eaoh  of  an  infinite  number  of  sofattioMi 
these,  however,  may  be  resolved  in  the  same  manner  ss  tht 
preceding. 

120.  If  an  equation  were  proposed  involving  tlini 
unknown  quantities,  as  o^-t-iy-t- a -c^  by  transpoeitumvs 
have  ttr  +  iyx^'Gi,  and,  putting  tf-a-^,  cur +dy-i^. 
From  this  kst  equation  we  may  find  valuea  of  «  and  yd 
this  form, 

«">fnr+fi^,  y—mr-hnV, 
or0-fnr-t-fi(<f-cs),  y^m'r+n{d-a); 

where  $  and  r  may  be  taken  at  pleasure,  ezoept  in  so  !tt 
as  the  valuea  of  x,  y,  t,  may  be  required  to  be  all  positiTB; 
for  from  such  restriction  the  values  of  t  and  r  may  be  eoo- 
fined  within  certain  limits  to  be  determined  from  the  girea 
equation. 

121.  We  proceed  to  indeterminate  problema  of  the  seeoDd 
degree:  limiting  ourselves  to  the  consideration  of  the  for 
mula  y*»a +  &*-!-«',  where  «  is  to  be  found,  so  tbsty 
may  be  a  rational  quantity.  The  poesibility  of  rendering 
the  proposed  formula  a  square  depends  altogether  upoa  t^ 
coefficients  a,  6,  c;  and  there  sre  four  cases  of  thaproUos. 
the  solution  of  each  of  which  is  connected  with  aome  peoa- 
liaiity  in  its  natura 

Ca»e  1.  Let  a  be  a  square  number;  then,  putting  /  for 
a,  we  have  y*  -y"  +  hx+afl.  Suppose  i^^^+tr+S-y ♦ 
mx;  then  ^4*  to-l-ca^  «y*-(- 2yiii«+mV,  or  ijr4-cs'- 
2yma;+mV,  that  ii^  b  +  cx'-^^tgrn-hm^x;  hence 

Cote  2.  Let  e  be  a  square  number -y*;  then,  putsirg 
Ja  +  bx  +y^- m -t-yv,  we  find  a-i-hx+g^t^^m^-^^rngx 
+y'x',  or  a  +  hx^m*-\-2mffx;  hence  we  find 

Ca$e  8.  When  neither  a  nor  « is  a  square  number,  yet  il 
the  expreasion  a  +  hx-hea^  can  be  resolved  into  two  ample 
factors,  as/4*yar  and  h+Ias,  the  irrationality  maybe  tsken 
away  as  follows ; 

Assume  Vo+SpTS*-  J{/+ffx){h  -l-feB)-ai(/+^), 

then  (/+y»)(A+i»)-mV+^)*»  or  A+l«-aiV+y*)i 
hence  wa  find 

and  in  all  these  fonnula  m  may  be  tsken  at  pleasura 

Cote  4.  The  expression  a  +  bs  +  cs*  may  be  traasfonsad 
into  a  square  as  often  as  it  can  be  resolved  into  two  psitii 
on^  of  which  is  a  complete  square^  and  the  other  a  prodnd 
of  two  simple  factors;  for  tiien  it  has  tins  fonn,^+(r, 
where  p,  q,  and  r  are  quantities  which  oontain  no  pomr 
of  X  higher  than  the  first  Let  us  assume  •Jf^-¥qr»p^ 
mq;  thus  we  have  p^  +  qrm,]3^  +  2mpq-\-m^BnAr»2w^ 
+  m*g,  and  as  thu  equation  involves  only  the  first  pow 
of  «,  we  may  by  proper  redujtion  obtain  from  it  rstionsl 
values  of  x  and  y,  as  in  the  three  foregoing  ossea 

The  application  of  the  preceding  general  methods  of  ns» 
lution  to  any  particular  case  is  very  easy;  we  shsll  th« 
fors  conclude  with  a  single  exampla 
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*  Mx.  It  iB  required  to  ibd  two  iqiian  numbers  whose 
scan  18  s  given  sqnaro  number. 

*  Let  o^  be  the  given  square  number,  and  «*,  ^,  tiie  nun- 
bers  regnired ;  then,  by  the  question,  a'+y'«a*,  and |f« 

Va*-«*.  This  equation  is  evidently  of  such  a  form  as  to 
be  resolvable  by  the  method  wnployed  in  case  1.  Aooord- 
ingly,  by  comparing  Vo'-«*  with  the  general  expression 

%^+6«+«?,  we  have  ^-a,  6-0,  «-  - 1,  and  substi- 
tating  these  values  in  the  f onnulae,  and  also  *  »  for  +  m> 
we  find 


Son  a(i^~l) 


Ef  a-»^i-l;  tnere  insults  «->2ii,  y-n*-l,  a«n*+ 1. 
Hence  if  r  be  an  even  number,  the  three  sides  of  a  rational 

ri^t-angled  triangle  ato  ^(^)  "  1» (^)  +1*     If  r  be  an 

f*— 1    f'+l 
odd  number,  they  become  (dividing  by  2)  r,  — j— ,  —r-  • 

For  example,  if  r— 4;  4,  4  - 1,  4+ 1,  or  4,  3,  6  are  the 
sides  of  a  rightongled  triangle;  if  r-  7,  7,  24,  2$  are  the 
sides  of  a  right-angled'  trian^e. 

6zG$.  XYI — ^Thbobsmb  of  SzPAiniioir. 

1.  Binomial  Theorem^ 

r  122.  To  demonstrate  this  theorem,  which  has  for  its 
object  the  expansion  of  (a+«)"  in  the  fonn  P  +  Qa;  + A^ 
+  Bx*+&c.,  we  shall  fint  find  P  and  Q;  and  then  de- 
tenmne  the  other  coefficients  A,  B,  &c  in  terms  of  P 
sndQ. 

Ml.J(a+.)..{a(l+f)}"-a.(l+;)". 

it  being  attumed  that  the  power  of  a  product  is  the  pro- 
duct a  the  powers  of  the  factors,  whatever  be  the 
index. 
(2.)  Let  II  be  a  whole  number.    Since 


1 +«)»-!+« 
l+«)>-l  +  2«+«* 
l+«)»-l  +  S«+  &c; 


a  we  assume  (1  +  «)^'  - 1  +  (n  -i) « + &c.,  and  multiply 
both  sides  by  1 +«,^  shall  obtain  (1 +  »)*- 1 +!!«  +  &&; 
whence  our  induction  is  complete  to  prove  that  the 
numencal  of  coefficient «  ie  the  same  as  the  index. 

(3.)  Let »  be  a  positive  fraction^  •    We  may  take 

(l+«)5-.l  +  Q»+&c 
(l+«);-(l  +  Q«  +&c.)«, 
^^f  l-4;/M?+&c.-  m-^+&c.    (Oa8e2.) 

(4.)  If  »  be  negative  -  -  m 

B 1  -ifi«  +  &c.  by  division. 
Hence,  generally  the  numericaV  coefficient  of  « is  the  same 
as  the  index. 

To  obtain  A,  B,  &&,  in  terms  of  the  first  and  second 
terms,  we  break  up  x  into  two  parts,  y,  i,  which  enables 
us  to  write  the  expression  1  +  a;  in  two  different  ways : 
Id,  retaining  the  parts  of  «  in  connection;  2cf,  dissevering 
them.  In  tbe  &st  fonn  we  simply  multiply  out,  and 
thus  exhibit  a  result  not  dependent  on  the  properties  of 
an  index,  eBoept  in  so  far  as  relates  to  the  first  and  second 
terms,     tn  the  second  form  we  apply  the  propertied  of  an 


index  to  eveiy  teritt.  The  oottseqtldttce  is,  that  the  hitter 
form,  bearing  a  more  intimate  connection  with  the  pro- 
perty of  an  index  than  the  former,  is  more  determinato 
than  the  other.  The  comuaiison  of  the  two  results  com* 
pletes  the  demonstration. 

L     (l+«)*»(l+f+«)- 

»l+n(y+«)   +A(tf+«)^+B(y+s)«+&t 
el-fny+Ay>  +Bji»    +&a 
+»i  +  2Ayi+3B/»+&c 

IL  (i+»)*«(i+f+«)'=(i+»+y)\ 

.(l+.)-(l  +  ^J 

«(l+s)-+n(l+s)-»y+A(l+«)-V+4c. 
•    1+ny  +Ay*-|-&c. 

+  iis+»(n-l)«y+A(n-2>y«+&e. 

Now,  as  these  two  expansions  are  the  expansions  of  the 
same  thing  in  the  same  form,  the  coefficients  of  i,  ty,  ry*, 
dsc.,  must  be  the  same  in  botiL     Compering  them,  we  get 

n^n,  2A-n(n>l),  3B - A(n - 2). dba 

.        A     nfiLlD    B     ^(^-•^)     Kn-l)(n-2) 
'•  1.2    •  3      "       1.2. a 

tbc  ■■  &C. ;  and  finally,  whatever  n  be, 

(1 +«).- 1 +««+=^>*. +2i!i^^)«.+&a 

Cor.  1.  If  »  is  a  positive  whole  number, '  the  series  is 
finite,  since  eveiy  term  after  the  (»  +  l}th  will  involve  »  -  » 
as  a  factor.  > 

Cor.  2.  Since  the  coefficients,  when  the  index  is  a  whole 
number,  are  the  results  of  simple  multiplication,  they  are 
necessarily  whole  numbers,  «.&,  any  such  expression  as 

^  ,    i'^ — '  is  a  whole  number  when  n  is  such 
1.2.3 

Cor.  3.  The  sum  of  the  numerical  coefficients  is  2*,  for 
it  is  equal  to  (1  + 1)*,  as  will  appear  if  we  write  1  for  «. 

Cor.  4.  The  sum  of  the  coefficients  in  the  even  places 
is  equal  to  the  sum  of  the  coefficients  in  the  odd.  This 
will  appear  if  we  write  - 1  in  place  of  k 

Cor.  5.  If  the  index  is  a  whole  number,  the  coeffidenta 
from  the  end  are  the  same  as  those  from  the  beginning;  for 
they  occur  at  the  beginning  of  («  + 1)"  in  the  same  positions 
ss  at  the  end  of  (1  +»)i^ 

Cor.  6.'  The  product  1.2.3. . .  .ris  sometimes  expressed 
by  the  i^breviated  form  [n  With  this  notation  the  coeffi- 
cient of  df  in  (i  +«)•  may  be  written.— S^—  • 

Cor.  7.  The  sum  of  the  squares  of  the  coefficients  ol 
(1  +«)*  is  the  coefficient  of  sf  in  the  ejqiansion  of  (1  +«)^, 

and  is  equal  to  /t^*' 

£xaMpl€t, 

fcL(l+*)-*-l+^«  +  ^f~^*«  +  ^~*^ 

-l-2«+3*>-4«»  +  &a 
generally      (1 +«)-•-! -n*+^5^i^««-&c 

and  (l-«)— -l+i.*+^Y^««  +  &c 

Mx,  2.  Find  the  coefficient  of  ac'  in  ^»  -l-  «*  f  ^  f  ^ 
+  «*+*•)«. 
The  expression  may  be  written 
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Hm  ooefficient  required  ia  therefore  that  of  «*  1%  the 
lost  ftetor,  Tiz.  6. 

Jk  8.  Rndlliesumaf  1  +  3ii+ S^5fi^+4  "ifiL^^ 

B^vritingl  +  lfor  2, 1  +  2  for  3,  &&,  this  aeriai  may 
be  broken  up  into  the  eum  of  1  -fti-f  *^*^^+&0i 


mod 


.+8«fe^+a,. 


.*•  the  som  required  ia         2*+ fi2*^. 
£x.L  I^indthesnmof  l+|»+|^2^^  +  &a 
Multiply  by  ii+l ;  the  produet  is 

II 

I, a 

2»+»-l 


*^+    1.2    +       1.2.3      *^ 


n+l 


•*.  the  simi  required  is 

Xx.  5.  It  «;  denote  the  product  c(«  -  1)(«  -  2) . . . 
( 9  -  r  + 1)  wha^yer  be  r,  and  a  similar  notation  be  applied 
to  y,  and  («+y)»  then 

We  have  (l  +  a)*-! +«ia+ Y^  a«i-j-^o«  +  &c. 

(l+a)»-l+yia  +  -j^a«  +  &a 
(1  +  a)*+*  -  their  product 
But  {l+a)^--l  +  («+y),a  +  i2j±^a«  +  &a 

Equating  ooefficienis  of  a*  in  the  two  ezpreBdons  for 
(1  +  a)*^,  and  multiplying  by  1  .  2  ...  i^  the  required 
result  is  obtained. 

£x.e.  If tfandnbeless than  1, then (1+«)*<(1  +  H«). 

For  (l+*)--l+ji*+!!^)««+ 

^  7.  On  the  same  hypothesis  (1  +«)*<  — 

nx>Te  that  (1  +  «}'*  >  1  -  fw  exactly  as  in  the  last 
ezample. 

J!s;  8.  If  *<1;  »>r<r+l;  then  (!+«)"> the  sum 
of  the  first  r+ 1  teims  of  the  expansion;  and  <  the  sum 
of  the  first  r + 2  terms. 

Xx,  9.  The  difference  between  the  sums  of  the  squares 
of  the  even  coefficients  of  the  expansion  of  (!  +  «)*,  when 
» is  an  eren  whole  number,  and  the  sum  of  the  squares 

.  JL 

of  tfaa  odd  coefficients  is  (  - 1}*"/!  ^^V . 

2.  Lo^'trithmie  Theorem, 
123.  The  definition  of  a  logarithm  is  precisely  the  same 
as  that  of  an  index  or  exponent  (Art  21}  Tiz. — the  logarithm 
of  a  product  if  equal  to  the  turn  of  the  lo^arithme  of  ^ 
f  acton.  Such  being  the  case,  we  are  at  liberty  to  employ 
the  definition,  either  in  the  form  first  given,  or  in  the 
algebraic  form  oT^p.  In  this  last  fonn  x  is  called  the 
logarithm  of  y  to  the  index  or  baee  &  The  base  ol  the 
common  or  tabular  logarithms  ia  10, 


124  Befon  ptfopdeding  to  the  damooatatkn  cf  Ai 
theorem  by  which  a  logarithm  is  expressed  in  the  fons  cf 
a  series,  it  may  be  as  well  to  illustrate  the  defisiticnH 
app^ed  to  conmion  logarithma. 

1«^,  Since  1  is  the  logarithm  of  10,  we  may  ioqnift  of 
what  is  4-  the  logarithm;  if  we  resume  the  fona  Vf^f^ 
and  write  ^  f or  «,  we  have  to  inquire  what  is  p. 

Sinoe  10*-y,  10*xlO*-y«. 

But  10* X 10*- 10*+^  (def.)  - 10. 

ys-10and|ri-  «/ 10 -3. 1622777, 

so  that  the  number  of  which  |-  is  the  logarithm  ii  sot  t 
whole  number,  but  a  fraction  lying  between  8  and  3). 

In  the  same  way,  we  may,  but  with  great  kbcur,  aieer- 
tain  the  numbers  of  which  any  given  fiactioii  is  tbi 
logarithm. 

2d,  The  definition  will  evidently  enable  us  to  oblab  t 
large  number  of  logarithms,  when  a  few  have  b«eaiD« 
known.  For  example :  Given  log  2  » .  30103  to  fud 
log  4  and  1<^  5. 

Log  4-log  (2  X  2)-log  2+log  2  (det) 
-2  log  2-.  60206; 

Log6-logj-logl0-log2 

-l-log2-.69897. 
If  in  addition  to  1<^  2,  log  3  be  known,  we  can  fial  i 
vast  number  of  others.    For  example :  Qiven— 

Log    3-.  47712  to  find  log  6  and  log  72. 
Log    6-log2x3-log2+log3-.77816, 
Log  72-log  8  X  9-3  log  2  +  2  log  3-1 .  85733. 

125.  To  expand  log  (1  +«)  in  terms  of  x. 

Sinoe  1<^  1  -  0;  the  expansion  must  commence  with  the 
first  power  of  x,  the  coefficient  of  which  will  depend  os 
the  radix  or  base.  This  coefficient  we  shall  detensiiM 
afterwards  for  the  common  logarithms.  In  the  meantipn 
we  ahall  denote  it  by  A. 

Let  then  log  (1  +  «)-Aj;+Bc>  +  Cc*+&& 

Put  y+f  for  «;  then 

L       Log  (l4-r+«)«A(y+i)^  ■*"S&"*'l21"*"** 
-f  Ajt  +2^+30y%-f  &e. 

+  66.     +&C 

n.         Leg  a+»+«)=log  (1+y)  (l  +  j^) 

-loga+f)+log(l+i^ 
•Ay+B/+&c 
Am 

+  &C. 

-Ay+Dy«+&c. 

+Aji(l-y+f»-Ac) 

+&a 

Equating  coefficients  of  ^  |n^  jr^  ^,  in  the  tvo  » 
pensions,  ^ere  results 

A-A,2B--A,3C--A 

log(l+»)-A(».|  +  J-&o.) 

126.  Cor.  If  X -a- 1,  where  a  is  the  base  of  the  ijiUB, 

wehave  l-A|a-l-i(a-l)«+&c| 

This  expansion  of  log  (l+«)  is  not  convetgeot^  U, 
the  terms  do  not  diminish  as  we  advance,  but  the  eoetisiy, 
when  X  is  any  whole  number  greater  than  1.  We  esn,  bov- 
ever,  readily  obtain  from  it  a  eonveiging  series  fbr  ths  dtf- 
f erenoe  between  the  locanthms  of  the  c 


THnniio  OP  BZPABnon.3 
•  lor  lag(l+«)-A^«-  j+iu.^ 

V«(1-.)-a(— |-&e.) 
.'.    lug(l+«)-kg(l-#)-2A(«+J+^+&o.) 

Now      log(H-«)-log(l-»)-logJ±^, 
Mid  •  lus  to  Iw  f ooiul,  M  QuX  r-^  thall  b*  tlie  qtioti«nt  of 
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oooaecotiye  mimben  * 


l+ii 


ThkgiTw 

«d   iog*-±---aA{; 


1 
1 


8u+l'*'3(Su+l)» 


+fta 


moduiiui  ot  tlw  qriteia  of  kgaritibms  vboM  1mm  Is  a  - 
oaU  it  r.  We  have  now  to  determine  B^  0,  &a,  in  tennii 
of  r,  from  the  form  of  expansion 

Write  y +#18  place  of  «;  then 

L  «H*-l+f<f+i}      +B(f-».^+Aa 

-l+ry  +W  +&C 
+»  +2Byi-+&o. 

+&0. 

IL  ^+«-ayxaF 


xfl+m 
"1  ' 


127.  To  apply  this  formnla  to  the  olcolation  of  eom- 
mon  logarithnUy  we  will  commence  by  finding  from  it 
a  few  l^arithms  of  the  system  for  which  A- 1.  In  this 
^y"*«ft  and 

L         IfM-l,log2-2{|+i.l+&a} 
-.693,147,2. 

2.UM-4.1og5-log4+2{J+|.i+&a} 

-1.609,437,9. 
Hence  log  10- Ipg  2+ log  5 

-2.302,585,1. 

This  system,  for  which  A  - 1  is  the  so-called  Napierian 
system,  which  assumes  no  hase,  bat  defines  a  logarithm  to 
be  sack  that  the  increment  of  the  nomber  shall  be  the 
{Hodnct  of  the  number  by  the  increment  of  the  logarithm. 
In  this  system  the  number  of  which  the  logarithm  is'l  is 
2 .  718 . .  •  •  and  is  generally  designated  by  tiie  letter  a 

To  pass  bom  Napierian  logarithms  to  oommon,  we 
()b8erye  thai  if  s*- 10<^— »;  « is  the  logarithm  of  ii  to  the 
base  f,  and  jr  to  the  base  10.  Now,  taking  the  Napierian 
logarithm  of  each  side  of  this  equation,  we  obtm  «- 
y  Nap.  log  10. 

Or  «     _?_« ■ 

*^"N»pilogl0'"2. 302,585,1* 

-srx.  4342944819 
-«  X  .  4343  yeiy  nearly. 

This  multiplier^  which  was  preyiously  denoted  by  A,  is 
eallod  the.flio^««  of  the  common  system  of  lonrithms. 
A  celebrated  calculator  of  the  last  century,  Mr  A.  Sharp, 
found  it  to  be 
•434294481903251827651128918916605082294397TK) 

5803666566114454. 
For  farther  details  on  the  construction  and  use  of  logsr 
rithmic  tables,  the  reader  is  referred  to  the  Article  on 

LoOAUTHiaL 

SL  JxponenUal  TheorewL 
128.  It  ii  now  required  to  expand  a*  in  terms  of  «. 
1.  Write  1 + a  - 1  for  0,  and  apply  the  binomial  theorem ; 
tha  result  is 

{l+(a-l)}'-l+«(a-l)+^^^(a-l)«+&a 

Qera  the  only  term  which  doee  not  contain  x  is  1;  and 
the  codBdent  of  «  being  traced  through  the  different  terms^ 
is  easily  seen  to  be 

a.l^I{<i.l)«+J(a-l)«-&a 

Tbiia  will  sewi  (Art  126)  to  be  th^  lec^rooal  ^  the  | 


Equating  coefficients  ot  m,  ifM,  ^  Ac,  in  L  and  U 
we  get 

T'^r,  2B-f*,  SO-rB,  &q. 


'-rh' 


flT-l+fw+T^  +  r^  +  Aa 


1.2,3' 
2^1.2.3^ 


129.  Now,  aince  •  is  such  (Art   127)  that  •- 1  - 

i(s-l)>+Ao. -1,  and  r-a- 1 -|(a- l)*+&o.,  what. 

ever  a  be,  it  foDowB  that  when  s  takes  the  pisoe  d  a,T 
Wmies  1. 

andpottfng     «-l,  s-l  +  l  +  ^  +  Aa 

-2. 718281828459040.  •« 


Again 
but  since^ 
wehafo 


^-1+r 


fS 

^1.2^"* 


o'.l+fw+YTs'''^ 


a-l+r 

From  this  equation  we  have  r-Nap.  log  a^  a  result 
obtained  before. 

130.  We  may  approximate  directl|y  to  the  Tslno  of  f 
whena— 10,  thus 

so  that  the  coefficient  of  « in  Qj  is  -n 
dent  of  « in  f- j  is 

i-'-se-'Ma-')'-*' 

-2.302... 

AddiiioiuU  Jfjumplm, 

Sa  1.  To  find  the  vahie  to  which  fl  +£j*^pa«tfhfls 
ati  m  becomes  larger  and  larger. 
By  the  binomial  tbaorsni 
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«o  that  (l  +  ^)\pproache8  the  Taloe  l+«  + J!^  +  ^ 
or  e*,  as  m  beoomea  larger  and  laiger. 
^'  ^'  0  +i)'wn»chea to «•  (l  -  ^)  aamuieroaaea. 

B^.  3.  »--?(*-l)-+^!^(n.2)-.&a 

-1.2...» 
whan  » ia  a  whole  number. 

*--!+»«+— *o. 

But  «'-l-l+,+^+to.-l-«+^+&a 
.-.    n.  («•-!)•-«• +;w^«+&a 

Equting  eoeffidenta  of  «■  in  L  and  IL,  we  get 

i.s...»-r8:::^+-r:r  r«:r5-*« -' 

irhich  ia  the  required  result 
Cor.  When  r  ia  less  than  fly 

J7«.  4;  The  logarithm  of  a  number  to  the  base  a*  is 
a  mean  proportional  between  ite  logarithma  to  the  baaea 
a  and  a"*. 

If  «,  y,  ^  are  the  logarithms  to  the  three  baaea  in  order, 
we  have 

•*•  nx^p 

consequently  x^^yt, 

Ex,  5.  d*  >1  +«,  whatever  be  «. 

If  «  be  positive,  or  if  it  bo  negative  and  leaa  ^vti  unity, 
the  expansion  may  be  thrown  into  the  form 

'•-»+'+rnrO+l)+*» 

eveiy  term  of  which  after  1  +« is  positiva 


For 


Hence 


^>l+« 


e.P>2i 
«.2«>3« 

and,  by  multiplication,  e"|n>(l  +»)*. 
i?*:  7.  If  a  be  a  whole  number  >  e,  »•+"  >(»+!)». 
By  the  demonstration  of  Ex,  6, 

«»•>(! +n)* 
But  !»>«    .«.     n"+">(l  +  j»)% 

/Sf*  a  Tf  u*+»  -  («  +  1)-,  ihen  «  >1  <« 


For  » ia  eWdently  >  1. 


H  Umi  we  aoppoaa  ja>l<lt 


-»+»+^K^+v) 


-  2 +a  aeriea  of  positive  tanna  by  tliafayp^ 
theaia  »<  2,  which  is  absnzd, .-.  i»>2. 
Taking  the  Napierian  loe^thma  of  each  aidA  of  ^ 


equation  »> 


■(■*i)-. 


we  get 


k..-1-i+i-- 


<1 

^A  9.  Nap.  log  jr>l-j<#-l. 

Becan«elog»--l<«i-l-l  +  l(l-iy+4a 

log«>l--. 
And  becauae  when  «>!,«<  1 +  («- l}<f  1^ 

log«<x-1; 
whenjr<i,  1(«  «  -  log  (1  ~  r=lr) 

--{l-«+5(l-«)«+&c.{ 
-*-l-.i(l-«)«-&a 

Ex,  10.  Nap.  log  «  approachea  to  2*  («^-  1\  as  t 
increases. 

SsOT.  XVn. — CoirrnnnD  FaAonoNa 

181.  Every  quantity  which  admits  of  being  ezpraosed 

by  a  common  fraction  may  also  be  expressed  in  tlie  fonn  of 

what  is  called  a  fxmJtMiMntd  Jraetiom.    The  natora  of  saA 

fractions  will  be  easily  understood  by  the  following  example: 


Let  the  fraction  be  v.,ww^^>  or,  which  is  the  aame^  S-i- 


14159 
100000* 
14159 
100000  ' 

1 


lOOOOO' 

Since  100000  -  7  x  14159  +  887,  therefbn 
14159  I 

7x14159+887  ^ 


'^14169 


,   314159       , 
and  ,,ww.^  -  3  + 


100000 


7+ 


887 
14155' 


887 


By  treating  the  fraction  -^^^^  in  the  aama  may,  and  < 
tinning  the  process,  we  readily  obtain 

?yi5?-3+i  1 

100000  7  +  73.1      , 

*'"*'T+—     I 

'     4 
By  an  operation  in  all  respects  the  same  aa  has  baea 
just  now  performed,  may  any  proper  fraction  whatever  fct 
reduced  to  the  fonn 

and  it  ia  then  called  a  wtUunud  ftxteticm^ 

\^%  When  tbo  root  of  any  equation  la  foovi  V  tl» 


OONTOrOSD  FBACnONB.] 
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method  ezpbbad  in  Art  116,  tb»  Tthie  of  (he  unknown 
qoAtttit^  ia  endenily  ezpreseed  bj  a  oontinaed  firMtUm. 

For  if  «  be  tKetoot  eoiight,  weh«ve«-a+-,  y-6  +  p 

^t  ft'+  i,  ^-  d^  +  jij,  &a  where  a,  6,  *',  5",  ^  denote 

the  whole  nnmben,  which  are  next  leas  than  the  trae 
vahiea  otm,f,  ^»/'»  ^    ^  iheref<»e,  an  the  Yalue  of  x 


5^._  for  jf,  it  becomea 

1 


Again,  if  in  this  aecond  yalue  of  «  we  aabatitate  6'  +  -p> 
for  f^,  i^  become 


And  ao  on  ebntinoaDy, 

133.  It  18  ea87  to  see  in  what  manner  the  inv^rae  of  the 
preceding  operation  is  to  be  performed,  or  a  continued  frac- 
tion reduced  to  a  common  fraction. 

This  fnMtionfl  which  reault  from  omitting  portions  of  a 
eontinned  fraction  are  termed  the  eotwe/yenti  to  that  frac- 


tion. 


Thnsi  if  the  fraction  be  a.+-^^  1  ;  — iathiefirat 


conTeixent,       ^. ,  the  second,  Ac 
<»ifli+l 

134.  The  principal  practical  application  of  the  properties 
of  continaed  fractions  is  to  approximate  to  the  value  of  o 
given  fractidiL  The  proposition  on  which  this  application 
depends  is  the  following : — 

yo/ractUn  in  lermi  ejudUy  low  can  give  to  good  an  ap- 
proximation^ tke  value  of  a  fraction  at  a  eonvtrgent  to  the 
continued  fr'aedon  which  expreteee  it  doee. 

To  demonstrate  thia  proposition,  it  ia  requisite  to  estab- 
lish three  pmliminary  propositions,  which  we  shall  do  veiy 
briefly. 

135.  (l.)«If  ^  denote  the  nth  convergent,  or  the  re- 
duced fraction  which  results  from  stopping  at  o^,  and  reduo- 
iBfe  then p^-a^,p,-l-p^,  5^-0^^,+^^. 

Bmce  no  denominator  can  be  multiplied  by  itself  the  re- 
duced fraction  must  give  j>,  »  ojl  •)•  K 

^^^  PwH  ^  obtained  by  writing  <i.+ for  a^  and 

reducing, 

Pi^i-«fi(a.A+B)+A-a^,^,+A*; 
ie.,  the  multiplier  of  any  a  ia  the  previoua  p,  and  the  other 
term  is  the  multiplier  of  a  in  the  previous  convergent, 
hence  the  proposition. 

This  IS  at  once  obtained  by  eliminating  a,^  from  the  two 
equstiona  of  last  article, 

1 37.  (3.)  The  successive  ^nveigents  are  alternately  greater 
and  less  than  the  complete  fractiox^  and  each  convergent 
ftpproachea  nearer  in  value  to  it  tlion  the  preceding. 

If  A  denote  the  complete  denominator  a^i  -H  Ac. ;  u  the 
««nidete  fraction;  tiien  i»«.^fe±&=S;  and  by  subtracts 

ing  sooceesively  ^  and  ^  from  » in  thia  form,  it  wifl  be 

"jeii  at  onoe  that  the  nsulto  have  different  signs,  and  that 

1  h^  ^erenosls  the  huger. 
^Jj^'  We  are  now  able  to  prove  the  propositioii  enun- 


Let  -^  bea  fraction  nearer  to  «  than  ^^ ;  then  smoe 
tho  convergents  are  alternately  too  great  and  too  smidl; 
^ »     »       I  ™'"*  ^  ™  order  of  magnitude. 
•\  If  the  first  be  the  greatest, 

Beducing  and  applying  Prop.  2,  there  results  ^>7,^|. 

Similarly  by  inverting  the  fractions,  it  may  be  proved 
that /»!».+,. 

£x,  1.  To  determine  when  a  transit  of  Venus  may  be 
expected. 

The  relative  sidereal  periods  of  Venus  and  the  earth  are 
!ik24,700  days  axM  365,266  days.  The  continued  fiaction 
which  expresses  the  quotient  of  these  numbers  is 

8  235 

The  fifth  convergent  is  r- ;  the  sixth  —  i 

On  account  of  the  smallness  of  — ,  the  fonuer  isa  vnn 

dose  approximation,  «.&,  8  years  and  13  sidereal  periods 
of  Venus  aro  veiy  nearly  eqUaL 

In  consequence  of  ihiiB,  a-transit  occurs  after  one  period 
of  8  yeara,  and  then  again  not  till  after  235  yean  have 
be«ui  completed. 

The  la^  pair  of  transits  at  the  descending  node  occurred 
in  1769,  1777 ;  and  at  the  ascending  node  in  1639,  1647. 

The  next  pair  will  accordingly  occur  at  the  latter  node 
in  1674  and  1882.  The  days  of  transit  will  be  December 
8  and  December  6,  respectively. 

Ex.  2.  To  fin4  the  periods  of « probable  recurrence  of 
eclipses  of  the  sun. 

An  edipse  of  the  sun  will  occur  whenever  the  place  of 
the  new  moon  is  within  about  13^  of  the  line  of  nodjBS. 
Now,  the  interval  between  two  new  moons  is  29*5306 
days ;  and  the  mean  synodic  period  of  the  earth  and  the 
line  of  nodes  is  346 '61 96  days.  The  proportion  of.  the 
latter  of  these  numbers  to  the  former,  reduced  to  a  con- 

tmued  fraction,  gives  aa  convergents  T  >  Ta"  »  ^ 

Hence,  after  47  lunar  months,  things  have  come  nearly 
to  their  original  position,  and  after  223  lunar  months,  verp 
nearly.  This  latter  period,  termed  the  aarot,*  has  been 
known  from  the  remotest  antiquity.  It  enabled  the  Chal- 
dean ahepherds  to  predict  the  return  of  edipsea.  It  amounts 
to  18  years  and  10  or  11  days.  Thus,  then  was  a  total 
edipse  on  the  18th  July  1860;  adding  18  years  11  daya, 
we  get  for  an  eclipse  29th  July  1878.  If  we  add  47 
lunations  or  1388  days,  we  get  6th  March  1864,  on  which 
day  there  was  an  eclipse. 

This  period  of  1388  days,  multiplied  by  5,  makeb  exactiy 
19  yeara — a  period  which  is  designated  as  the  cyde  of 
MftoTi,  giving  edipaes  which  occur  on  the  same  day  of  the 
month.  Thus,  eclipses  happened  18th  July  1841  and 
18th  July  1860,  and  another  will  happen  18th  July  1879. 

&.  3.  The  fraction  given  (Art  131)  rcqpresents  the 
ratio  of  the  circumference  of  a  cirde  to  ita  diameter.  By 
taking  the  first  two  terms  we  have  «•-  3  +  | -  V  nearly; 
and  this  is  the  proportion  which  was  found  by  Archimedefi 

Airain,  by  taking  the  first  three  terms,  we  havp 

'-3  +  5+1      -3  +  i06"lO6' 

10 

which  is  nearer  the  truth  than  the  forma; 
And,  by  taking  the  first  four  terms,  we  have 


560 


ALGEBRA 


[piBMUTATiom,  nc 


^^16  + 


365 

"lis 


irlkieh  b  the  proporUon  aaaigiied  by  Metim. 

Ex.  L  The  mean  tropical  year  oomists  of  365*2422642 
days. 

The  fraction  *  2422642,  reduced  to  a  continued  fraction, 
gives  aa  saoceadve  oonvergents 

1     7^     8^     89      47      821      , 
4  »  29 '  33 '  161 '  194  '  13i5  ' 

To  make  the  jcivil  year  approximate  to  the  tropical,  1 

(bap  year  in  4  (the  Julian  Calendar)  eeryee  but  impoi ectly. 

7  leap  years  in  29  would  be  inoonyenient  ^  The  Gregorian 

Calendar,  now  in  use,  is  based  on  combining  the  fractions 

47         1 

r^  and  2  9  by  doubling  the  numerator  and  denominator 

of  the  former,  and  trebling  those  of  the  latter,  and  adding 

97 
them  respectively.     The  resulting  fraction  is  — ,  giving 

97  leap  years  in  400  years,  instead  of  100  as  the  Julian 
does.  This  diminution  of  3  leap  years  in  400  years  is 
produced  periodically,  by  causing  years  which  indicate  the 
completion  of  centuries  not  to  be  leap  years  unless  the 
number  of  eenturiet  is  divisible  by  4.  Thus,  1900  will 
not  be  a  leap  year. 


BlBTT.  XVIIL — ^PEBUUTATIOire,  CoMBINATIOire,  AS1> 

Pbobabiutus. 

189.  Hitherto  we  have  supposed  the  letters  of  the  alphabet, 
a,  hf  Cf  &c.,  to  stand  for  arithmetical  quantities  of  some  kind 
or  other.  Now  we  have  to  employ  them,  as  in  geometiy, 
to  represent  magnitudes  or  objects,  such  as  pens,  pencils, 
&C.,  and  to  investigate  »the  numbers  of  ^ffcrent  ways  in 
which  a  given  set  of  them  can  be  grouped  according  to  a 
\        certain  law. 

Pamutationt  are  their  arrangements  in  » line,  reference 
being  hod  to  the  order  of  sequence ;  thus  ah  imd  ba  are 
the  two  permutations  of  a  and  h;  combinations  are 
their,  arrangements  in  groups,  without  reference  to  the 
ordor  of  sequence;  thus  a^  is  a  combination  involving 
a,  b,  and  e ;  and  bae  is  the  same  combination,  both  con- 
sisting simply  of  a,  b,  and  c  grouped  together. 

Prop.  1.  To  find  the  number  of  permutations  of  n  things 
(1),  two  and  two  (2),  three  and  three,  ice,  together. 

Set  aside  a,  and  lay  down  the  other  things  in  a  line ; 
place  a  before  each  of  them  in  succession,  and  you  obtain 
ad,  ac,  ad,  &c,  i,e,,  a  >  1  arrangements,  each  containing 
two  things,  with' a  first. 

In  the  some  way  you  can  form  »  -  1  arrangements, 
each  containing  two  things,  with  6  first  The  same  is  tme 
of  each  of  the  other  letters,  and  as  there  are  n  of  them,  the 
total  number  of  arrangements  of  the  n  things,  two  together, 

iSA(fl-l). 

AgBJn,  lay  aside  a,  and  group  the  other  n-l  things, 
two  together;  as  we  have  just  shown,  there  are(»  -!)(}»-  2) 
such  groups.  Place  a  before  each  of  them,  and  there  wiU 
be  formed  (n -!)(»-- 2)  arrangements,  each  containing 
three  things,  with  a  first;  and  there  can  be  no  more 
arrang<)pients  with  a  first. 

Treat  b,  c,  &c.,  in  the  same  manner,  and  it  will  appear 
that  there  are  (n-l)(n-2)  groups  of  things,  three  to- 
gether, in  which  every  separate  thing  in  succession  stands 
first  Hence,  the  total  number  of  arrangements,  three  and 
three,  isn(fi>l)(fi-2). 

By  proceeding  in  the  same  manner  we  shall  find  the 
total  number  of  permutations  of  n  things,  r  together,  to  he 
«(«-!).,... .(»-r  +  l).  ^ 


Cor.  Tlie  number'  of  permutatioDs  of  »  Hmm  iB  io- 
gether,]sfi6»^l}. ...3.2.1. 

Prop.  2.  To  find  the  number  of  comlanatians  of  mthii^ 
r  together. 

Let  jp  be  the  number  required. 

Take  any  one  of  the  «  groups  of  r  things.  Thenomber 
of  peimutations  which  can  be  formed  with  it  will  In 
(Piop.  l.Cor.)f<r-l) l,orl.2...r. 

Now,  Binoe  each  of  the  4r  groups  is  different  from  aS 
the  others,  if  we  treat  each  of  the  «  groups  sepantelj  is 

this  way,  we  shall  form  1.2 rxx  permutatioiis,  all 

different  Also,  since  the  x  groups  contain  every  posabk 
combination  of  the  n  things,  r  together,  we  shall  thus  hsTc 
formed  all  the  permutations  which  can  be  formed;  and  eoD8» 
quently  (Prop.  1)  the  number  ii  n(»  - 1) . . .  (»- r + 1). 

ii(n-l)....(n-r4-l) 
"  1.2.,..r 

Prop^  3.  To  find  the  number  of  combinations  whidi  cu 
be  formed  of  n  sets  of  things,  containing  respectively  r,  t,  t, 
&c  things,  by  taking  one  from  each  set  to  form  a  com- 
bination. 

1.  Let  there  be  two  sets,  one  containing  r  and  the  other 
s  things. 

Any  one  (say  a)  of  the  r  things  may  be  placed  socoes- 
sively  with  eadi  of  the  « things,  and  thus  form  «  groapi^ 
in  each  of  which  a  appears,  ^e  same  ii  tmo  of  &,  c, ^; 
i,e.,  each  of  the  r  things  gives  rise  to  «  groups^  .*.  the 
number  required  is  rs, 

2.  Any  one  of  the  t  things  may  be  pkced  in  suocesaoo 
with  each  of  the  groups  of  two  things  referred  to  in  Cue  1, 
so  that  every  one  of  the  t  things  will  give  rise  to  rt  com- 
binations of  three  things;  .*.  the  number  required  it  nC 
The  same  may  be  indefinitely  extended. 

140.  The  first  and  most  obvious  application  of  the 
theory  of  combinations  is  to  the  doctrine  of  chances.  Ab, 
however,  this  application  will  form  the  subject  of  a  separate 
article,  all  that  is  requisite  for  us  now  to  do  is  to  indicate 
the  connecting  link  between  the  two  subjects. 

If  we  agree  to  designate  certainty  by  unity,  then  the 
chance  of  on  event  happening,  when  it  is  less  than  cer- 
tainty, will  be  designated  by  a  proper  fraction.  Thus,  if 
the  average  number  of  wet  days  and  of  dry  is  the  tame, 
the  chance  of  any  day  named  at  random  turmng  out  wet 

will  be  represented  by  the  fraction  - ;  that  is,  if  the  nuin- 

ber  of  days  under  consideration  be  100,  the  diance  is 
50  number  of  wet  days        ^^  .  j-    i    j 

--- ,  or  —--; r j-j^—  •     Chance  u  accordingly  d> 

100 '       total  number  of  days  ^ ' 

^     ,  ,       ,      -       .      number  of  favourable  events 
fined  by  the  fraction      ^tal  nu.uber  of  erenf.     ' 

The  only  proposition  by  which  chances  are  combined  that 
we  shall  offer  is  this. 

If  there  are  two  events,  and  the  probability  of  one  of 

them  happening  to  be  r ,  and  of  the  other  ^ ;  then  the  pro- 

bability  that  both  will  happen  is  t^  • 

For  a  and  e  may  be  taken  to  represent  the  favoorable 
events  respectively,  and  be  combined  (Art  139,  Prop  3) 
so  as  to  give  ae  ways  in  which  they  may  happen  together. 
And  in  the  same  way  b  and  d  may  be  combined  to  gtn 
the  total  number  of  events. 

.£«L  A  bag  contains  3  white  and  4  bhick  balk  Hud 
the  chance  <S  drawing  (1)  two  white  baUs;  (2)  a  white  and 
a  black;  (3)  one  white  at  least,  when  two  baUs  are  drawn. 

The  chance  of  drawing  tvro  white  balls  is  the  f racdco, 

Number  of  combinations  of  3  things,  2  together 
Number  of  combinations  of  7  things,  2  togethet 


S.I 

n 


A  L  G  E  B  K  A 


561 


Th0  chance  of  draviag  a  white  and  a  Uaok  is  (Art  139 
PkopS) 

3.4  4 
576      "7* 
l.S 

To  find  the  chance  of  drawing  at  leaat  a  white  bal],  we 
TOMj  lemark  that  it  U  the  aame-as  the  chance  of  not  draw- 
ing tno  black  baUa,  %,€.,  certainty — ^the  chance  of  drawing 
two  black  balk 

Kow  the  chance  of  drawing  two  black  balls  is 

1.5  S 
T7E     "    7 

l.S 
•*.  the  chance  of  drawing  at  least  one  white  ball  is 

1.?-?, 
*     7     7' 

8icr.  XIX. — Ok  Seeob  ik  GxirvRAL;  thkr  Suxuatiok 
AND  Co^'yxBaxNo& 

141.  Certain  series,  from  their  yery  appearance,  indicate 
that  they  are  reelly  the  soma  or  differencea  of  two  other 
kHm.  Vrran  this  circomst^noe  their  som  may  frequently 
bo  detorminwl,  as  in  the  folloirbg  examples:- 

^'•^-      r:2"*"2T3+ ioJTT) 

f  11  1 

Let  '"I"*";      ■•    • 

.-H._L..1h.U 


H+1     2     3 


n+l 


.'.  by  sabtraction, 

■-.-T-.-G-i)*G-l)* 


Vii"»+i/ 


1.2     ■*"2.3       ■*■ 


|»{«+1) 

and  the  sum  is  1 -r  ,  that  in,   — --r . 

«+l  '  H+l 

142.  The  sum  of  a  series  may  often  be  eai^ily  fonnd  by 
the  method  of  ineretnerUa  or  (fifereneet,  and  this  method  is 
especially  adapted  to  the  Fommation  of  integral  seriea, 
tach  aa  the  squares  of  the  natural  nnmbem.     We  shall 
exhibit  one  or  two  illustrations  only. 
If  we  write  S,  —  u{n  + 1),  wo  haye 
S^,-(«  +  l)(«  +  2),  .-.   S.+,-S.-2(»  +  l), 
(lenoe  conyersely,  and  dividing  by  2;  if 
S.+,-S.-n+l, 

then  win 


-       r,(n  +  l) 


Similarly,  if 

SHi-S.-(H+l)(a  +  2)  .  .  .  (fi+r-1), 
e^enwill  s^,n(n4.1)..^.(n^r-l)^ 

Tliis  last  conclusion,  of  course,  assumes  that  S.  ia  0  when 
V  is  0.  If  it  be  otherwise,  some  numerical  constant,  easy 
of  determination,  will  bays  to  be  added. 

Sx.2.  l«  +  2«  +  S«+  .  .  .M«. 

Here8^,-S.-(ii  +  l)«-(a  +  l)(ii  +  2)-(fH  i): 

g  ^<i(a+l)(H+2)     n(a-t-l)     i»(n-H)(2iH-l) 

•"         3         "     2     *         e 


Let 


B.«-S.-(n  +  l)* 


(n+iy-(ti+l)(n+2)(ii+3)(fi+4)+A(»+l)(n+2)(n+3) 
+B(ii+l)(ii+2)+C(ii+l).  '\      ' 

Dividing  by  fi  + 1,  and  proceeding  as  in  Art.  33,  we  get 
A--6,  B-7,  C--1. 

S.-jn(«  +  l)(«  +  2)(ii  +  3)(n  +  4)- 
jn(n+l)(n+2)(H+3)+|ii(n+l)(»+2)-|H(»+l) 

Oh  the  CcH9ergency  and  Dwergtuicy  of  ItiflniU  Smim, 

143.  Drf,  1i  the  limit  to  which  the  sum  of  «  seriea 
approaches,  as  the  number  of  terms  increases,  is  finite,  the 
series  is  a  isonyerging  series;  if  otherwise,  diverging.  For 
example^   the   sum  of  the  series  l+r+r*+  ...  to  » 

terms  is  y~  (^^  ^'^)>  ^hich,  when  r  is  less  than  1, 

approachea  to  r — ,  in  which  case  the  series  is  s  con- 
verging series. 

Prop,  1.  It  is  necespary  and  sufficieiit  for  conyergeuoy 
that  the  remaining  terms  after  the  nth  have  zero  for  their 
limit,  both  individoally  and  collectively,  as  f»  increaiie^ 

It  is  obviously  necessaiy  and  sufficient  for  cou^  crgeuej 
that  the  sum  of  the  series  sfter  the  Mth  term  shall  have  0 
aa  ita  limit;  and  consequently,  when  all  the  terms  of  the 
series  are  positive,  the  same  mnrt  be  true  of  each  indi- 
vidual term.  But  tihen  the  termn  are  alternately  poriitive 
and  negative,  though  it  is  necetiaary  for  couvergeucy  thst 
the  sum  of  the  consecutive  termrf  tiith  their  projier  signs 
should  hsve  0  as  its  limit,  this  is  not  sufficient ;  for,  were 
it  ao,  the  sum  to  n  terms  would  depend  on  xihether  i*  is 
even  or  odd. 

is  not  a  converging  aeiie3 ;  for 

although  each  term  after  the  Mth  tends  to  0  ds  its  lindt-* 

the  sum  of  n  terms  after  the  irth,  vis.,  — j  +  — j  +  .  .  . 

—  ,  which  is  greater  than  51  +  ST  +   •  •  •  57.  *^  *  loima^ 


Ex.\.  1+5  +  5  + 


2m  '  2»  ' 


2m 


is.,  greater  than  - ,  does  not  tend  to  0  as  itn  limit 

•  .   the  exproMiion  foi 


Bx.  2. 


,11  1 


«  (Art  129),  is  conveigent 

The  sum  of  the  tenos  sfter  the  nth  is 


<E 


(» 


1 

•1)|H-1 


the  limit  of  which  ss  m  increases  is  0. 

Pi*op,  2.  If  the  linat  of  the  Mth  term  is  0,  and  the 
terma  continually  diminish;  tlien  when  the  signs  of  the 
terms  are  alternately  +  and  -,  the  series  is  convergent 

Lot«j-ii^  +  ii^-  Ac,  be  the  series;  the  terms  after  the 
Mth  (  +  or  - )  make  up  the  series  of  positive  groups 

(«Wi  -  *.4*)  +  (».-i4  -  ».W  +  ^ 
But  these  terms  may  also  be  written  m,»^*  (m^4«  -  ••4«)- 
Aa,  which,  since  the   whole  group   is   voti^\%   must 

.1  —  n 


562 


A  LG  — A  L  G 


[« 


be  leaf  than  «^  ike  only  po^Te  term  In  It    Biil«Wfi 
has  0  for  its  limit,  thanfoie  the  aeriee  ia  eaayngduk 

Ex.  S.  l'~s+3'*  •  •  •  is  oonVeigeDti  for  the  aiim  of 

the  aeriea  after  the  nth  term  la  leaa  ^han  — - ,  which  haa 

Oaa  its  limit 

Frop.  3.  If  the  terma  of  the  aeiiea  are  aU  poaitiTe,  and 
the  limit  of  the  nth  tenn  is  0 ;  then  if  the  limit  of  the 
quotient  of  the  (n  +  l)th  term  by  the  nth  be  less  than  1, 
Uie  aeries  is  oonveigent ;  bat  if  the  limit  be  greater  than  1^ 
the  Bom  ia  diyeigent. 

1.  Let  ik  be  the  greatest  vBlne  of  ^^ ,  after  a  eortain 

▼alne  of  i^  and  k<l  jtShen, 


<Wl  +  *«*H+' 


Hence  the  aeziea  la  eonTeigeDt 


which  has  0  f  or  ita  limit 
(Prop.  1). 

3.  Let  II  the  least  Taloe  of  ^^  after  a  certain  finite 

▼alne  of  Hi  be  greater  than  1 ;  then 

«H.i  -  or  >hu, 
1^44  -  or  >4*^, 
ice  ^ 

.*.     «M.i+K4*+&«--  or  >lfis,(l +*+*•+ Ac), 
which  ia  infinite,    Hence  the  series  is  diTergent 
FrojK  4  If  ^  be  less  than  1;  then  the  two  series 

U^-h     «|+     «l+     •»4+       ....       (1) 

tii  +  2«,+4f*^+8tt,+    ....    (2) 

are  both  conveigent,  or  both  divergent  together. 

Series  (2Uti,-2(«j  +  ii.  +  2i.^+4«g+ .  .  .),  which  is 
equal  to  or  less  than  the  following,  term  by  teraiy  yis. : — 

i«.,  twice  series  (1). 

Hence  if  the  one  series  be  convergent,  the  other  will  be 
also  convergent;  and  if  series  (2)  be  divergent^  series  (1) 
is  also  diyervent 


Again,  aeriea  (3)  ia  equal  to  or  greater  than  tiia  IdIIov- 
ing,  term  by  teraiy 

«l.<f(tik  +  «|)  +  (ll4  +  tik-t-tik'f%)+.   .  . 

whidiia  aeriea  (IX 
Hence  if  aeriea  (1)  be  divergent,  aeriea  (2)  ii  iho 


A;  1.  Tlie aeriea  p+p-l-^<f  •  •  .  ia  oonvetgnt  ii 

r>l.  bat  divergent  if  r»  or  <1. 
The  two  aeriea  (1)  and  (2)  now 

p+5r+4r+  •  •  • 
the  latter  of  which  is  the  geometric  series 

which  is  eoofvgent  or  divergent  according  aa  r>  1  ortiie 
contrary.    Hence  the  same  is  tme  of  the  given  serien 

Ex.  2.  The  binomial  series  1  +  fi«+  dso.,  is  conveigeol 
when  M<  1,  divergent  when  «>1  • 

£x,Z.  TofindwhenthebinomialserieBl-»4-!^^!^ 

»&,  la  convergent 
LetflKl;  the  (r+1)  term  may  be  written 
II    r-»-I    r-A-2 

r  ' 


1.2 


r-1 


r-2 


<;fer(si)-.. 

n 

whence  (Prop,  i,  Ex.  1 )  the  aeriea  la  convergent    ISmilariy 
in  other  cases.  (p.  x.) 


ALQEdRAS,  or  Amizntia,  a  seaport  of  Spain,  in  the 
province  of  Oadii^  6  milea  W.  of  Qibndtar,  on  the  opposite 
side  of  the  bay.  The  town  is  pictoresqnely  situated,  and 
ita  name,  which  signifies  in  Arabic  the  itUmd,  is  derived 
from  a  small  islet  which  forms  one  side  of  the  harboor.  It 
ia  supplied  with  water  by  means  of  a  beantifnl  aqueduct 
It  haa  a  dilapidated  fortreas,  and  also  a  military  hoepitaL 
Though  the  harbour  is  bad,  and  the  commerce  of  the  town 
haa  considerably  declined,  there  ia  still  a  good  coasting 
trade;  the  exports  and  imports  averaging  about  £60,000 
annually.  CSharcoal  and  tanned  leather  are  the  chief  artidea 
of  export  Algedras  waa  the  i^orew  ^^inff  of  the  Bomans, 
and  the  first  place  in  Spain  taken  by  the  Moors.  It 
renu(Incd  in  their  poBseeaion  from  713  till  1344,  when  it 
was*  taken  by  Alphonso  XL  of  Castile  after  a  celebrated 
nege  of  twenty  months,  which  attracted  crusadera  from  all 
parte  of  Europe,  among  whom  was  the  English  earl  of 
Derby,  grandson  of  Edward  IIL  It  ia  said  that  during 
thia  ai^  gunpowder  waa  first  used  l^  the  Moors  in 
the  wara  of  Emrope.  The  Moorish  city  waa  destroyed  by 
Alphonso,  and  the  modem  town  was  not  erected  till  1760. 
During  the  siege  of  Gibialtar  in  1780-82,  AJgedraa  waa 
the  atation  of  the  Spanish  fieet  and  fioating  batteries. 
Kear  Algeciraa,  on  6th  July  1801,  the  Engluh  admiral 
Sanmatea  attaoked  a  Franco^panish  fieet»  and  mutained  a 


reverse;  but  on  the  12th  he  again  attacked  the  enonji 
whoee  fieet  was  double  his  own  strength,  and  inflicted  on 
them  a  complete  defeat     Population,  14,000. 

ALQEB  0?  Liiax,  known  also  aa  Axoxb  or  Clvoxt 
and  Aj/oxub  Maoistxb,  a  learned  French  priest  wbo 
lived  in  the  first  half  of  the  12th  century.  He  was  iuit 
a  deacon  of  the  church  <xf  St  Bartholomew  at  lita^  lua 
native  town,  was  afterwarda  translated  to  the  cathednl 
church  of  St  Lambert,  and  finally  retired  to  the  monasteiy 
of  Qugny,  where  he  died  not  later  than  1145,  thougjh  the 
precise  dsute  is  uncertain.  Hia  ffidorv  o/tka  Ckmrdk  of 
Liige^  and  many  of  hia  other  worka  ar6  loat  The  most  im- 
portant of  hia  still  extant  works  are: — 1.  Dt  Muermrdm 
€t  JuttUiOf  a  collection  of  extraeta  from  Fathers,  with 
refiections^  which  is  to  be  found  in  the  Antoicta  of 
MartAiH  voL  v.  2.  2>«  SacramaUo  Carporii  ei  SmgMt 
Dommi;  a  treatise,  in  three  books,  sgainst  the  Bennguisn 
heresy,  highly  commended  l^  Peter  of  Qugny  and  Enniaa 

3.  Dc  L&tro  Arhitrio;  given  in  Pes'a  Aneedola,  vol  iv. 

4.  J>€  Saer^hio  MUam;  given  in  the  ColUeUo  Serigkf* 
Vd.  of  Angelo  Mai,  voL  ix. 

ALGEm,  or  ALoma  ^French,  L'AffSru),  the  kige^ 
and  most  important  of  the  French  colonial  posacaiinw^  ii 
a  country  of  Northern  Africa,  bounded  on  the  N.  by  the 
Mediterranean,  W.  by  the  state  of  Maioooo^  a  liy  ^ 
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d«88rt  of  the  Sahara,  and  IL  by  XimiA.  The  bonndariea, 
howerer,  are  in  many  parte  not  accurately  determined.  It 
eztende  for  about  050  mileA  along  the  ooaet,  and  atretchea 
inland  irom  320  to  560  milee;  lying  between  2*  10^  W. 
and  8'  00  E.  lon|^,  and  Z2''  and  37*"  N.  lat  The  aiea  ia 
estimated  at  about  100,000  Kn^^ifih  ^uare  mOea. 

The  oountry  ia  generally  mountainona^  being  trayeraed. 
by  lofty  ranges  of  the  Atlas  system,  which  run  nearly 
parallel  to  the  coast,  and  lise  in  some  placea  to  the  height 
of  upwards  of  7000  feet  These  are  commonly  diTided 
into  two  leading  duina,  which  are  distinguished  aa  the 
Qreat  and  Little  Atlas.  The  former,  which  ia  the  more, 
southern  and  bordering  on  the  Bahara,  containa  some  of 
tiie  highest  points  in  the  country.  The  Little  Atlas  or 
Maritime  Atlas,  as  it  is  sometimoe  called,  Uee  between  the 
tea  and  the  Qreat  Atlas,  and  ia  oomp<Med  of  numerous 
dirersifled  ranges  generally  of  no  great  elevation.  A 
number  of  smaller  aiainB  lie  between  the^e  principal  ones, 
and  also  between  the  latter  and  the  sea,  forming  so  many 
ascending  steps  or  degrees.  Them  principal  rangea  are 
oonnected  by  numerous  transrerse  ones,  thus  forming 
eztensiye  table-lands  and  eleyated  ralleys,  with  no  conpeo- 
tion  between  them  but  the  intenrening  heights^  Oocasion- 
ally  the  principal  ranges  are  broken  by  deep  defiles  and 
narrow  Taileys.  TLe  maritime  region  presents  numerous 
narrow  Talleys,  each  carrying  down  to  the  sea  its  mountain 
stream.  In  some  pvts  the  mountains  ri«e  abruptly  from 
the  sea,  in  otheis  a  tract  of  flat  knd  intervenes  between 
the  monntains  and  the  coast,  and  this  is  usually  marshy, 
but  sometimes  fertile  and  well  cultivated.  There  are  a 
number  of  extensive  plains  near  the  coast,  one  of  the  most 
important  of  which  is  that  of  Ueti^ia,  commencing  on  the 
eastern  aid*  of  the  bay  of  Algiers,  and  stretching  thence 
mland  to  the  south  and  west  It  is  about  60  miles  in 
length  by  10  or  12  in  breadth.  Another  great  alluvial 
plain  extends  south  and  west  for  numy  miles  from  .the 
vicinity  of  Bona.  A  third  similar  plain  lies  to  the  south- 
east and  south-west  of  Oran,  and  south  of  Mostaganem  is 
the  plain  of  Shellif.  The  coast  is  generally  steep  and 
rocky,  abounding  in  capes  and  gulfs,  but  veiy  deficient 
in  good  harbours,  and  even  in  secure  roadsteads,  in  conse- 
quence of  its  exposure  to  the  north  winds. 

The  rivers  are  numerous,  but  the  majority  of  them  have 
short  courses.  They  moaUy  rise  in  the  mountains  near  the 
coast,  and  ruflU  down  with  great  impetuosity  through  deep 
and  Toekj  channels,  presenting  the  character  of  mountain 
torrenta.  During  the  rainy  season  they  are  much  swollen, 
ao  aa  to  render  communication  with  different  parts  of  the 
comntiy  extremely  difficult  The  most  important  river, 
both  from  the  length  of  its  course  and  the  volume  of  its 
waters,  ia  the  ShelUf,  which,  rising  in  the  northern  slopes 
of  the  rjebel  Amur,  flows  first  north  and  then  west  till  it 
empties  itself  into  the  Mediterranean  near  Mostaganem  after 
a  course  of  370  milea,  during  which  it  receives  numerous 
tributary  streams.  The  Seyl^use  is  formed  by  the  union 
of  aerenl  small  streams  in  the  interior  of  the  province  of 
Conatantine,  sontb-east  of  the  town  of  that  name,  and  after 
a  cooiBe  of  about  120  milee  falls  into  the  Mediterranean 
near  Bona.  The  Snmmam,  which  contains  the  greatest 
body  of  water  after  the  Shellif,  risee  in  the  interior  of  the 
province  of  Algiers  near  Aumale,  and  pursues  a  generally 
north-eaat  direction  to  its  mouth  near  Bougiei  ^e  Hum- 
mel, formed  of  several  small  streams  south  of  the  town 
of  Conatantine,  paasee  that  town  and  pursues  a  north-west 
direction  to  the  sea.  Among  the  leea  important  riven  whicn 
empty  themselves  into  the  Mediteitanean  are  the  Hairach, 
Isser,  Masefran,  Tafna,  and  Macta.  Besides  theee,  there 
are  a  number  of  streams  in  the  interior,  but  they  are  less 
known  and  are  generally  dry  except  in  the  rainy  aeason. 

Algeria  abound*  in  eztenaive  lakea  and  marshes.     Of 


the  lakea  In  the  northern  part  of  the  country,  near  the 
coast,  the  principal  are, — ^the  Fezara  14  mUes  south-west  of 
Bona;  the  two  lakes  Sebkha  and  £1  Melah  south  of  Oran: 
the  three  small  lakes  in  the  immediate  vicinity  of  Oalle,  and 
several  others.  In  the  southern  parts  of  the  oountry  are 
the  extensive  lakea  of  Chott-el-Harbi  or  Western  cLott^ 
the  Chott^-Chergui  or  Eastern  Chott;  the  Zarhex-Gherbt 
and  the  Zarhez-Chergui;  the  Qrand  Sebkha-el-Chott,  and  a 
number  of  othera.  These  are  mostiy  dried  up  in  summer, 
leiving  a  thick  stratum  of  salt  Many  of  the  marshes, 
especially  in  the  neighbourhood  of  the  larger  towns,  have 
been  drained  by  the  French,  and  the  climate  has  thus  been 
rendered  more  salubrious.  There  are  also  a  number  of 
warm  mineral  springs,  containing  principally  salta  of  lime, 
which  are  used  with  success  by  the  Arabs  in  several  kinds 
of  disease.  Some  of  these  are  in  th^  vicinity  of  Calle 
Bougie,  Milianah,  &c 

AJgeria  is  divided  by  a  line  running  nearly  east  and 
west  into  two  distinct  zones,  called  by  the  natives  the  TM  - 
and  Sahara,  The  Tell  constitutes  the  zone  bordering  upon 
the  Mediterranean,  and  is  the  cultivated  land — ^the  land 
of  com.  It  consists  of  a  series  of  fertile  basins,  yielding 
almost  exclusively  com  of  different  kinds,  especially  wheat 
and  barley.  Some  parts  of  it  are  extremely  fertile,  but  at 
the  same  time  fiat  and  uniform.  The  chains  separating 
the  basins  are  clothed  with  timber,  and  peopled  by  the 
Eabylea.  The  Sahara  lies  to  the  south  of  the  Tel^  and 
is  the  region  of  postures  and  of  fruita.  Hence,  while  the 
inhabitants  of  the  Tell  are  agriculturists,  those  of  the 
Sahara  are  shepherds  and  gardeners.  The  Sahara  is  some- 
times spoken  of  as  a  desert,  at  other  times  as  the  country 
of  dates.  It  may  properly  be  divided  into  two  regions; 
the  northern  is  mountainous,  but  at  the  same  time  more 
fertile,  better  watered,  and  more  populous  than  the  other, 
which,  bordering  on  the  Qreat  Desert,  consists  chiefly  of 
oases  of  greater  or  less  extent  The  villages  of  the  Sahara 
are  surrounded  by  belts  of  fruit  trees,  of  which  the  palm  is 
the  chief,  though  there  are  also  pomegranate,  fig,  apricot, 
perch,  and  other  trees,  and  vines.  On  the  mountain  ranges 
near  the  coast  are  extensive  forests  of  various  species  of 
oak,  pine,  cedar,  dm,  aah,  maple,  olive,  &a  The  cork  tree 
is  also  very  common.  The  trees,  especially  the  cedars  and 
oaks,  are  frequently  of  gigantic  size.  Qreat  ii^jury  is  often 
done  to  the  forests  by  tiie  people  annually  burning  up  the 
grass  of  their  fields.  In  this  way  extensive  forests  are 
sometimes  consumed.  The  want  of  roads  and  navigable 
rivers  has  prevented  the  French  from  deriving  much  benefit 
as  yet  from  the  forests.  Besides  wheat  and  barley,  the  cotton 
plant,  sugu-cane,  and  tobacco  are  extensively  cultivated. 

The  animal  Idngdom  presents  litUe  calling  for  notice. 
Lions,  formerly  very  plentiful,  are  now  extremely  rare; 
leopards,  panthers,  jackals,  and  hyenas  are  still  oommoii; 
and  monkeys  and  apes  are  numeroua  The  wild  boar  ia 
found  in  the  oak  forests,  and  the  brown  bear  in  the  higher 
parte  of  the  country.  There  are  also  various  species  of 
antelope.  Of  the  feathered  tribes,  eagles,  vultures,  hawks, 
and  owls  are  common;  snipes,  curlews,  plovers,  storks,  and 
herons  frequent  the  marshy  parts;  and  the  ostrich  has  its 
habitat  in  the  desert  Among  the 'reptiles  are  various 
species  of  serpents,  tortoises,  turties,  lizards,  &C.  Locustffars 
common,  and  sometimes  do  great  damage  to  the  cropai  One 
of  the  severest  invasions  of  tiiese  pests  ever  known  occurred 
in  1866,  when  the  crops  were  nearly  all  destroyed,  and  th- 
loss  sustained  by  the  colonists  was  estimated  at  J^00,0<)0. 
The  coast  is  rich  in  coral  and  sponges,  and  the  obtaining 
of  these  forms  a  considerable  branch  of  industry.  The 
chief  wealth  of  most  of  the  Arab  tribes  consists  in  their 
sheep,  of  which  they  frequentiy  poesess  immense  flocks; 
camels  are  also  common,  but  the  horses  and  mules  an 
more  esteemed^  and  are  noted  for  their  exoeUenoe. 
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from  its  pontioiif  Ai^enft  nugiht  b6  luppoisd  to  c^joy  ft 
irana  cUmato;  but  the  tempentnre  varies  ooniidenUy  m 
different  parte,  eccoidiiig  to  the  eleration  and  oonfigontion 
of  the  oonntiy.  In  the  northern  districte  the  dimate  yezy 
moch  reeemblee  that  of  the  aooth  of  Spain,  while  in  the 
Sahara  the  heat  ia  often  eKoeaaiTa.  In  ttie  more  elerated 
regiom  the  winter  ia  freqnently  Teiy  aevere;  but  along 
the  eoast  the  temperature  ia  ndld,  yeiy  rarely  ainking  to 
the  fraesmg-point  even  in  winter,  when  heaTj  raina  are 
of  frequent  ooeurenceu  Dr  Shaw  knew  the  thermometer 
reaoh  the  froezing-point  only  twice  daring  twelTO  years' 
residence  at  AlgienL  The  coldeet  month  ia  January,  the 
hottest  August  The  rains  prevail  from  December  to 
February;  the  temperate  season  continues  from  March  to 
June,  and  the  hot  season  lasts  from  July  to  Korember. 
The  mean  annual  temperature  of  the  town  of  Algiers  is 
about  66*6*  Fshr.;  being  for  the  coldest  month  48*,  and  for 
the  hottest  88*.  During  summer  there  is  a  great  Terence 
between  the  day  and  night  temperature^  especially  in  the 
inland  districts.  The  simoam  or  hot  wind  of  the  desert 
sweeps  at  intervale  orer  the  country,  between  Kay  and 
September,  impregnating  the  air  witii  fine  sand  from  the 
desert  In  general,  wiSi  the  exception  of  placea  in  the 
vicinity  of  the  marshes,  Algeria  poeseeses  a  healthy  dimate. 
Ophthamiia,  howayory  ia  vety  common,  and  elephantiasiB 
is  by  no  means  an  unususl  diBcase,  owing  to  the  want  of 
deeinliness  among  the  country  people.^ 

Besidee  the  Enropeana  there  are  eight  distinct  races  of 
inhabitants  in  Algeria— {!.)  The  Kabylee  or  Berbers,  the 
descendants  of  the  aboriginal  inhabitants  of  the  country, 
constitute  a  large  portion  of  the  entire  population.  They 
occupy  chiefly  Sie  more  elevated  and  mountainoua  parts, 
but  numbers  of  them  alio  inhabit  the  plains  and  valleya. 
They  are  described  as  an  active,  industrious  race,  living  in 
villagee,  and  principally  engaged  in  agriculture  and  the 
cultivation  of  fruit  treea  They  alio  make  their  own 
a^icuhural  imidements,  guns,  gunpowder,  leather,  carpets, 
Ac.  (2.)  The  Arabs  are  a  very  numerous  daas,  and  inhabit 
principally  the  southern  parts  of  the  country.  Someofthem 
are  cultivators  of  the  sou,  and  Uts  in  villages  in  the  neighs 
bourhood  of  the  towns;  but  the  minority  oi  them  have  no 
fixed  habitation,  dwelling  in  tents  and  moving  about  from 
plaoe  to  place.  These  are  the  Bedouins  or  nomadic  Anba, 
and  are  the  most  unsettled  and  turbulent  of  the  Algerine 
population.  ^8.)  The  Moors,  a  mixed  race,  inhabit  the 
towns  and  villages  chiefly  on  or  near  the  sesrcoast  (4.) 
The  Jews  are  also  to  be  found  in  the  towns,  and  are 
engaged  in  mercantile  pursuits.  (6.)  The  Turks,  thou^ 
long  the  dominant  race,  were  never  Teiy  numerous,  and 
since  the  French  conquest  they  have  nearly  disappeared. 
(6.)  The  Kolougis  are  the  descendants  of  Turks  by  native 
women,  and  constitute  a  considerable  proportion  of  the 
inhabitants  of  Algien  and  other  town&  (7.)  The  Negroes 
were  originally  brought  from  the  interior  uid  sold  as  slayes, 
but  slayery  now  no  longer  exists.  (8.)  Hie  Mozahites  are 
an  African  race,  to  be  found  inhabiting  the  coast  towns,  and 
chiefly  engaged  in  manual  labour.  They  are  described  as 
an  lumest,  industrious,  and  peaceable  peoplei 

1  A  Parllunentaiy  Report  on  tho  climAU  of  AlgvU  pabUdiod  li^ 
186711  of  gTMt  intmrt^ptftioiilarlyM  biTMtlgating  tho  cmum  oftho 
grMt  rednotioa  in  tlio  motUMSy  of  tho  Vk«ne]i  tnopi  Mrtlng  than. 
The  death-Tftte  in  Algoian  hoepitala  for  tlw  lint  fiv»  jmn  nooeeding 
the  eonqneet  amonnted  to  newly  79  per  1000;  and  for  tlie  period  from 
1881  to  1846  it  is  giT«n  as bi|^  as  SOperlOOO.  In  1860 tho  deeth- 
fste  per  1000  wm  onlj  17*8;  in  1861,  11-8;  in  1862,  12-81;  in 
1868,  12-29;  and  In  1864,  14*48.  The  onuai  of  thia  nmaikable 
dilferenoe  sre  atated  to  be— the  fonner  eiiatenoe  of  eartaln  nnhaalthy 
eonditieoa  in  the  oonntry  itaelf^  and  in  the  mode  of  Ufo  of  both  tnopa 
and  eoloniati,  irhleh  wtn  aooompnnied  by  s  hi|^  derth-rato;  and  tho 
aabaaqnentramoralto  a  eartam  qtent  of  thaae  condition^  togathar  with 
tlie  inteodootton  of  iminwwd  habita  and  bmAm  9f  Uttf  aooqmpanltd 
b^  impravid  health  and  lamm  death  ffataa. 


Maltese^  S8»659  Spaniaida,  6986  Italiana,  2516  Geaum 
Swiaa,  and  8246  of  other  nationa.  Aoaoding  to  the  c—a 
the  entin  popolation  of  Algeria  was  a;966,886^  of  whom  X 


Thb  Ifiiiuiiaan  civil  i 
paiionaiBl840;  and  nil846it  had  incnMod  to  76^867. 
1849  it  had  riaen  to  112^607,  of  whom  68^006 1       ~ 
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of  1811 
Algeria  was  a;966,88(^  of  whom  l;S74,0n 
Bativa  neaa,  lia;229  French,  and  80in7  otter 
Emopeana.  In  1866  the  antin  popolatian  waa  1^921.246^  of^MB 
2,48^974  wan  of  indigenona  wuderiag  trihaa^  217,990  EnoMaaa, 
and  261,060  nstivea  aettled  in  towna.  Of  the  SnrapaaBm  12i;UI 
wira  French,  68,610  Spaaiaida.  16,666  Italian^  10^627  MahM^ 
and  6686  Germana.  In  the  dvil  tenitoiy  the  antinpppBlalian  m 
1870  ia  given  aa  478,842;  of  which  121,629  were  Rench,  97,918 
other  Euopean%  88,117  Jow%  and  225,688  Mahomntaf 

When  under  the  dominion  of  the  Turks,  fliia  eooatiy 
was  governed  by  a  dey,  and  divided  into  four  provinces— 
Algien  and  Titterie  in  the  centre,  Tlemcen  in  the  vest, 
and  Constantine  in  the  east  The  last  three  irare  gotenad 
by  beys  under  the  dey.  At  present  it  is  divided  intotfarss 
provincee — ^Algiers  in  the  centre,  Orsn  in  the  west;  end 
Constantine  in  the  eastt  Till  1871  the  country  was 
entirely  under  military  rule,  but  in  that  year  vaiioas 
important  reforms  were  introduced;  and  in  place  of  the 
former  military  governor  a  civil  govemor-geneRil  was 
appointed  to  administer  the  afiairs  H  the  colony,  and  to 
direct  the  action  of  both  civil  and  military  anthoiitiea 
He  is  inyested  with  legislative  powen  in  civil  matters;  but 
in  all  important  cases  he  baa  to  take  the  advice  of  a 
cobnial  council,  the  members  of  which  are  i^pointed  by 
the  French  government.  The  power  of  the  govemoiw 
general,  however,  extends  only  over  the  settled  districts. 
In  the  thinly-populated  parts,  and  the  districts  where  the 
nomadic  tribee  are  chiefly  found,  military  rule  still  prevaila. 
The  three  provinces  are  subdivided  into  twelve  departments; 
at  the  head  of  each  of  which  is  a  prefect,  and  uiHier  him 
are  sub-prefects  who  rule  over  smaller  divisuma.  Bj  an 
Act  of  14th  July  1865, 'the  natives,  both  Mahometan  and 
Jewish,  were  declared  entitled  to  the  rank  and  prerogattres 
of  French  dtisens,  on  placing  themselyes  completely  end 
absolutely  under  the  civil  and  political  lawa  of  France; 
and  thus  were  made  admissible  to  all  the  gradea  in  the 
army  and  navy,  and  to  manv  oosts  in  the  dvil  service  of 
the  state. 

In  1840  the  revenue  amomted  to  6^610,706  fra.  and  the  ezpndi- 
toie  to  7,206,872  fra. ;  in  1860  tlieae  were  leepeotiTelT  19.682,271 
fra.  and  27,969,868  fra.;  fai  1860,  88,908,900  fra.  and  S9,4n,m 
fra. ;  and  in  1870,  46,860,869  fra.  and  51,762,816  fra.  or  £1.814,484 
and  £2,070;492.  Thia  azpenditan  doea  not  inolnde  tiie  coat  of  th* 
maintananoe  of  tiie  annj,  the  azpenditora  for  paUis  woifa;  and 
other  lane  tims  diaboned  bj  ua  home  goremment.  Is  tte 
Fnnck  nnandal  eatimatea  for  1878  tiia  homo  azpenditoia  for 
Algeria  waa  set  down  at  24,496,109  fra.  or  £979,844,  and  the 
reranoe  derived  from  the  oolonv  at  19,008,684  fra.  or  £760,84t 
Aooording  to  a  statement  made  in  the  French  l^dalativa  aeeamUy 
in  1864,  Algeria  had  coat  tiia  mother  ooontxy  urea  millfaida  « 
franca,  or  £120,000,000  in  monej  and  160,000  Uvea.  Tha  Ttmtk 
army  in  Algeria  ninnbeta  abont  60;000  man,  and  oonaisla  of  tao 
daaaea,  namelj,  Trmcih.  troopa,  who  remain  there  for  a  ootua 
nnmbtf  of  yeara,  and  than  retom  to  Fianoe;  and  nativa  troopa^  whe 
never  qnit  the  ooontry  ezeept  for  lighting  poipoaaa. 

Alflvia  in  the  time  of  the  Bomana  waa  noted  for  ita  ftrtilitj,  and 
thia  la  atill  tha  eharaeter  of  the  ooltivated  parte  of  the  ooaaiiy . 
Kanj  pacta  onlj  want  water  to  render  them  livtile^  and  tha  gwen- 
ment  haa  latalj  aonk  a  nunber  of  Artaaian  walla  with  tlw  nort 
henafloial  reaolta.  Tha  principal  gnbi  cropa  are  wheat  and  beriey. 
In  1866  there  ware  in  tha  three  provinoea  4,168|867  acne  of  Jam 
under  difTarent  kinda  of  grain,  and  tha  prodnoe  amoosted  tD 
2;802,208  qoartna;  28,182  aerea  of  vineyard^  14,266  acne  ante 
ootton,  6967  nnder  flax,  and  1B798  nndar  tobaoea  In  tha  pnfiaei 
of  Algien  the  total  area  of  land  under  eahivatlon  with  canah  ia 
1868  waa,  in  tiia  dvfl  portion,  178,642  aerea.  of  which  120;2N  vaie 
cultivated  hj  Snropeana;  and  in  tha  militerj  portion,  808;8K 
acrea.  The  total  yiud  in  tha  former  oaae  waa  26^678;  end  is  tti 
latter  668,666  qnartera.  Theee  ilgorea  do  not  indode  olhtf  «^ 
coltonl  prodnoe^  each  as  beana,  maiie^  he,  of  whidi  abont  t77,MI 
quartan  wen  ptodnoed  by  99,608  aoreaL  The  prodnoe  of  tettaeM 
throo^umk  tha  ooontry  waa  eatimated  at  6,846^000  ft^  OKw  at 
grown  laij^  and  shnost  SKohuively  in  ^  SBontaiaa  of  tti^ 
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h  tint  portion  of  the  diftilot  Inoliided  in  tbo  prorinoe  of  Algi«n 
the  quantity  of  fruit  gftthorad  Ib  wtlmated  at  orer  100,000,000  lb. 
At  present  not  mnch  attention  is  giren  to  thie  artiele  of  prodno- 
tioii;  but  there  can  be  no  doabt  tnet  with  more  cere  and  attention 
Algeria  might  baooma  ona  of  the  beet  oliTe^prodndng  oomitriee  in 
the  woild.  Oiaqsee  are  grown  to  a  eoneidetable  eicten^  and  tiia 
trade  in  thie  erticU  is  inereeaing.  The  yine  ie  cnltiTated ;  bat  the 
produce  ie  chiefl  j  for  home  oonsomptioii,  and  it  haa  eoeroelj  jet 
become  an  article  of  export  In  the  province  of  Alfflera  in  1868 
'  Bt  1,800,000  galUma  of  wine  ware  ptodnoed.  Dnnag  tha  same 
r  the  exportation  of  cork  from  the  odonj  amoonted  to  £68,083. 
—A  most  important  fibre  ia  the  erin  vegetal,  or  rentable  horee  hair, 
prodooed  from  the  dwarf  palm  {Ohanuerope  hunulia),  with  whiohji 
Taat  proportion  of  the  onomtiTated  parta  of  the  comitvy  ie  oorered. 
Ihrooghoat  the  entire  colony,  fibre  to  tiia  Talne  of  £80,88S  waa 
exported  in  1868.  The  alpha  ftbra  or  eaparto  graae  of  Oran  ranka 
next  ia  importance^  and  is  taigelTueed  in  the  manolaotare  of  paper. 
Dnring  the  Amerlom  war  the  ouItiTatlon  of  cotton  waa  exteneiTely 
serried  on,  bat  ainoe  tha  dooe  of  the  war  it  haa  reiy  mnch  ikilen  on. 
Flaxii  eoltirated  to  a  considerable  extent  in  aome  parte.  The  rear* 
Jag  of  the  ailk-woxm  ia  aleo  proeeouted. 

Althongih  tha  minertl  wealth  of  Algeria  ie  encnnooa,  mining 
operatioiia  hava  not  hitherto  been  carriea  on  yery  exteneiTely.  The 
Doet  imjwrtant  mineral  prodacta  are  iron,  copper,  lead,  mercury, 
and  entmiony.  Dniing  186^  tiia  iron  minee  In  the  province  d 
Conetantina  toned  oat  about  240,000  tone  of  ore^  Talued  at 
£486,672^  "^tnntg  an  increaoe  of  £186,582  aa  compared  with  the  pro- 
ceding  year.  Nearly  the  whole  of  tills  waa  from  the  mine  of  Ain 
Mokra  or  ICokhta-d-Hadid,  which  yialda  on  an  ayeraga  200,000 
tone  of  ore  per  annum.  The  ore  conteina  66  per  cent,  of  tha  metal. 
Lead  ore  to  tiie  yalua  of  £125,746  waa  exported  daring  that  year. 

The  trada  of  AInria  haa  yery  much  increaeed  ainoe  it  became  a 
French  colony.  The  importe,  which  in  1881  amounted  to  only 
£380,000,  loee  to  £1,600,000  in  1844,  to  £8,240,877  in  1864,  and 
to  nearly  £4,600,000  in  1868.  The  exports^  howeyer,  haye  not 
0own  in  proportion;  and  during  the  tan  yeare  preceding  1868 
ttiej  neyer  exceeded  from  l^  to  2  B^llionB  starling.  In  1865  an 
Act  declared  the  nayigation  not  only  between  France  and  Algeria  but 
also  between  Algeria  and  foreign  countriea  open  to  all  nationa,  and 
ahoHehed  yaiiooa  oppreeeiye  taxea  aifeoting  loreign  elUpping.  The 
following  yeer  theee  priyHegee  were  extended:  the  coeJeting  trade 
was  thrown  open  and  free  nayisation  permitted,  tonnage  dutiee  on 
foreign  diipong  were  aboUshec^  and  raw  manofkctored  goods  enters 
ing  France  IrBe  of  duty  had  tha  same  adyantage  oonoe£d  to  them 
in  Algeriau  Algerian  producte  might  enter  Fnmoa  free  of  duty,  and 
the  same  privilege  waa  accorded  to  French  prodacta  in  Algeria, 
SQ|^  exeeptad.  In  1868  tha  imports  amounted  to  £7,706,57^ 
which  waa  an  increaae  of  £100,494  over  tha  preyioua  yeer.  The 
proportiona  reoeiyed  from  tha  different  countriee  were — France,  76 

rreent;  Turkey,  8*44;  Ruaaia,  4*29;  Spain,  8*90;  Great  Britain, 
64 ;  Italy,  8*66 ;  Barbery  SUtea,  1  '40.  The  fanporta  from  Turkey 
and  Kossia  are  exceptionally  hi^  owin^  to  tha  neceeaity  of  obtain- 
ing grain  auppliea  from  theae  countriee  m  consequence  of  a  fidlure 
hi  the  crope.  The  prindpal  porta  of  import  wera— Algieia,  40*48 
per  eent;  Oran,  88*88;  Philippeyille^  15*04;  Bona,  7*01;  Moeta- 
^eaem,  2*88.  In  1869  the  importe  amounted  to  £7,88S;i92,  and 
m  1670  to  £6,907,628.  Tlie  principal  importe  are  cotton  goods, 
winee,  spirits,  auger,  glaai^  oryatal,  eneeee^  ealt-fidi,  aoap,  ke,  Tha 
total  yalne  of  the  exporta  daring  1868  amounted  to  £4,122,772; 
bebg  an  increase  of  £286,298  ae  compared  with  1867.  The  propor- 
tiona eent  to«the  different  countriee  were — France^,  79*20  per  cent. ; 
Spain,  11'68;  Great  Britain,  6*84;  Italy,  1*80.  The  principal 
exports  are  aheep^  oxen,  akins,  wool,  tobacco,  flour,  freah  and  drud 
yegetahlee,  oliya-oil,  flax,  cotton,  oreo,  crin  vegetal.  In  1869  the 
total  exports  amounted  to  £4,488,045^  and  in  1870  to  £4,978,250. 
The  orerland  trade  between  Algeria  and  ita  neighbours,  ICarocoo 
and  Tonia,  now  begina  to  aaeome  eome  importance.  The  number  of 
yesseJa  that  ontared  and  left  tha  yariooa  porta  in  1868  waa  8740,  of 
""^  *^ip^S'^  burden  of  1,664,518  tone,  and  manned  by  16,178  men. 
Thia  la  an  increaae  oyer  tha  preyioua  year  of  18*40  per  cent,  aa 


Britiah  yeeeela  with  an  aggregate  of  12,528  tone.  Beddea  theee 
tiun  woo  Britiah  vaeeale  engaged  in  tha  direct  or  carrying  trade 
with  other  oonntriesb  of  which  entered  126  with  an  aggregateburden 
of  14,972  tone,  and  daarad  106  with  an  aQjn^te  of  19,960 


The 


r  Britiah 


ioor  principal  porfe^ 


namely,  Algien^  Oran*  Bona,  and  FhilippeyiUe  in  1872  waa  aa 
follows:— dfreot,  entered,  171— tonnage,  80,286 ;  left,  251— tonnage, 
76^978;  faidireet;  entered,  170— tonnag^  79,454;  left,  125— 
tonnag;^  68,64&  Daring  that  year  1595\eeeela  of  8,746,180  tone 
entered,  and  1687  yeaaeb  of  876,402  tona  cleared,  at  tha  tnrt  of 
Akiera.  Tha  moat  important  articlea  of  export,  aa  lar  aa  Britiah 
trade  ia  eo&aeinad,  are  cHm  vegetal  and  alpna  fibre.  During  tha 
first  nina  montha  of  1872  abont  6000  tona  of  tha  fermar  wera 
Charted  fromtba  pcrtof  A]glera  alone  i  and  abovt  60^000  tona  of 


the  latter  from  tha  whole  oolony,  eUeflTfiom  Oran.  Bosia  ideaof  tba 
rapidly  adyandnff  commercial  proaperity  of  Algeria  may  be  cathered 
fi^  the  fkct  that  the  amount  of  euma  diaoounted  at  tiia  Bank  of 
Algeria  (which  waa  eatobliahed  in  1861)  had  riaen  from  £8,900,180 
in  1866-7  to  £8,181,686  in  1871-2.  Much  haa  been  done,  particn* 
larly  of  late  yeara,  in  the  way  of  opening  up  tha  ooontrr  and  da* 
ydopinj  ita  reeourcee.  Roada  have  been  formed  and  bridsee  built 
in  'ntfiooa  parts^  harboura  haya  been  improved,  and  Uffnthouaea 
araotad.  There  are  now  874  milea  of  railway  open  wt  traffic, 
forming  a  line  from  Algiara  to  Oran  and  ona  frtnn  Fhilippevilla  to 
ConatantineL 

In  early  times  this  ooontzy  wbb  inlmbited  by  two  natioofl^ 
the  Maasyli  and  the  MaassesylL  Duxing  the  atmggle  bo* 
tween  Hannibal  and  the  BomaoB,  Syphaz,  the  prince  of 
the  Maaseeyliy  esponaed  the  canae  of  the  formal)  and 
Maaainiesa^  the  prince  of  the  Maaayli,  that  of  the  latter. 
On  the  defeat  of  the  Carthaginiana  the  territories  of  Syphax 
were  annexed  to  those  of  ManiTiiiwa,  who  received  the  title 
of  King  of  Nmoidia.  During  the  Boman  dvil  war,  Juba, 
king  of  Nomidia,  aided  with  Pompey^and  being  defeated 
by  CBBsar,  hia  kingdom  became  a  Roman  province.  Under 
the  Romans  the  country  eigoyed  a  great  degree  of  pros* 
perity.  Agriculture  waa  encouraged,  commerce  extended, 
roads  were  formed,  and  towns  sprang  up.  Christianity,  too, 
waa  early  introduced  and  flourished.  This  state  of  things, 
however,  received  a  severe  check  when  the  Ronuins  wera 
driven  out  of  Africa  by  the  Vandals  about  the  middle  of  the 
6th  century.  •These  in  turn  were  expelled  by  Belisarius, 
Justinian's  general,  in  038.  About  the  middle  of  the  7th 
century  the  Saracens  made  themselves  masters  of  the 
country,  which  came  afterwards  to  be  divided  into  a  num- 
ber of  petty  states  under  independent  chiefs,  and  the  people 
sank  into  a  state  of  barbarism.  About  the  middle  of  the 
11th  century  Abdallah-ben-Tasim,  a  learned  Arab,  formed 
a  numerous  sect  of  religionists,  kpown  as  Morabites,  who 
overran  the  country,  subdued  many  of  the  petty  chiefs, 
and  laid  the  foundation  of  the  dynasty  of  the  Almoravidea. 
That  dynasty  reigned  for  nearly  a  hundred  years,  and  at 
one  time  nearly  tiie  whole  of  Barbery  and  a  great  part  of 
Spain  were  under  their  government  They  were  succeed 
by  the  dynasty  of  the  Almohades,  who  reigned  over  the 
region  till  1273,  when  it  was  again  split  up  into  a  number 
of  small  states.  In  1005,  Ferdmand,  king  of  Spain,  sent  a 
powerful  fleet  and  army  against  the  country,  under  the 
Count  of  Navarre,  who  soon  made  himself  master  of  Oran, 
Bugia,  and  other  towns,  and  finally,  in  1609,  took  the  town 
of  Algiers.  The  Spanish  rule,  however,  was  very  distasteful 
to  the  Algerinee;  and  on  hearing  of  the  death  of  Ferdinand, 
in  1616,  one  of  the  native  priuces  sent  an  embassy  to 
Aruch  BarbaroaBa,  the  famous  Turldsh  pirate,  requesting 
his  aid  against  the  invaders.  This  was  readily  granted; 
and  no  sooner  had  he  established  himself  in  the  country 
than  he  murdered  the  prince  and  caused  himself  to  be 
proclaimed  king  in  his  room.  He  introduced  that  system 
of  piracy  for  which  Algeria  waa  afterwards  noted  down  to 
1830.  By  force  and  treachery  he  extended  hia  dominion 
over  other  parts  of  the  countiy,  till  at  length  the  Spaniards 
marched  a  large  army  against  him  from  Oran,  and  being 
joined  by  many  of  the  natives,  defeated  him  in  varioua 
engagements,  took  him  prisoner,  and  beheaded  him.  His 
brother  Hayradin  waa  then  chosen  sultan;  and  he  feeling 
himself  unable  to  oope^with  the  Spaniards,  sought  the 
assistance  of  Turkey,  and  put  himself  under  the  protectkm 
of  the  Grand  Seignior.  Aid  was  readily  granted,  and  he 
himself  was  appointed  pasha  or  viceroy  of  iJgiers.  Having 
thus  got  rid  of  hia  enemies  the  Spa^iiards,  he  turned  his 
attention  to  the  extension  of  his  piratical  enterprises;  and 
in  order  to  do  thia  with  the  greater  security,  he  fortified 
the  port  of  Algiers  and  built  a  strong  mole  for  the  protec- 
tion of  his  shipsL  He  is  said  to  have  employed  30,000 
Christian  shivea  for  three  years  in  the  construction  of  the 
molei     Tha  Algerina  puratea  soon  became  draada^  ool 
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only  by  iLe  Aiabt  au4  MoorS;  \ni  also  by  the  maritline 
dixutiim  powei^  particalarly  ^e  Si>(aiianlB.  At  lengUi 
Pope  Panl  HL  induced  Charles  Y.  to  undertake  an  ezpedi- 
tiou  to  Biip^ren  thei»e  depredatiouB,  and  iBsued  a  bnll  offer- 
ing remianon  of  sins  and  the  crown  of  martyrdoq^  to  all 
who  either  fell  in  battle  or  were  made  alaTea.  The  emperor 
set  mil  with  120  ships  and  20  gall^,  having  on  board 
30,000  chosen  men.  They  landed  iA  safety,  and  were 
proceeding  to  attack  the  town  of  Algiers  when  a  f eaifol 
storm  arose,  and  in  one  night  (28th  Oct  1541)  destroyed 
86  ships  and  10  galleys  with  aU  tlfeir  crews  and  military 
stores,  so  that  the  aimy  on  shore  was  depriyed  of  the 
means  of  sabsistence.  This  was  then  fallen  npon  by  the 
Algeriues,  when  many  were  killed  and  a  great  number 
taken  prisoners,  Charl^  himself  and  the  remains  of  his 
army  escaping  with  difficrdty. 

iJgiers  continued  to  be  gorenied  by  viceroys  or  pa»lias 
appointed  by  the  Pofte  till  the  beginning  of  the  17th 
centmy,  when  the  janissaiiee  solicited  and  obtained  the 
right  to  choose  their  own  dey  or  gOTemor  from  among  them- 
selven.  This  subsequently  led  to  frequent  altercations 
between  the  pashas  and  the  deys,  the  former  seeking  to 
recover  their  lost  power,  the  latter  to  reduce  it  In  1609, 
the  Moors  being  expelled  from  Spain,  flocked  in  great  num- 
bers to  Algiers,  and,  as  many  of  tibem  were  very  able  sailors, 
they  contributed  to  raise  Uie  power  of  the  Algerine  fleet 
In  1616  it  consisted  of  forty  sail  of  shijis,  of  between  200 
and  400  tons,  their  flagship  haying  500  tons.  The  Algerine 
pirates  now  became  so  formidable  to  the  European  powers, 
that  in  1617  the  French  sent  against  them  a  fleet  of  fifty 
sail,  under  Beaulieu,  who  defeated  their  fleet  and  took  two 
of  tJieir  yessels.  In  1620  the  English  sent  out  a  squadron 
tmder  the  conmiand  of  Sir  Bobt^rt  Mansel  on  the  same 
errand,  but  it  returned  without  effecting  anything.  Their 
depredations  becoming  still  more  frequent  and  trouble- 
some, the  Venetians  equipped  a  fleet  of  twenty-eight  sail, 
utider  the  command  of  Admiral  Capello,  witli  orders  to 
bum,  sink,  or  take  aU  the  Barbaiy  corsairs  he  should  meet 
In  an  engagement  which  speedily  took  place  he  signally 
defeated  them,  and  took  and  destroyed  sixteen  of  their 
galleys.  They  soon,  howeyer,  regained  their  former 
strength;  and  at  length  Louis  XIY.,  proyoked  by  the 
outrages  committed  by  them  on  the  coasts  of  Proyence  and 
Ijanguedoc,  ordered,  in  1681,  a  considerable  fleet  to  be 
fitted  out  against  them,  under  the  command  of  Vice-admiral 
Duquesne.  He  attacked  them  near  the  island  of  Scios, 
and  destroyed  fourteen  of  thdir  ships.  This,  howeyer.  had 
little  effect  upon  them,  and  the  following  year  he  oom- 
borded  the  town  of  Algiers  and  nearly  reduced  it  to  ashe& 
The  Algerines,  by  way  of  reprisal,  sent  a  number  of  galleys 
to  the  coast  of  Plx)yence,  where  they  committed  great 
rayages.  In  May  1683,  Duquesne  with  his  fleet  again 
cast  anchor  before  Algiers,  and  proceeded  to  bombard  the 
town.  The  dey  and  tiie  people  sued  for  peace ;  but  Mezo- 
morto,  the  Algerine  admiral,  who  was  to  bays  been  deliyered 
up  as  one  of  the  hostages,  yiolently  opposed  coming  to 
terms,  stirred  up  the  soldieiy  against  the  dey,  and  caused 
him  to  be  murdered,  and  was  himself  chosen  as  his  suc- 
cessor. The  bombardment  was  renewed,  and  Mezomorto, 
reduced  to  extremities,  caused  aU  the  French  in  the  city  to 
be  cruelly  murdered,  and  the  French  consul  to  be  tied 
to  the  mouth  of  a  mortar  and  shot  off  in  the  direction  of 
the  bombarcUng  fleet  Duquesne  was  so  exasperated  by 
this  piece  of  cruelty  that  he  did  not  leaye  Algiers  till  he 
had  utterly  destroyed  the  fortifications,  shipping;  almos^all 
the  lower,  and  about  two-thirds  of'  the  upper  part  of  the 
town,  jlhe  Algerines,  now  thoroughly  humbled,  sent  an 
embassy  to  France  to  sue  for  peace,  which  was  readily 
granted  them.  In  1686  the  English  concluded  atutnaty 
with  the  Algerines  on  fayourable  tenns*  and  this  was 


seyend  times  sabsequeutly  renewed;  bnt  tt  was  ael  tiA 
the  taking  of  Qibr^tar  and  Port  Mahon  that  EnglaiidU 
sufficient  check  upon  them  to  enforce  the  obssryaiiee  of 
treaties.  From  that  time  England  was  treated  with  greats 
deference  than  any  other  European  pow«&  In  1710  the 
Tfnrkish  pasha  was  expelled  and  his  offiee  united  to  tbsfc 
of  d^.  The  dey  thus  became  the  snpreme  ralar  is  tk 
eoontiy.  He  had  the  charge  of  the  Tmkiah  aiilitii, 
recruited  from  Constantinople  and  Smyrna,  becaose  their 
children  by  natiye  mothers  could  not  be  allowed  to  tajcj 
the  same  priyileges  as  themselyes  in  consequence  of  f oiuier 
.rebellions  against  the  goyemment  Under  the  dey  then 
was  a  diyan  or  council  of  state,  chosen  from  the  pnndpal 
ciWc  functionaries. 

Matters  continued  yery  much  in  the  same  state^  and  tk 
history  of  Algiers  presents  little  calling  for  special  notiee 
down  to  the  expedition  of  Lord  Exmouth.  ^Die  ptittci)isl 
States  of  Europe  had  had  their  attention  taken  up  %iik 
weightier  matters;  but  on  the  establishment  of  the  yacL 
of  1815  the  English  sent  a  squadron  of  ahips,  under 
Lortl  Exmouth,  to  Algiers,  to  demand  the  libtsration  of  aU 
slayes  then  in  bondage  there,  and  the  entire  di^oontiuusiice 
of  piiatical  depredatioiuk  Afraid  to  refuse^  the  Algeriuaa 
returned  a  conciliatory  answer,  and  released  a  number  of 
their  skyea;  but  no  aooner  had  the  ahips  left  than  tliej 
redoubled  tiieir  actiyity  and  peipetrated  eyery  sort  d 
cruelty  against  the  ^Christians.  Among  other  acts  of 
cruelty,  they  attacked  ai^d  massacred  a  number  of  Neapo- 
litan flahermen  who  were  engaged  in  the  peari-fij>heiy  at 
Bona^  The  news  of  this  excited  great  intUgnation  ia 
England,  and  Lord  Exmouth  was  again  despetdied  nxtli 
fiye  ships  of  the  line  and  eight  smaller  yewels,  aiid  at 
Gibraltar  he  was  joined  by  a  Dutch  fleet  of  six  frigatei» 
under  Admiral  CapeUen.  They  anchored  in  front  of  Algieri 
on  the  26th  August  1816.  Certain  tenns^  which  nere 
extremely  moderate,  were  proposed  to  the  dey;  but  thej» 
not  meeting  with  acceptance,  a  fierce  bombanlment  was  at 
once  commenced.  At  first  the  assailants  were  jubjeOed  to 
a  heayy  fire  from  the  enemy's  batteries;  but  after  a  tiiuf 
these  were  one  by  one  silenced,  and  ship  after  ship  csugLi 
fire,  till  the  destruction  of  the  Algerine  nayal  force  vu 
complete.  Next  day  the  terms  proposed  to  the  dey  wen 
accepted;  Christian  slayes  to  the  number  of  1211  mn 
set  at  liberty,  and  a  promise  was  giyen  that  piracy  and 
Christian  slayery  should  cease  for  eyer.  The  Algeiiiici^ 
howeyer,  did  not  long  adhere  to  the  terms  of  the  tieitj. 
They  lost  no  time  in  putting  their  dty  in  a  more  fonuid- 
able  state  of  defence  than  before,  and  this  done,  thej 
considered  themselyes  in  a  condition  to  set  the  ^reat  pov«a 
of  Europe  at  defiance. 

Various  injuries  had  from  time  to  time  been  inflicted  oa 
the  French  shipping,  bnt  that  which  more  directly  led  to 
a  declaration  of  war  was  an  insult  offered  to  the  Fresek 
consul  by  the  dey.  A  debt  had  been  eoutncted  by  the 
French  goyemment  to  two  Jewish  merchants  of  Algiecs  it 
the  time  of  the  expedition  to  Egypt,  and  the  dey  hariog  a 
direct  interest  in  the  matter,  had  made  repeated  iq^plioatiine 
for  payment,  but  without  success.  Annoyed  at  tfail  and 
at  what  he  considered  insulting  language  on  the  part  J 
th^  consul,  he  struck  the  latter  on  the  face  in  pnUia  la 
consequence  of  this,  a  French  squadron  was  sent  to  Algiea 
which  took  the  consul  on  board,  and  for  three  years  maia- 
tainod  an  in^ectiye  blockadei  At  length  war  on  a  gnst 
scale  was  resolyed  on,  and  a  fleet  was  equipped  at  Touloa 
in  Kay  1830  under  the  conmiand  oi  Adnural  Dnpeni 
It  had  also  on  board  a  land  f orcs^  under  the  eonuaaod 
of  Qeneral  Bouimont,  consLsting  of  37,000  infiantzy,  4O00 
cayalry,  and  a  proportionate  number  of  artaUeiy.  I^ 
troops  began  to  land  on  the  14th  June  upcvn  the  veetaa 
side  of  the  peninsula  of  Sidi  Feiruch,  in  the  b^  of  T^At 
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Chioflb  Iliej  did  not  meet  wiiih  mncli  opposition  till  the 
19tii,  wImd  a  general  attack  -was  made  imon  them  by 
a  forae  of  fiom  40,000  to  50,000  men.  Theee^  after  a 
fisroa  oonflict^  were  oompletelj  lonted.  Thi^  tenewed  their 
attack  on  the  24th  and  26thy  bat  were  on  both  oocaaions 
lepnlaed.  The  IVenoh  then  adTanoed  npon  Algien,  and 
on  the  29th  the  trenches  were  opened.  On  the  morning 
of  the  4th  of  Jnly  the  bombardment  commenced,  and  bef 09 
ni^t  a  treaty  was  concluded  for  the  entire  snirender  of 
A!^;iezB.  The  next  day  the  French  took  possession  of  the 
town;  and  12  ships  of  war,  1500  brass  cannon,  and  over 
£2,000,000  sterling  came  into  their  hands  as  conqnerors. 
The  Torkiah  troops  were  permitted  to  go  wherever  they 
pleasedy  provided  they  left  Algiers,  and  most  of  them  were 
c<myeyed  to  Asia  Minor.  The  dey  himself  with  his  private 
property  and  a  large  body  of  attendants^  iretired  to  Naples. 

When  the  French  nndertook  the  ezpedition  against 
Algiers  a  pledge  was  giyen  to  the  Enc^Lah  government 
that  they  did  not  aim  at  the  pennanent  possession  of  the 
Gonntiy,  bat  only  at  obtaixung  satisfaction  for  the  ii^joiies 
and  inscdts  that  thqr  had  received,  and  patting  down  that 
system  of  piracy  which  had  so  long  outraged  Europe.  The 
French  goTcmment  engaged  that  these  objects  being  accom- 
pliahedy  the  final  settlement  and  government  of  the  country 
ehoold  be  arranged  in  concert  with  the  other  European 
{Kywers  for  the  general  advantage.  Notwithstanding  this, 
the  Frendi  ministry  in  1833  publicly  declared  that  it  was 
the  intention  of  their  government  to  retain  possession  of 
Alg^  and  to  colomse  it  Subsequently,  the  EngUsh 
government  acquiesced  in  thisi,  on  receiving  an  engagement 
that  tiie  French  would  not  extend  their  conquests  beyond 
Algeria  either  on  the  side  of  Turns  or  of  Maiocoa 

The  capture  of  Algiers  was  celel«ated  in  France  with 
great  demonstrations  of  joy.  General  Bourmont  was  raised 
to  the  jank  of  marshal,  aLd  Admiral  Dupezrd  was  promoted 
to  the  peerageL  The  revolution  of  1830  followed,  when 
Bourmont  was  deposed,  and  General  CSausel  appointed  to 
succeed  him.  The  conquerors,  instead  of  attempting  to 
gain  the  good-will  of  the  natives,  destroyed  a  number  of 
their  mosques,  seized  upon  lands  set  apart  for  religious  pur- 
fOKB,  and  attempted  to  introduce  their  own  laws  and  usages 
in  place  of  those  of  the  country,  the  consequence  of  which 
was  that  the  natives  entertained  the  greatest  abhorrence 
for  their  oppressors,  whom  they  regarded  as  the  enemies  of 
God  and  their  prophet  General  CSausel  incensed  them 
still  more  by  seizmg  upon  the  possessbns  of  the  dey, 
the  beys,  and  the  expelled  Turks  in  direct  opposition  to 
the  conditions  on  which  the  capitsl  had  been  surrendered. 
Bona  was  taken  possession  of,  and  an  incursion  was  made 
into  the  southern  province  of  Titterie,  when  the  troops  of 
the  bey  were  defeated  and  Mediah  taken.  The  beys  of 
Titterie  and'  Oran  were  deposed,  and  tributary  rulers  set 
np  in  their  room.  Still  the  war  continued.  The  French 
were  incessanUy  harassed  by  irruptions  of  hordes  of  the 
Arabs,  so  that  no  Frenchman  was  safe,  even  in  the  vicinity 
of  the  town;  end  littie  relianoe  could  be  placed  on  the 
fidelity  of  thejbeys  who  gOTemed  the  provinces^  Mediah 
iras  evacuate^  and  Oran  abandoned.  In  Februaiy  1831 
General  Berthezene  was  appointed  commander-innshief,  and 
nndertodk  several  expeditions  into  the  interior  to  chastise 
the  hoetile  tribes,  but  met  with  littie  success.  .  In  October 
Bona  was  surrounded  and  taken  by  the  Kabyles.  There  was 
now  no  safety  but  in  the  town  of  Algiers;  agriculture  was 
consequentiy  neglected,  and  it  was  necessary  to  send  to 
France  for  supplies  of  provisions  and  for  fresh  troops.  In 
November  1831  General  Savary,  Due  de  Bovigo^  was  sent 
ont  with  an  additional  force  of  16,000  men.  Hie  new 
governor  songht  to  aoeomplish  his  ends  by  the  grossest 
acta  of  cruelty  and  treaoheiy.  One  of  his  exploitB  was  the 
tuaasaore  of  a  whole  Arab  tribes  indnding  old  men^  women, 


and  ehUdreo,  during  night,  on  aoeoont  of  a  lobbeEj  oom- 
mitted  by  some  of  £em.  He  also  treacherously  murdered 
two  Arab  chiefs  whom  he  had  enticed  into  Ids  power  by  a 
written  asBuanoe  of  safety.  These  proceedings  exasperated 
the  natives  still  further  against  the  French,  and  those 
tribes  that  had  hitherto  remained  quiet  took  np  aims 
against  tiiem. 

About  this  time  Abd-el-Eader  first  appears  upon  the  field. 
His  lather,  a  Harabout»  had  collected  a  few  followers,  and 
attacked  and  taken  possession  of  the  town  of  Oran.  On 
this  they  wished  to  elect  him  as  their  chief,  but  he  declined 
the  honour  on  account  of  his  great  age;  and  recommended 
his  son  who^  he  said,  was  endowed  with  all  the  qualities 
necessary  to  success.  Abd-el-Eader  was  bom  about  the 
beginning  of  1807,  and  had  ear ly^  acquired  a  great  reputa- 
tion among  .his  countrymen  for  learning  and  piety,  as 
he  was  also  distingmshed  among  them  for  skill  m  horses 
manship  and  other  manly  exercises.  He  had  -made  two 
pilgrimages  to  Mecca  in  company  with  his  father,. once 
when  a  child  and  again  in  1 828,' l^  which  he  obtained  the 
title  of  McuffL  At  this  time  he  was  living  in  obscurity, 
distinguished  by  the  austerity  of  his  manners,  his  piety, 
and  his  seal  in  observing  the  precepts  of  the  Koran.  He 
collected  an  army  of  10,000  horsemen,  and,  accompanied 
by  his  father,  marched  to  attack  Oran,  which  had  been 
taken  poesession  of  by  the  French.  They  arrived  before 
the  town  about  the  middle  of  May  1832,  but  after  con« 
tinning  their  attack  for  three  days  with  great  brayery  they 
were  repulsed  with  considerable  loss.  This  was  followed 
by  a  seriee  of  conflicts,  more  or  less  severe,  between  the 
parties,  but  without  any  permanent  or  decided  advantage 
to  either  side.  ,  In  March  1833  the  Duo  de  Bovigo  was 
obliged,  on  account  of  his  health,  to  return  to  France,  and 
General  Avisard  was  appointed  interim  gOTemor;  but  the 
latter  dying  soon  after,  General  Yoirol  was  nominated  his 
successor.  Abd-el-B^er  was  still  extending  his  influence 
m<»e  and  more  widely  among  the  Arab  tribes;  and  the 
French  at  last  considered  it  to  be  their  interest  to  offer 
him  terms  of  peace.  A  treaty  was  accordingly  concluded 
with  him  by  General  Desmichels,  governor  of  Oran,  in 
February  1834,  in  which  he  acknowledged  the  supremacy 
of  France^  and  was  recognised  by  them  as  emir  of  the 
province  of  Mascara.  One  of  the  conditions  of  the  treaty 
was  that  the  emir  was  to  hare  a  monopoly  of  the  trade 
with  the  French  in  com.  This  part  of  the  treaty  was 
regarded  with  great  dissatisfaction  at  home,  and  the  general 
was  remored  from  lus  post  In  July  General  Drouet 
d'Erlon  was  sent  out  as  goremor-general  of  the  colony. 
An  intendant  or  head  of  the  civil  department  was  also 
appointed,  as  well  as  a  commissary  of  justice  at  the  head 
d  the  judicature.  Tribunals  of  justice  were  also  estab- 
lished, by  which  both  French  and  natives  were  allowed  to 
eigoy  their  respective  laws.  From  the  tranquil  state  of 
the  country  at  this  time  the  new  govemor  was  enabled  to 
devote  his  attention  to  its  improvement  T^e  French, 
however,  soon  became  jealous  of  the  power  of  the  emir, 
and  on  tiie  pretence  that  he  had  been  encroaching  on  their 
territory,  General  Trezel,  who  had  succeeded  Desmichels 
in  the  governorship  of  Chan,  was  sent  against  him  with  a 
consideiable  forca  The  armies  met  at  the  river  Makta, 
and  the  French  were  routed  with  great  daughter  on  the 
28th  of  June  1835.  On  the  news  of  this  defeat  Marshal 
Clausel  was  sent  to  Algiers  to  succeed  Count  d'Erlon.  In 
order  effectually  to  humble  the  emir,  he  set  out  for  his 
capital,  Masoua,  accompanied  by  the  Duke  of  Orleans, 
at  the  head  of  11,000  men.  On  reaching  the  town  the 
French  found  it  deserted,  end,  having  set  it  on  fire^  they 
retnmed  without  having  effected  anything  of  consequence. 
Iii  January  1836  Marshal  dansel  undertook  an  eipedition 
against  Tlemoen,  which  he  took  and  garrisoned.     Socn 
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ifter  thu  tliA  emir  atteoked  and  pot  to  flight  a  body  of 
3000  men  under  Oonnt  d'Arlanges  on  iha  Tsfna.  *  Qeneral 
Bngeand,  who  had  sacceeded  Marshal  Clanael,  attacked 
the  Araba  under  Abd-el-Eader  on  the  Sikak  river,  6th 
fulj  1836,  and  gained  a  complete  vietoiy  orer  them.  An 
expedition  afliainat  the  bey  of  Conatentine  waa  next  reeolyed 
on,  and  Mardial  CUtuael.  at  the  head  of  8000  men.  set  oat 
from  Bona  fbr  thia  pnzpoae  in  November  1836.  They 
encountered  on  their  march  a  aevere  atoim  of  hail  and 
anew,  followed  by  a*  ahaip  froat.  ao  that  many  of  them 
died:  and  when  they  arrived  before  the  walhr  of  the  town 
they  were  unable  to  undertake  the  aiege,  and  effected  their 
retreat  with  difficulty.  The  French  were  now  anzioua  to 
oondude  a  peace  with  Abd-el-Kader.  and  with  thia  view 
General  Bngeand  arranged  a  meeting  with  him  on  the 
bauka  of  the  Tafna.  and  a  treaty  waa  signed,  30th  May 
1837.  They  were  then  free  to  turn  their  streneth  againat 
the  bey  of  Constantine.  and  an  army  of  20,000  men  aet 
out  from  Bona  with  thia  object  under  the  command  oi 
General  Damr^mont  early  in  October.  The  town  waa, 
afte^*  a  very  gallant  defence,  taken  by  atorm  on  the  12th 
of  that  month  by  General  Yal^  General  Damrtoont 
having  been  killed  by  a  cannon-ball  the  previous  day. 
On  the  rnpture  of  the  dty  the  neighbouring  tribea  hastened 
to  make  their  submission  to  the  oonquerors,  and  a  strong 
garririoij  being  left  to  defend  the  town,  the  army  returned 
to  Bona.  As  a  reward  for  hia  services,  General  Yalee  was 
made  a  marshal  and  appointed  governor-general  of  the 
colony.  Disputes  with  the  emir  aa  to  the  boundariea  of 
hib  territory  were  frequent,  and  at  length  war  waa  again 
declared  between  the  partiea.  The  immediate  cause  of 
War  on  this  occasion  was  the  marching  of  an  armed  force 
of  French  troops  through  the  emir's  territory.  Thia  the 
latter  looked  upon  aa  an  infringement  of  the  treaty,  and 
jonseqveutly  declared  wai.  In  October  1839,  he  suddenly 
fell  upon  the  French  troops  in  the  plain  of  Meti^ja,  and 
routed  them  with  great  slaughter,  destroying  and  laying 
waste  the  European  aettlementa.  He  aurprised  and  cut  to 
piecea  bodies  of  troopa  on  their  march;  outposts  and  encamp- 
ments were  taken  by  audden  aaaault;  and  at  length  the 
possessions  of  the  French  were  reduced  to  the  fortified  places 
which  they  occupied.  On  the  news  of  these  events  reach- 
in;^  France,  reinforcements  to  the  amount  of  20,000  men 
were  sent  out.  The  spring  campaign  was  vigorously  opened 
on  both  sides,  and  numerous  skirmishes  took  plaoe^  but 
without  dedsive  results  to  either  party.  The  French  were, 
in  leed,  everywhere  successful  in  the  field,  but  the  scattered 
troops  of  the  enemy  would  speedily  reassemble  and  sweep 
the  plains,  so  that  there  was  no  safety  beyond  the  camp 
bad  the  walls  of  the  towns.  The  fort  of  Masagran,  near 
Mostagnnem,  with  a  garrison  of  only  123  men,  gallantly 
with/'tood  a  fierce  attack  by  12,000  to  15,000  AraU,  which 
lasted  for  three  days.  Biarshal  Yalte  was  now  recalled, 
and  General  Bugeand  appointed  to  succeed  him.  The 
litter  arrived  at  Algiers  on  the  22d  of  February  1 841,  and 
adopted  a  new  system,  which  waa  completely  auccedafuL 
He  made  use  of  movable  columns  radiating  from  Algiers, 
Oran,  and  Constantine,  and  having  from  80,000  to  100,000 
troops  at  his  disposal,  the  result  soon  told  against  the  emir. 
Many  of  the  Arab  tribes  were  thus  intimidated  or  brought 
under  subjection,  hard  pressed  garrisons  were  relieved  and 
▼ictuiUVd,  and  town  after  town  taken.  Tekedemt,  the 
priiidpal  i^on^hold  of  Abd-el-Kader,  was  destroyed,  and 
the  diidel  blown  up;  Mascara  was  taken;  and  Saida» 
the  only  retnaining  fortress  in  the  possession  of  the  emir, 
was  entirely  demolished.  In  January  1842  the  town  of 
Tlemcen  was  taken,  and  ten  days  afterwards  the  fort  of 
Tsfna.  which  was  demolished.  The  terrified  Araba  sub- 
mitted on  all  aided,  and  now  almost  the  entire  country  wab 
-^bdned.    The  emir  himself,  driven  to  eKtremitiea,  wa» 


oompelled  to  tike  rafnga  in  Maitweck  Ben  ha  aiHBaaded 
is  xaiaing  a  conaidaiaHu  f oroe,  and  ntonied  to  A]gmk 
He  made  up  for  the  want  of  tioopa  by  the  lapidKty  of  Ui 
movementa,  and  would  aoddenly  make  an  atta^  on  cm 
place  when  he  waa  anppoaed  to  be  in  qoite  an  of^ooie 
quarter.  In  November  1842  the  Dnka  <i  Annude  anirBd 
in  Algiera  to  take  part  in  the  operations  against  the  emir, 
and  in  the  apring  ol  the  following  year  he  snddenly  laD 
upon  the  camp  of  Abd-el-Kader  while  the  great  body  of 
his  troopa  were  abaent,  and  took  aeveral  tbonsand  prismiaa 
and  a  large  booty,  the  emir  himaelf  making  his  SMspt 
with  difiiculty.  Kot  long  afterwards  the  latter  agsiL  took 
refuge  in  Maxocoo.  and  eo  exdted  the  fanatical  paanou  of 
the  people  of  that  country  that  their  ruler  waa  forced  into 
a  war  with  Franoe^  The  army  which  waa  sent  into  Algem 
waa  attacked  and  defeated  by  Bugcaud  at  the  river  Ii^. 
14th  August  1844.  The  emperor  of  Maroooo  soon  aftei- 
warda  aued  for  peace,  which  was  granted  him  on  eonditiiNi 
that  he  should  no  longer  succour  or  shelter  the  eniiz^  hot 
aid  in  pursuing  him.  Abd-el-Kader  waa  now  reduced  to 
great  extremitiea.  and  obliged  to  take  refuge  in  the  moim- 
tain  fastnesses,  whence  he  would  from  time  to  time  come 
down  to  annoy  the  French.  In  June  1845  a  tribe  of 
Arabs,  who  were  being  pursued  by  a  body  of  iVench  trooys 
under  General  Pelissier,  took  refuge  in  a  cava  Am  they 
refused  to  surrender,  the  general  ordered  a  fire  to  be  kiadlcfl 
at  the  mouth  of  the  cave,  and  the  whole  of  those  withb, 
men,  women,  and  children,  to  the  number  of  500,  xftn 
suffocated.  The  emir  at  length  waa  brought  to  such  strsiti 
that  he  agreed  to  deliver  himself  up  to  the  iVench  on  being 
allowed  to  retire  to  Alexandria  or  St  Jean  d'Acra  Not- 
withstanding this  promise,  which  waa  given  by  Genexal 
Lamorici^re,  4ind  ratified  by  the  governor-general,  he  wu 
taken  to  France,  where  he  arrived  on  the  29th  of  Jsnnuy 
1848;  and  was  imprisoned  first  in  the  castle  of  Pan,  aiid 
afterwards  in  that  of  Amboise,  near  Bloia  In  October 
1852  Louis  Napoleon,  then  premdent  of  the  French  Re- 
public, gave  him  his  liberty  on  condition  that  he  obould 
not  return  to  Algeria,  but  reside  at  Brousso  in  Asia  ^linot 
Here  he  remained  ^  1855  when,  in  consequence  of  the 
destruction  of  that  town  by  an  earthquakei,  he  obtained 
permisdon  to  remove  to  Constantinople,  and  afterwards  to 
Damascus.  At  the  latter  place  he  rendered  valuable  aid 
to  the  Christians  by  protecting  them  during  the  maadsoe 
by  the  Turks  in  Syria  in  1860. 

On  the  revolution  in  France  of  1848,  General  GavsigRse 
waa  appointed  governor-general  of  the  colony;  and  tlie 
National  Assembly,  wishing  to  establish  a  doaer  eonnectioD 
between  the  country  and  France,  offered  to  incorporate  it 
with  the  republic.  This  proposal,  however,  met  tiith  cuh 
dderable  opposition,  and  Algeria  was  amply  deckred  i 
permanent  possesdon,  with  the  right  to  send  four  depatiei 
to  the  National  Assembly,  to  be  heard  on  all  nattcn 
affecting  the  interests  of  ^e  colony.  Colonists  wero  ako 
sent'  out  to  settle  there,  and  other  means  taken  to  farther 
its  prosperity.  Still  the  republic  did  not  seem  to  be  man 
successful  in  the  administration  of  affairs  than  the  monarchj 
had  been.  The  colonists  died  off  or  left  in  disrnst,  tbp 
natives  were  not  mora  reconciled  to  the  FrenUi  yoke^  aad 
many  of  them  rose  in  open  rebellion.  The  Kalylea  h 
particular,  the  most  intelligent  and  industrious  of  ths  asfive 
population,  manifested  the  greatest  rf*pugnance  to  the  itf- 
podtion  of  taxes  and  of  the  usages  of  dvilisation.  In  ISO 
General  Felisder  marched  against  several  of  the  lebeniani 
tribes,  and  reduced  them  to  subjection.  Generala  Ouir«*n«it 
and  Herbillon  were  aent  into  the  diatri'*t  of  Zaab  to  qi^ell  afi 
insurrection  exdted  by  the  Marabout  Bon-Zian.  The  btltf 
waa  driven  to  take  lefuge  in  Ziaatcha.  which  reaisteJ  tLs 
utmost  efforta  of  the  French  to  take  it  ibr  fif^-oaa  dtji* 
but  aft  last  it  waa  earned  I7  atonn.     In  1850  tha* 
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nran  wennl  mMema  mat  out  against  tlie  natlTw,  and 
in  1851  Qeneral  St  Axnand  niooeeded  in  rednoing  to  aab- 
jection  little  Kabylia.  In  1852  Oeneral  M'Mahon  set 
out  ogainBt  Eastern  Kabylia,  and  PeUaaier,  in  the  aonth, 
took  Logbonat  by  ttorm.  The  next  few  yeaza  preeent 
na  nith  aeyeral  ezpoditionB  a^^ainsi  the  Kabylci^  bnt  these 
were  not  prodncliTe  of  veiy  marked  lesolts.  In  1854 
then  was  an  expedition  against  certain  Anb  tribes  in  the 
aonth,  who  were  reduced  to  snbjeetion.  In  1856  a  great 
expe^tition,  nnder  the  command  of  General  Bandon,  was 
organised  against  the  tribes  of  Great  Kabylia  that  had  not 
yet  snbmitted  to  the  Frendi;  and  after  many  months' 
fighting  they  were  brought  under  sutjection.  The  autho- 
rity of  France  was  now  undisputed  over  the  oonntryy  and 
peace  for  a  time  was  established. 

In  1858  the  administration  of  the  cobny  was  confided 
to  a  special  minister,  the  first  nominated  being  Prince 
Napoleon ;  but  he  on^  held  ofElce  for  a  short  time;  and 
soon  after,  the  special  ministry  was  abolished.  In  October 
1859  certain  Arab  tribes  rose  in  rebellion,  but  were  speedily 
subdued.  In  1860  Marshal  Felissier  was  made  gOTemor- 
general,  with  a  Yiee^oTemor,  a  director-general  of  civil 
afEEOTs^  and  a  council  of  thirty  members.  In  the  beginning 
of  1863  the  emperor  promised  to  Algeria  a  constitution, 
with  a  representatiye  assembly  for  provincial  matters;  and 
said  that  it  was  not  a  colony  properly  so  called,  but  an 
Arab  kingdom,  and  that  the  natiTca  had  an  equal  right  to 
his  protection  with  the  colonista.  In  April  1864  a  for- 
midable insurrection  of  the  Arabs  broke  out  in  the  south, 
in  consequence  of  an  insuh  offered  to  one  of  their  chiefs  in 
a  court  of  justice^  and  they  suddenly  fell  upon  and  cut  to 
pieces  a  detachment  of  French  troops.  A  large  force  was 
speedily  assembled  and  sent  against  them,  and  after  they 
had  been  beaten  in  several  encounters  the  insurrection  was 
at  length  put  down.  Marshal  Felissier  died  in  May,  and 
Msnhal  MfMahon  was  appointed  to  succeed  him.  A  fresh 
insurrection  of  the  Arabs  broke  out  in  October,  but  after 
several  defeats  they  were  brou^^t  to  sutrjection.  In  May 
1865  the  Emperor  Napoleon  visited  Algeria,  and  was 
everywhere  received  with  the  greatest  demonstrations  of 
joy.  After  his  return  to  France  he  wrote  a  letter  to 
Marshal  M'Mahon  respecting  the  future  goviamment  of 
the  colony.  He  particulariy  pointed  out  the  necessity  of 
seeking  to  gain  the  good-vrill  of  the  natives  by  permitting 
them  to  e^joy  their  territories  unmolested,  and  to  maintain 
their  own  customs^  and  that  they  should  be  held  as  equal 
with  the  colonists  before  the  law.  He  farther  directed 
him  to  seek  to  stimulate  the  industry  of  the  coloniste^  and 
to  strive  to  develop  the  resources  of  the  country.  In 
October  a  fresh  insurrection  broke  out  in  the  province  of 
Oran.  It  commenced  with  an  attack  upon  a  friendly  tribe^ 
but  was  at  length  put  down  by  a  body  of  troops  under  the 
command  of  Colonel  de  ColomU  It  again  broke  out  in 
March  1866,  and  Colonel  de  Colomb  was  a  second  time 
sent  out  against  the  insuigentsi  He  encountered  them  on 
the  16th,  and,  after  a  fierce  engagement^  put  them  to  flight 
with  great  losa  In  the  begiiming  of  1867  a  new  expMti- 
tion  was  organised  against  the  refractory  Arabs  in  the 
south,  and  tiiese  being  effectually  put  down,  a  period  of 
oomporative  peace  followed.  The  cropa  in  1866  were 
almost  entirely  destroyed  by  an  invasion  of  locusts,  and 
in  January  1867  a  violent  earthquake  destroyed  several 
villagea  in  the  vicinity  of  Blidah.  A  prolonged  drought 
followed,  which  dried  up  the  sources  of  the  springs  .and 
produced  a  famine^  from  which  the  natives  suffered  much. 
A  visitation  of  cholera  succeeded,  which  is  estimated  to 
have  carried  off  not  less  than  50,000  persona  In  January 
1868  a  fresh  revolt  broke  out  among  the  Arabs,  instigated 
by  Si-Hamed,  who  had  led  on  more  than  one  of  the  pra- 
TioQs  revolta*    They  assailed  and  plundered  some  of  the 


friendly  tribes,  and  being  pwmied  and  attacked  by  a 
body  of  French  troops,  a  fierce  engagen^ant  took  placs^ 
in  which  Si-Hamed  was  killed  and  his  followers  put  to 
flight  Peace  was  eigoyed  for  the  rest  of  that  year;  but 
towards  the  end  of  January  1869  several  large  banda  ol 
insurgent  Arabs  in  the  extreme  south  marched  nortliwoid, 
took  by  surprise  Tagguin,  and  being  joined  by  others,  in  a 
short  time  they  numbered  3000  horee.  A  body  of  French 
troops  was  sent  out  against  them  from  Lsghouat^  under 
the  command  of  Colonel  Sonii^  and  after  two  and  a  half 
hoars'  hard  fighting  the  insurgents  were  put  to  fiight  with 
great  slaughter.  In  1871  a  widespread  insurrection  of 
Arab  and  Kabyle  tribea  broke  out,  stimulated  no  doabt 
by  a  knowledge  of  the  weakened  condition  of  France  at 
home.  It  conunenced  with  M-Mokrani,  the  hereditary 
bacbagha  of  the  Me^jana,  attacking  and  burning  the 
village  of  Brody-Bon-Arrsredy,  destioying  isolated  houses 
and  posts  throughout  the  district  subject  to  his  influence, 
the  colonists  who  did  not  succeed  in  reaching  a  place  of 
safety  being  maseacred.  All  his  attacks  sgainst  the  f orti* 
fled  places,  however,  failed ;  and  as  soon  as  the  French 
were  able  to  assume  the  offensive  he  waa  beaten  in  every 
engagement,  and  subsequently  killed  in  action.'  When 
this  rebellion  appeared  almost  overcome,  the  whole  of 
Kabylia  rose  in  arms  at  the  command  of  the  aheikh  El* 
Haddad,  one  of  the  most  powerful  chiefs  in  Kabylia,  and 
head  of  an  influential  religious  confraternity.  The  Kabylei^ 
for  the  first  time  in  history,  deecended  from  their  motbtain 
fastncflses,  and  attempted  to  invade  the  plains  of  the 
Meticya.  The  most  horrible  masaacree  were  perpetrated, 
and  fJl  the  principal  ports  on  the  coast  were  strictly 
blockaded  on  the  landward  sida  It  was  not  till  after  the 
fall  of  the  commune  in  Paris  that  troopa  could  be  spared 
in  sufficient  numbos  to  suppress  the  insurrection.  But 
this  was  at  length  effected,  and  a  war  contribution  of 
Xl,200,000  imposed  upon  the  rebels,  whose  lands  were  also 
sequestratbd,  but  the  owners  were  permitted  to  resume 
possession  on  comparatively  easy  terma  The  greater  part 
of  the  sum  recovered  was  distributed  among  tihe  coloniets 
who  had  suffered  during  the  insurrection,  and  a  consider- 
able portion  of  it  has  been  allotted  for  public  works.  The 
sequestration  has  slso  opened  up  much  valuable  territory 
for  European  colonisation.  Since  the  insurrection  many 
new  colonists  have  arrived  here^  and  among  them  many 
from  Alsace  and  Lorraina  A  law  passed  hy  the  French 
Chamber,  15th  September  1871,  authorises,  on  certain 
conditions,  the  gratuitous  conceasion  of  247,000  acres  of 
land  to  such  natives  of  Alsace  end  Lorraine  as  might 
desire  to  preserve  their  French  nationality.  A  more 
favourable  era,  it  is  believed,  has  now  dawned  for  the 
colony.  Down  to  1871  it  had  continued  under  military 
rule,  and  this,  it  was  tfiought,  had  had  not  a  little  to  do 
with  the  frequent  insurrections  that  had  broken  out  in 
the  country.  Accordingly,  in  October  of  that  year,  a  civil 
government  was  established,  ss  has  been  already  noticed, 
and  since  that  time  the  colony  baa  continued  in  a  more 
peaceable  and  flourishing  condition.  (d.  k.) 

ALQHERO,  a  seaport  of  Italy,  in  the  province  of 
Saasari;  Sardinia,  situated  on  the  west  coast  of  the  island, 
14  miles  S.W.  of  Sassari.  It  was  founded  by  the  Genoese^ 
and  was  afterwards  taken  by  the  Cataloniana,  whose 
language  is  still  spoken.  Though  strongly  fortified  towards 
the  sea,  the  landward  side  of  the  town  is  commanded  by 
the  overhanging  hills.  Alghero  is  an.  episcopal  see^  and 
has  a  cathedral,  erected  in  1517,  several  monssteries, 
convents^  and  public  schools.  Many  of  the  houses  sre  of 
antique  architecture.  Near  the  town  are  some  fine 
stslactite  grottocp  The  neighbourhood  produces  oQ  and 
fruit,  and  the  best  wine  of  the  ishnd ;  and  the  corals  of 
Al^ero  are  the  most  beautiful  found  in  the  Mediterranean, 
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The  other  exports  luelndo  gmin,  wool,  tohaeeo,  bones, 
■kine,  and  anchovies.  Porto  Oonte^  9  miles  to  the  N.W., 
is  the  roadstead  frequented  by  the  largest  yessels,  and  is  a 
secure  and  fortified  anchorage,  eapabb  of  accommodating 
a  large  fleet     Population  of  commune  (1865),  8419. 

ALGIERS  (Fr.  Alger^  Arab.  Al^eiair^  •'.&,  The  Islands), 
a  eity  and  seaport  of. Northern  Africa,  and  capital  of 
Algeria,  is  situated  on  tiie  west  side  of  a  bay  of  the  same 
name  in  the  Heditorranean.  Let  (of  lighthouse),  36''  47' 
20^  N.,  long.  8'  4'  82'  £.  It  is  built,  in  the  form  of  an 
amphitheatre,  on  the  northern  slope  of  a  steep  hiU  rising 
abruptly  from  the  coast  It  ascends  the  side  of  the  hiU  in  the 
form  of  an  irregular  triangle,  the  apex  of  which  is  occupied 
by  the  Casbah,  or  ancient  fortress  of  the  deys,  which  is 
about  500  feet  aboTe  the  level  of  the  sea^  As  seen  from  a 
distance,  the  city  presents  a  very  imposing  and  picturesque 
appearance ;  and  the  houses  rising  one  above  the  other,  and 
being  all  built  of  white  stone,  it  has  been  compared  to  a 
ship  under  sail  It  consists  of  two  towns — ^the  new,  which 
is  entirely  European  in  ite  character,  and  is  built  on  the 
lower  part  of  the  slope  and  along  the  shore ;  and  the  old 
town,  which  occupies  the  higher  region,  and  is  entirely 
Oriental  in  its  character.  The  new  town  cousisto  of  hand- 
some streets  and  squares,  and  contains  the  government 
houses,  hoteb,  warehouses,  barracks,  &a  In  the  centre  of 
the  new  town  is  the  Pl'iee  du  Go^tvemetiwerU,  a  large  and 
handsome  square  in  the  European  style,  with  a  fountain, 
and  planted  with  orange  and  lune  trees.  The  streets  are 
regular,  spacious,  and  handsome,  and  adorned  with  arcades. 
In  the  Arab  or  old  town  the  streets  are  narrow,  winding, 
and  dirty.  The  houses  are  square  substontial-loo^ng 
buildings,  presenting  to  the  street  bare  walls,  with  only  a 
few  sUts  protected  by  iron  gratings  in  place  of  windows. 
Each  house  has  a  quadrangle  in  tiie  centre,  into  which  it 
looks,  and  which  is  entered  by  a  low  narrow  doorway. 
Algiers  ia  surrounded  by  walls  and  otherwise  fortified,  but 
ite  landward  defences  are  weak  and  exposed,  while  the 
batteries  which  defend  it  towards  the  sea  are  very  strong. 
It  has  two  handsome  suburbs,  and  numerous  elegant  villas 
are  scattered  over  the  vicinity.  The  town  is  the  residence 
of  the  governor-general  of  Algeria^  of  the  prefect  of  the 
department  of  Algiers,  and  of  the  chiefs  of  the  different 
admimstrative  services.  It  is  also  the  seat  of  a  bishop 
and  of  the  supreme  courte  of  justice,  and  has  a  chamb^ 
and  tribunal  of  commerce,  a  royal  college,  various  schools, 
a  bank,  public  library,  and  museum.  Among  the  principal 
buldinga  are  a  cathedral  and  several  Roman  Catholic 
churches,  a  Protestent  church,  several  synagogues,  and  a 
number  of  mosques.  The  town  is  well  supplied  with 
'vater,  and  there  are  numerous  public  and  private  foun- 
tains and  baths.  Various  marketo  are  held  here,  and 
horse-racing  is  a  favourite  amusement  Algiers  has  of 
late  come  to  be  noted  as  a  winter  residence  for  invalids. 
The  French  hai  e  spent  large  sums  of  money  in  the  improve- 
ment of  the  port  of  Algiers.  It  has  an  area  of  220  acres, 
and  it  is  calculated  &t  when  a  rock  near  the  centre, 
called  Hoehe  Sans  Ifom,  is  removed,  it  will  be  capable  of 
accommodating  40  vessels  of  war  and  300  trading  vessels. 
It  has  two  docks,  capable  of  containing  the  largest  vessels. 
The  lighthouse  has  a  revolving  light  visible  at  tiie  distenoe 
of  15  miles.  Population  (1866;,  52,614.  (For  the  trade 
and  climate  of  Algiers,  see  ALassiA.) 

ALOOA  BAT,  an  inlet  in  Cape  Colony,  on  the  S.E 
coast  of  Africa,  425  miles  east  from  the  Cape  of  Good 
Hope.  Lat  of  Croix  Island,  in  the  bay,  30*  iV  N.,  and 
long.  25*  46'.  Algoa  Bay  lies  between  capes  Recife  ai  d 
Padrone,  on  the  former  of  which  there  is  a  h'ghthouse.  It 
receives  the  rivers  Sunday  and  Baasher.  'The  best 
andxorage  is  on  the  west  side  of  the  inlet,  near  Port 
KUxftbeOiy  which  U  the  most  inp^ortant  aeaport  on  the 


south  coast  of  Africa.  Here  the  holding  groohd  is  good, 
and  the  anchorage  is  sheltered,  except  from  the  aoutlhesst 
winds.  Fort  Frederick  stands  on  a  hill  overlooking  Fort 
Elisabeth.  Algoa  Bay  was  the  first  landing-plaee  ef  tk« 
British  emigranto  to  the  eastern  province  of  the  Gape 
Colony,  and  as  the  harbour  of  that  province  it  enjojB  a 
rapidly  increasing  trade. 

ALHAMA,  a  dty  of  Spain,  in  the  province  of  Gnnsdt, 
24  miles  S. W.  of  Granada.  It  is  Tsry  picturesquely  sitoatH 
on  the  edge  of  a  gorge  in  the  hiUs  of  the  Siena  de 
Alhama,  tl^  streete  rising  in  terraces  one  above  another. 
The  river  Marchan  flows  through  the  chasm,  and  the 
mountains  behind  the  town  reach  a  height- of  8000  feet 
The  name  Alhama  signifies  in  Arabic  *'  the  bath,*  and  is 
derived  from  the  hot  mineral  springs  in  the  neigkboB^ 
hood.  These  springs,  which  have  a  temperatore  d  118* 
Fahr.,  are  consider^  beneficial  in  cases  of  dyspopsis  sad 
rheumatism,  and  in  former  times  had  as  many  as  14,000 
visitors  annually.  Alhama  was  a  most  important  foitras 
while  the  Moors  ruled  in  Granada,  and  ite  capture  by  tk 
Marquis  of  Cadis  in  1482  was  the  most  decisive  step  in 
the  reduction  of  their  power.  Remains  of  the  Moorish 
castle  and  walls  are  stall  to  be  seen,  as  well  as  an  squeduct 
of  Roman  or  Moorish  oriigin.  Many  of  the  houses  srs  of 
Moorish  architecture,  and  the  antiquities  of  the  town,  the 
mineral  springs,  and  the  wild  sceuexy  of  the  environs 
attract  numerous  visitors.     Population,  about  7000. 

ALHAMA,  a  town  in  Spain,  in  the  pnvince  of  Murcist 
13  miles  S.W.  of  the  town  of  tiiat  namci  It  is  celebrated 
for  ite  sulphur  springs,  which  have  a  temperature  raagug 
from  91*  to  118*  Fahr.,  and  attract  numerous  visiton 
The  town  has  a  hospital  and  the  ruins  of  an  andent  csstla 
Population,  about  6500. 

ALHAMBRA,  the  ancient  fortress  and  residence  of  the 
Moorish  monarchs  of  Granada,  ties  09.  a  hiU  overiookug 
the  city  of  Granada,  on  the  north.  The  name,  signifying 
in  Arabic  **  the  red,"  is  derived  from  the  colour  of  the  soo- 
dried  iapia,  or  bricks  made  of  fine  gravel  and  clay,  of 
which  the  outer  waUs  are  built;  This  famous  Mooml 
palace  was  erected  at  various  dates,  chiefly  between  1248 
and  1354,  under  the  reigns  of  Ibn-1-Ahinar  and  his  soe- 
cessors.  The  splendid  decorations,  and  in  particular  the 
exquisite  painting  of  the  interior,  are  ascribed  to  Tusof  L, 
who  died  in  1354.  Immediately  after  the  expulsion  d 
the  Moors  in  1492,  their  conquerors  began,  by  innumer 
able  acte  of  vandalism,  to  spoil  the  marveDous  beauty  of 
the  Alhambra.  The  open  work  was  filled  up  with  white> 
wash,  the  painting  and  gilding  effaced,  the  furniture  soiled, 
torn,  or  removedL  Charles  V.  rebuilt  portions  in  the 
modem  style  of  the  period,  and  destroyed  the  greater  part 
of  the  Winter  Palace  to  make  room  for  a  modem  struetue 
which  has  never  been  completed.  Philip  Y.  Italianised 
the  rooms,  and  completed  the  degradation  by  ranning  ip 
partitions  which  blocked  up  whole  apartments^  gems  of 
taste  and  patient  ingenuity.  In  subs^uent  centuries  the 
carelessness  of  the  Spanish  authorities  permitted  this  pesri 
of  Moorish  art  to  be  still  further  defaced ;  and  in  1812 
some  of  the  towers  were  blown  up  by  the  French  under 
Sebastian!,  while  the  whole  buildings  narrowly  escaped  the 
same  fate.  In  1821  the  ancient  pile  was  shattml  hj 
an  earthquake.  Directions  were  given  in  1862,  by  Isabella 
then  queen  of  Spain,  for  the  restoration  of  the  ADtambn 
to  ite  original  condition.  The  work  has  been  csrrifd  oe 
with  considerable  skill,  but  the  sums  dcToted  to  it  haie 
been  too  small  for  ite  satisfsctoiy  acoon.p]ishment 

The  hiUy  tenace  on  which  the  Alhambra  stends  is  ihoet 
2430  feet  in  length  by  674  in  bresdth  at  the  widest  psrtL 
A  strongly-fortified  WtJl,  flanked  by  thirteen  squars  tovei^ 
encloses  an  area  of  85  acres,  within  which  the  pahes  ii 
built.     Approaching  from  the  cit^«  the  Tisitor  pMN 
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tbongli  the  Gftte  of  P<miegraiiateB  and  eaten  the  gronndB 
ol  the  A]]iambr%  whicb  era  well  wooded,  and  in  spring 
are  covered  by  iweet^oented  wild  flowem  The  gaidene, 
though  weedy  and  lavined,  are  a  chaiming  reeort^  adorned 
by  beantifiil  waterfalls  and  sparkling  fountains,  and  en- 
livened by  the  song  of  the  nightingalau  Passing  the  piUars 
of  Charles  Y.,  a  steep  ascent  leads  to  the  chief  entrance 
to  the  AlhambrB^  the  Gate  of  Judgment — a  massiye  arch- 
way, saimoanted  by  a  square  tower  62  feet  high,  which, 
while  serving  as  an  outwork  of  the  fortress  and  as  an 
entrance-hall  to  the  palace^  was  principally  used  as  an 
openiur  court  of  justice,  according  to  the  patriarchal 
custom  of  the  east  The  pillars  of  the  gate  are  of  sculp- 
tured marUe^  and  the  horse-shoe  arch  is  28  feet  high.  A 
naiTow  passage  leads  to  the  Fkua  de  lo$  Algtbet,  the  Place 
of  the  Cisterns,  so  called  from  the  tanks  underneath  filled 
with  water  from  the  Dairo,  which  foams  through  the 
ravine  to  the  north  of  the  hilL  The  Flaxa  is  about  225 
feet  long  by  187  widei  To  the  left  rises  Alcasaba,  the 
rained  fortress  of  the  Alhambra,  with  the  Torre  de  la  Vela 
or  Watch  Tower,  where  the  Christian  flag  was  first  hoisted 
on  the  ezpnlsion  of  the  Moors  in  1492.  It  commands  a 
noble  prospect  Below  lies  the  city  of  Granada,  with  its 
hundred  chnrches;  and  above  rise  overhanging  heights, 
with  white  houses  glft««ng  out  from  the  green  f olLige, 
reminding  one  of  tiie  saying  of  the  Aralno  poet,  that 
Granada  is  like  a  peaxl  set  round  with  emerald.  In  the 
Place  of  the  Cisterns  stands  an  isolated  Moerish  tower, 
the  Torre  del  Vino,  erected  in  1345 ;  and  to  the  right  lies 
the  palace  of  Charles  Y.,  displacing  so  much  that  was 
carious  in  Moorish  art  If  is  a  nugestic  but  cold-looking 
structure  in  the  Benaissance  style,  unfinished  and  roofless, 
and  presenting  a  desolate  and  ruinous  aspect  Behind 
{his  edifice  lies  the  Moorish  palace,  the  exterior  being 
severe^  plain,  and  almost  forbidding  in  appearance,  accord- 
ing to  the  peculiarity  of  Moorish  architecture,  by  which 
they  contrived  to  heighten  the  splendour  of  the  interior 
by  contrast  with  the  bare  and  unadorned  structure  of  the 
outer  walls.  But  within,  the  palace  stands  unrivalled  in 
the  gorgeous  splendour  of  its  halls  and  the  exquisite 
beauty  ^  its  decorations.  Everywhere  are  seen  evidences 
of  the  delicate  taste  and  the  artistic  luxury  of  the  Moors. 
Spacious  courts,  with  marUe  piUars  and  fretted  ceilings, 
partitions  coloured  and  gilt  like  the  sides  of  a  Stamboul 
casket^  and  filagree  stuccos  of  veil-like  transparency,  all 
distinguished  by  airy  lightness  and  grace,  are  among  the 
main  features  of  this  palace  of  the  voluptuous  caliphs  of 
Granada,  who  held  dominion  over  that  suimy  land  which 
their  poets  described  as  a  terrestrial  paradise.  The  ooloun 
chiefly  employed  are  blue,  red,  and  a  golden  yellow.  In 
the  hey-day  of  Moorish  prosperity  the  palace  must  have 
been  the  most  delicious^  royal  residences.  Odoriferous 
gardens,  in  which  the  orange  and  the  myrtle  bloomed, 
alternated  with  sparkling  xountains  and  soft  conches, 
inviting  to  a  luxurious  repose.  Everything  contributed 
to  render  the  whole  the  most  splendid  abode  of  Oriental 
magnificence^  to  which  only  the  fantastic  creations  of  the 
Arabians  NighU  can  be  fitiy  compared. 

The  present  entrance  is  by  a  small  insignificant  door, 
from  which  a  corridor  conducts  to  the  Paitio  de  la  JBerkdh^ 
the  Court  of  the  Blessing.  This  court  is  140  feet  long  by 
74  broad ;  and  in  the  centre  there  is  a  large  pond  set  in 
the  marble  pavement,  full  of  gold-fish,  from  which  some 
have  called  this  the  C^urt  of  the  Pond.  It  is  also  known 
as  the  Court  of  the  Myrtles,  from  the  myrties  which  grow 
along  its  sides.  There  are  galleries  on  the  north  and 
south  sides;  that  on  the  south  27  feet  high,  and  supported 
by  a  marble  colonnade.  Underneath  it,  to  the  xi^t,  was 
the  principal  entrance,  and  over  it  are  three  elegant 
windows  with  arches  and  miniature  pillars*    The  columns 


supporting  the  galleries  are  light  in  struetore^  and  azeliea^ 
slender  and  bending  gracefully  like  palms,  qxring  from 
the  capitals  and  meet  overbad.  From  this  court  the 
waUs  d!  the  Torre  de  Oomaree  are  seen  rising  over  the 
roof  to  the  north,  and  its  tower  and  colonnades  are  reflected 
in  the  crystal  mirror  of  the  pond. 

The  Hall  of  Ambassadors  {Sala  de  Ambqfadorei)  is  the 
laigest  in  the  Alhambra,  and  occupies  all  the  Tower  of 
Comares.  It  is  a  square  room,  the  sides  being  37  feet  in 
length,  while  the  centre  of  the  dome  is  75  feet  high. 
This  was  the  grand  reception-room,  and  the  throne  of  uie 
sultan  was  plMed  opposite  the  entrance^  The  aminos  are 
nearly  4  feet  hi^  idl  round,  and  the  colours  vary  at  inter- 
vals. Over  them  is  a  series  of  oval  medallions  with  in- 
scriptions, interwoven  with  flowers  and  leaves:  There  are 
nine  windows,  three  on  each  facade,  and  the  ceiling  is 
admirably  diversified  with  inlaid  work  of  white,  blue,  and 
ffold,  in  the  shape  of  circles,  crowns,  and  stars— a  kind  of 
imitation  of  the  vault  of  heaven.  The  waUs  are  covered 
with  varied  stucco-wo]^  of  most  delicate  pattern,  surronnd- 
ing  many  ancient  escutcheons. 

Another  of  the  more  celebrated  courts  of  the  palace  is 
the  Fatio  de  lo$  Zeonee,  the  Court  of  the  Lions.  This  is 
an  oblong  court,  116  feet  in  length  by  66  in  breadth,  sur- 
rounded by  a  low  gallery  supported  on  124  white  marble 
columns.  A  pavilion  projects  into  the  court  at  each 
extremity,  with  .filigree  walls  and  light-domed  roof,  elabor^ 
ately  ornamented.  The  square  is  paved  with  cdouied 
tiles,  and  the  colonnade  with  white  marble;  while  the 
walls  are  covered  5  feet  up  from  the  ground  with  blue 
and  yellow  tiles,  with  a  border  above  and  below  enamelled 
blue  and  gold.  The  columns  supporting  the  roof  and 
gallery  are  irregularly  placed,  with  a  view  to  artistic  effect; 
and  tiie  general  form  of  the  piers,  arches,  and  pillars  is 
most  graceful  They  are  adorned  by  verieties  of  foliage, 
kc;  about  each  arch  there  is  a  large  square  of  arabesques; 
and  over  the  pillars  is  another  square  of  exquisite  filigree 
work.  In  the  centre  of  the  court  is  the  celebrated  Fountain 
of  Lions,  a  magnificent  alabaster  basin  supported  by  the 
figures  of  twelve  lions  in  white  marble,  not  designed  with 
sculptural  accuracy,  but  as  emblems  of  strength  and 
courage.  When  the  fountain  was  in  good  order  a  great 
volume  of  water  was  thrown  up,  which  fell  into  the  basin, 
passed  through  the  lions,  and  issued  from  their  mouths. 

The  Hall  of  the  Abencerrages  derives  its  name  horn  a 
legend  according  to  which  Boabdil,  the  last  king  of 
Granada,  having  invited  the  chiefs  of  that  illustrious  Hne 
to  a  banquet,  massacred  them  here.  This  room  is  a  perfect 
square,  with  a  lofty  dome,  and  trelliBed  windows  at  its 
base.  The  roof  is  exquisitely  decorated  in  blue,  brown, 
red,  and  gold,  and  the  columns  supporting  it  spring  out 
into  the  arch  form  in  a  remarkably  bMutiful  manner. 
Opposite  to  this  hall  is  the  HaU  of  the  Two  Sisters,  so 
caJled  from  two  very  beautiful  whit^  marble  slabs  laid  as 
part  of  the  pivement'  These  slabs  measure  15  feet  by  7), 
and  are  without  flaw  or  stain.  There  is  a  fountain  in  the 
middle  of  this  hall,  and  the  roof  is  composed  of  stalactites, 
nearly' 5000  pieces  entering  into  its  construction.  The 
whole  decorations  here  are  of  the  most  exquisite  description. 

Among  the  other  wonders  of  the  Alhambra  are  the  Hall 
of  Justice;  the  mosque;  the  Ifirador  de  Lindarq^  or 
boudoir  of  the  sultana;  the  PaiiadelaS^;  the  Toeador 
de  la  Reina,  or  queen's  boudoir;  and  the  Sola  de  lot  Bamm^ 
in  all  which  are  to  be  seen  the  same  delicate  and  beautiful 
architecture,  the  same  costly  and  elegant  decorationai 
There  must  also  be  noticed  the  celebrated  vase  of  the 
Alhambra,  a  splendid  specimen  of  Moorish  cersmio  art 
dating  from  1320,  and  belonguig  to  the  first  period  of 
Moorish  porcelain.  It  is  4  feet  S  inches  high ;  the  ground 
is  white^  and  the  enamelling  is  in  bhie^  white^  and  gold. 


572 


A  L  H  — A  L 1 


A  new  hall,  called  the  Hall  of  the  Shiolda  or  Eioiitoheoiia, 
has  recently  been  dieeorered;  and  the  palace  contains, 
besides  the  mora  impoitant  haUs  already  mentioned,  ranges 
of  bed-rooms  and  sommer^rooms,  a  whispering  gallery  and 
labyrinth,  and  vanlted  sepnlehroa. 

The  towers  of  the  fortress  have  also  much  of  tho  oma- 
mciited  character  of  tho  palace.  Separated  from  the 
Alhambra  by  a  raTine  Ilea  Oenmilifi,  the  Ctarden  of  the 
Architeot,  probably  in  the  first  instance  an  ontwork  of  the 
fortreds,  afterwards  the  sommer  Tilla  of  the  saltans  of 
Qranada.  It  is  impossible  to  condnde  the  description  of 
the  Alhambra  without  remarking  how  admirably  erery 
thing  W8S  planned  to  render  this  palace  the  most  Toluptu- 
ous  of  all  retreats — ^the  numerous  fountains  which  cooled 
the  air,  the  judicious  disposition  of  doors  and  windows 
Bccnring  a  free  rentilation,  the  shady  gardens,  and  the 
noble  Tiews  of  the  hills  and  plains  around.  Some  idea  of 
the  beauty  of  the  original  is  afforded  by  the  Alhambra 
Court  in  the  Crystal  Palace  at  Sydenham,  imitating  the 
Moorish  palace  in  gorgeousness  of  colouring,  elaborateness 
of  ornamentation,  and  quaint  grace  of  architectural  style. 

One  of  the  most  string  features  of  the  Alhambra  is 
the  appliance  of  poetical  conceits  and  passages  from  the 
Koran  to  enhance  and  form  part  oi  the  ornamentation. 
"  There  is  no  God  but  Allah,"  "  There  is  no  conqueror 
but  God,"  "  Glory  be  given  to  our  Lord,"  and  other  similar 
inscriptions  are  everywhere  to  be  observed. 

(See  Mr  Owen  Jones's  Plans,  Elevationa,  and  Sectioni  t(f 
the  Alhambrxi,  2  vols.  foL,  1848.) 

ALHAZEN  (full  name,  Abu  Alz  aIt-Klbax  Ibn  Al- 
njLSAN),  a  mathematician  of  the  11th -century,  was  bom 
at  Bassora,  and  died  at  Cairo  in  1038.  He  is  to  be  dis- 
tmguished  from  another  Alhazen  who  translated  Ptolemy's 
Almagest  in  the  1 0th  century.  Alhazen  having  boasted  that 
he  could  construct  a  machine  for  regulating  the  inundations 
of  the  Nile,  was  summoned  to  Egypt  by  the  caliph  Hakem; 
but,  aware  of  the  impracticability  of  his  scheme,  and  fearing 
the  caliph's  Bulger,  he  feigned  madness  until  Hakem's  death 
in  1021.  Alhasen  was,  nevertheless,  a  diligent  and  success- 
ful student,  being  the  firsf  great  discoverer  in  optics  after 
the  time  of  Ptolemy.  His  researches  were  prosecuted  under 
the  greatest  disadvantages,  as  he  was  compelled  to  eke  out 
a  li?elihood  by  oopying  his  own  works  and  selling  them. 
To  him,  and  not  to  Ptolemy,  is  due  the  explanation  of  the 
apparent  increase  of  heavenly  bodies  near  the  horuson.  He 
correctly  attributed  the  phenomenon  to  the  fact  that  the  eye 
compares  these  bodies  with  intervening  terrestrial  objects. 
He  taught,  previous  to  Yitello,  that  vision  does  not  result 
from  the  emission  of  rays  from  the  eye,  and  wrote  also  on 
tho  refraction  of  light,  especially  on  atmospherid  refraction, 
showing,  e.g,,  the  cause  of  morning  and  evening  twilight 
He  solved  the  problem  of  finding  the  point  in  a  convex 
mirror  at  which  a  ray  coming  from  one  given  point  shall  be 
reflected  to  another  given  point  As  a  writer,  Alharon  is 
remarkable  for  prolixity  and  scholastic  subtilty.  Only  two 
of  his  works  have  been  printed — ^his  Treatise  on  TtoiligU, 
and  his  Thesaurus  Opticcs.  (See  Casiri,  BibL  Arab.  Hispl 
dSscur.) 

Aldf  the  fourth  in  order  of  the  caliphs  or  successors  of 
Mahomet,  was  bom  at  Mecca,  about  the  year  600  a.d. 
His  father.  Abu  Taleb,  was  an  undo  of  the  prophet,  and 
Ali  himself  was  adopted  by  Mahomet  and  educated 
under  his  care.  While  he  was  still  a  mere  boy  he  dis- 
tinguished himself  by  being  the  first  to  declare  his  adhesion 
to  th^  cause  of  Mi^omet^  who  in  retum  made  him  his 
vicegerent,  and  some  ^ears  after  gave  him  his  daughter 
Fatima  in  marriage.-  A!i  proved  himself  to  be  a  brave  and 
faithful  soldier  ;•  and  when  Mahomet  died  without  male 
issue,  he  seemed  to  have  the  bent  claims  to  become  the 
recognised  head  of  Islamism.    Three  other  companions  of 


Mahomet^  however,  Abubekr,  Omar,  and  Othman,  oeenpiad 
this  poaitbn  befora  him,  and  it  was  not  until  656,  sftai 
the  murder  of  Othman,  that  he  aaromed  the  title  d 
caliph.  Abnoat  the  first  act  of  his  reign  was  th»  sanies' 
sion  of  a  rebellion  under  Telha  and  Zobeb,  who  vm 
instigated  by  Ayesha,  the  widow  of  Mahome^  a  bitter 
enemy  of  Ali,  and  hitherto  one  of  the  chief  hindnnon  to 
his  advancement  to  the  caliphate.  The  rebel  amy  wai 
defeated  at  Kharibah,  near  Bassorah,  the  two  geaerah 
being  killed,  and  Ayei^  taken  prisoner.  All's  next  can 
was  to  get  rid  of  the  opposition  of  Moawyah,  who  ksd 
established  himself  in  Syria  at  the  head  of  a  numerom 
army.  A  bloody  battle  took  place  in  the  plain  of  Suffeis, 
near  the  Euphrates,  which  seemed  at  first  to  be  gomg  in 
favour  of  Ali;  when  suddenly  a  number  of  the  enemj, 
fixing  copies  of  the  Koran  to  the  points  of  their  spean, 
exclaimed  that  "  the  matter  ought  to  be  settled  by  refe^ 
ence  to  this  book,  which  forbids  Mussulmans  to  shed  esck 
other's  blood."  On  hearing  this  the  superstitious  soldien 
of  Ali  refused  to  fight  any  longer,  and  demanded  that  the 
matter  should  be  referred  to  arbitration.  Abu  Muss  vaa 
appointed  umpire  on  the  part  of  Ali,  and  Amru,  one  of 
the  shrewdest  men  in  the  kingdom,  on  the  part  of  Moawyah. 
Amra  persuaded  Abu  Musa  that  it  would  be  for  the 
advantage  of  Moslemism  that  neither  candidate  shonld 
reign ;  and  also,  with  a  pretence  of  deference,  asked  him 
to  give  his  decision  first  Abu  Musa,  falling  into  the 
snare^  pibdaimed  that  he  deposed  both  Ali  and  Moawyih; 
thereupon  Amra  declared  that  he  also  depoeed  Ah,  bat 
that  he  invested  Moawyah  with  the  caliphata  Ihii 
treacheioua  decision  greatly  injured  the  cause  of  Ali, 
which  was  still  further  weakened  by  the  loss  of  Sgypt, 
Syria,  tmd  Persia,  including  the  sacred  dtiee  of  Mecca  ud 
Medina.  Ali,  however,  rmlved  to  make  a  final  effiprt, 
and  collected  a  large  army  for  that  purpose.  He  was  not 
destined  to  see  the  result  of  his  plana.  Three  cf  the 
fanatic  sect  of  the  Karigites  made  an  agreement  to  (ass- 
sinate  All,  Moawyah,  and  Amra  as  the  authois  cl  dis- 
astrous feuds  among  the  faithful  The  only  victim  of  thii 
plot  was  Ali,  who  died  at  Kufa  in  661,  of  the  wound  in- 
fiicted  by  a  poisoned  weapon.  He  had  eight  wivei  besides 
Fatima,  and  in  all,  it  is  said,  thirty-three  children,  cue  of 
whom,  Haesan,  a  son  of  Fatima,  suroeeded  him  in  the 
caliphatk  Ali  ia  described  as  a  bold,  noble,  and  generooe 
man,  **  the  last  and  worthiest  of  the  primitive  Mtakna, 
who  imbibed  his  religious  enthusiasm  from  copapanionship 
with  the  prophet  himself,  and  who  followed  to  the  last  the 
simplicity  of  his  example^"  He  waa  also  remarkable  for 
learning  and  wisdom,  and  there  are  atill  extant  colleciions 
of  proverba,  verses,  Asc,  which  bear  hia  name,  especisUj 
the  Senienees  of  Alt,  an  English  transUtion  of  which,  1^ 
William  Tula,  waa  published  at  Edinburgh  in  1832:  The 
quespon  of  Ali's  right  to  succeed  to  the  caliphate  is  so 
article  of  faith  whid^  divided  the  Mahometan  nvM  into 
two  great  sects,  the  Sunnis  and  the  Shiahs^  the  fonaer 
denying  and  the  latter  affirming .  his  right  The  To/h 
consequently,  who  are  usually  Sunnis,  hold  his  memoiy 
in  abhorrence ;  whereas  the  Persians,  who  are  generally 
Shiahs,  venerate  him  as  second  only  to  the  prq[^t^  and 
celebrate  the  anniversary  of  his  martyrdom. 

AU  BET  (1728-73),  an  adventurer,  said^to  have  beea  a 
native  of  the  Caucasus,  and  to  have  been  sold  about  the 
age  of  twelve  or  fourteen  for  a  slave  in  Caira  The  two 
Jewa  who  became  his  masteia  presented  him  to  Iblshi■^ 
then  one  of  the  most  influential  men  in  the  kingdom.  Ia 
the  family  of  Ibrahim  he  received  the  radimeDts  of  a 
literary  education,  and  waa  ahra  instracted  in  the  milHaiy 
art  He  gradually  gained  the  affection  of  hia  patroa  te 
such  a  degree  that  he  gave  him  hie  freedom,  pemittsd  hin 
to  man^,  and  promoted  him  to  the  fank  of  yovenqrflf  • 
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dtstiict  AfterwArds  tlo  Wan  elected  to  iltfeieTatedBtation 
of  one  of  the  goTernoxt  of  provincea.  Depriyed  of  Mb 
protector  by  deetii,  and  engaging  in  the  dangmone  intrigoee 
that  paTO  tiie  xnj  to  power  in  an  nnstaMe  government,  he 
procured  his  own  'baniahment  to  Upper  EiOT^  'Bnt  ho 
gpent  two  years  in  matnring  his  schemes  for  fntore  great- 
ness; and  in  1766,  retoming  to  Cairo,  he  either  slew  or 
ezpeUod  the  be}  ;,  and  seised  the  reigns  of  goTemment 
Emboldened  by  Liiocess,  he  rescued  himself  from  the  power 
cf  the  Porte,  coined  money  in  his  own  namer  and  assumed 
the  rank  of  sultan  of  Egypt  Occupied  in  more  important 
concerns,  the  Forte  made  no  Tigorous  opposition  to  his 
measurer,  and  Ali  seized  the  opportunity  to  recover  a  part 
of  the  Said,  or  Upper  Egypt,  which  had  been  taken  poe- 
ssssiott  of  by  an  Arabshcok.  He  next  sent  out  a  fleet 
from  Sues^  which,  seizing  upon  rjedda,  entered  the  port  of 
Mecca;  while  a  body  of  cavalry,  oommanded  by  Msdiomet 
Bey,  his  favourite,  toc^  and  plundered  Mucca  itsell  Hav- 
ing formed  on  alHance  in  1770  with  the  Sheik  Daher,  a 
rebel  against  the  Porte  in  Syna,  he  aimed  at  the  conquebt 
of  all  Syria  and  Palestinei  He  first  endeavoured  to  secure 
Gaza ;  then  his  army,  forming  a  junction  with  that  of 
Daher  at  Acre,  advanced  to  Damascus.  There,  on  the  6th 
of  June  1771,  a  battle  was  fought  with  the  Turkish 
pashas,  and  M.ihomet  and  Daher,  Ali's  generals,  routed 
them  with  great  slaughter.  The  latter  instantly  took  poe- 
aesdon  of  Damascus,  and  the  castle  itoclf  had  also  oapitu^ 
lated,  when  Mahomet  unexpectedly  hastened  back  to 
Egypt  with  all  his  Mamelukes.  Some  ascribe  .1*1^  strange 
conduct  to  an  impression  made  upon  Mahomet  by  the 
Turkish  agents,  and  others  to  a  report  of  the  death  of 
AUBey. 

Although  unsuccessful,  Ali  never  lost  sight  of  his 
favourite  object;  and  Mahomet,  losing  his  confidence, 
was  forced  to  save  his  life  by  exHe.  Mahomet,  however, 
quickly  returned  with  at  '-rmy,  and  dro  e  Ali  Bey  from 
I  Cairo.  In  this  unfottunate  state  of  affairs  Ali  fled  to 
'Daher,  and,  combining  their  forces,  t^ey  attacked  the 
Turkish  commander  at  Sidon,  and  came  off  victorious, 
although  the  Turkish  army  was  three  times  their  number. 
After  a  siege  of  eight  months,  they  next  took  the  town  of 
Jaffa.  Deceived  by  letters  from  Cairo,  which  were  only 
intended  to  ensnare  him,  and  stimulated  by  his  recent 
victories,  Ali  returned  to  Cairo.  Entering  the  deserts 
which  divide  Qaza  from  Egypt,  he  was  furiously  attacked 
by  a  thousand  chosen  MameJukes  led  on  by  Murad  Bey, 
tiho  woe  enamoured  of  Alfs  wife,  and  had  obtained  the 
promise  of  her,  provided  that  he  could  take  Ali  capttva 
Ali  was  wounded,  made  prisoner,  and  carried  to  Mahomet 
He  died  three  days  after,  from  the  effects  either  of  poison.- 
cr  of  hLi  W()«*ncs. 

AT,T  PASHA,  sumamed  Artiun  or  "  The  lion,"  was  bom 
at  Tepolini,  a  village  of  Albania,  pn  the  Voyutza,  at  the 
foot  dt  the  ElLisoura  Mountains,  in  1741.  He  belonged 
to  the  Toske  tribe,  and  his  ancestors  had  for  some  years 
he*l  khe  title  of  Boy  of  Tepelini,  this  dignity  having 
become  hereditoiy  in  his  family.  His  grandfather  fell  in 
1716  at  the  siege  of  Oorf**.,  wUch  was  then  held  by  the 
Venetians.  His  father,  who  died  when  Ali  was  in  his 
fourteentii  year,  is  represented  by  most  authorities  as  a 
man  of  amiable  character  and  peaceful  habits,  who  was 
despoOed  of  his  territories  by  the  oLiefs  that  lived  around 
him ;  but  his  mother  was  a  woman  of  fierce  and  unyield- 
ing disposition.  Inciting  her  son  to  recover  the  possee- 
'  lions  of  his  father,  she  roused  in  him  a  spirit  of  cruelty  and 
aggression,  tempmd,  however,  by  a  considerable  amount 
of  cunning  and  foresight,  which  bore  bitter  fruit  in  his 
riper  yeaxB.  Many  romantic  stories  are  told  of  Ali's 
adventozes  aft  the  outset  of  his  career,  but  the  only  facts 
that  are  known  wiUi  certainty  are^  that  after  living  in  the 


mountains  as  a  robber  for  some  years,  and  endurlne  great 
pivstions,  he  made  himself  nukiter  of  his  beylik  ox  Tepe- 
lini by  the  aid  of  his  associates.  He  is  said  to  have  then 
murdered  his  brother  and  imprisoned  his  mother,  who 
died  shortly  after,  on  a  charge  of  attempting  to  poison 
him.  In  order  to  increase  and  establish  his  power,  ho 
then  made  overtures  to  the  Turkish  government,  by  whose 
orders  he  attacked  and  defeated  tl'e  pasha  of  Scutari,  then 
in  rebellion  against  the  sultan,  id  put  to  death  ScUui, 
pasha  of  Delvina  For  these  acts  he  was  rewarded  by 
being  plaeed  in  possession  of  the  whole  of  his  futhorcs 
territories,  and  he  was  appointed  lieutenant  to  the  Dcrwond- 
pacha  of  Bum-ili,  an  officer  who  was  ohorsed  ti'.ih  the 
su]^  pression  of  brigandage  and  highway  roobeiy  in  the 
dis&ict  All,  however,  by  permitting  tiie  robbers  to  go 
unchecked  in  return  for  a  share  of  the  spoil,  brought  his 
superior  to  disgrace  and  death,  but  escsped  himself  by 
sending  bribes  to  the  ministers  of  the  sultan.  For  his 
services  in  the  field  in  the  war  between  Prussia  and  Turkey 
in  1787  he  was  appointed  pasha  of  Trikak  in  Thesssly, 
and  Derwend-pasha  of  Bum-iU.  He  soon  cleared  the 
country  of  "  bbers,  mainly  by  summoning  t>  his  standard 
all  who  wcao  willing  to  serve  under  him,  and  by  their  aid 
he  took  forcible  possession  of  Joannina  in  1788.  By 
means  of  the  powerful  body  of  troope  at  his  command, 
and  the  wise  measures  that  he  introduced,  he  wrought 
oonaiderable  amelioration  in  the  districts  under  his  charge, 
and  the  Porte  seeing  this,  confirmed  him  in  the  pashaihk 
ol  Joannina.  His  whole  attention  was  now  turned  to  the 
aggrandisement  of  his  territory  and  personal  power.  He 
obtained  possession  of  the  western  part  of  Northern  Greece^ 
or  livadia  as  it  was  then  called ;  but  was  baffled  for  many 
years  in  his  attempts  to  occupy  the  country  of  the  Suliotos 
in  the  south-west  of  Epirus. '  These  brave  and  hardy 
mountaineers  at  last,  in  1803,  agreed  to  evacuate  their 
countiy,  and  were  treacherously  massacred  by  Ali  while  on 
their  way  to  the  coast  to  embark  for  Corfu.  When  the 
French  took  Venice  in  1797,  Ali,  by  pretending  admiration 
for  the  principles  of  ,the  revolution,  induced  Napoleon  to 
send  him  jengineers,  by  whose  aid  he  fortified  Joannina; 
but  falling  to  obtain  from  him,  as  he  had  hoped,  the 
Venetian  ports  on  the  seaboard  of  Epirus,  he  took  oocosion, 
after  the  defeat  of  Napoleon  in  Egypt,  to  lay  siege  to 
Prevesa,  which  was  surrendered  Ly  Ihe  French  troopsL 
Ali  had  now  a  difficult  part  to  play,  but  he  succeeded  so 
well  with  his  master  the  sultan,  thf^  he  was  confirmed  in 
the  possession  of  the  whole  of  Albania  northwards  froru 
Epirus  to  Montenegro,  over  which  he  had  asserted  his  autho- 
rity, partly  by  intrigue  and  partly  by  force  of  arms.  He 
also  held  the  high  position  of  governor  of  Bum-ili  for  a 
brief  period  (1799),  during  wUch  he  amassed  a  large 
sum  of  money  by  his  extortiona  The  cruel  massacre  of 
the  inhabita*  's  of  Qardild,  for  an  alleged'  insult  to  his 
mother  and  sister  about  for^  years  proviously,  was  perpo- 
tialed  about  thi^^  ^ima  He  contrived  to  make  his  peace 
with  the  French  m  spi^)  of  the  captue  of  Prevesa^  anil 
in  1807  once  mora  entered  into  alliance  with  them,  with 
the  view  of  obtaining  Parga,  which  he  had  attempted  to 
capture,  but  without  success,  in  1800.  Nspoleon,  however, 
neglected  to  secure  Parga  for  him  at  the  peace  of  TOait, 
and  the  fortress  remained  in  the  hands  of  the  French 
until  it  was  taken  in  1814  by  ihe  English,  who  gave  it  up 
in  1817,  ostensibly  to  the  sultan,  but  in  reality  to  AH 
Ali  was  now  at  the  height  of  his  power :  he  was  almost 
supreme  over  Albania,  Epirus,  part  of  Thessaly,  «nd  the 
western  part  of  Northern  Greece;  while  one  of  his  sons 
held  the  p'w^^^^l'^  of  the  Morea.  So  powerful  was  he 
that,  though  he  was  nearly  eighty  years  of  age,  Ihe  Forte 
feared  and  hated  him,  and  desired  his  deatii,  but  could 
find  no  good  pretext  for  taking  measures  against  him  until 
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1820,  wlieii  All  procured  tlie  usMtination  of  an  offieer  who 
had  left  him  aiid  taken  service  under  the  saltan  at  Con- 
stantinoplsk  For  this  daring  act  the  saltan  proscribed' 
All,  and  ordered  all  the  European  pashas  to  march  against 
him.  He  resisted  every  effort  to  capture  him,  but  was  at 
last  indnoed  by  Kourschid  Pasha  to  surrender  iif  January 
1822  on  promise  of  a  pardon  from  the  sultan.  On 
5th  February,  on  pretence  of  handing  him  the  necessary 
document,  Kourschid  Pasha  procured  an  interview  witiL 
him,  and  then  produced  the  firman  authorising  his  execu- 
tion. The  brave  old  despot  defended  himself  with  his 
usual  resolution  and  courage,  but  was  OTerpowered  b} 
numbers,  and  his  head  was  struck  from  his  body  and  sent 
to  Constantinople. 

ALIAS,  signifying  ai  another  iimt,  is  used  in  judicial 
proceedings  to  connect  the  several  names  of  a  person  who 
attempts  to  conceal  his  true  name,  or  to  pass  under  a 
feigned  one ;  as  Smith  alias  Jones,  James  alias  John. 

ALIBI,  in  Lau,  denotes  the  absence  of  the  accused  from 
the  place  where  he  is  charged  with  having  committed  a 
crime ;  or  his  being  elsewhere,  as  the  word  imports,  at  the 
time  specified. 

ALICANTE,  a  province  of  Spain,  bounded  on  the  N. 
by  Valencia,  on  the  W.  by  Albacete  and  Murcia,  on  the  S. 
by  Murcia,  and  on  the  S.R  and  E  by  the  Mediterranean 
SeiL  It  was  formed  in  1834  of  districts  taken  from  the 
ancient  provinces  of  Valeocia  and  Murcia,  the  former  con- 
tributing by  far  the  larger  poition.  Its  length  is  about  73 
miles,  its  breadth  68  miles,  and  the  area  2090  square  miles. 
The  surface  of  the  province  is  extremely  diversified.  In 
the  north  and  west  then  are  extensive  mountain  ranges 
of  calcareous  formation,  intersected  by  deep  ravines ;  while 
'arther  south  the  land  is  more  level  and  there  are  many 
fertile  valleys.  On  the  Mediterranean  coast,  salt  marshes, 
exhaling  an  insalubrious  miasma,  alternate  irith  rich  plains 
and  pleojant  and  productive  huertas  or  gardens,  such  as 
thoje  of  Alicante  and  Denia.  There  is  no  considerable 
river  in  the  province,  but  a  few  ri\ulets  fiow  east  through 
the  valleys  into  the  Mediterranean.  The  sky  is  clear,  the 
climate  temperate,  and  the  mnfall  very  slight  Notwith- 
standing the  want  of  rivers  and  of  rain,  agricultbre  is  in  a 
very  flourishing  condition.  The  inhabitants  possess  a 
spirit  of  steady  industry  uncommon  in  Spain,  and  by 
means  of  wells  and  canals  they  have  to  a  large  extent  suo- 
rceded  in  overcoming  the  disadvantages  of  natura  Many 
tracts  originally  rocky  and  sterile  have  been  levelled,  and 
now  present  terraces  covered  with  the  vine  and  with  use- 
ful treu&  Ceroals  are  grown,  but  the  inhabitants  prefer 
to  raise  such  articles  of  produce  as  are  in  demand  for 
export,  and  consequently  part  of  the  grain  supply  of  the 
province  has  to  be  impcrted.  Esparto  grass,  rice,  the 
sugar-cane,  and  tropical  fruits  and  vegetables  are  largely 
produced.  Great  attention  is  given  to  the  rearing  of  bees 
and  ailk-worms ;  and  the  wine  of  the  province  is  held  in 
high  repute  throughout  Spain,  while  some  inferior  kinds 
aro  sent  to  France  to  be  mixed  with  claret  Q^ttle  are 
not  extensively  reared.  The  most  important  minerals  of 
tho  province  are  lead,  copper,  iron,  and  coaL  There  are 
about  twenty  lead  and  copper  mines ;  and  mineral  springs 
are  found  at  various  placea  The  manufactures  consist  of 
fine  cloths,  silk,  cotton,  woollen  and  linen  fabrics,  girdles 
and  lace,  paper,  hats,  leather,  earthenware,  and  soap. 
There  are  numerous  oil -mills  and  brandy  distilleries. 
Many  of  the  inhabitants  are  engaged  in  the  carrying  trade, 
while  the  fisheries  on  the  coast  are  also  actively  prosecuted, 
tunny  and  anchovies  being  caught  in  great  numbers. 
Barilla  is  obtained  from  the  sea-weed  on  the  shores,  and 
some  of  the  saline  marshes  yield  large  supplies  of  salt 
by  spontaneous  evaporation.  The  province  is  divided  into 
16  judicial  divisions  end  206  panshea.     Alicante  is  thfi 


chief  town,  and  the  other  places  of  imporianea  ait  Desit 
and  Yillajoyoaa  on  the  coast;  and  Orihuela,  Elehe,  Yilkia, 
and  Alcoy  in  the  interior.  Education  is  in  a  lowststi; 
of  the  criminals  arrested  it  is  found  that  14  in  15  cas 
neither  read  nor  write.  The  people  are  of  a  lively  anJ 
iraadbla  temperament,  and  offences  against  the  penon  an 
frequent     Population  (1870),  estimated  at  440,000. 

AuoAirrB,  the  capital  of  the  above  province,  and,  sftei 
Cadis  and  Barcelona,  the  most  considerable  seaport  of 
Spain.  It  is  situated  at  the  head  of  the  bay  of  Alicsnte, 
in  the  Mediterranean  Sea,  in  38"*  20'  N.  lat,  and  0'  Zff 
W.  long.  The  city  is  built  on  the  bay  in  Uie  fona  li 
a  half-moon,  and  is  overlooked  by  a  rock  400  feet  high, 
surmounted  by  a  castle^  which  has  been  suffered  to  M 
into  decay.  There  is  good  anchoring-ground  in  the  haj, 
but  only  the  smaller  vessels  can  come  up  to  the  mole  or 
pier.  The  bay  is  prctected  by  batteries,  and  then  is  t 
fixed  light  on  the  mole,  95  feet  high,  and  visible  for  a 
distance  of  15  milesw  Alicante  was  the  JjueetUuwi-<ii  tho 
Uomans ;  but  notwithstanding  its  antiquity,  the  town  pre- 
sents a  modem  appearance,  and  has  few  remains  of  Bomsn, 
medifival,  or  Moorish  times.  It  is  the  seat  of  a  bishop, 
and  has  a  cathedral  and  episcopal  palace.  It  has  slso  a 
good  town-house,  an  orphanage,  a  1}  oeum,  a  public  libraiy, 
and  a  school  of  navigation.  Cotton,  linen,  and  wooUoi 
goods,  cigars,  and  confections  are  manufactured.  There 
is  a  considerable  trade  in  th^  fruit  and  other  prodoce  of 
the  surrounding  plain ;  and  tl^e  vino  tinto,  or  dark  red 
wine,  produced  in  the  vicinity,  is  sent  to  Fiance  for  mixing 
purpoeeai  At  the  island  of  Plana,  on  the  coast,  very 
beautiful  marble  is  procured.  The  foreign  trade  of  the 
port,  though  still  considerable,  has  gr«ktly  declined  on 
account  of  the  imposition  of  an  exceaaive  import  tari£ 
In  1871,  betddes  coasting  traden,  372  Spanish  and  fonign 
vessels,  with  a  tonnage  of  62,546,  entered  the  port  Of 
these  vesseb,  78  were  British,  measuring  29,021  tons.' 
The  value  of  the  imports  under  foreign  and  native  fisgi 
was  X542,526,  and  the  duties  paid  were  X90,421,  without 
reckoning  duties  corresponding  to  material  and  fuel  for 
railways,  which  are  admitted  free.  The  chief  imports  are 
coals,  iron,  machinexy,  and  guano ;  and  the  chief  expozti 
esparto — of  which  11,000  tons  were  shipped  in  1871— 
raisins,  almonds,  oranges,  oUve  oil,  silk,  saflron,  wine,  lead, 
salt,  and  soda.  There  are  here  English  and  other  European 
consuls.  Alicante  was  besieged  by  the  Moors  in  1331, 
and  again  1^  the  French  in  1709,  when  the  English  com- 
mandant and  his  staff  wore  killed  by  the  ex|doaioa  of  s 
mina     Population,  31,500. 

AUCATA,  or  Licjltjl,  a  seaport  of  Italy,  in  the  pro- 
vince of  Girgenti,  Sicily,  sitoated  on  the  aouth  coast,  at 
the  mouth  of  the  Salso,  the  largest  river  in  the  island.  It 
is  supposed  to  occupy  the  site  of  the  ancient  FhitUkt, 
built  by  Phintios,  tyrant  of  Agrigentnm,  in  280  B.a,  sfter 
the  destruction  of  Oela.  The  neighbourhood  was  the  scene 
of  many  of  the  most  memorable  events  of  the  Punio  waia 
On  the  hill  overlooking  the  modem  town  there  are  extensivs 
ancient  remains.  Alicata  is  now  the  moat  important  coi» 
mercial  town  on  the  aouth  coast  of  Sicily,  though  the  poit 
is  only  an  open  shallow  roadstead.  The  larger  vessels  He 
a  mile  off  shore,  and  are  laden  and  discharged  by  mesiis  of 
barges.  The  diief  trade  is  in  sulphur,  and  the  ether 
exporta  include  com,  fruit,  macaroni,  coda,  and  exeelknl 
wine.     Population,  16,000. 

ALICUDI,  one  of  the  Lipari  Islands.  See  Lffiu 
Islands. 

ALIEN,  obviously  derived  from  the  Latin  aliens  n 
the  technical  term  applied  by  British  constitutional  law  to 
any  one  who  does  not  enjoy  the  privileges  of  a  Biitish 
subject  The  jealousy  which  has  generally  existed  sgaios! 
communicating  the  privileges  of  citizenship  to  forei^ai* 
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hi!  iti  ftmndation  In  miBtoken  vtews  ot  }iouticaI  economy. 
It  arow  from  thi*  impnaaion  that  the  proAnoe  of  the  enenQr 
and  ent«rpriae  vi  any  oommnnity  la  a  limited  qoantity, 
of  whieJi  each  man's  ahare  will  be  the  leaa  the  more  oom- 
patron  there  ap>;  anpeneding  the  jnst  Tiew  that  the 
weuth  of  a  atate  depends  on  the  number  and  energy  of  the 
prodaceTa  Thna  the  akilled  tiorkmen  who  would  increase 
its  zichea  haye  often  been  jealooaly  kept  oat  of  a  conntry. 
But,  on  the  other  hand,  apecial  temptations,  including  the 
gift  of  dtisenahip,  haTe  often  been  offered  to  iddlled 
foraignera  by  states  desiring  to  acquire  them  as  Clciaena. 
Britain  haa  occasionally  receiyed  industiioua  and  raluable 
dti»na^  diiTen  forth  by  the  folly  or  tyranny  of  other 
powera,  as  in  the  memr  .ble  instance  of  Uie  rcTocation  of 
the  edict  of  Nantes,  w'  Ich  aent  the  Spitalfields  colony  and 
many  other  Frenchmen  to  this  conntry.  Loolcing  On  the 
full  benefit  of  British  oitijenship  Bf  k  transcendent  boon, 
the  principle  of  our  older  legislation  on  the  subject  has 
heen  to  aUow  friendly  aliais  to  possess  at  least  a  portion 
of  it  There  never  existed  in  Britain  a  law  ao  harah  as 
the  Droit  tTAubaina  of  France,  which  oonfiacated  to  the 
crown  all  the  property  of  a  deceased  alien.  The  courta  of 
justice  haTe  ever  been  opened  to  them,  and  they  haye  thus 
been  entitled  to  protect  themseWea  from  any  inequalitiea 
which  do  not  apply  to  them  by  special  law.  It  aeems  to 
be  a  rale  of  the  general  pubUo  law  that  an  alien  can  be 
aent  out  of  the  realm  by  ezerdse  of  the  crown's  prero^ 
gatiye;  bat  in  modem  practice,  whenerer  it  has  seemed 
ne<*ee8axy  to  extrude  foreigners,  a  spedal  Act  of  Parliament 
has  been  obtained  for  the  puipose.  (See  Phillimore'-< 
IntenML  Law^  toL  i,  pi  133;  Forsyth's  Cxum  and 
Opiniom  <m  ComU  La\»^  p.  181.) 

Our  law,  aaye  with  the  special  exceptions  mentioned 
afterwards,  admita  to  the  priTilegea  of  aubjeota  all  who  are 
born  within  the  British  dominiona  In  the  celebrated 
question  of  the  poti-naii  in  the  reign  of  James  L  of 
En^andy  it  was  found,  after  aolemn  ^ial,  that  natives  of 
Scotland  bom  before  the  union  of  the  crowns  were  aliens 
in  Enf^and,  but  that  those  bom  subsequently  enjoyed  the 
privileges  of  English  sahjects.  A  ehild  bom  abroad, 
whoae  father  or  whoae  grandfather  on  the  father'a  side 
waa  a  British  subject^  may  dalm  the  same  privilege,  unless 
at  the  time  of  his  birth  his  father  was  a  traitor  or  felon,  or 
engaced  in  war  against  the  British  empire  (4th  Qea  H 
a  22).  Owing  to  this  exceptional  provision,  some  sons  of 
Jacobite  refugees,  bom  abroad,  who  joined  in  the  rebellion 
of  1745,  were  admitted  to  the  privilege  of  priaonera  of 
war,  becanae,  as  the  conduct  of  their  fithers  deprived  them 
of  the  privileges  of  eitisenshix>,  they  were  held  not  to  be 
liable  to  its  bordeus. 

It  has  been  enacted  with  regard  to  the  national  statuj 
of  women  and  children  that  a  married  woman  is  held  to 
be  a  dtisen  of  the  state  of  which  her  husbiUid  is  for  the 
time  being  a  subject ;  that  a  natural-bom  British  woman, 
haying  »iecome  an  alien  by  marriage,  and  thereafter  being 
a  widaw,  may  be  rehabilitated  by  certificate  of  the  Secretaiy 
of  State ;  that  where  a  father  or  a  widow  becomes  an  alien, 
the  children  in  infancy  becoming  resident  in  the  country 
where  the  parent  is  naturaUsed,  and  being  naturalised  by 
the  local  law,  are  held  to  be  subjects  of  that  oountiy; 
that  thoee  of  a  father  or  of  a  widow  readmitted  to 
British  nationality  become  British  subjects  also ;  and  that 
the  children  of  a  father  or  of  a  widow  who  obtains  a 
certificate  of  naturalisation,  becoming  resident  with  such 
parent  in  the  United  Kingdom,  become  naturalised  (33  and 
84  Viet  e.  14,  a.  10).  The  same  statute  provides  that  a 
declaration  of  iJienage  before  a  justice  of  peace  or  other 
competent  judgi^  haying  the  effect  of  diyesting  thA  dedarant 
of  tha  ehaiaeter  of  a  British  subjeety  may  be  made  by  a 
aatuialiacd  Biitiah  saljeet  desirina  to  resume  the  nationality 


of  the  country  to  which  he  originally  belonged,  if  there  be 
a  oonyention  to  that  effect  wi<^  that  country ;  by  natnral- 
bom  subjects  itlio  were  also  bom  subjects  of  another  state 
according  to  its  law;  or  by  persons  bom  abroad  haying 
British  fathers. 

The  main  characteristic  disabilities  to  which  aliens  haye 
been  subjected  are  incompetency  to  exercise  political  pri- 
vilegee,  such  as  that  of  deuting  or  being  dected  to  dt 
in  Parliament,  and  incapacity  to  hold  landed  property. 
The  privilege  of  dtting  on  a  jury  was  alao  counted  among 
the  political  righta  from  which  they  are  exduded;  but 
when  a  fordgner  is  on  trial,  he  had  in  Ens^lnnd  the 
priyil^ge  oX  the  jury  df  msdiektie  lingwBy  in  which  half 
the  pand  conaiBted  of  fordgnera,  a  privilege  which  waa 
taken  away  in  1870,  and  never  existed  in  Scotland.  An 
aUen  enemy  can  ndther  by  himself  nor  usdgnee  sue  for 
the  recovery  of  a  debt  due  to  him  in  this  country,  unless 
by  the  Queen's  special  Ucencei  But  his  right  to  do  so 
revives  when  the  war  is  terminated.  ^See  Hr  Justice  Stoiy^s 
judgment  in  Soeietf  for  Propagatvm  nf  the  Ootpd  y. 
Whader,  2  Qallison'a  Beporta,  127,  and  Phillimore'a  InUf 
naiional  Law,  iii  121)i 

Hany  of  tiie  apedal  disabilities  to  which  aliens  were 
subject  under  the  27avigation  Act  and  other  laws  oonnected 
with  our  old  restrictive  oonmierdal  policy,  have  been 
removed  or  neutralised  by  the  free  trade  laeasures  of  later 
years;  but  it  is  still  imposdble  for  an  alien  to  be  the 
owner  of  a  British  ship.  In  other  respects  the  tendency 
has  been  to  oommunicate  some  of  the  rights  of  dtisenship 
to  aliens,  and  to  widen  the  definition  of  subjects. 

Meet  of  the  acts  of  Parliament  paMod  with  regard  to 
aliens  during  khe  las*r  and  the  present  centuries  have  been 
repealed  by  33  A  34  vict  e,  14 — ^the  NaturaUsatii^n  Act, 
1870.  It  ena^  'es  aliens  to  take,  acquire,  hold,  and  diapoae 
of  real  and  peraond  property  of  every  description  (except 
British  ships),  and  to  tranamit  a  titie  to  land,  in  all  respects 
as  natnrd-bom  British  subjects.  But  tiie  act  expresdy 
dedarea  that  this  relaxation  of  the  law  doea  not  qualify 
aliens  for  any  office  or  any  munidpal,  parliamentary,  or 
other  franchiae,  or  confer  any  right  of  a  British  subject 
other  than  those  aboye  expressed  in  regard  to  property, 
nor  does  it  affect  interests  vested  in  poaaeadcn  or  expect- 
ancy under  disfpodtiona  made  before  the  act,  or  by  devolui- 
tion  of  law  en  the  death  of  any  one  dying  before  the  act. 

The  Act  6  A  7  WiU.  lY.  c.  11  has  not  been  repealed  by 
the  Act  of  1870.  It  requires  masters  of  veaads  to  intimate 
the  arriyd  of  aU  aliens,  who  are  thereby  bound  to  have 
their  namea  registered  and  to  obtain  certificates  of  regis- 
tration. It  is  believed  that  these  conditions  have  seMom 
been  complied  with  or  enforced. 

It  may  be  remarked  that  the  repealed  Act  of  1864 
(7  &  8  Yiot  e.  66)  was  tiie  first  considerable  relaxation  of 
t\e  alien  law.  It  communicated  to  the  children  bom 
abroad  of  a  Britidi  mother  the  privilege  of  acquiring  land 
by  purchase  or  succesdon.  It  gaye  friendly  aliens  the 
pri^ege  of  holding  leases  for  any  time  not  exceeding 
twenty-one  yeara  Before  this  act  the  rights  of  dtisenship 
could  only  be  conferred  on  aliens  by  statute ;  and  it  was 
enacted  at  the  oonmiencement  of  the  Hanover  aucceadon, 
that  no  priyate  naturalisation  bill  ahould  be  brought  in 
unleaa  it  oontdned  a  dause  disqualifying  the  person  it 
applied  to  from  being  a  privy  councillor  or  a  member  of 
Parliament,  and  from  hdding  any  office,  dvil  or  military, 
and  from  being  a  freeholder;  but  thia  reatriction  ia  repeded 
by  tiie  act  of  1844.  limited  privilegee  could  formerly  be 
given  by  the  aovereign'a  lettera  of  deniation ;  but  by  the 
act  of  1844  an  alien  intending  to  reaide  and  aettie  in 
Britain  waa  enabled,  by  application  to  the  Home  Secretary, 
to  obtain  a  certificate  giving  him  all  the  rights  of  a  natural- 
bom  subject^  with  certain  exceptions.     Koturalisation^ 
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▼liich  18  accompanied  by  political  and  other  rights, 
priyil^gee,  and  obligations,  may  now,  under  the  act  of 
1870,  be  obtained  by  applying  to  the  Home  Secretary  and 
producing  evidence  of  having  resided  for  not  less  than  five 
years  in  the  United  Kingdom,  or  of  having  been  in  the 
service  of  the  crown  for  not  less  than  five  years,  and  of 
intention  to  reside  in  the  United  Kingdom  or  serve  under 
the  crown.  Such  a  certificate  may  be  granted  by  the 
Secretary  of  State  to  one  naturalised  previously  to  the 
passing  of  the  act,  or  to  a  British  subject  as  to  whose 
nationality  a  doubt  exists,  or  to  a  statutory  aUen,  ie,,  one 
who  has  become  an  alien  by  declaration  in  pursuance  of 
the  act  1870.  The  laws  of  a  British  colony  with  regard  to 
naturalisation  have  effect  only  within  the  limits  of  that 
colony.  Naturalisation  is  also  effected  by  the  operation 
of  the  law  upon  the  acts  of  individuals,  as  a  woman  by 
marriage  acquires  the  nationality  of  her  husband.  The 
naturalisation  of  a  father  carries  with  it  that  of  his  children 
in  minority ;  and  Foeliz  holds  that  that  of  a  widow  has  the 
same  effect  upon  her  minor  children.  (See  Foelix,  TratU 
de  Droit  fntentai.  Priv.,  L  L  t  2,  s.  2;  Savigny,  Frtv. 
Intemat  Law,  translated  by  Quthzie,  pp.  26,  31,  82; 
FhUlimore's  IntemaL  Law,  voL  1;  Bar,  Da9  Intemat. 
Prvwa  und  Strafrtckt,  §  30;  Qand,  Code  dea  Etrangtn; 
Hansard  on  Alieru;  Heffter,  JSurop,  TdlkerrecKi,.^  59  sqq.; 
Sir  A.  £.  C!ockbum  on  NationalUy,  Lond.  1869 ;  Cutier 
on  Ifaturaluationj  Lond.  1871). 

In  the  United  States  an  aiien.  desiring  to  be  naturalised 
must  declare  on  oath  his  intention  to  become  a  citicen  of 
the  United  States ;  two  years  afterwards  must  declare  on 
oath  his  intention  to  support  the  constitution  of  the  United 
States  and  renounce  allegiance  to  every  foreign  power, 
including  that  of  which  he  was  before  a  subject;  must 
prove  residence  in  the  United  States  for  five  years,  and  in 
the  state  where  his  application  is  made  for  one  year^  as  a 
good  citizen ;  and  must  renounce  any  tiUe  of  nobility.  In 
France  an  aJien  desiring  naturalisation  must  obtain  per- 
nussion  to  establish  his  domicile  in  France ;  three  years 
after  (in  special  cases  one  year)  he  is  -entitled  to  apply  for 
naturalisation,  which  involves  the  renunciation  of  any 
emstang  allegiance.  (See  further,  Axxegiakcb  ;  Law  of 
Katioks). 

ALf  QABH,  a  district  of  British  India,  in  the  Meerut 
division,  and  under  the  jurisdiction  of  the  Lieutenant- 
Governor  of  the  North- West  Provinces,  lies  between  lat 
27**  29'  and  28*»  10'  30"  N.,  and  between  long.  77*^ 
32"  30"  and  78""  42'  30"  K  It  contains  an  area  of  1954 
square  miles,  of  which  upwards  of  two-thirds,  or  884,060 
acres,  are  under  cultivation.  Population  in  1865  returned 
at  925,538  soub,  and  by  the  census  of  1872  ascertained 
to  be  1,073,108.  Aligarh  is  bounded  on  the  N.  by 
the  Bulandshahr  district  and  a  portion  of  BudAon;  on 
the  E.  by  Etah  district;  on  the  S.  by  MathurA  district; 
and  on  the  W.  by  Qurg&on  and  MathurA  districts.  The 
district  is  nearly  a  level  plain,  but  with  a  slight  elevation 
in  the  centre,  between  the  two  great  riven,  the  Gkmges  and 
Jamn&.  The  only  other  important  river  is  the  KiUl  Nadf, 
which  traverses  the  entire  length  of  the  district  from 
north-west  to  south-east 

Th«  cMl  station  and  principal  town  is  Eoel,  dtoated  a  short 
distance  to  tiie  south  of  Aligarh  Fort  The  chief  prodncta  are 
wheat,  bariey,  joir,  bajrA,  pulses,  oU-seeds,  gram,  and  indigo. 
Then  an  no  manufactures.  In  1870-71  the  total  net  revenue  of 
the  district  was  returned  at  £288,709,  and  the  expenditure  at 
£45,488 ;  the  land  revenue  in  the  same  yesr  amounted  to  £190,656, 
or  84  per  cent  of  the  total  net  revenue.  Kine  towns  are  returned 
as  containing  a  popidation  of  upwards  at  6000  souls,  as  follows  t— 
Koel,  the  civil  station  and  principal  dty,  population  within  muni- 
cipal limits,  55,238;  Hitrte,  population,  88,100;  AtrsnU,  popula- 
tion within  municipal  limits,  16,895;  Sihandbi  Rio,  population 
within  municipal  limits,  11,988 ;  JalAli,  population,  7516;  Hnrdbi, 
population,  6118 ;  Tapal,  population,  6081 ;  B^aigsrh,  population. 


5779 ;  and  Uardeo^aig,  population,  6202.  There  are  fiw  muudiel 
towns  in  the  distnct,  the  revenue  raised  being  derived  from  oetra 
duties.  The  following  was  the  municipal  revenue  and  its  incideBse 
per  head  in  1871-72  :~Koel  (Aligarh),  municipal  revenue,  £5467: 


mddence.  Is.  1  l{d.  per  head  of  the  municipal  population.    Biltik, 
.  £5221, 168. ;  incidence^  head,  8a.  lid.    Sib 
andra  fiio,  municipal  income,  i^05, 12a. ;  incidence,  lOd.  p«rbnd. 


Atraul4   municipal  income,   £709  ;    incidence,    10]d.    per   head. 
Hardeoffa];g,  municipal  income,  £462,  18b.  ;  ineidenoe,  la  9|d. 

E'  sad.  In  1871-72,  the  district  contained  870  schools,  atteBd«l 
total  of  7989  pupils,  of  whom  6766  were  Hindus  and  117S 
metans.  For  the  protection  of  person  and  property,  a  ngakt 
police  force  is  maintained,  consisting  of  ].056  men  of  all  gndo, 
equal  to  one  man  to  everv  1*85  square  mile  of  area,  or  one  to  evo; 
1016  of  the  population,  llie  Y  ill^^e  Watch  or  mnl  police  numbcnd 
2000  in  1871,  equal  to  one  man  to  every  *67  square  mUe^  or  one  te 
every  536  inhabitants. 

ALfoABlb  FoBT,  in  the  district  of  the  same  name,  ii 
situate  on  the  Qrand  Trunk  Road,  in  lat.  27*  56'  N., 
and  long.  78''  8'  £.  The  fort  consirts  of  a  r^ular  pilj- 
gon,  surrounded  by  a  very  broad  and  deep  ditch.'  It  was 
captured  from  the  MarhattAs  under  the  leadership  of  Perroo, 
a  French  officer,  by  Lord  Lake's  anny,  in  Septemba  1803, 
since  which  time  it  has  been  much  strengthened  and  im- 
prored.  Li  the  rebellion  of  1857  the  troops  stationed  at 
Aligarh  mutinied,  but  abstained  from  murdering  thdr 
officers,  who,  with  the  other  residents  and  ladies  and 
children,  succeeded  in  reaching  HAtiAs. 

ALIMENT,  in  the  Law  of  Scotland,  in  the  sum  paid  or 
allowance  given  in  respect  of  the  reciprocal  obligation  of 
parents  and  children,  husband  and  wife,  grandparents  and 
grandchildren,  to  oontxibute  to  each  osier's  maintenance. 
The  term  is  also  used  in  regard  to  a  similar  obligation  of 
other  parties,  as  of  creditors  to  imprisoned  debtors,  the 
payments  by  parishes  to  paupers,  tc  Alimentary  funds^ 
whether  of  the  kind  abore  mentioned,  or  set  apart  as  such 
by  the  deed  of  a  testator,  are  intended  for  the  mere  support 
of  the  recipient,  and  are  not  attachable  by  crediton. 

ALIMONY  is,  in  JSnglM  Law,  the  allowance  for  main- 
tenance to  which  a  wife  is  entitied  out  of  her  husband's 
estate  on  a  decree,  obtained  at  the  wife's  instance,  for 
judicial  separation  or  for  the  dissolution  of  the  marriage. 
It  is  settied  by-ithe  judge  of  the  Divorce  Court  on  a  con- 
sideration of  all  the  circumstances  of  the  cas& 

ALISON,  BxT.  ABcmBAJLD,  an  author  of  great  reputa- 
tion in  his  own  day,  was  bom  on  the  Idth  NovemUr 
1757  at  Edinburgh,  of  which  his  father  was  for  a  tims 
lord  provost    After  studying  at  the  university  of  Gla^ov 
and  at  Ballibl  college,  Oxford,  he  took  orders  in  tlie  OimA 
of  England,  and  was  appointed  in  1778  to  the  coney  of 
Brancepeth,  near  Durham.    In  1780  he  married  Dorothes, 
youngest  daughter  of  Professor  Gregory  of  Edinbai|^ 
The  next  twenty  years  of  his  life  were  spent  in  Shnmshir^ 
where  he  held  in  successbn  the  livings  of  High  &cal], 
Boddington,  and  Kenley.    In  1800  he  removed  to  Edin- 
burgh, having  been  appointed  senior  incumbent  of  St 
Paid's  chapel  in  the  Gowgata.     For  thirty-f our  yean  he 
filled  this  position  w^  great  acceptance^  hia  pieachii^ 
attracting  so  many*  hearers  that  a  new  and  larger  dinrck 
was  built  for  him.     His  last  years  were  spent  at  CoiintoB, 
near  Edinburgh,  where  he  died  on  the  17th  May  1859. 
Mr  Alison  publiidied,  besides  a  life  of  Lord  Woodhouseke, 
a  volume  of  sermons,  which  passed  through  several  editioBB, 
and  a  woik  entitied  Euay  on  the  Nature  and  Jhrrndfla 
of  Ttute,  which  received  a  very  laudatory  criticiBm  torn 
Lord  Jeffirey  in  the  EdMur^k Beview^oT  May  1811.   Hii 
theory  of  we  beautiful,  wluch  is  based  on  the  pEfncbfe 
of  association,  is  inccnnplete  and  unsatiafactny,  and  las 
work  is  now  only  of  historical  importance.     Two  boos 
of  Mr  Alison  attained  distinction.     The  elder,  Dr  Wil- 
liam  Pulteney  Alison,  bom  in  1790,  was  from  1830 
until  within  a  few  years  of  his  death,  in  1859,  apvo- 
minent  member  of  the  medical  faoolly  in  the  uirscsi^ 
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of  Edinburgh.    The  jonnger  son  is  the  tabjeot  of  the 
following  notioei 

ALISON,  Bis  Asceobaij),  Bart,  the  celebrated  his- 
lorian»  jonnger  eon  of  the  preceding,  was  bom  at  Kenley, 
Shropshire^  on  the  29th  December  1792.  He  studied  at 
the  nniTsrsitj  of  £dinbiii}^  i^i^tfngniMTiin|r  jiima^lf  espe- 
cially in  the  classes  of  Greek  and  mathematics^  In  1814 
he  passed  at  the  Scotch  bar,  bat  he  did  not  at  once  enter 
on  the  regular  practice  of  his  profession.  The  dose  of  the 
war  had  opened  np  the  Continent,  and  Alison,  sharing  with 
many  of  his  oonntrymen  the  desire  to  witness  the  scene  of 
the  stirring  erents  of  the  previous  twenty  years,  set  out  in 
the  autumn  of  1814  for  a  lengthened  tour  in  Franca  It 
waa  during  this  period,  as  he  tells  us  in  a  characteristic 
passage  of  the  work  itself,  that  he  '^  conceived  the  first 
idea"  of  writing  his  History,  and  <' inhaled  that  ardent 
apirit,  that  deep  enthusiasm,''  which  enabled  him  to  accom- 
pliah  his  self-imposed  task.  A  more  immediate  result  of  the 
tour  was  his  first  literary  work  of  any  importance,  Tropeli 
in  Franei  during  the  Twn  1814-15,  which  appeared  in 
the  latter  year.  On  his  return  to  Edinburgh,  Mr  Alison 
practised  at  the  bar  for  some  years  with  but  very  moderate 
auccees.  In  1822,  however,  he  became  one  of  the  four 
advocates  depute  for  Scotland.  The  extensive  and  varied 
experience  gsined  in  this  office,  which  he  held  until  1830, 
gave  him  the  necessary  qualifications  for  writing  his  Prin- 
eipUi  qftk$  Criminal  Law  ofSeoikmd  (1882),  and  FracHee 
of  tk4  Criminal  Law  of  Scotland  (1833^,  works  that  are 
atill  of  standard  authori^.  It  was  the  aebiowledged  merit 
of  these  treatises  that  chiefly  induced  Sir  Bobert  Feel, 
during  his  brief  administration  of  1834,  to  confer  on  Mr 
Alison  the  important  judicial  oflibe  of  sheriff  of  Lanark- 
ahire,  which  ranks  next  in  dignity  and  emolument  to  a 
judgeship  in  the  supreme  court  The  office^  though  by  no 
means  a  sinecure,  afforded  considerable  leisure,  which  Mr 
Alison  employed  in  not  only  making  frequent  contribu- 
tiona  to  periodical  literature,  but  also  writing  the  long- 
projected  Hiatorjf  of  Europe^  fat  which  he  had  been  collect- 
ing materials  for  more  than  fifteen  years.  The  hibtoiy  of 
the  period  from  the  commencement  of  the  French  revolu- 
tion till  the  restoration  of  the  Bourbons  in  1815  was 
completed  in  ten  volumes  in  1842,  and  met  with  a  succen 
almoet  unexsmpled  in  works  of  its  class.  Within  a  few 
years  it  ran  through  ten  editions,  and  was  translated  into 
most  of  the  langnagee  of  Europe,  as  well  as  into  Arabic 
and  Hindustani  At  the  time  of  the  author's  death  it  was 
atated  that  108,000  volumes  of  the  library  edition  and 
439,000  volumes  of  the  popular  edition  had  been  sold.  A 
papnlarity  so  widoepread  must  ahnost  of  necessity  have 
nad  some  basis  of  leal  merit  on  which  to  rest,'  and  the 
good  qualities  of  Mr  Alison's  work  lay  upon  the  surface. 
It  brought  together,  though  not  always  in  a  well-arranged 
form,  an  immense  amount  of  information  that  had  before 
been  practically  inaccessible  to  the  general  pubUa  It 
made  an  attempt  at  least  to  show  the  organic  connection 
in  the  policy  and  progress  of  the  different  nations  of 
Europe;  and  its  descriptions  of  what  may  be  called  ex- 
ternal histoiy — of  battles,  sieges,  and  state  pageants — ^were 
always  spirited  and  interesting.  On  the  other  hand,  the 
faults  of  the  work  were  so  numerous  and  glaring  as  to 
prevent  it  from  ever  taking  rank  as  a  dassia  The  general 
style  was  prolix,  involved,  and  vicious;  inaccurate  state- 
ments and  fallacious  arguments  were  to  be  found  in  almost 
every  page;  and  the  constant  repetition  of  trite  moral 
nfiectiona  and  egotistical  references  seriously  detracted 
from  its  dignity.  A  more  grave  defect  resulted  from  the 
vuthoi^s  strong  political  partisanship,  which  entirely  un- 
fitted him  for  desling  with  the  problems  of  histoiy  in  a 
philosophical  spirit  In  the  position  of  unbending  Toryism 
which  he  oocnpied^  it  was  impoasible  for  him  to  give  any 


explanation  of  so  complex  a  fact  as  the  French  revolution 
that  would  be  satisfactory  to  reflective  minda  Accordingly, 
his  treatment  of  what  may  be  called  the  inner  histoiy  of 
those  forces  hidden  in  the  French  revolution  which  have 
made  modem  Europe  what  it  is,  was  meagre  and  incomplete 
in  the  last  degree. 

A  continuation  of  the  Histoiy,  embracing  the  period  from 
1815  to  1852,  which  was  completed  in  four  volumes  in 
1856,  did  not  meet  with  the  same  success  as  the  earlier 
work.  The  course  of  events  did  not  afford  the  same 
material  for  the  exercise  of  the  author's  powers  of  descrip- 
tion, and  the  period  being  so  near  as  to  be  almost  contem- 
poiaiy,  there  was  a  stronger  temptation,  which  he  seems 
to  have  found  it  impossible  to  resiet,  to  yield  to  political 
prqudice.  Three  great  measures  of  English  legislation — 
the  Act  restricting  the  paper  currency,  the  Reform  Act  of 
1832,  and  the  Act  abolishing  the  com  laws— were  the 
object  of  his  speoisl  aversion ;  and,  with  little  regard  for 
oonsiBteni^,  ha  ^ss  in  the  habit  of  tracing,  now  to  one  and 
now  to  another  of  these  measures,  all  the  real  and  many 
imaginary  evils  in  the  state  of  the  nation.  On  the  currency 
question,  in  regard  to  which  he  stood  from  the  first  almost 
idone  in  opinion,  he  has  inserted  several  tedious  disserta- 
tions in  the  continuation  of  his  History,  besides  publishing 
a  separate  pamphlet  in  1847.  On  the  two  other  great 
measures  he.  clung  tenaciously  to  his  opinion  long  after  the 
more  intelligent  of  his  party  had  admitted  the  necessity,  if 
not  the  justice,  of  the  concessions  that  had  been  niadei 
The  use  which  Mr  Alison  made  of  statistics  in  the  con- 
tinuation of  his  Hirtoty  to  support  his  peculiar  political 
and  economic  theories  was  littie  short  of  astounding.  He 
win  be  acquitted  of  intentional  unfairness  only  by  those 
who  are  aware^  not  merely  how  easy  it  is  to  make  figures 
yield  any  result  that  may  be  wished,  but  also  how  difficult 
it  is  to  biiog  <^t  ^0  correct  result,  even  with  the  most 
honest  purpose,  unless  there  be  special  aptitude  and  special 
training  on  the  part  of  the  investigator. 

Mr  Alison's  successful  literaiy  career  received  from  time 
to  time  due  recognition  in  the  form  of  public  honours. 
In  1845  he  waa  chosen  rector  of  Marischal  College,  Aber- 
deen, and  in  1851  he  was  raised  to  the  same  honourable 
position  by  t&e  students  of  Olasgow  University.  In  1852 
the  dignity  of  baronet  was  conferred  upon  him  by  Lord 
Derby,  and  in  the  following  yesr  he  was  made  a  D.C.L.  of 
Oxford.  His  literary  activity  continued  till  within  a  short 
time  of  his  death,  the  chief  works  lie  published  in  addition 
to  his  Histoiy  being  the  PrificipU$  of  Population  (1840), 
in  answer  to  Malthus ;  a  Life  of  Mariborough  (1847);  and 
the  lAvei  of  Lord  Cadlerwgh  and  Sir  C.  Stwmrt  (Ibfil^ 
Three  volumes  of  his  political,  historical,  and  miscellaneous 
essays  were  reprinted  in  1850.  Sir  Archibald  died  at 
Fossil  House,  Glasgow,  on  the  23d  May  1867. 

ALIZARIN,  the  principal  colouring  matter  of  madder, 
may  be  obtained  by  subliining  on  paper  an  alcoholic  extract 
of  madder,  or  by  exhausting  the  root  with  water,  precipi- 
tating  with  sulphuric  add,  dissolving  the  moist  precipitate 
in  a  solution  of  chloride  of  alumina,  and  separating  the 
impure  alizarin  by  the  addition  of  hydrochloric  acid.  The 
impure  alizarin  is  dissolved  in  alcohoL  and  separated  as  a 
lake  on  treating  with  hydrate  of  alumina,  which  is  now 
boiled  with  carbonate  of  soda  to  separate  another  colouring 
matter  called  purpurin,  and  is  finally  treated  with  hydro- 
chloric^ acid,  which  dissolves  the  alumina  and  leaves  the 
pure  substance. 
'  Alizarin  in  the  anhydrous  state  forms  red  prisms,  and 
in  the  hydrated  condition  oystals  like  mosaic  gold.  It 
dissolves  sparingly  in  water  even  at  the  boiling  point,  but 
is  soluble  in  alcohol  or  ether.  Mineral  adds  do  not  de- 
compose the  coburing  matter  at  ordinaiy  temperatures. 
Caustic  alkalis  or  alkaline  carbonates  dissolve  alizarin. 
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fonung  deep  piiirple  aolatioii«,  fruiu  which  «iciu»  piecipitaie 
In  (wange-ooloiired  flakeSb  Alizarin  has  the  atomio  oom- 
podtion  C^Mfi^  and  has  reoently  been  made  ^ynthetieallj 
from  the  nydrocarbon  O^Hj,  called  anthracene,  which 
occurs  among  the  products  of  the  deetruotiYe  distillation 
of  ccaL  This  is  the  first  example  of  the  artificial  forma- 
tion of  a  natural  colouring  matter.  For  further  details 
see  Chbhistbt. 

aLKATiI,  a  term  originally  applied  to  the  ashes  of 
plants,  now  employed  in  inorganic  chemistry  as  a  generic 
name  given  to  tiie  group  of  compounds  that  haye  the  pro- 
perty of  neutralising  acids.  The  use  of  the  tenn  is, 
howeyer,  generally  confined  to  such  members  of  the  group 
as  aro  soluble  in  water.  The  most  soluble  alkaline  bodies 
are  the  oxides  at  |k>ta88inm  (potash),  sodium  (soda),  lithium 
(lithiaX  <^^  ammonium  (aqueous  ammonia);  and  next  in 
order  tiie  oxides  of  calcium  (lime),  barium  (bazyta),  and 
strontium  (strontia).  The  solutions  of  these  botUes  exert 
a  caustic  or  corrosive  action  on  vegetable  and  animal  sub- 
stances, and  precipitate  the  oxides  of  the  heavy  metals  from 
solutions  of  their  salts.  Many  vegetable  colouring  matters 
are  changed  in  tint  by  alkidine  solutions — for  instance, 
reddened  fitmus  becomes  blue,  yellow  turmeric  brown,  and 
syrup  of  violets  and  infusions  oif  red  cabbage  green. 

ALKALOIDS,  the  name  of  a  group  of  organic  bodies  that 
possess  alkaline  properties.  They  are  characterised  by  the 
property  of  combining  with  adds  to  form  salts,  and  many 
have  the  power  of  giving  an  alkaline  reaction  with  vege- 
table colours.  All  the  natural  alkaloids  contain  nitrogen 
as  an  essential  constituent,  and  they  are  especially  marked 
by  possessing  great  medicinal  power.  Many  artificial 
ijkaloids  have  been  made  of  recent  jrears  in  which  phos- 
phorus, arsenic^  and  antimony  occupy  the  place  of  nitrogen. 
For  the  individual  properties,  tests,  &a,  of  different  alka- 
loids, see  Chuistbt. 

ALK.ANET  (Alhtnna  titietcriOf  or  Anehua  tindoria), 
a  plant  of  the  order  Boroffinaeem,  indigenous  to  the  south 
of  France  and  the  shores  of  the  Levant  It  is  extensively 
cultivated  on  the  Continent  for  the  sake  of  the  root,  whidi 
yields  a  fine  colouring  matter,  imparting  a  beautiful  car- 
mine tint  to  oils,  wines^  wax,  and  all  unctuous  substances. 
Being  perf ecUy  harmle^  alkanet  is  much  used  for  colour- 
ing in  pharmacy.  Some  of  the  mixtures  styled  port  wine 
owe  their  colour  to  this  dye,  and  it  is  also  employed  in 
■tainiog  furniture. 

AL-KtNDI,  Abu  Yvivw,  Ac,  styled  by  pre-eminence 
**  The  Fhfloeopher  of  the  Arabs,"  fiourished  during  the  first 
half  of  the  10th  century,  and  died  at  some  unknown  date 
posterior  to  961.  His  litetaiy  activity  was  encyclopedic,  and 
spread  itself  over  all  the  sdencea  The  titles  of  his  works 
ntmiber  nearly  200  in  the  catalogue  of  Casiri,  and  amount  to 
266  in  that  of  Flflgel;  but  the  latter  appears  in  some  cases  to 
have  enumerated  the  same  works  under  two  divisions,  and  it 
Is  doubtful  whether  the  philoeopher  has  nci  been  confounded 
with  another  writer  of  the  «ame  name^  fiis  treatises  are 
arranged  under  the  following  heads,  which  throw  some 
Ught  on  his  classification  of  the  sdences  : — Philosophy  in 
general,  logic,  politics,  ethicj,  arithmetic  (under  which  he 
discusses  tiie  unity  of  God),  spherology,  theory  of  mudo 
(which  was  dosdy  connected  with  all  primitive  speciilation 
from  its  religious  character),  astronomy,  meteordogy,  geo- 
mbtry,  cosmology  (the  form,  &c,  of  the  heavens),  astrology, 
medicine,  and  on  various  arts,  beddes  his  commcLtaries 
and  controversial  writings.  Of  all  these,  none  except  some 
treatises  on  medidne  and  astrology  remain.  Others  of 
them  must  have  been  known  In  the  Middle  Ages,  for 
Al-Klndi  is  placed  by  Koger  Bacon,  along  with  Alhazen, 
in  the  first  rank  after  Ptolemy  as  a  writer  on  penpective 
(optics).  Some  of  them  were  certainly  trai^dated  by 
Qorard  of  Cremona.    Whatever  hi*  influence  may  have  been 


on  the  bciiuulmen,  he  wab  undoubtedly  a  great  uiitiafcBi 
as  regardtt  hit  oounti^men.  fle  was  ont  of  the  eadisst 
translators  and  commentatois  of  Aristotle,  but  he  appeao 
to  have  been,  like  Al-Fanbi,  superseded  by  Avicenna 
He  marks  the  first  philosopbio  rovolt  against  Tshunism, 
and  his  doctrine  on  the  simplidty  and  unity  of  the  Dot; 
was  apparentiy  equally  Aristotelian  and  un'Mahcmetan 
See  Flttgel,  Ahkandlvnffm  fur  die  Eunde  dn  Morgm^ 
landa,  erster  Band,  1859.) 

ALKMAAR,  a  town  of  the  Netherlands,  in  the  provinw 
of  North  Holland,  dtuated  on  the  Hdder  canal  and  cs 
the  railway  between  Haarlem  and  the  Hdder,  about  SO 
miles  N.N.W.  of  Amsterdanu  The  streets  of  Alkmau 
aro  extremdy  neat  and  regular,  and  aro  intersected  \xj 
canals  lined  with  trees,  while  the  ramparts  of  the  town 
have  been  converted  into  beautiful  boulevarda  Many  d 
the  public  buildings  aro  degant,  espedally  the  church  d 
St  Lawronce,  a  Gothic  edifice  of  the  15th  century.  Alk* 
maar  is  the  seat  of  a  court  of  primaiy  jurisdiction  and  d 
a  tribunal  of  commerce,  and  possesses  good  sdiodls  as  wdl 
as  severd  literary  and  scientific  sodeties^  Its  prindpd 
artide  of  commerce  is  cheese^  for  which  it  is  said  to  be  the 
ddef  market  in  the  kingdom,  if  not  in  the  world.  Beeidei 
cheese,  it  has  a  good  trade  in  butter,  com,  and  cattle^  an4 
manufactures  of  sdt,  saildoth,  soap,  vinegar,  and  leathec 
AlVmasr  successfully  sustained  a  dege  by  the  Duke  d 
Alba  in  1573,  and  in  1799  gave  its  name  to  a  convention 
signed  by  the  Duke  of  York  and  the  French  geneid 
ftune,  in  accordance  with  which  the  Ruaso-^itiali  aaqr 
evacuated  Holland.     Population,  12,000. 

ALKMAAB,  Hkotkix  ton,  the  German  translator  cf 
the  celebrated  satiricd  poem  JUituke  de  Vot,  flourished  hi 
the  latter  half  of  the  15th  oentniy.  In  the  preface  to  Ins 
work,  which  is  the  only  source  of  information  as  to  bis  life^ 
he  states  that  he  was  tutor  to  the  Duke  of  Lorraine,  and 
that  he  translated  the  poem  from  the  Waheh.  Jn  spite  d 
the  latter  statement,  many  have  attributed  the  authonhxp 
to  him ;  but  it  is  now  known  that  the  story  bad  a  much 
earlier  oiigiiu  Some  have  supposed  the  name  AlWMiMi  to 
be  a  pseudonym. 

ALL43AINTS  DAT,  All-Hallows,  or  Hallowmas,  a 
festival,  first  instituted  about  610  A.D.,  on  the  1st  of  Msy, 
in  memciy  of  the  martyrs,  and  cdebnted  since  634  on  the 
1st  of  November,  as  a  general  commemoration  of  all  the 
saints.  As  the  number  of  saints  increased,  it  became  im* 
possible  to  dedicate  a  feast-day  to  each.  Hence  it  was 
found  expedient  to  have  an  annual  aggregate  commemcrsr 
tion  of  such  as  had  not  spedd  days  lor  themmlvea.  'Rb 
festival  is  common  to  the  Roman  Catholic^  FinglisK  *^ 
Lutheran  churches.     See  Biltak& 

ALLAH,  the  Arabic  name  for  the  one  true  God  whiA 
is  employed  in  the  Koran,  and  has  been  adopted  into  ths 
language  of  all  Mahometan  nations.  It  is  compounded  d 
cU,  the  definite  article^  ^d  ilak,  meaning  uorikf  fo  ht 
adored.     See  MAHOxsTAinaic. 

ALLAHABAD,  a  dividon,  dietfict^  and  dty  of  Brxtiih 
India,  under  the  jurisdiction  of  the  lieutenant-governor  d 
the  North-Western  Provinces.  The  Atj.ahswad  Divnxov 
comprises  the  sis  districts  of  A11ahih4d,  Cawnpnr,  Fathi- 
pur,  Hamirpnr,  Btodi,  and  Jannpur.  It  is  bounded  « 
the  north  and  east  by  the  Ettwah  and  FarrakhiUd 
districts  and  the  province  of  Oudh;  on  the  south  l>y  ths 
Benares  dividon  and  the  Rewah  state;  and  on  the  vest 
by  the  states  of  Banddkhand  and  the  Jhind  dividon 
Totd  population  (1873),  5,466,116. 

AllahIbXd  District  lies  between  24*  49'  and  25*44* 
N.  kt ,  and  between  81*  1 4'  and  82*  26'  R  long.  In  diaps 
the  district  is  that  of  an  irregular  oblong;  and  it  is  difi- 
cdt  aocuratdy  to  desoribe  its  boundaries^  as  at  cue  extra* 
mify  it  wanders  into  Oudh.  while  on  the  south  the  viQiffn 
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of  the  staie  ol  Bewati  and  those  of  this  diatrict  an  hope- 
letaljintenoingled.  Boiigh]yapeaking»  however,  the  boan- 
daziet  may  be  deeczibed  as  follows:— On  the  north  by  the 
distriet  of  Jannpur  and  by  the  Qanges;  on  the  west  by  the 
distzicts  of  Fathipur  and  B&ndA;  on  the  south  by  the  inde- 
pendent state  of  Bewah;^  and  on  the  east  by  the  distziets 
of  HinApnr  and  Jannpor.  The  settlesient  of  the  distriet 
is  at  mreeeilt  nndeigouig  rerision)  -and  as  the  measurements 
ere  s^  incetnplete,  it  is  impossible  to  state  the  exact  aieai 
^01  practical  paijKMeSy  it  may  be  estimated  at  2802  sqnaze 
milss,  or  1,793,906  acres,  of  which  1,065,990  acres  are 
eoltiTated,  and  727,916  acres  ars  nncultiTated;  of  this 
latter,  however,  there  are  about  260,000  acres  capable  of 
being  brought  under  tillage,*  although  not  actually  cnlti- 
fated.  The  census  of  1872  returned  the  population  of  the 
district  at  1,394,246  souls,  of  whom  1,211,778  ar;  Hindus, 
181,674  Muaaulinans,  and  893  Ghris^an&  There  is,  how- 
ever, a  manifest  error  in  these  figures,  as  the  European  and 
Eoraaian  population  of  AllahAbid  diy  alone  cannot  be  set 
at  a  lower  figure  than  8600.  The  census  returns  axe  in 
oonsequenoe  undergoing  revision.  Of  the  Hindu  popuU- 
tion,  173,016  are  returned  as  Bribmansi 

Hm  JamiJk  and  tlia  Gangee  meet  at  AllahihM  dtf,  and  eadoee 
within  thdr  aagU  a  fBrtfle  tnct,  well  iirinted  by  meuie  of  tanks 
■ad  WBlla.  The  laet  Indian  Beiliray  end  the  Ozmnd  Tnmk  xoad 
Iffwd  the  prindpel  meene  of  land  oomnuinieaUon.  The  fanner 
tntm  the  dietriet  fhim  the  eeet^  ooaeee  the  Junni  at  AlkhihM 
dty,  end  tnivele  weetwaid,  leaving  the  dietrict  neer  Khigk  station. 
The  (band  Tnmk  road  entne  M^*"^**^  ikom  the  north-aast^  meets 


the  lailway  at  AllahibM  dty,  end  thenoe  nmaalmoot  perallel  with 
it  till  it  leavae  the  distriet  Only  three  towns  are  letnmed  as  con- 
taining a  population  of  over  6000  eonle — ^vi&.  Allahibid,  population 
144»464 ;  Vf»*«^*t  population  eiM ;  and  Chixwi,  popolatlon  5791. 
Rioe  is  the  principal  erop^  the  erea  nnder  it  bong  retomed  at 
IMfOOO  aensy  end  the  average  prodnoe  at  6|  owt  per  acre.  A 
Uttle  more  than  half  of  the  totel  lioe  eropis retained  »r  local  oon- 
nmption,  and  the  remainder  exported.  The  avorsM  prioe  of  oom- 
mon  xioo  in  Febroaiy  1878  was  fo.  9d.  per  owt  Polsfle  are  also 
grown  in  laige  qnantitiea,  the  erea  nnder  the  varions  sorts  being 
about  the  eame  as  xiee^  and  the  yield  aleo  about  the  same.  Joer 
and  bi^  ooTcr  as  large  en  eiea  as  either  xioe  or  pnlse%  but  the 
yield  is  neither  so  leige  nor  of  each  value.  About  half  the  crop 
■  Mid  to  be  annually  exported.  Wheat  ie  cultivated  to  the  extent 
of  about  150,000  owt  per  annnm.  of  which  about*  one-half  is 
exported;  the  aversge  Vidd  is  said  to  be  about  tk  owt  per  acn^ 
and  the  average  prioe  ftom  fo.  Sd.  to  fo.  9d.  ^  owt  Jiustard, 
tobaooo^  opium,  hnseed,  and  indigo  are  else  cultivated  largely,  with 
cotton  sndsoger^ane  in  small  quantitiee.  Indigo  stands  first  among 
the  manufactures  of  the  district,  and  large  factories  exist  at  Alam- 
eb4nd,  Sarii  <mtn^  Gaddpur,  y*T*^***^^^  Thardai,  and  Dum^duma. 
These  are  generaUy  under  the  euperrision  of  European  managers, 
and  the  pMuoe  ie  forwarded  direet  to  the  Calcutta  market  Next 
to  indigo^  the  moot  important  industry  ie  stone-outtlng.  The  stone 
b  chiefly  quarried  firom  a  low  range  or  hills  neai  Bhiox^pur,  whence 
it  is  carried  in  countey  oarti  to  &  Jamni  river;  snd  after  crossing 
it  in  flat-bottomed  boats,  it  ie  flnallyjanded  at  Balwi  Ghit  Here 
the  stena*meeons  take  it  in  hand.  The  groes  income  of  the  Balwi 
Ohit  stone  traders  .is  estimated  at  £2000  per  annum.  A  brisk 
trade  b  eleo  osixied  on  in  hidee,  the  prindpal  mart  being  the  Tillage 
of  Earwi,  in  Ariil  iiacal  division,  when  it  b  estimated  that  the 
Bsle  of  eUns  smoonts  to  upwerds  of  £10,000  per  annum  for  the 
Minipor  end  Calcutta  hide  markets.  Paper  is  menufactored  in 
the  flscel  division  of  Karri,  end  a  oonsidenDle  quantity  exported  to 
Oudh.  Sereral  -rillagae  in  the  flecal  divisions  of  Kaxti  and  GheQ 
are  noted  for  the  manufacture  of  bfaas  end  copper  vesseb ;  end  iron 
Teeseb  ere  lamlv  msnu&otnred  in  Ehairitfarht  Karri,  end  Fhulpur. 
The  laet  Inma  Bailway  Company  have  a  laige  oasttv-oil  manufac- 
tory at  the  village  of  ICenaozi.  Am  total  net  revenue  of  the  district 
inl871  -72  b  rstomed  at£S44k5S7,  end  the  totel  net  dWl  expenditure 
et  £51,770.  The  district  peseed  Into  the  hands  of  the  SigUsh  in 
1801,  by  a  fiealy  between  thaYadr  of  Oudh  end  the  Seat  India 
Company. 

^TTAwl^Xn  OiTT,  the  capital  of  the  North-Westem 
Provincee^  •  is  also  the  administrative  headquarters  of 
the  AUahih&d  division  and  of  the  district  of 'the  same 
nam&  It  is  situated  at  the  eonfluenoe  of  the  Gkmges  and 
Jsmni  liven,  in  25*  26'  K.  lat,  and  SV  55'  EL  long. 
Its  most  conspicuous  isature  is  the  fori;  which  rises 
dii^otty  from  the  hanks  of  the  confluent  riven^  and  com- 


pletely commands  the  navigation  of  both  stteauSb  Within 
the  fort  ara  the  remains  of  a  splendid  palace,  erected  hy 
the  ^peror  Afchar,  and  once  a  favourite  residence  of  his. 
A  great  portion  of  it  has  been  destroyed,  and  its  hall  is 
converted  into  an  arsenal.  Outside  the  fort,  the  plaoea 
most  of  importance  are  the  Sarii  and  garden  of  KhasrA, 
the  son  of  the  Empetor  Jahingir,  and  the  Jumi  Vafljid, 
or  great  mosque.  When  the  town  first  came  into  the 
hands  of  the  £ngUsh  this  mosque  was  used  as  a  residence 
'by  the  military  officer  commanding  the  station,  and  after- 
wards as  an  assembly-room.  Ultimately  it  was  returned 
to  its  former  owners,  but  the  Mahometans  considered  it 
desecrated,  and  it  has  never  since  been  used  as  a  place  of 
worship.  AHahAbAd  is  one  of  the  most  noted  resorts  of 
Hindu  pilgriAage.  It  owes  its  sanctity  to  its  being  the 
reputed  confluence  of  three  eacied  streams — ^the  Ganges^ 
the  JsmnA,  and  the  Saraswatl  This  last  stream,  however, 
is  not  visible.  It  leaves  the  Himalayas  to  ^e  west  of  the 
JamnA,  passes  dose  to  Thineswar  in  the  Fsigdb,  and 
loses  itself  in  the  sands  of  Birhind,  400  miles  north-west 
of  Allah4bM.  The  Hindus,  however,  essert  that  the  stream 
joins  the  other  two  rivers  under  ground,  and  in  a  subter- 
raneous temple  below  the  fort  a  Uttle  moieture  trickling 
from  the  rocky  waUs  is  pointed  out  as  the  waters  of  the 
SaraswatL  An  annual  fair  is  held  at  AllahAbid,  at  the 
confluence  of  the  streams,  on  the  occasion  of  the  great 
bathing  festival,  at  the  full  moon  of  the  Hindu,  month  of 
MAgh.  AllahAbM  was  taken  by  the  British,  in  the  year 
1765,  from  the  Yasir  of  Oudh,  and  assigned  ss  a  residence 
for  ShAh  Alam,  the  titular  Emperor  of  Dehli  Upon  that 
prince  throwing  himself  into  tiie  hands  of  the  MarhattAs^ 
the  place  was  resumed  by  us  in  1771,  and  again  trans- 
ferred to  the  Naw&b  of  Oudh,  by  whom  it  was  finally 
ceded,  together  with  the  district,  to  the  British  in  1801, 
in  commutation  of  the  subsidy  which  the  Yazir  had  agreed 
to  pay  for  British  protection.  The  population  and  trade 
of  AllahAbM  city  have  rapidly  increased  of  late  yearai 
According  to  the  census  of  1853,  the  city  and  suburbs 
contained  72,098  inhabitanta  Before  1872  the  popula- 
tion had  ezaetiy  doubled,  the  census  returns  for  that  year 
exhibiting  a  total  population  of  144,464  The  municipal 
income  and  expenditure  of  AllahAbAd  city  in  1871-72  were 
es  follows: — ^Income— Octroi  duties,  £13,676, 148. ;  tax  on 
professions,  £220, 10a ;  carriage  tasc,  £1264, 4a. ;  proceeds 
of  the  Hindu  fair  and  ground  rents,  £5364 :  total  municipal 
income,  £20,525,  8s.;  incidence  of  taxation,  28.  lid.  per 
head  of  the  population.  Expenditure— Establishment,  in- 
cluding cost  of  collection,  police,  conservancy,  and  lightine, 
£9906, 4& ; streetwatering,£1002, 12& ;  new  works,£7677, 
16&;  repairs,  £1088,  2b.;  vaccination,  £20;  dispensary, 
£330;  charities,  £250;  Alfred  Park,  £800;  other  items, 
£223,  2a :  total,  £21,297, 1 6&  Allah&b&d  forms  tiie  juiiO- 
tion  of  the  great  railway  system  which  unites  Bengal  with 
Central  In£a  and  Bombay,  and  it  is  rapidly  developing 
into  a  great  centre  of  inland  and  export  trade. 

ALLAMAND,  Jxah  Kioolab  Skbasttak,  natural  phil^r 
sopher,  bom  at  Lausanne  in  1713,  was  educated  for  the 
church,  and  hdd  for  a  short  time  a  clerical  appointment 
at  Leyden.  Here  he  ei\}oyed  the  patronage  and  friendship 
of  the  celebrated  S'Oravesende,  who  made  him  his 
Uterary  executor.  In  1747  he  was  appointed  professor  of 
philoeophy  and  natural  history  at  Franeker,  and  two  years 
mter  he  was  transferred  to  a  similar  chair  at  Leyden,  which 
he  occupied  until  his  death  in  1787.  Allamand^s  chief 
service  to  science  consisted  in  translating  and  editing  the 
scientific  works  of  others,  but  he  olao  made  some  original 
discoveries  of  importance,  especially  in  connection  with 
electricity.  Hejwas  tiie  first  to  explain  fully  the  pheno- 
mena of  the  Leyden  jar,  and  he  made  a  near  approach  to 
the  discovery  of  negative  electricity.     He  greatiy  enriched 
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tiha  boUnical  ^tirdeii  and  natunl  hiatonr  mnaeiua  at 
Leaden  by  spedmezui  from  all  quartan  of  uie  gLoba  Hla 
tnAfllation  d  Buffon'a  works  iraa  pabliahed  at  Anuterdam, 
in  thirty-eight  quarto  Tolumea,  between  1766  and  1779. 
Allamand  was  a  member  of  the  Boyal  Society  of  London 
and  of  the  Academy  of  Sciencaa  at  Haarlem. 

ATiTiAN,  David,  a  Scottish  hiatorical  painter  of  conaider- 
able  oelebrity,  was  bom  at  AUoa  on  the  13th  February  1744. 
At  a  yeiy  early  age  he  gave  anch  proofs  of  natural  artistie 
talent  aa  led  to  Ms  being  placed  under  the  care  ofthalCeaara 
Foulis,  who  some  time  before  had  inatituted  an  academy 
in  Glasgow  for  painting  and  engraving.  On  leaving  the 
academy  (1762),  after  aeren  years'  auooeaaful  atudy,  he 
obtained  the  patronage  of  Lord  Cathcart  and  of  Eiakine  of 
Mar,  on  whose  estate  he  had  been  bom.  The  latter  furnished 
him  with  the  means  of  proceeding  to  Bome  (1764^  where 
he  remained  for  a  number  of  years  engaged  principally  in 
copying  the  old  masten.  Among  the  original  works  whidi  he 
then  painted  waa  the  ** Origin  of  Portraiture* — repreaent- 
lug  a  Corinthian  maid  drawing  her  lover's  ahadow — ^well 
known  through  Cunego'a  ezoellent  engraving;  This  gained 
for  him  the  gold  medal  given  by  the  Academy  of  St  Luke 
in  the  year  1773  for  the  best  specimen  of  hiatorical  oomp 
position.  Betuming  from  Rome  in  1777,  he  resided  for  a 
time  in  London,  and  occupied  himself  in  portrait-painting. 
Li  1780  he  removed  to  Edinburgh,  where,  on  the  death  of 
Alexander  Ronciman  in  1786,  he  waa  appointed  director 
and  master  of  the  Academy  of  Arts.  There  he  painted  and 
etched  in  aquatint  a  variety  of  works,  those  by  which  he  ia 
best  known— as  the  Scotch  Wedding,  the  Highland  Dance, 
the  MepenUmee  Stool,  and  hia  lUuHrotUme  qf  Ike  Oentie 
Shepherd — ^being  remarkable  for  their  oomio  hunumr.  He 
has  had  frequently  applied  to  him  the  name  of  the  "  Scottiah 
Hogarth ;"  but  lua  drolleriea  are  not  to  be  compared  for  a 
moment  with  the  productiona  of  the  great  English  aatirist 
Allan  died  at  Edinburgh  on  the  6th  August  1796. 

ALLAN,  Sib  Williaic,  RA.,  and  preaident  of  the 
Royal  Scottish  Academy,  was  bom  at  Edinbuigh  in  1783. 
At  an  early  age  he  was  entered  as  a  pupil  in  the  School 
of  Design  established  in  Edinburgh  by  the  Board  of 
Trustees  for  Aits  and  Manufactures,  where  he  had  aa 
companiona,  Wilkie,  Burnet  the  engraver,  and  others 
who  afterwards  distingmahed  themselves  as  artiata.  Here 
Allan  and  Wilkie  were  placed  at  the  aame  table,  studied 
the  same  designs,  and  contracted  a  friendship  which  termi- 
nated only  with  their  lives.  Leaving  the  Edinburgh 
Bchool,  Allan  prosecuted  hia  atudiea  for  some  time  in 
London ;  but  hia  attempt  to  establish  himself  there  was 
unsuccessful,  and  after  exhibiting  at  the  Royal  Academy 
(1805)  his  first  picture,  A  Gipsy  Boy  and  Ase,  an  imita^on 
in  style  of  Opie,  he  determined,  in  smte  of  lus  scanty 
resources,  to  seek  his  fortune  abroad.  He  accordingly  aet 
out  the  aame  year  for  Ru8sia»  but  waa  carried  by  atresa  of 
weather  to  Memel,  where  he  remained  for  aome  time,  aup- 
porting  himself  by  hia  pencfl.  At  laat,  however,  he  reached 
St  Petersburg,  where  the  kindneaa  of  Sir  Alexander  Crichton, 
the  court  physician,  and  other  friendaprocured  him  abundant 
employment  The  emolumenta  of  hia  profeasion  enabled 
him  by  and  by  to  make  excuisiona  into  aouUiem  Russia, 
Turkey,  the  Crimea,  and  Circaaaia,  where  he  filled  hia 
portfolio  with  vivid  aketchea,  of  which  he  made  admirable 
use  in  hia  aubse<juent  pictures.  In  1814  he  returned  to 
Edinbuigh,  and  m  the  two  following  years  exhibited  at 
the  Roytd  Academy  The  Cireaetian  Captivee  and  BathJare 
conducting  Convicts  to  Siberia,  The  former  composition, 
which  united  graceful  forma  and  powerful  expression  with 
novel  and  picturesque  costumes,  eataUished  his  reputation 
aa  a  maater  in  the  highest  walk  of  art ;  but  the  picture 
xemained  ao  long  unaold  in  the  atudio  of  the  artist,  that, 
thoroughly  diahmrtened,  he  threatened  to  retire  to  Gixcaaaia 


when,  through  the  Jrindneia  of  Sir  Walter  Boott,  a  lab. 
acription  of  1000  guineaa  waa  obtained  for  the  pkrfciin^ 
which  fell  by  bt  into  the  possession  of  the  Eari  of  Wenij& 
About  the  aasne  time  the  Grand  Doke  Nicholas,  affee^ 
wards  emperor  of  Ruasia,  viaited  Edinburgh,  and  purchaied 
hia  Siberian  Bailee  and  Saslan  Qherag  crossing  ths  Riser 
Kuban,  giving  a  very  favourable  turn  to  the  f ortonfls  of 
the  painter,  whose  pieturea  were  now  aought  for  by  od- 
IsctorSb     IVum  thia  time  to  1834  we  find  him  pnisoing 
hia  art  Sn  the  aphere  in  which  he  achieved  his  grsatot 
anocasi  and  firmly  eatabliahed  his  lama,  the  illuatiatioa  cf 
Scottiah  history.    Hia  moat  important  worka  of  thia  das 
were  Archbishop  Sharps  on  Magus  Moor;  Jcht^  Ban 
admoni^ing  Mary  Qucsn  cf  Soots  (1823),  engraved  bjr 
Burnet;   Mary  Qusen  of  Scots  signing  her  Ahdieatioik 
a824);  and  B^geiU  Murray  shot  by  Hamilton  o/BothtssU- 
hough.    The  laat  procured  hia  election  aa  an  anrrriBtft  of 
the  Royal  Academy  (1826).    Later  Scottiah  aubjeeto  wen 
Lord  Byron  (1831),  portraita  of  Scott,  and  The  Orphan 
(1834),  which  represented  Anne  Scott  seated  near  the  chair 
of  her  deoeaaed  father.    Li  1830  he  waa  compelled,  on 
account  of  an  attack  of  ophthalmia,  to  aeek  a  milder  di- 
mate,  and  viaited  Rome,  Naplea,  and  Oonstantinople.    He 
returned  with  a  rich  atore  of  materials,  of  which  he  mads 
excellent  uae  in  lua  Constantinople  SUue  Market  and  other 
productiona.    Li  1834  he  visited  Spain  and  Morocco^  and 
in  1841  went  again  to  St  Petersbuig,  when  he  undertook, 
at  the  requeat  of  the  Caar,  hia  Feter  the  Chreat  teaching  his 
Bul^eeU  the  AH  of  Shipbuilding,  exhibited  in  London  in 
1846,  and  now  in  the  Winter  Palace  of  St  Petenbmg. 
Hia  Polish  BxHee  and  Moorish  LoceUUer,  ke.,  had  aecurtd 
his  election  aa  a  Royal  Academician  in  1836;  he  was 
appointed  preaident  of  the  Royal  Scottish  Academy  (1838)^ 
and  limner  to  Her  Majesty  for  Scotland,  after  Wilkie's 
death  (1841);  and  in  1842  received  the  honour  of  kni^t- 
hood.     Hia  later  yeara  were  occupied  with  battle-piecei^ 
the  laat  he  finished  being  the  aeoond  of  hia  two  companion 
pcturea  of  the  BatOe  of  Waterloo.    He  died  on  the  22d 
February  1860.  IcaTing  a  large  picture  unfinished — Bruce  at 
Bannockbum — ^which  exhibita  no  tracea  of  impaired  power. 

ALLEGHANY,  Alleohivt,  or  ALLBOAirr  Mora- 
TADra,  28  the  name  often  given  to  the  Appalachian  Moan- 
taina  in  the  United  Statea.  A  more  exact  uae  of  the  name 
reatricta  it  to  the  portion  of  the  system  that  Hea  west  of  the 
Hudaon  river,  and  forma  the  watershed  of  the  Mississippi 
basin  on  the  south-east     See  Appalaohiak  MouxTAin. 

ALLEGHANY,  a  river  of  the  United  States,  which 
rises  in  the  north  of  Pennsylvania,  and  after  flowing  about 
300  miles,  first  in  a  northerly,  but  for  the  greater  part  of 
ita  oourae  in  a  westerly  direction,  during  which  it  pasaea 
for  a  abort  diatance  into  the  state  el  New  York,  unitea 
with  the  Monongahela  at  Pittabuig  to  form  the  Ohia 
Hie  country  through  which  it  flowa  is  moatly  hilly,  and 
large  numbera  of  pines,  white  oaks,  and  chestnuts  grow 
upon  ita  banka.  It  ia  navigable  for  email  ateameia  for 
about  200  mflea  above  Pittabvurg. 

ALLEGHENY,  a  lazge  auburb  of  FtTiSBUBO  (j.a)  In 
1870  it  contained  63,180  inhabitants. 

allegiance;  either  derived  from  the  French  aU^ 
geance  or  taken  from  the  same  Latin  aource,  haa  been  need 
to  expreaa  that  duty  which  a  peraon  poaaeaaing  the  privi- 
legea  of  a  dtiaen  owea  to  the  atate  to  which  he  belongs, 
and  ia  technically  applied  in  law  to  the  duty  which  a 
Britiah  subject  owea  to  the  sovereign  aa  representiDg  the 
atate.  It  haa  been  divided  by  the  English  l^gal  com- 
mentators into  natural  and  local ;  the  latter  applying  only 
to  the  deference  which  a  foreigner  muat  pay  to  the  ittstitn- 
tiona  of  the  country  in  whiw  he  happens  to  lire;  bat  il 
ia  in  ita  wider  aenae  that  the  word  is  important,  as  repre- 
senting a  condition  attached  to  mankind  of  which  it  ia 
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foj  difflenit  in  theory.and  atiD  mora  in  practice, to a^urt 
the  true  character  and  limits  For  a  state  to  decide  what 
persona  are  bound  to  it  by  allagiance  may  be  easy,  but  for 
a  man  to  know  where  his  allegiance  lies  when  two  or  more 
states  claim  him^-and  hence  for  jniists  to  decide  what  is 
the  reasonable  extent  to  which  any  state  ought  to  make 
such  a  daim — ^ii  often  involved  in  difficulty.  The  English 
doctrine,  which  was  also  adopted  in  the  United  States, 
asserted  that  allegiance  was  indeliblei  JTmio  poUH  exvere 
patriam  (Forsyth's  Cates  and  Opinions  in  Contlitutumal 
law,  pp.  257,  f?<7.,  333,  sg.)  Accordingly,  as  the  law 
stood  before  1870,  every  person  bom  within  the  British 
dominions,  though  he  ^ould  be  removed  in  infancy  to 
another  oonntiy  where  his  family  resides,  owes  an  allegiance 
to  the  British  crown  which  he  could  never  resign  or  lose, 
except  by  Act  of  Parliament  or  by  the  recognition  of  the 
independence  or  the  cession  of  the  portion  of  British  terri- 
tory in  which  he  resided.  By  the  Naturalisation  Act,  1 870, 
33  Si  34  Vict  a  14  (see  Alien),  it  was  made  possible  for 
British  subjects  to  renounce  their  nationality  and  allegiance, 
and  the  ways  in  which  that  nationality  is  lost  are  defined. 
So  British  subjects  Toluntarily  naturalised  in  a  foreign  state 
ere  deemed  aliens  from  the  time  of  such  naturalisation, 
unless,  in  the  case  of  persons  naturalised  before  the  passing 
of  the  Act,  they  have  declared  their  desire  to  remain  British 
subjects  within  two  years  from  the  passing  of  the  Act. 
Persona  who,  from  having  been  bom  within  British  territoiy 
are  British  subjects,  but  who  at  birth  became  under  the 
law  of  any  foreign  state  subjects  of  such  state,  and  also 
persons  who,  though  bom  abroad  are  British  subjects  by 
reason  of  parentage,  may  by  declarations  of  alienage  get  rid 
of  British  nationiJi^. 

^LLSQUJTCB,  Oaih  of,  an  oath  of  fidelity  to  the  sove- 
reign taken  l^  all  persons  holding  publio  office.  By 
ancient  common  law  it  might  be  required  of  all  persons 
ab67e  the  age  of  twelve,  and  it  has  repeatedly  been  used 
as  a  test  for  the  disaffected.  It  was  first  imposed  by 
statute  in  the  reign  of  Elizabeth  (L  c  1),  and  its  form  has 
more  than  enoe  been  altered  since.  Up  to  the  time  of  the 
Revolution  the  promise  was  "  to  be  trae  and  faithful  to 
the  king  and  his  heirs,  and  trath  and  faith  to  bear  of  life 
and  limb  and  terrene  honour,  and  not  to  know  or  hear  of 
any  ill  or  damage  intended  him  without  defending  him 
therefrom.*  This  was  thought  to  favour  the  doctrine  of 
absolute  non-resistance,  and  accordingly  the  Convention 
Parliament  enacted  the  form  that  has  been  in  use  since 
that  time — "  I  do  sincerely  promise  and  swear  that  I  will 
be  futhful  and  bear  tme  allegiance  to  Her  Majesty  Queen 
Victoria.'*  These  words  are  included  in  the  form  pro- 
scribed by  21  &  22  Vict  c.  48,  which  substitutes  one  oath 
for  the  oaths  of  allegianoe,  supremacy,  and  abjuration. 

ALLEGOBY  (otAAos,  other,  and  dyopcv»,  to  speak),  a 
figurative  representation  conveying  a  meaning  other  than 
and  in  addition  to  the  literal  It  is  generally  treated  as  a 
figure  of  rhetoric,  but  the  medium  of  representation  is 
not  necessarily  language.  An  allegory  may  be  addressed 
to  the  eye,  and  is  often  embodied  in  painting,  sculpture, 
or  some  form  of  mimetic  art.  The  etymological  meaning 
of  tlie  word  is  wider  than  that  which  it  beai;^  in  actual 
use.  An  allegory  is  distinguished  from  a  metaphor  by 
being  longer  sustained  and  more  fully  carried  out  in  its 
det^s,  and  from  an  analogy  by  the  fact  that  the  one 
appeals  to  the  imagination  and  the  other  to  the  reason. 
The  fable  or  parable  is  a  short  allegoiy  with  one  definite 
moraL  The  fdlegory  has  been  a  favourite  form  in  the 
literature  of  nearly  every  nation.  The  Hebrew  scrip- 
tures present  frequent  instances  of  it,  one  of  the  most 
beautifol  being  the  comparison  of  the  history  of  Israel 
to  the  growth  of  a  vine,  in  the  80th  psalm.  In  classical 
literature   one   of   the    best   known    allegories    is   the 


ttory  of  the  stomach  and  its  members  in  the  spoecb  of 
Menenius  Agrippa  (Livy,  ii.  32);  and  soverol  occur  in 
Ovid's  Metamorphoiet,  Perhaps  tiie  most  elaborate  and 
the  most  successful  specimens  of  allegory  are  to  be  found 
in  the  works  of  Engliish  authors.  Spencer's  Faerie  Quetne, 
Swif  f  s  TaU  V  a  Tub,  Addison's  Viiion  of  Mirwc^  and, 
above  all,  Bunyan's  Pilgrim*  Frogrest,  are  exa&ples  that 
it  would  be  impossible  to  match  in  elaboration,  beauty,  and 
fitness,  from  the  literature  of  any  other  nation. 

ALLEORI,  AKToma     See  Cobsxqgio. 

ALLEGRI,  Qbbgokio,  musical  composer,  probably  of 
the  Correggio  family,  was  bom  at  Rome  about  1680.  He 
studied  music  under  Nsnini,  the  intimate  friend  of  Falea- 
trina.  Being  intended  for  the  church,  he  obtained  a 
benefice  in  the  cathedral  of  Fermo.  Here  he  composed  a 
large  nui^ber  of  motetts  and  sacred  pieces,  which,  being 
brought  under  the  notice  of  Pope  Urban  Yin.,  obtained 
for  him  an  appointment  in  the  choir  of  the  Sistine  chapel 
at  Rome^  He  held  this  from  Dea  1629  till  his  death  on 
the  i8th  Feb.  1652.  His  character  seems  to  have  been 
singularly  pure  and  benevolent  Among  the  musical 
compositions  of  AUegri  were  two  Tolumes  of  •  Concert!, 
published  in  1618  and  1619;  two  Tolumes  of  MoteMs, 
published  in  1620  and  1621 ;  besides  a  number  of  works 
still  in  manuscript  He  was  one  of  the  earliest  composers 
for  stringed  instruments,  and'Elircher  has  given  one  sped* 
men  of  this  ckiss  of  his  works  in  the  Muaurgia,  But  the 
most  celebrated  composition  of  Allegri  is  the  Miterere^ 
still  tomually  performed  in  the  Sistine  chapel  at  Rome* 
It  is  written  for  two  choirs,  the  one  of  five  and  the  other 
of  four  voices,  and  has  obtained  a  celebrity  which,  if  not 
entirely  factitious,  is  certainly  not  due  to  its  intrinsic 
merits  alone.  The  mystery  in  which  the  composition  was 
long  enshrouded,  no  single  copy  being  allowed  to  reach  the 
puUic,  the  place  and  circumstances  of  the  perfoimanccb 
and  the  added  embellishments  of  the  singers,  account  to  a 
great  degree  for  much  of  the  impressive  effect  of  which  all 
who  have  heard  the  music  speak.  This  view  is  confirmed 
by  the  fact,  that  when  the  music  was  performed  at  Venice 
by  permission  of  the  7X)pe,  it  produced  so  little  effect  that 
the  Emperor  LeopoldiL,  at  whose  request  the  manuscript 
had  been  sent,  thought  that  something  else  had  been  sub- 
stituted. In  spit*"  of  the  precautions  of  the  popes,  the 
Miserere  has  long  been  public  property.  In  1769  Mozart 
was  able  -to  write  it  down  after  hearing  it  twice ;  and  in 
1771  a  copy  ina  procured  and  published  in  England  by 
Dr  Bumey.  The  entire  music  performed  at  Rome  in  Holy 
Week,  AJlegri's  Vjerere  included,  has  been  issued  at 
Leipeic  by  Breitkopf  and  HarteL  Interesting  accounts  of 
the  impression  produced  by  the  performance  at  Rome  may 
be  found  in  the  first  Tolume  of  Menddssohn's  letters,  and 
in  Miss  Taylor's  Letters  from  Italy » 

ALLEINE,  Joseph,  Nonconformist  divine,  the  author 
of  An  Alarm  to  the  Unconverted—^  book  which  remains 
as  potential  as  when  first  modestly  sent  forth,  scarcely 
second  tb  Richard  Baxter's  Call  to  the  Unconverted — ^was 
otherwise  noticeable.  Baxter  himself  wrote  a  characteristic 
introduction  to  his  life  fully  two  centuries  age  (1672); 
while  recently  (1861)  the  Rev.  Charles  Stanford  has  retold 
his  story  and  the  story  of  his  age  with  great  fulness  of 
knowledge  and  historical  fidelity.  The  Alleines  came  out 
of  Suffolk,  and  as  early  as  1430  some  of  them — sprung  of 
Alan,  lord  of  Buckenholl — settled  in  the  neighbourhood  of 
Calne  and  Derizes,  whence  descended  the  immediate  ances- 
tors of  **  worthy  Mr  Tobie  AUeine  of  Deyizes,"  father  of  onr 
worthy.  Joseph  Alleine^  fourth  of  a  large  fsmily,  was  bom 
at  DeviEes  early  in  1 634  1 645  is  marked  in  the  title-page 
of  a  quaint  old  tractate,  by  an  eye-witness,  as  his  ''  setting 
forth  in  tht  Christian  race,*'  His  eldest  brother  Edward 
had  beenadei^gymanj  but  in  this  year  died.  In  his  twenty- 


582 


A  L  L  — A  L  L 


flerenUi  year  ;  and  Joseph  entreated  hit  father  that  he 
might  be  educated  to  eaoceed  his  brother  in  the  work 
of  the  miniBtry.  His  father  oonseuted,  and  he  was 
immediately  sent  to  Fonlehoty  then  under  a  fellow  of 
Ezoter  College,  Oxford  (William  Spinage).  In  April 
1649  he  set  out  for  Lincoln  College,  Oxford,  in  the  pre- 
ndency  of  Dr  Paul  Hood,  with  I^  John  Owen  as  the 
fioe-chancellor  of  the  oniycrBity.  A  Wiltshire  place  be- 
coming vacant  in  Corpus  Christi  College,  on  the  3d  Nov. 
1651  he  was  chosen  scholar  of  that  house.  Of  his  student 
life  it  was  written  oontemporaneouslj,  "He  could  toil 
tcrrtbly,"  On  6th  July  1653  he  took  the  degne  of  ED., 
and  thereupon  became  a  tutor  of  his  college.  He  became 
also  chaplain  of  Corpus  Christi,  preferring  this  to  a  f ellow- 
sliip.  Id  1654  he  had  offers  of  high  preferment  in  the 
state,  which  ho  declined.  The  succeeding  year  (1655) 
brought  him  another  offer,  which  he  did  not  dedinei 
George  Newton,  of  the  great  church  of  8t  Kary  liagdalene, 
Taunton,  sought  him  for  assistant ;  and  putting  from  him 
all  other  things,  even  forsaking  further  ai^demical  honours 
within  his  immediate  grasp,  he  accepted  the  invitation  by 
proceeding  at  once  t6  Taunton,  undergoing  the  accustomed 
probation,  and  at  last  being  ordained  as  the  associate 
of  one  of  the  most  venerable  of  the  later  Puritan  fathers. 
The  ministiy  that  resulted  stands  out  lustrous  and  noble 
in  the  history  of  historical  Taunton,  and  in  the  Life  of  the 
junior  pastor,  as  told  by  Baxter  and  Stanford.  Almost 
coincident  with  ordination  came  the  marriage  of  the 
associate  -  pastor  with  Theodosia  Alleine,  daughter  of 
Bichard  Alleine.  Friendshipe  among  "gentle  and  simple'' 
—of  the  former,  with  Lady  Farewell,  grand-daughter  of  Pro- 
tector Somerset — bear  witness  to  the  attraction  of  Alleine's 
private  life.  His  public  life — ^in  preaching  after  the  in- 
tense, awakening,  wistful  type;  in  catechising  with  all 
diligence  and  fidelity ;  in  visitation  among  the  poor  and 
moan  and  sad;  in  letter-writing,  tender  and  sympa- 
thetic; in  devotional  intercoijion  through  long  conjocrated 
hours  of  day  and  night — was  a  model  of  pastoral  devo- 
tion. This  is  all  the  moro  remarkable  as  the  pastor 
continued  the  student-toil  of  Corpns  Chi-isti,  one  monu- 
ment of  which  was  his  Theologia  Fhilotophiea,  a  lost 
MS.,  establishins;  the  harmony  between  revelation  and 
nature,  and  whose  learning — dasuical,  patristic,  and 
recondite — diow  forth  the  wonder  of  Baxter.  Alleine 
was  no  mere  scholar  or  divine,  but  a  man  who  asso- 
cintod  on  equal  terms  with  the  patriarchs  of  the  Royal 
Society,  then  laying  those  broad  and  deep  foundations  on 
which  rests  England's  present  scientific  renown.  These 
scientific  studied  and  experiments,  nevertheless,  were  ever 
kept  in  subordination  to  hjs  proper  work.  The  extent  of  his 
influence  was,  in  so  young  a  man,  unique,  resting  fundament- 
ally on  the  earnestness  of  his  nature  and  the  manifest  power 
of  his  ministry.  The  year  1662  found  senior  and  junior 
pastors  like-minded,  and  both  were  of  the  Two  Thousand. 
Alleine,  when  the  ijoction  blow  fell,  with  Johp  Wesley 
(grandfather  of  the  celebrated  John  Wesley)  for  fellow- 
labourer,  alfo  ejected,  carried  on  a  kind  of  itineiacy  where- 
over  opportunity  was  found  for  preaching  the  gospoL  For 
this  he  was  cast  into  prison,  indicted  at  sessions,  and 
suffered  as  hundreds  of  England's  noblest  men  have  suf- 
fered HiB  Letter*  from  Prison  itere  an  earlier  Cardi- 
phonta.  He  was  released  on  26th  May  1664 ;  and  spite 
of  the  Conventicle  Act  (Five  Mile  Act),  he  returned  to 
1ms  beloved  work  as  a  preacher  of  the  gospel.  He  found 
himself  again  in  prison,  and  again  and  again  a  sufferer. 
Tempestuous  and  troubled  were  his  remaining  years.  Now 
in  hiding,  now  in  great  bodily  weakness,  now  coming  to 
the  front  m  some  act  of  charity  or  natriotism,  now  at  the 
waters  of  Bath,  slowly  but  serenely  wearing  out  He 
died  November  17,  1668;  and  the  moumers,  remember- 


ing their  beloved  ministei^B  words  while  yet  with  titsB, 
'*  &  I  should  die  fifty  miles  away,  let  me  be  boxied  ct 
Taunton,"  found  a  grave  for  him  in  St  Mary's  ehsaod 
Pilgrima  from  over  the  sea  read  with  dim  eyes  the  brief 
lAtin  inscription  on  his  stone.  No  Pnritan-Nonoonf oniuA 
name  is  so  affectionately  cheriahed  as  ia  that  of  Jtmj/k 
Alleine.-  "  Being  dead  he  yet  spcaketh  "  through  his  iia- 
perishable  practiottl  books.  {Life,  edited  by  Baxter;  Joefpk 
AUeine:  hit  Cotnpanion$  emd  Timet,  by  Charles  Btaafoid. 
1861;  Wood's  Athenct;  Pahnex's  Ifonc  Jfbn.,  csi;  Ear- 
leian  MSa,  and  Williams  MSa)  (a.  &  o.) 

ALLED^  BzoRABD,  M.  A.,  author  of  VinHidet  Fietatu, 
was  educated  at  St  Albans  Hall,  Oxford,  where  Aathonj 
k  Wood  states  he  was  entered  eommoner  in  1627,  s§ed 
sixteen ;  and  where,  having  taken  the  degree  of  B.  A,  be 
transferred  himself  to  New  Inn,  and  eontinued  there  until 
he  proceeded  M.A.  He  and  the  like-minded  Willism 
Alleine  were  sons  of  Richard  Alleine,  rector  for  upwards 
of  fifty  years  of  Dichet,  Somerset.  The  younger  llichard 
being  ordained,  became  assistant  to  his  venerable  father, 
and  immediately  stirred  the  entire  county  by  his  bumisg 
eloqueacei  In  March  1641  he  succeedeid  to  many-sided 
Richard  Bernard  as  rector  of  Batcomb  (Somers6t)i  He 
declared  himself  on  the  side  of  the  Puritans  by  subseribiiig 
"  The  testimony  of  the  ministers  in  Somersetshire  to  the 
truth  of  Jesus  Christ'  and  ''The  Solenm  League  and 
Covenant."  He  continued  for  twenty  years  rector  of 
Batcomb.  On  the  Act  of  Uniformity  being  passed,  he  cast 
in  his  lot  with  the  Two  Thousand  of  the  ejected.  Upon 
the  Five-Mile  Act  he  removed  to  Frome  Selwood,  and 
preached  there  and  around  until  his  death  on  December 
22,  1681.  His  works  are  all  of  the  richest  spiritual  dia- 
racter,  with  a  wistf ulness  of  appeal  that  goes  right  to  the 
heart  His  Yindicia  JHeUUit  (which  appeared  succes- 
sively in  1660,  1663,  and  1665)  was  refused  licence  hj 
Sheldon,  and  was  published,  in  common  with  other  Non- 
conformist books,  without  it  It  was  rapidly  bought  uj), 
and  "  did  much  to  mend  this  bad  world."  Roger  Norton, 
the  king's  printer,  caused  a  large  part  of  the  first  impres- 
sion to  be  seized,  on  the  ground  of  not  being  licensed,  and 
to  be  sent  to  the  royal  kitchen.  Glancing  over  its  pages, 
he  was  struck  with  what  he  read,  and  on  second  thoughts 
it  seemed  to  him  a  sin  that  a  book  so  holy — and  so  cde- 
able — should  be  dertroyed.  He  thercfoie  bought  bock  the 
sheets,  says  Calamy,  for  an  old  song,  bound  them,  and 
sold  them  in  his  own  shop.  This  in  turn  was  complained 
of  against  him,  and  the  shrewd  publisher  had  to  beg  pardoo 
on  his  knees  before  the  oouncil-table ;  and  the  remaining 
copies  were  sentenced  to  be  "  bisk'd,"  or  rubbed  over  with 
an  inky  brush,  and  sent  back  to  the  kitchen  for  lifting 
fires.  Such  **  bisk'd  "  copies  occasionally  occur  stilL  The 
book  was  not  killed.  It  was  reissued,  with  additions, 
and  a  contribution  by  Joseph  Alleine,  and  went  forth  on 
a  mission  which  has  endured  to  our  day.  (Calamy,  &«. ; 
Palmer's  Konxxmf.  Mem,  iii  pp.  167-6;  a  Stanford's 
Joseph  Affeine;  Heteirchet  cUlkUromh  and  Frome  Seiwood; 
Woo-l's  Aikenee,  t.v.)  (▲.  B.  a) 

ALLEN,  Boo  or,  the  name  given  to  a  congeries  of 
morasses  in  Eildare  and  Eing^s  County,  Ireland  Clane 
Bog,  the  eastern  extremity,  irwithin  17  milea  of  Dublin, 
and  the  morasses  extend  westward  almost  to  the  Shannon. 
Their  total  area  is  about  238,600  acres.  They  do  not 
form  one  continuous  bog,  the  tract  of  the  coontiy  to 
which  the  name  is  given  being  intersected  by  strips  of  drj 
cultivated  land.  The  rivers  Broana,  Barrow,  and  Buyno 
take  their  rise  in  these  morasses ;  and  the  Grand  Ouud 
crcMes  theuL  The  Bog  of  Allen  haa  a  general  elevatioa 
of  /ISO  feet  above  the  level  of  the  sea,  and  the  svsrsge 
thickna«  of  the  peat  of  which  it  oonsiati  is  31^  fbet  It 
rests  on  a  subaoil  of  day  and  mari 
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ALLEN,  John  (1770-1843},  wu  born  ooar  Edisbnigh, 
And  educated  at  the  nniTeraity  of  thai  city,  where  he  took 
the  degree  of  M.D.  in  1791.  With  yonthfol  enthnnaam, 
Allen  joined  the  Soottiah  movement  of  that  period  for 
parliamentary  reform.  He  iraa  an  aonte  metaphjncian, 
and  the  prelections  on  physiology  which  he  dcSiyeied  in 
Edinbnrj^  are  distingmshed  by  deameai  and  precise 
pbSloBophical  yn»in.  Leaving  Edinborgh,  he  took  np  his 
abode  at  Holland  House  as  £e  friend  and  priyate  secre- 
tary of  the  late  Lord  Holland.  In  1811  he  was  elected 
warden  of  Dnlwich  College;  and  in  1820  obtained  the 
comfortable  sbecnre  of  master  of  that  institation,  where 
he  died  in  1843.  Allen's  detached  pablications,  though 
weQ  written,  are  not  yery  important^  if  we  ezotpt  his 
yalnable  Injmty  into  ths  Growth  of  the  Royal  FrerogaHve 
(1830),  "  a  learned  and  luminous  work ; "  but  he  was  an 
able  contributor  to  the  Edinburgh  Lepigw,  to  which  he  is 
said  to  haye  furnished  no  less  than  forty  articles,  chiefly 
on  physiological,  metaphysical,  and  political  subjects;  and 
some  of  his  contributions  on  French  and  Spanish  history 
are  very  interesting.  For-  this  last  department  he  was 
peouliarly  fitted  by  his  residenoe  with  Lord  Holland  in 
France  and  Spain;  he  had  even  collected  materials  for  a 
history  of  Spain,  but  was  hindered  from  fulfilling  his  pur* 
pose  by  his  deep  interest  in  politics.  The  latter  portion 
of  his  life  was  divided  between  politics  and  the  study  of 
the  history  of  the  British  constitution.  Brougham,  in  hii 
Ooge  of  Allen  {Works,  vol  iy.,  1873),  has  highly  commended 
him  for  extensiye  learning  and  philosophiod  talent. 
.  ALLEN,  or  Allkyk,  Thouas  (1642-1632]),  a  famous 
English  mathematician,  was  bom  at  Uttozeter  u  Stafford- 
shire, 21st  December  1542.  He  was  admitted  schdsr 
of  Trinity  College,  Oxford,  in  1561 ;  and  in  1667  took 
his  degree  of  master  of  arts.  In  1680  he  quitted  his 
college  and  fellowship,  and  retired  to  Qloucester  Hall, 
where  he  studied  yery  closely,  and  became  famous  for  his 
knowledge  of  antiquity,  pliilosophy,  and  mathematica 
Haying  receiyed  an  inyitation  from  Henry,  Earl  of  Nor- 
ihuaberland,  a  great  friend  and  patron  of  men  of  science, 
he  spent  some  time  at  the  earl's  house,  where  he  became 
acquainted  with  Thomas  Harriot,  John  Dee,  and  other 
famous  mathematidana  He  was  also  intimate  with 
Cotton,  Camden,  and  their  antiquarian  associates.  Robert^ 
Earl  of  Leicester,  had  a  particular  esteem  for  Allen,  and 
would  haye  conferred  a  biahot)rio  upon  him,  but  his  loye 
of  solitude  made  him  decline  tiie  offer.  His  great  skill  in 
maiihematics  earned  him,  as  was  usual  in  those  times,  the 
credit  of  being  a  magician ;  and  the  author  of  Zeieeater's 
Commontpealth  accuses  him  of  employing  the  art  of 
^figuring"  to  further  the  Earl  of  Leicester's  unlawful 
designs,  and  of  endeayouring  by  the  black  art  to  bring 
about  a  match  between  his  patron  and  Queen  Elisabeth. 
Allen  was  indefatigable  in  collecting  scattered  manuscripts 
relating  to  history,  antiquity,  astronomy,  philosophy,  and 
mathematics.  A  considerable  part  of  his  collection  was 
presented  to  the  Bodleian  library  by  Sir  Kenelm  Digby. 
He  published  in  Latui  the  second  and  third  books  of 
Claudius  Ptdemy  of  Fduaifim,  Conoeming  the  JudgmeiU 
of  the  Stare,  or,  as  it  is  commonly  eaUed,  of  the  Quadri' 
partite  Conetruetion,  with  an  exposition.  He  wrote  also 
notes  on  some  of  Lilly's  bookF,  and  on  Bale's  De  Scrip- 
toribus  M,  Sritannice, 

ALLENTOWN,  formerly  called  Nobteamftov,  a  thriy- 
ing  town  of  the  United  Sta'3s,  capital  of  Lehigh  county. 
Pennsylyania,  is  pleasantly  situated  on  a  height  on  the 
western  bank  of  ih'^  Lehigh  Riyer,  86  miles  E.N.E.  of 
Harrisburg.  It  is  a  well-built  place,  and  contains  a  good 
court-house,  a  military  institute^  an  academy,  and  a  tiieo- 
log^cal  seminary.  Most  of  the  Inhabitants  are  of  German 
descent ;  the  Gferman  language  is  commonly  spoken,  and 


is  used  along  with  English  both  in  ibe  n«wspapen  uid  in 
the  courts  of  law.  The  yalley  of  the  Lehigh  is  yery  ri<^ 
in  iron  ore  and  anthracite,  imd  in  the  town  and  neigh* 
bonrhood  extensiye  iron-works  and  anthracite  furnaces  are 
in  operation.  This  trade  ii  being  rapidly  deyeloped,  and 
is  fkyoured  by  good  railway  communication.  New  Tork 
and  Philadelphia  being  both  within  100  miles  of  AUentown 
by  rail.  A  tenth  of  the  whole  iron  manufactured  in  the 
United  States  is  said  to  be  produced  here.  Populatioo 
(1870^  18,884. 

ALLESTBT,  or  Alustskb,  Eichasd,  D.D.,  was 
bom  at  Uppingtown  in  Shropshire  in  1619,  and  educated 
in  the  grammar  school  of  Coycntry,  and  afterwards  at 
Christ  Churdi.  Oxford.  After  .passing  as  bachelor  of 
arts  he  was  made  sucoessiyely  moderator  in  philosophy, 
canon  of  Christ  Church,  doctor  of  diyinity,  chaplain  in 
ordinary  to  the  king,  and  regius  professor  of  diyinity. 
His  early  studies,  howeyer,  were  interrupted  by  the  hos- 
tilities of  the  times.  In  the  year  1641  he  and  many  other 
students  of  Oxford  entered  the  royal  senrice^  and  gaye 
signal  proo&  of  their  courage  and  loyalty.  A  i&ort 
interyal  of  hostilities  permitted  Allestry  to, return  to  his 
Hteraxy  pursuits ;  but  soon  after,  he  again  took  up  arms, 
and  was  present  at  the  battle  of  Ktiintonfield  On  his 
way  to  Oxford  to  prepare  for  the  reception  of  the  king  he 
was  taken  prisoner,  but  was  released  by  the  king's  f  orcesi 
A  yiolent  disease  which  then  preyeiled  in  the  garrison  of 
Oxford  brought  Allestry  to  the  brink  of  the  graye  *,  but 
recoyering^  he  again  joined  a  regiment  of  yolunteers, 
chiefly  consirting  of  Oxford  students.  Here  he  senred  as 
a  commoa  soldier,  and  was  often  seen  with  the  musket  in 
one  hand  and  a  book  in  the  other.  At  the  dose  of  the 
reyolutionaiy  struggle  he  returned  to  lus  fayourite  studies, 
but  still  continued  true  to  his  party.  This  occasioned  his 
expulsion  from  the  college ;  but  he  was  provided  with  a 
comfortable  retreat  in  &e  families  of  the  Hcncurable 
Francis  Newport  and  Sir  Anthony  Ccpe.  SiLch  was  ths 
confidence  reposed  in  him  that  when  the  friends  of  Charles 
n.  were  secret]^  preparing  the  way  for  his  restoration, 
they  entrusted  him  with  personal  messages  to  the  king. 
In  returning  from  one  of  tiiese  interviews  he  was  seized  at 
Doyer,  and  upon  examination  committed  a  prisoner  to 
Lambeth  House.  The  Earl  of  Shaftesbury  obtained  hia 
release  in  a  few  weeks.  His  yaluable  library  was  be- 
queaUied  to  the  university.  He  died  in  January  1681. 
He  erected  at  his  own  private  expense  the  west  side  of 'the 
outward  court  of  Eton  CollegOi  and  the  grammar  school 
in  Christ  Church  College ;  besides  settling  several  liberal 
pensions  upon  individual  persons  and  fazmlies.  His  only 
extant  work  is  a  yolume  of  bermons,  printed  at  Oxford 
in  1684. 

ALLEYN,  Edwabd,  eminent  as  a  stage-player  in  the 
nagDB  of  Elizabeth  and  James  L,  but  better  remembered 
in  after-times  as  the  founder  of  Dulwich  college,  was  bom 
in  London,  in  th«»  parish  of  St  Botolph,  Bishopsgate,  on 
the  Ist  of  September  1666.  When  he  was  only  four  jrears 
old,  his  father,  an  iimkeeper,  died,  and  his  mother  soon 
afterwards  married  an  actor  named  Browne.  This  change 
in  his  domestic  surroundings  brought  ycung  AUeyn  into 
early  and  dose  association  with  the  stege,  for  which  ha 
possessed  great  natural  aptitude.  Thus  it  chanced  that 
"he  was  bred  a  stage-player,"  as  stated  by  Fuller  ( Worthies). 
A  tenadous  memory,  a  polished  elocution,  a  statelineas  of 
figure  and  oountenaDce,  and  a  genial  temperament^  were 
among  the  natural  and  acquired  accomplishments  that  he 
brought  to  bear  on  his  chosen  pursuit  He  gained  distino 
tion  in  his  callxnjic  while  yet  quite  a  young  man,  and  by 
common  con<«ent  was  eventually  rated  as  the  foremost 
actor  of  his  time*  Several  prominent  dramatiBts  and  other 
writers  of  the  period  have  left  forcible  testimony  to  his 
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rare  CKoeOenoo  in  tiie  Ustrionie  art  Ben  Jonioii,  s  eritio 
nowiM  prone  to  exah  the  merits  of  men  of  mark  among 
hie  oontempomries,  bat  addicted  rather  to  disparagement, 
and  eren,  aa  I>nimmond  of  Hawthomden  tells,  to  bittarest 
detraction,  bestowed,  nerertheleee,  unstinted  praise  on 
Alleyn's  acting  (see  Jonson's  JBpiffranu,  Na  89).  Kaah, 
in  Fitrei  Pennpiea,  kU  Supplieation  to  ih$  DevU,  expresses 
in  prose  the  same  eulogy  that  Jonson  renders  in  veise.  Hey- 
iFood  calls  AUejm  '*  inimitable,"  "the  best  of  actors,*  and 
**  Proteas  for  shapM  and  Bosotm  for  e  tongne.  * 

— (Prologofl  to  lUiiowe*!  J^w  ^McUa.) 

Peele's  letter  to  Marlowe,  quoted  by  seyeral  of  Alleyn's 
biographers,  telling  of  a  meny  meeting  at  which  Bhake- 
apeare^  Ben  Jonson,  and  AUeyn  figure  in  the  front  rank  of 
a  group  of  choice  spirits,  has  long  been  numbered  among 
literary  forgeries;  (See  the  life  prefixed  to  Dyce's  Pmi^9 
Workt,  1829.) 

But  ample  and  clear  eyidence  remains  to  show  bis  great 
celebrity  as  an  actor.  His  professional  eaminfrs  as  a  player 
formed,  however,  one  only,  and  not  the  chief,  omonff  seTcral 
sources  from  which  he  drew  the  wealth  that  afterwards 
sustained  his  great  foundation ;  and  his  fame  as  an  actor 
must  long  since  have  faded  into  a  dim  tradition,  of  little  or 
no  concern  to  present  times,  but  for  the  association  of  his 
name  with  an  institution  around  which  cluster  interesting 
historic  reminiscences,  and  whose  future  is  fraught  with 
high  promise.  He  inherited  house  property  in  Bishopa- 
gate  from  his  father.  His  marriage,  in  1592,  with  Joan 
Woodward,  stepdaughter  to  Henslowe,  a  successful  specu- 
lator in  theatrical  and  kindred  enterprises,  brought  him 
erentually  much  wealth  He  became  suocessirely  part 
owner  in  Henslowe's  Tentures,  and  in  the  end  sole  pro- 
prietor of  sundry  play-houses  and  other  resorts  for  the 
diTersion  of  pleamre-eoekers.  Among  these  were  the  Bose 
Theatre  at  Bsnkside^  in  close  contiguity  to  Shakespeare's 
Qlobe  Theatre;  the  Paris  Garden,  in  the  same  Tidnage, 
where  were  enacted  such  pastimes  as  bear-baiting,  bull- 
baiting,  and  other  sports  of  the  period ;  and  the  Fortune 
Theatre  in  St  Luke'a  He  filled,  too,  in  conjunction  with 
Uensl  jwo,  the  poet  of  ^marter  of  the  kin^s  games  of  bears, 
buUs,  and  dogs.*  He  continued  to  discharge  the  duties  of 
this  office  long  after  he  had  reUnq^ushod  his  other  profes- 
sional work. 

Alleyn's  ownership  in  X>  ilwioh  lands  befi;an  in  1606,  and 
f  irther  acquisitions,  made  in  the  counie  of  the  next  five 
years,  during  which  he  wsa  gradually  breaking  away  from 
the  actual  practice  of  the  histrionic  art,  though  not  from 
Ui(*^trical  speculations  or  kindred  enteipriseb,  increased 
his  holding  *o  more  than  1300  acres.  His  residential  con- 
nection with  Dulwich  be^'an  in  1607.  He  occupied  the 
manor-houao,  a  mansion  even  then  >ery  ancient,  but  which 
b  stlU  tenanted,  afior  many  additions  and  alterations. 
The  pri.rb  and  abbots  of  Bennondsey  owned  and  occupied 
it  thro*igh  th«  four  ceni'irios  preceding  their  expulsion 
in  1037,  when  Henry  YIIL  aasiflniod  thoir  house  and 
ayacent  church  lauds  to  Thomas  Calton,  grandfather  in 
the  Calt  n  who  sold  his  heritage  to  Alleyn.  Some  details 
reojcctln^  this  and  other  purchases  of  neighboming  estates 
are  set  f 01  th  in  Alleyn's  own  writing,  in  a  smidl  thick 
memorandum-book  which,  with  other  Alloyn  papers  pre- 
served at  Dulvich,  La&  been  caiefully  scrutinised  by  th^ 
writer  of  this  notice. 

Th«  landed  property  s' retches  from  the  ciest  of  that 
range  of  Surrey  hills  on  whose  jummit  rests  the  Crystal 
Palaoo^  to  the  ciost  of  the  T>«*rallcl  ridge,  three  miles  Loaror 
London,  knjwn  in  it«  sovoral  portious  aa  Hemo  Hill, 
Denmark  HUl,  and  Champion  HjIL  Alleyn  acquirud  this 
largo  subarlnm  piujerty  for  littl*  n.ure  than  £10,000, 
wldch  ma}  b*  estimated  a^  equivalent  to  XOO.OOO  in  the 
fresent  day.     But  the  piesent  value  of  the  lands  mhich  ho 


bought  for  ancli  a  price  is  haidly  under  a  mflUoa  tad 
a-hiUf  sterlings  so  enonnooa  has  been  the  rise  in  the 
value  of  land  in  and  near  London.  Alleyn  had  hardy  got 
full  posaeaaion  of  this  pttiperty  before  tilie  questaon  hov 
to  dispose  of  it  bsgaa  to  press  upon  him.  He  was  sUD 
ohildless,  after  twenty  yeara  of  wedded  life.  Then  it  vts 
that  the  prosperous  player — ^the  man  ''so  acting  to  thv 
life  that  he  made  any  part  to  become  him"  (FaQo; 
FFofi^Mi)— began  "playing  the  last  act  of  his  life  so  well' 
(Bacon's  Letter  to  the  Marquis  of  Buckingham,  dated  18th 
August  1618),  as  to  gain  the  general  applause  of  hk  own 
age,  and  a  large  measure  of  admiration  in  after  timea.  He 
built  and  endowed  in  Ids  own  lifetime  the  College  of  Ged^l 
Qift  at  Dulwich.  All  waa  completed  in  1617,  except  flin 
charter  or  deed  of  incorporation  for  aetting  his  lands  n 
mortmain.  Tedioua  delajrs  occurred  in  tha  Star  Ghamher, 
where  Lord  Chancellor  Bacon  was  scheming  to  bring  the 
pressure  of  kingly  authority  to  bear  on  Alleyn  with  the 
aim  of  securing  a  large  portion  of  the  proposed  endor- 
ment  for  the  maintenance  of  lectureships  at  Oxford  and 
Cambridge.  Alleyn  filially  carried  his  point,  and  the 
College  of  God's  Gift  at  Dulwich  was  founded,  and 
endowed  under  letters  patent  of  James  L  dated  Slst  d 
June  1619.  The  college,  aa  thus  incorporated,  eonsirtcd 
of  twelve  "poor  scholars*  and  aa  many  penaionera,  the 
latter  comprising  equal  numbers  of  men  and  wome!>— 
"poor  brethren*  and  "poor  sisters,* — ^together  with  a 
teaching  and  governing  staff  of  six  higher  offiaala.  These 
latter  included  a  master  and  a  warden,  who  were  always  to 
be  of  the  founder's  surname,  and  four  fellowB,  all  "graduatoi 
and  divinea,*  among  whom  were  apportioned  the  ministeriil 
work  of  the  chapel^  the  inatmction  of  the  boys,  and  the 
supervinon  of  the  tklmspeople  or  pensioners.  The  sdiolsn 
and  pensioners  were  to  be  drawn  in  equal  numben  from 
the  four  London  parishes  out  of  which  the  founder  drew 
Ids  wealth.  A  curious  legend,  dating  from  the  time  of  the 
founder,  and  always  current  afterwarda  among  the  pen« 
sioners  on  his  bounty,  teUs  that  he  was  scared  mto  his 
generous  and  charitable  scheme  by  an  apparition  of  the 
devil,  in  propria  f*erwMi^  among  some  theatrical  demona 
in  a  drama  in  which  he  was  actinj^  In  the  fright  thoe 
occasioned  he  was  said  to  have  made  a  vow,  which  he 
redeemed  in  the  founding  of  Dulwich  CoUegei 

Alleyn  was  never  a  member  of  Ids  own  foundation,  as 
stated  by  Heywood,  and  copied  by  succeeding  writers 
The  coDege  records  clearly  set  this  point  at  rest  But  he 
continued  to  the  doeu  of  his  life  to  guide  and  control  the 
affairs  of  his  foundation,  under  powers  reserved  to  himself 
in  the  letters  patent.  Hii  diary  shows  that  he  nuxed 
much  and  intimately  in  the  daUy  Ufe  of  the  collegeu  Hsny 
of  the  jottings  in  that  curious  record  of  daily  doings  sod 
incidents  fiEivour  the  inference  that  he  waa  genial,  kind, 
amiable,  and  withal  a  religious  man.  His  fondness  for 
his  old  professional  work  is  indicated  by  the  fact  that  he 
engaged  the  boys  in  occasional  theatrical  performsDoea 
At  a  festive  gathering  on  the  6th  of  January  162S  "the 
boycs  play  d  a  playe.* 

Shakespeare's  name  is  interwoven  with  local  traditians 
bearing  on  Alleyn's  life  at  Dulwich,  and  the  hnkf  ef 
association  between  these  famous  contemporaries  sfford 
strong  antecedent  probability  thai  the  tradition  spnng 
from  something  more  solid  than  "  such  stuff  aa  dreams  sie 
made  d*  Each  began  and  doaed  his  professional  eirecr 
ao  a  stage-player  in  nearly  the  aelf-eame  period  and  la 
neighbourmg  ^eatree.  During  several  yeara  they  vera 
near  neighbours  in  their  homes  at  Banksids,  then  Aa 
Lnadquarters  of  players  and  play-housea.  Leading  aetoifl 
then,  aa  afierwaids,  came  much  in  contact  with  tiie  living 
authors  whose  creations  they  personated.  Allejn  per- 
fonned  In  "Leir/  tha  « Moore  cf  Veni%»  -Efloae^* 
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'^PericIeB^"  and  ^  Henry  Vm/  as  appean  from  his 
inventoiy  of  his  own  theatrical  wardrooe.  Among  the 
intimate  friends  ol  both  were  Ben  Jonson*  Michael  Dray- 
ton, and  other  members  of  the  goodly  company  of  poets 
and  dramatists  whose  genius  shed  a  lostre  on  th«r  day. 
Shakespeare  had  not  finally  betaken  himself  to  the  retire- 
ment of  Stratford-on-Avon  until  seven  yean  after 
Alleyn  took  up  his  abode  at  DulwicL  In  the  face  of  all 
these  facts,  it  can  hardly  be  said  the  local  tradition  Is 
gronndless,  though  no  direct  proof  has  yet  been  brought 
to  bear  on  the  point 

Alleyn's  first  wife  died  in  the  summer  of  1623.  In 
December  of  the  same  year  he  married  Constance  Donne, 
who  sumyed  him.  Tlus  lady  was  a  daughter  of  Dr 
Donne,  dean  ol  St  Paul's.  Her  maiden  name  was  mis- 
quoted by  an  early  biographer.  This  nustake  gave  rise  to 
Uie  further  error  which  attributes  to  AUeyn  a  third  wifei 
He  died  in  November  1626,  in  the  sixty-first  year  of  his 
age.  His  gravestone  at  Dulwich  fixes  the  date  of  his 
death  on  2l8t  November,  but  there  are  grounds  for  the 
belief  that  the  true  date  is  the  25th  of  the  same  month. 

Besides  dispensing  bounties  within  the  bounds  of  his 
college,  Alleyn  provided,  by  an  after-thought,  some  years 
later  than  hu  deed  of  foundation,  for  certain  extensions  of 
the  benefits  of  his  endowment.  But  successive  actions  at 
law,  carried  on  at  various  periods,  resulted  in  the  ruling 
that  it  was  not  within  the  competence  of  the  founder  to 
divert  any  portion  of  the  revenues  of  his  foundation  to 
the  use  of  others  than  the  members  thereof,  as  specified  in 
the  letters  patent  Chief  among  the  good  intents  on  the 
part  of  the  founder  that  were  thus  frustrated  was  his 
scheme  for  embracing  in  the  school  work  within  the 
eoUege  as  many  outsiders  as  would  bring  the  total  nimiber 
to  eighty  boys,  inclusive  of  the  twelve  f otmdationers.  But 
as  this  was  not  within  the  bond,  his  successors  in  the 
administration  of  the  trust,  for  more  than  two  centuries 
after  his  death,  declined  the  work.  In  the  latter  part  of 
that  period,  decay,  and  not  development^  fixed  on  the 
timfr-honoured  memorial  of  Alleyn's  bigh  but  thwarted 
purposes  the  stigma  of  a  public  scandal  Then  came,  in 
1842,  a  grudging  and  partial,  rather  than  a  full  and  loyal, 
concession  towards  the  realisation  of  the  founder's  aims. 
Finally,  however,  an  Act  of  Parliament,  in  1857,  ex- 
tinguished the  stagnant  and  unprogressive  corporation. 
Alleyn's  College  of  Qod's  Qift  at  Dulwich  entered  thence- 
iormrd  on  that  prosperous  career  which  already  links  its 
name  with  the  front  rank  of  institutions  doing  good  ser- 
vice in  the  educational  work  of  the  day.  (j.  oo.) 

ALLIANCE,  a  league  between  independent  states  for 
the  purpose  of  combined  action,  defensive  or  offensive,  or 
both — a  subject  which  falls  to  be  treated  under  the  heading 
Law  ov  Natioks.  The  alliances  of  greatest  historical 
importance  are  the  Triple  Alliance  (1688)  of  Qreat  Britain, 
Sweden,  and  the  Netherlands  against  Irance ;  the  Grand 
Alliance  (1689)  of  the  Emperor  Leopold  L  and  Holland, 
subsequently  joined  by  England,  Spain,  and  Saxony,  against 
Louis  XIV.;  the  Quadruple  Alliance  (1718)  of  Great 
Britain,  France^  Austria,  and  Holland,  against  Spain ;  the 
Holy  Alliance  (1815)  of  Russia,  Austria,  and  Prussia,  for 
the  maintenance  of  peace  and  the  establishment  of  the 
existing  dynasties;  and  the  alliance  (1854)  of  Qreat 
Britain,  Fiunce,  and  Turkey,  against  Russia. 

ALLIER,  a  department  in  the  centre  of  France,  so 
called  from  the  river  of  the  same  name ;  bounded  on  the 
N.  by  the  department  of  Cher  and  Ni&vre,  on  the  K  by 
those  of  Sa6ne-et-Loire  and  Loire,  on  the  &.  by  that  of 
Puys  de  Ddme,  and  on  the  W.  1^  those  of  Creuse  and 
Cher ;  extendixig  at  the  widest  points  82  miles  from  K  to 
W.,  and  65  from  N.  to  Si ;  and  oontaining  an  area  of 
2821  square  miles.     Its  surface  is  in  general  undulating, 


rising  to  donsideraUe  elevations  among  the  mountdna  of 
Foies  on  the  south-east^  and  among  those  of  Auvei^e 
towards  the  west  The  rirer  AUier  flows  northward 
between  these  ranges,  receiving  the  Andelot,  the  Sioule, 
&jd  the  Bioudre,  all  from  the  left ;  east  of  the  AUier  is 
the  B^bre,  which  joins  the  Loire  within  the  limits  of  the 
department ;  and  on  the  west  the  Cher,  with  its  tributary 
the  Aumance.  The  soil  is  for  the  most  part  fertile,  espe* 
dally  in  the  valleys  of  the  AUier,  the  Sioule,  and  the  B^bre, 
yielding  wheat,  oats,  barley,  rye,  fruits,  snd  potatoes,  in 
quantities  exceeding  what  is  required  for  home  cousump- 
tion,  as  well  as  some  red  and  white  wines.  Qood  timber  is 
grown,  and  cattle,  sheep,  goacs,  and  horses  are  reared  in 
large  numbers;  but  agriculture  is  on  the  whole  in  a  back- 
wsrd  condition,  owing  to  the  inhabitants'  aversion  to 
change.  The  mineral  wealth  of  the  department  is  very 
considerable,  including  iron,  coal,  antimony,  marble,  and 
manganese— the  coal  mines  of  Commentry  being  <unong  the 
most  important  The  chief  manufactures  are  of  cutlery, 
earthenware,  glass,  doth,  leather,  and  paper.  The  climate 
is  healthy,  but  is  liable  to  sudden  variations  of  tempcnv* 
ture.  Tlie  mineral  waters  at  Vichy,  N&ris,  snd  Bourbon 
TArchambault,  in  the  department,  are  in  much  repute. 
AUier  comprehends  the  greater  portion  of  the  old  province 
of  Bourbonnais,  and  is  at  present  divided  into  four  arron- 
dissements— Moulins,  Qannat,  La  PaUsse,  and  Montlupon, 
which  are  subdivided  into  28  cantons  and  317  communes. 
Moulins  is  the  capital,  and  the  seat  of  a  bishop  whose 
diocese  is  co-extensive  with  the  department  The  other 
important  towns  are  La  Palisse,  Cusset,  Vichy,  Qannat, 
Samt  Pour^ain,  Montlu9on,  and  Commentry.  Population 
in  1871,  390,812;  of  whom  196,831  were  males,  and 
193,981  femaleflL  Of  the  total  population,  223,374  could 
ndther  read  nor  write,  and  36,786  could  read'  but  could 
not  write. 

AT.T.rKR,  the  ancient  Elaver,  a  river  of  France,  which 
rises  in  the  department  of  Loz^re,  among  the  Maigeride 
mountains,  a  few  nules  east  of  the  town  of  Mende,  and, 
after  traversing  Haute  Loire,  Puys  de  Ddme,  and  Allier, 
forms  the  boundary  between  Cher  and  Ni^vre,  until  it 
falls  into  the  Loire  four  nules  west  of  Nevera^  Its  length  is 
200  miles,  for  a  considerable  portion  of  which  it  is  navi- 
gable, and  its  chief  tributaries  are  the  Dore  and  the  Sioule. 

ALLIGATOR,  (probably  derived  from  the  Spanish  ^ 
lagarto,  the  lissrd),  an  animal  so  dosely  allied  to  the 
croeodile  that  some  naturalists  have  classed  them  together 
as  forming  one  genus.  It  differs  from  the  true  crocodile 
prindpaUy  in  having  the  head  broader  and  shorter,  and 
the  snout  more  obtuse ;  in  having  a  large  canine  tooth  of 
the  under  jaw  recdved,  not  into  an  external  furrow,  but 
into  a  pit  formed  for  it  within  the  upper  one ;  in  wanting 
a  jagged  fringe  which  appears  on  the  hind  1^  and  feet  (S 
the  crocodile;  and  in  having  the  toes  of  the  hind  feet 
webbed  not  more  than  half-way  to  the  tips.  The  prindpal 
spedee,  aU  found  in  America  only,  are  the  common  alligator 
^AUij^ator  MiaiMppietuU  or  Orocodilua  Lucius),  occurring 
m  the  southern  United  States ;  the  caiman  or  cayman 
{A»  pcUpebrotut),  in  Surinam  and  Guiana ;  and  the  speo- 
taded  aUigator  or  jacar^  (A»  ieUropt),  prindpaUy  in 
BrasiL  The  names  aUiffotor  and  eroeodiU  are  often  eon- 
founded  in  popular  speech;  and  the  structure  and  habits 
of  the  two  animals  are  so  similar  that  both  may  be  oon- 
veniently  considered  under  the  heading  CnoconzLi. 

ALLITERATION.  As  Milton  defined  rhyme  to  be 
"the  jingling  sound  of  like  endings,"  so  alliteration  is  the 
jingle  of  like  beginnings.  AU  language  has  a  tendency  to 
jingle  in  both  ways,  even  in  prosei  Thus  in  prose  we 
speo^  of  *<near  and  dear,"  "h^^h  and  dry,"  "health  and 
wealth."  But  the  initial  form  of  jingle  is  much  more 
common— "safe  and  sound,"  "thick  and  thin,"  "weal  oi 

I  —  7A 


586 


ALL -A  L  L 


woe,*  *faa  or  foul,*  'ipiok  and  ipaiiy*  "fiah,  fleali,  or 
fowl,"  <'kith  and  kin.*  Tlia  poets  of  nearly  all  timel  and 
tongues  have  not  been  slow  to  seixe  npon  the  emphasis 
which  conld  thus  bo  produced.  Accordingly  we  read  in 
Shakespeare : — 


<«Fan  fathom  fl?e  thj  fkther  Hesi . 
Of  Ua  boBca  an  eonla  x&sdeb** 


la  Pope  9 


"  Hera  flies  of  plus  extend  their  shining  rows 
PafiBi  povden^  pstehee,  Uhle%  hQlet-douz 

In  Gray  :— 

"  WesTB  the  irarp  end  wesTe  the  wool 
The  windiag-aheet  of  Edward's  rsoe.^ 

In  Coleridge  :— 

"The  ikir>eece  blew,  the  whits  fbtta  flew. 
The  ftiRow  followed  free ; 
We  were  the  first  that  erer  boiit 
Into  that  sQent  aea." 

Churchill  describes  himself  as  one 

"  Who  often,  bat  without  raooeait  had  prayed 
For  apt  alliteration's  artftil  aid,—** 

an  example  which  is  itself  a  proof  of  his  failnre;  for  allitera- 
tion is  neyer  effectiTe  unless  it  runs  upon  consonanta 

As  thus  far  considered,  alliteration  is  a  deTice  wholly 
dependent  on  the  poet's  fancy.  He  may  use  it  or  noty 
or  use  it  much  or  little,  at  his  pleasure  But  there  is 
an. extensive  range  of  pbetiy  whose  metrical  laws  are 
entirely  based  on  alliteration.  This,  for  example,  is  the 
principle  on  which  Icelandio  rerse  is  founded;  and  we 
have  a  yet  nearer  interest  in  it,  because  it  furnishes  the 
key  to  Anglo-Saxon  and  a  large  portion  of  early  English 
verse.  For  a  specimen  take  the  following  lines,  the  spelling 
modernised,  from  the  beginning  of  Fieri  tha  Ploughman :>^^ 

**  But  in  a  Maj  morning  |  oh  ifalTem  hflls^ 
He  b^el  a/erly  |  oSJutj  methonght ; 
'I  was  wetrj  of  •mndering  I  and  toent  me  to  rest 
Under  a  hntA  ftank  |  bj  a  enni'fide ; 
And  as  1 2aT  and  /eaned  |  and  looked  on  the  wat^r^ 
I  flombered  In  a  iLeeping  |  it  sonnded  so  merry." 

The  rule  of  this  verse  is  indifferent  as  to  the  number  of 
syllables  it  may  contain,  but  imperative  as  to  the  number 
fi  accented  ones.  The  line  is  divided  in  the  middle  by  a 
pause,  and  each  half  ought  to  contain  two  scoented  syllables. 
Of  the  four  accented  syllables,  the  first  three  should  begin 
with  the  same  letter ;  the  fourth  is  Iree^  and  may  start 
with  any  letter.  Those  who  wish  for  a  more  minute 
analysis  of  the  laws  of  alliterative  verse,  as  practised  by 
the  Anglo-Saxon  and  early  English  poets,  may  consult 
an  exha'istive  essay  on  the  subject  by  the  Bev.  W.  W. 
Skeat,  prefixed  to  vol.  iii  of  Bithop  Fercjfi  Folio  Manu- 
script; only  the  reader  must  be  on  his  guard  against  an 
error  which  pervades  it,  and  which  this  able  writer  seems 
to  have  derived  from  Bask.  The  question  arises — What 
is  the  nature  of  the  cadence  in  alliterative  verse  t  Kow 
all  metrical  movement  is  of  two  kinds^  according  as  the 
beat  or  emphasis  begins  the  movement  or  ends  it  If  the 
beat  is  initial,  we  say  in  classical  language  that  the  move- 
ment is  trochaic  or  dactylic,  according  to  the  number  of  its 
syllables ;  and  if  the  beat  is  final,  we  in  like  manner  say 
that  the  movement  is  iambio  or  anaptsstic  Hr  Skeat  and 
many  others  object  with  some  reason  to  use  the  classical 
terms,  and  therefore  brushing  them  aside,  let  us  put  the 
queetion  in  the  simplest  form — Hss  the  movement  of 
dliterative  verse  got  the  initial  or  the  final  beat  t  In  the 
middle  of  last  century  Bishop  Percy  decided  this  question 
with  sufficient  accuracy,  though  he  mixed  up  his  statement 
with  a  blunder  which  it  is  not  easy  to  account  for.  He 
points  out  how  the  poets  began  to  introduce  rhyme  Into 
alliterative  verse,  until  at  length  rhyme  came  to  pre- 
dominate over  alUterationj  and  "thus  WA  this  kind  ol 


metre  at  length  swallowod  up  and  lost  in  oar 
burlesqne  Alexandrine  or  anipssstio  verse,  as 

A  cobbler  there  hm,  ax.4  he  lived  in  a  stalL* 

Percy  made  a  serious  mistake  iihen  he  gave  the  name  ol 
Alexandrine  to  anapaestic  verse  ;  but  he  is  quite  right  la 
his  general  statement  that  alliterative  verse  became  kat  is 
a  measure^  the  movement  ol  which .  had  the  finsl  beat 
Conybeare  has  stated  the  fact  still  more  accurately.  "la 
the  Saxon  poetiy  a  trochaic  character  is  prodominani  In 
Pi9r9  Plowman  there  is  a  prevailing  tendency  to  aa 
anapaestio  cadence.*  It  is  the  result  of  a  change  in  tka 
language — ^the  loss  of  inflection.  Take  the  word  sim 
The  genitive  in  Saxon  would  be  manna^  a  trochee;  la 
^glish,  ofwum^  an  iambusL  The  tenden<7  ol  the  kngaaga 
was  thus  to  pass  from  a  metrical  movement,  in  which  the 
beat  was  initisl,  to  one  in  which  it  was  final  It  may 
therefore  be  quite  right  to  speak  of  Anglo-Saxon  aDitentiva 
poetry  as  trodiaio  or  dactylic^  and  quite  wrong  to  apply  the 
same  terms  to  the  cadence  of  onr  later  alliterative  versoi 
And  this  is  precisely  the  error  into  which  Mr  Skeat  his 
fallen.  He  says — ''Lines  do  not  alwaiyi  begin  with  a  load 
syllable,  but  often  one  or  two  and  sometimes  (in  earij 
English  especially)  even  three  soft  syOaHles  precede  it 
These  syllables  are  necessaiy  to  the  sense,  bui  not  to  tka 
teamion  of  ih$  line,"  That  is  just  the  point  at  Sasna 
By  leaving  out  of  account  the  light  syllable  or  ayllaUes  st 
the  beginning  of  a  line,  and  taking  his  start  from  the  fiiat 
syllable  that  has  the  alliterative  beat,  Hr  Skeat  may  certainly 
prove  that  all  the  later  alliterative  poetry  has  a  movemeot 
of  initial  beat  But  English  ears  will  not  submit  to  thia 
rule.  It  is  those  light  syllables  of  no  account  which  have 
altered  the  rhythm  of  ElngUsh  descant  from  one  of  initial 
to  one  of  final  beat     -  (k.  a.  n.) 

ALLIX,  PiSKRE,  a  distinguished  divine  of  tiie  French 
Beformed  Church,  was  bom  at  Alen^n  in  1641.  He  was 
pastor  first  at  St  Agobile  in  Champagne,  and  then  at 
Charenton,  near  Paris.  The  revocation  of  the  Edict  d 
Nantes  in  1685  compeUtd  him  to  take  refuge  in  London, 
where,  under  the  sanction  of  James  IL,  he  opened  a  church 
for  the  French  exiles.  His  reputation  for  learning  wss 
such  as  to  obtain  for  him,  soon  after  his  arrival,  the  degree 
of  doctor  of  divinity  from  both  universities,  and  in  1690  he 
received  from  Bishop  Burnet  the  more  substantisl  honour 
of  the  treasurership  and  a  canonry  in  Salisbury  cathedral 
He  died  at  London  in  hiarch  1717. 

The  works  of  Allix,  which  are  very  numerous  srs 
chiefly  of  a  controversial  and  apologetic  character,  and,  like 
most  works  of  that  class,  are  not  thoroughly  trustworthy. 
At  the  invitation  of  a  number  of  EngUsh  ministers,  he  is 
said  to  have  written  a  history  of  the  councils  of  the  church, 
which,  however,  owing  to  want  of  support^  nev«  was 
publidied.  In  opposition  to  Boesuet  he  issued  Some 
Remarie  upon  (he  Bodetiatiioal  Hidorf  i/  the  Aneiad 
Churehet  of  Piedmont  (1690),  and  Remarhe  nj^on  the  Icde- 
eiasticcU  Hietory  of  the  Ancient  Churehee  </  the  Albigtua 
(1692),  with  the  view  of  ahowing  that  the  Albigenses  were 
not  Ifanichasans,  but  histotically  identical  wi£h  the  Wal- 
denseai  His  JHeeertaUon  on  the  Firet  Hiee  of  the  TrieoffivM 
or  Doxdogy  (1674),  and  Jieflediotu  upon  the  BoJbt  ^ Rdy 
Scripture  (1688),  are  of  littie  present  valuck 

ALLOA,  a  seaport  town  of  Scotland,  in  the  countf  of 
Clackmannan,  situated  on  the  north  aide  of  the  Fiith  d 
Forth,  25  milea  from  Edinburgh,  and  6  below  Stirling;  wiUi 
which  it  is  connected  by  railway.  The  town  as  a  whob  is 
irregularly  built,  although  in  the  modem  portions  than 
are  several  spacious  streets,  with  good  shops  and  hoossa 
The  parish  church,  opened  in  1819,  is  a  fine  Gothic 
edifice,  with  a  handsome  spire  200  feet  high;  there  are 
also  places  ol  worship  belonging  to  the  other  denomioi' 
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tIon«,  as  won  as  tlie  county  coort-honsQ..  a  com  exchange, 
and  schools  of  various  grades.  In  the  immediate  yiciuity 
of  the  town  is  an  ancient  tower.  89  feet  high,  with  walls  1 1 
foet  in  thickners.  said  to  have  been  built  about  the  year 
1315,  formerly  the  residence  of  the  powerful  family  of 
Erskine,  de<icendants  of  the  EarU  of  Har.  Here  many  of 
the  Scottish  princes  received  their  education  as  wards  of 
the  Lords  Ei-skine  and  the  Earls  of  Har,  the  last  of  these 
educated  here  being  Henry,  the  eldest  son  of  James  VL 
Among  the  manufactures  of  Alloa  are  ale,  whisky,  iron 
goods,  glass  (especially  bottles),  bricks,  yams,  shawls,  and 
blankets.  Shipbuilding  is  also  carried  on  to  some  extent, 
and  in  the  neighbourhood  there  are  several  collieries.  The 
harbour  is  safe  and  commodious,  having  %  depth  of  16 
feet  at  neap,  and  22  at  spring  tides;  adjoining  it  is  an 
excellent  dry  dock,  and  a  capacious  wet  dock  Was  con- 
Btmcted  in  18C3.  In  1872,  446  vessels  of  49,941  tons 
entered,  and  533  of  70,499  cleared  the  port  of  Alloa,  in 
addition  to  coasting  vosmIs  in  ballast;  and  in  the  same 
year  £453  were  derived  from  customs  duties.  The  chief 
exports  were  |i'g-iron,  ale.  glass,  and  coals;  the  imports, 
timber,  grain,  iron,  Unseed,  and  flax.  There  is  a  ferry 
here  across  tho  Forth.     Pop>ilation  in  1871,  9362. 

ALLODIUM  or  ALODIUM  denotes  lands  which  are 
the  absolute  property  of  their  owner,  and  not  subject  to 
any  service  or  acknowledgement  to  a  superior.  It  is  thus 
the  opposite  of  fe-o^lum  or  fief.  The  proper  derivation  of 
the  word  has  been  much  discussed  and  is  still  doubtful, 
though  it  IS  probably  compounded  of  all.  Whole  or  entire, 
and  odA,  pioperty.  Allodial  tenure  seems  to  have  been 
common  throughout  northern  Europe  It  exists  in  Orkney 
and  Shetland,  where  the  proprietor  of  an  allodial  estate 
was  known  until  recently  as  an  udtlUr,  (See  Sir  Walter 
Scott's  Firaie.)  In  England  allodial  tenure  is  unknown, 
the  feudal  system  having  been  made  universal  by  William 
the  Conqueror. 

ALLORI,  Alessandbo,  a  painter  of  the  Florentine 
school,  was  bom  at  Florence  in  1535,  and  died  in  1607. 
Having  lost  his  father  in  his  fifth  year,  he  was  brought 
up  and  trained  in  art  by  his  uncle,  Angelo  Bronsino,  whose 
name  he  sometimes  assumed  in  his  pictures.  Visiting 
Uome  in  his  nineteenth  year,  he  carefully  studied  the 
works  of  Michael  Angelo;  but  having  himself  little  genius 
and  no  originality,  the  influence  of  that  great  master  can 
only  be  traced  in  the  anatomical  correctness  of  his  draw- 
in,;  of  nude  figures.  He  was  veiy  sucoeesful  as  a  portrait- 
painter. 

ALLOEI,  OBiBTOFAjro,  son  of  the  preceding,  was  bom 
at  Florence  on  the  17th  October  1577,  and  died  in  1621. 
He  received  his  first  lessons  in  painting  from  his  father, 
but  1)ecoming  dissatisfied  with  the  hard  anatomical  drawing 
and  cold  colouring  of  the  latter,  he  entered  the  studio  of 
Pagani,  who  was  one  of  the  leaders  of  that  later  Florentine 
school  which  endeavoured  to  unite  the  rich  colouring  of 
the  Venetians  with  the  correct  drawing  of  Michael  Angelo's 
disciples.  Allori  became  one  of  the  foremost  of  this  sdiooL 
His  pictures  are  distinguished  by  their  close  adherence  to 
nature  and  the  delicacy  and  technical  perfection  of  their 
executiom  His  technical  skill  is  prov^  by  the  fact  that 
several  copies  he  made  after  Correggio  have  been  taken 
to  be  duplicates  by  Correggio  himsell  His  extreme 
fastidiousness  limited  his  power  of  production,  though  the 
n'unbor  of  his  works  is  not  so  small  as  is  sometimes 
asserted.  Several  specimens  are  to  be  seen  at  Florence 
and  elsewhcra  The  finest  of  all  his  woiks  is  his  ''.Judith 
and  Holoferaes,"  in  the  Pitti  pahice.  The  model  for  the 
Judith  was  his  mistress,  the  beautiful  Maszafirra,  who  is 
also  represented  in  his  Magdalene ;  and  the  head  of  Holo- 
foraes  is  generally  supposed  to  represent  himself,  though 
this  is  questioned  by  the  best  authorities. 


ALLOTROPY  (from  «\Xos,  other,  and  rpcVo*,  miuncrX 
a  name  applied  to  a  property,  whereby  certain  subbtancta^ 
chemically  simple,  assume  different  forms  and  conditions 
without  undergoing  chemical  change.  Sulphur  and  pho*> 
phorus,  for  instance,  occur  sometimes  in  cr}stals  and 
sometimes  in  an  amorphous  state,  being  in  the  latter  ease 
sometimes  translucent  and  sometimes  opaque,  and  present 
very  different  properties  under  these  different  conditiona 
Ozone  is  an  allotropio  form  of  oxygen.  The  name 
isomerism  is  given  to  the  similar  by  no  means  uncommon 
property  whereby  compound  bodies,  although  entirely 
distinct,  are  made  up  of  the  same  chemical  elements  in 
precisely  the  same  proportionsL 

ALLOXAN,  a  product  of  the  action  of  oxidising  agents 
on  nrie  acid,  obtained  by  adding  slowly,  in  small  quantities, 
uric  acid  to  strong  nitric  acid  of  specific  gravity  1*4,  kept 
cool,  and  stirring  constantly.  Carbonic  acid  and  nitrogen 
are  evolved  during  the  action,  and  the  alloxan  crystallisos 
out  on  fstanding.  It  is  purified  by  recrystallisation  from 
water,  and  then  has  the  composition  C^UJt^fi^  +  aq,  Tho 
crystals  of  this  compound  are  large  and  colourlesg,  and 
when  heated  to  a  temperature  of  150°  C,  lose  the  water  of 
crystaUieation,  and  acquire  a  red  colour.  Alloxan  is  readily 
soluble  iif  water  and  alcohol,  and  its  aqueous  solution 
reddens  litmus,  has  an  astringent  taste,  and  colours  tho 
skin  purple  after  some  time.  It  produces  a  great  number 
of  derivatives,  for  which  see  Ubjo  Acid. 

ALLOV,  the  name  given  to  a  combination  obtained  by 
fusing  metals  with  each  other.  Few  metals  are  employed 
in  the  pure  state,  with  the  exception  of  iron,  copper,  lead,  tin, 
nno,  platinum,  aluminium;  metals  are  more  f^quently  used 
in  the  forms  of  alloys  for  technical  purposes.  Every  indus- 
trial application  necessitates  special  qualities  that  may  not 
occur  in  any  isolated  ductal,  but  which  may  be  produced 
by  the  proper  mixture  of  two  or  more  of  these  substances. 
TkxiM  gold  and  silver,  which  in  their  pure  state  are  too  soft 
and  fiexible  for  the  manufacture  of  plate,  coin,  trinkets,  dec, 
are  hardened  by  the  addition  of  a  tenth  part  of  copper, 
while  the  colour  and  other  valuable  qualities  are  not  mate' 
riaUy  impaired.  Similarly  copper  is  rendered  hard  by 
mixture  with  zinc,  when  we  obtain  brass,  an  alloy  of  a 
beautiful  yellow  colour,  easier  to  work  than  the  pure  metal. 
If  brass  has  to  be  used  in  turning  operations  it  is  found  to 
tear  under  the  action  of  the  chisel,  unless  a  rmall  quantity 
of  lead  has  been  added.  These  examples  aio  sudicicut  tu 
show  that  an  alloy  is  really  an.  industrial  metal,  often  ol 
greater  importance  than  the  metals  nhich  compose  it. 

Alloys  are  equally  interesting  from  a  purely  scientific 
point  of  view.  They  are  not  only  mixtures  of  metals 
having  certain  particular  qualities,  but  in  reality  are  trae 
chemical  compounds,  generally  dissolved  in  an  excess  of 
one  of  the  constituent  metals.  In  the  appeal  a  nces  i^hich 
accomxMmy  the  union  of  the  metals,  and  in  tlie  properties 
of  the  resulting  products,  we  observe  that  which  charac- 
terises the  manifestation  of  affinity,  that  is,  an  evolution 
of  heat  and  light,  resulting  in  the  formation  of  substances 
having  a  definite  composition,  distinct  crystalline  form,  and  a 
variety  of  properties  different  from  those  of  the  constituents. 
If  a  piece  of  dean  sodium  is  mbbed  in  a  mortar  with  a 
quantity  of  dry  mercury,  the  metal  dissolves,  producing  a 
haiah  sound  resembling  the  immersion  of  red  hot  iron  in 
water.  This  phenomenon  is  due  to  the  large  evolution  of 
heat  which  accompanies  the  combination,  as  the  mercuiy 
rises  rapidly  in  temperature  on  the  addition  of  each  succes- 
sive piece  of  sodium.  If  the  mass  is  aUowed  to  cool  aftec 
the  action,  long  needles  of  a  white  brilliant  aUoy  of  definiu 
composition  crystallise  from  the  middle  of  the  liquid,  from 
which  the  excess  of  mercury  may  be  seiMirated  by  decontap 
tion.  Pkitiuum,  iridium,  gold,  rhodium,  mtheniiim,  and 
silver  unite  with  tin,  producing  an  evolution  of  heat ;  If 
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the  tin  18  in  excesa  after  ocoling,  s  Inetallio  ingot  is 
obtained  resembling  closely  the  original  subctanoe ;  bat  if 
the 'mass  is  treated  with  strong  hydrochloric  acid,  the 
excess  of  tin  is  dissolTed  and  oTstals  remain  of  a  definite 
alloy  of  tin  and  the  preeioas  metal  Theee  alloys  are  iv* 
sdnble  in  strong  hydrochloric  acid,  which  dissolyes  tin  so 
easily ;  but  they  are  soluble  in  aqua  regiky  oren  when  the 
precious  metal  contained  therein  (rhodiom,  mtheniom, 
iridium)  is  in  the  free  state  sbsolntely  insolnbla  This  is 
no  proof  that  the  industrial  alloys  are  always  the  result  of 
one  definite  oombination  dissol^  in  excess  of  one  of  the 
metals,  as  many  combinations  are  able  to  co-exist  in  the 
same  alloy.  This  may  be  proved  by  taking  an  alloy  of  tin, 
lead,  and  bismuth,  which  melts  below  the  boiling  point  of 
water,  heating  to  a  temperature  of  25°  0.,  and  observing 
the  rate  of  cooling  by  means  of  a  thermometer.  The 
thermometer  faUs  at  first  regularly  sis  far  as  a  oertain 
degree^  where  it  remains  stationary  for  some  time,  after 
which  it  descends  to  a  lower  temperature,  where  it  is  again 
similarly  arrested.  These  two  stoppages  in  the  rate  of 
tooling  can  only  be  explained  by  admitting  the  production 
of  a  less  fusible  alloy  in  the  fluid  mass,  which  solidifies 
with  an  evolution  of  heat^  rendering  the  thermometer 
stationary  for  a  time,  .^^ach  successive  arrest  will  therefore 
correspond  to  the  formation  of  more  fusible  combinationsL 
Thus  the  metals  form  amongst  themselves  true  chemical 
combinations ;  and  alloys  are  often  formed  by  the  mixture 
of  one  or  more  of  these  compounds  with  excess  of  one  of 
the  constituenta 

Becently  hydrogen,  which,  althou^  a  gaseous  substance, 
has  chemical  properties  resembling  those  of  the  true  metals, 
has  been  combined  with  palladium,  eodium,  and  potassium, 
producing  compounds  sixnilar  in  properties  to  the  recognised 
alloys. 

FBOPBBTnu  ov  Allots.  Deimty.—U  the  density  of 
any  alloy  is  calculated  from  that  of  the  components^assum- 
ing  that  there  is  no  condensation  of  volume—the  resulting 
number  is  sometimes  greater  than,  equal  to,  or  less  than, 
the  experimental  result  Thus  the  alloys  of  gold  and  silver 
are  less'dense  than  the  theoretical  mean  density ;  whereas 
brass  and  the  alloys  of  lead  and  antimony  vary  in  the 
opposite  direction.  The  former  are  thereiore  produced 
through  an  expansion,  the  latter  through  a  condensation  of 
their  constituents.  In  the  formation  of  many  alloys  there 
19  no  alteration  of  volume,  and  then  the  calculated  density 
is  correct  Colour, — ^This  is  generally  grey,  unless  when 
we  have  a  coloured  metal  like  oopper  or  gold  present  in 
sufficient  quantity,  ffardneu,  DuaiUty,  and  TenaeUy, — 
Alloys  are  for  the  most  part  harder  and  more  brittle,  and 
are  generally  less  ductile  and  possess  less  tenacity  than  the 
conatituent  metal  that  has  these  properties  in  excess. 
Aluminium  bronze  is  an  exception,  as  its  tenacity  is 
greater  than  that  of  either  of  the  components.  FtuibtUty. 
— ^This  is  always  greater  than  that  of  the  least  fusible 
metal  entering  into  the  composition  of  the  alloy,  and  is 
sometimes  greater  than  in  any  of  the  componenta  Thus  an 
alloy,  composed  of  5  parts  of  bismuth,  3  of  lead,  and  2  of 
tin,  melts  at  91°  C  Alloys  of  lead  and  silver,  cpntaining 
a  small  quantity  of  the  latter,  are  more  fusible  than  lead, 
and  potassium  and  sodium  form  an  alloy  fluid  at  the  ordi- 
nary temperature  of  the  air.  Liqtiation, — ^The  constituents 
of  an  alloy  heated  gradually  to  near  its  point  of  liquefication 
frequently  unite  anew  in  such  proportions  as  to  form  a  mass 
that  is  fusible  at  the  given  temperature.  If  the  fluid  por- 
tion is  poured  off,  there  remains  a  so^d  alloy  less  fusible 
than  the  original  Copper  is  separated  from  silver  by  this 
process.  Decomposition, — When  the  alloy  contains  a  volar 
tile  metal  like  zinc  or  mercury,  heat  decomposes  it,  but 
the  temperature  required  to  ea^>el  the  last  trace  oi  thij 
volatile  metal  uu«t   be  considerably  higher  than  that 


metal's  nonnal  temperature  of  ebullition,  fmper.— T1i« 
alloy  of  94  parts  of  copper  and  6  parts  of  tin  forms  ^ 
bronse  so  brittle  that  it  may  be  pulverised  with  a  hammer 
when  it  has  been  slowly  cooled;  but  if,  on  the  contrary,  it 
is  cooled  rapidly  by  tampering  it  in  cold  water,  it  becomes 
malleable.  Influence  of  the  Constituent  J/Waik-^-Merairy, 
bismuth,  tin,  and^  cadmium  give  fusibility  to  sBoyi  into 
which  they  enter;  tin  also  gives  hardness  and  tenadtj  if 
present  in  considerable  quantity :  lead  and  iron  ffm  bald- 
ness; arsenic  and  antimony  render  alloys  brittle 

CoMPoainoH  ov  Allots.— A  statement  of  the  svenge 
proportions  in  which  the  metals  enter  into  the  best  known 
alloys,  the  composition  of  which  is  generally  very  vaiiaUa^ 
is  given  in  the  following  table. — 

Ootaf«ofrfl«.{2^ij,  *~^  ^ 
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FsxpABATioff  OV  Allots. — ^The  metals  are  generally 
fused  together  under  a  layer  of  charcoal  to  prevent  oxida- 
tion, thoroughly  mixed  by  agitating,  and  the  mass  left  to 
oool  slowly.  This  process  can  only  be  employed  when  the 
constituent  metals  are  all  non-volatile  at  the  temperatnra 
required  for  combination.  If  the  mixture  contains  volatile 
metals,  like  sodium,  potassium,  magnesium,  or  sinc^  they 
are  added  after  the  more  refractoxy  metal  is  fused. 

ALLSTOK,  WASHuroTOX,  an  eminent  American  his* 
torical  painter  and  poet,  was  bom  5th  November  1779,  st 
Waccamaw,  in  South  Oarolina,  where  his  father  was  a 
planter.     He  early  displayed  a  taste  for  the  art  to  which 
he  afterwards  devoted  himself.     He  graduated  at  Harvard 
in  1800,  and  for  a  short  time  pursued  his  artistic  studies 
at  Charleston  with  Halbone  and  Charles  Fraser.    He  thea 
removed  to  London,  and  entered  the  Royal  Academy  as  a 
student  of  Bezgamin  West,  with  whom  he  formed  a  life- 
long fiiendshin.     In  1804  he  repaired  to  Paris,  and  from 
that  city,  after  a  few  months'  residence,  to  Borne,  v^iero  he 
spent  the  greater  part  of  the  next  four  years  studying 
Italian  art  and  Italian  scenery.     During  this  period  hs 
became  intimate  with  Coleridge  and  Thorwaldsen.    Tnm 
1809  to  1811  he  resided  in  his  native  couLtxy,  and  fraa 
this  latter  date  to  1817  he  painted  in  England.    After 
visiting  Paris  for  a  second  time,  he  returned  to  the  United 
States,  and  practised  his  profession  at  Boston  (1818-30]^ 
and  afterwards  at  Cambridge^'  Massachusetts,  where  hs 
died  on  the  9th  July  1843.     He  was  elected  an  assodats 
of  the  Boyal  Academy  in  1819.     The  paintings  of  AOstoa 
are  characterised  rather  by  grandeur  of  conception  than  hj 
skilfnl  execution.    In  colour  and  the  management  of  li^ 
and  shade  he  closely  imitated  the  Venetian  school,  and  ho 
has  hence  been  styled  **  the  American  Titian.*   Many  of  his 
pictures  have  biblical  subjects,  and  Allston  himself  liad  a 
profoundly  religious  nature.    His  first  great  paintmg;  "The 
Dead  Man  Revived,"  executed  shorty  after  his  seoond 
visit  to  England,  gained  a  prise  of  200  guineas  from  the 
British  Institution ;  in  England  he  also  prepared  his "  St 
Peter  Liberated  by  the  Angd,"  ^Uriel  in  the  Sun,"  **  Jsoob's 
Dream.»and«<£UjahintheWilderoesa.*   Tothepedodof 
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hk  leadenoe  in  America  bdo&g  '*  The  Prophet  Jeremiah," 
<<Saal  and  the  Witch  of  Endor,*  "Miriam,*  '< Beatrice,*' 
<'RosaUe,"  "Spalatro's  Yiaion  of  the  Bloodj  Hand,"  and  the 
vast  but  unfinished  *'  BeUhanar*8  Feast,*  at  which  he  was 
working  at  the  time  of  his  death.  As  a  writer,  Allston 
shows  great  facility  of  expression  and  imaginatiye  power. 
His  friend  Coleridge  said  of  him  that  he  was  surpassed  by 
no  man  of  his  age  in  artistic  and  poetic  genius.  Bis  literary 
works  are— rAtf  Sylphs  of  the  Seasons  and  other  Poems 

SI 8 13),  where  he  displays  true  sympathy  with  nature  and 
eep  knowledge  of  the  human  heart;  Monaldi  (1841),  a 
tragical  romance,  the  scene  of  which  is  laid  in  Italy ;  and 
Lectures  on  Art,  edited  by  liiff  brother-in-law,  B.  IL  Dana 
the  novelist  (1850). 

ALLUVltJM,  soil  or  land  made  up  of  the  sediment 
deposited  hy  running  water.  Riyers  act  on  the  rocks  in 
their  course  both  mechanically  and  chemically,  and  are  in 
consequence  always  more  or  less  loaded  with  detritus, 
which  in  its  turn  again  juds  the  water  in  abrading  other 
rocksL  A  great  proportion  of  the  matter  with  which  riyers 
are  thus  charged  is  carried  out  to  sea.  But  in  leyel  tracts, 
where  the  motion  of  a  riyer  is  slow,  it  frequently  oyerflows 
its  banks,  and  leayes  a  sediment  of  earth,  mud,  grayel,  itc, 
when  it  returns  to  its  ordinary  channel  The  principal 
alluyial  tracts  are  the  deltas  or  deltoid  formations  at  the 
mouths  of  large  riyers.  These  yaiy  in  character  yery  con- 
sidetably.  The  Delta  of  the  Nile  is  the  best-marked  speei- 
men ;  the  waters  of  the  Rhine,  Ganges,  itc,  arrested  by 
the  solid  matter  they  haye  washed  down,  force  their  way 
through  it  in  numerous  smaller  channels ;  the  Mississippi 
has  carried  the  solid  matter  it  holds  in  suspension  far  into 
the  Gulf  of  Mexico,  forming  long  spits  of  land  on  the 
banks  of  the  stream.  The  cognate  term  diluvium  (noir 
little  used)  has  been  applied  to  formations  produced  by 
extraordinary  aqueous  agencies. 

ALMA,  a  riyer  of  Rossib,  in  the  S.W.  of  the  Crimea, 
which  falls  into  the  sea  about  16  miles  K.  of  Sebas- 
topoL  It  giyes  its  name  to  a  battle  gained  oyer  the 
Russians,  on  the  20th  September  1854,  by  the  allied 
British,  French,  and  Turkish  armies.  The  British  num- 
bered 25,000  men,  with  60  guns,  and  were  commanded 
by  Lord  Raglan;  the  French  force  consisted  of  30,000 
men  and  68  guns,  to  which  were  added  7000  Turkish 
infantry — all  under  the  command  of  Marshal  St  Amaud. 
To  these  were  opposed  86,000  Russians,  with  122  guns, 
under  Prince  Menschikoff,  strongly  posted  on  the  heights 
on  the  left  bank  of  the  riyer.  The  yictory  was  largely  due 
to  the  determined  adyance  of  the  British  in  face  of  the 
Russian  fire. 

ALMADEK,  or  Almadsn  dsl  Azoonx  (in  Arabic,  the 
"Mine  of  Quicksilrer"),  a  town  of  Spain,  in  the  proyince  of 
Ciudad  Real,  lies  in  tho  Sierra  Morena,  55  miles  S.W.  of 
the  town  of  Ciudad  Real  It  is  the  Sisapon  of  the  Romans, 
and  is  famous  for  its  quicksilyer  mines,  which  haye  been 
wrought  extensiyely  both  in  ancient  and  in  modem  times. 
They  were  the  richest  and  most  productiyi^  in  the  world 
untfl  the  discoyeqr  of  quicksilyer  at  Kew  Almaden  in 
California.  The  annual  yield  is  about  1,400,000  lb,  and 
4000  workpeople  are  employed.  The  principal  yein  is  25 
feet  thick ;  a  depth  of  1000  feet  has  been  reached,  and  the 
ore  increases  in  richness  with  the  depth  of  the  descent 
These  mines  belong  to  the  Spanish  Goyemment,  and  yield 
a  large  reyenua  At  yarious  periods  they  haye  been  leased 
to  priyate  speculators.  The  town  has  a  good  hospital  and 
mining  aohooU     Population,  9000. 

ALMAGEST,  compounded  of  the  Arabic  of  and  /ticyum;, 
the  name  applied  by  the  Arabians  to  their  translation  of 
th»  tlrfoXa^  SiWojct  of  daudins  Ptolemy,  which  contains  a 
large  collection  of  problems  in  geometry  and  astronomy. 
The  translation  waa  made  about  tiia  Tear  827  A.i».  by  order 


of  the  caliph  Al-Mamun.  The  name  is  ulso  applied  to 
other  editions  and  translations  of  the  work,  as  well  as  to 
other  scientifio  compilations.  Thus  Riccioli  published  a 
book  of  astronomy,  the  Nevf  Almagest^  and  Plukenet  an 
AlmageKtum  Botanieum, 

ALMAGRO,  a  town  of  Spain,  in  the  proyince  of  Ciudad 
Real,  12  miles  E.S.R  of  the  town  of  that  name.  It  stands 
in  a  fertile  plain,  and  is  a  well-built  town,  with  spacious 
streets  and  a  fine  square.  It  was  once  almost  exclusiyely 
inhabited  by  monks  and  the-  Knights  of  Calatraya,  and 
contains  seyeral  ruined  churches,  monasteries,  and  con- 
yenta.  In  the  town  and  neighbourhood  lace  is  extensiyely 
manufactured,  as  many  as  9000  workmen  being  employed. 
Brandy,  soap,  earthenware,  and  leather  are  also  made;  and 
the  surrounding  district  is  famous  for  its  breed  of  asbes  and 
mules,  for  the  sale  of  which  two  great  fairs  are  annually 
held.  Excellent  red  wine  is  produced  in  the  district 
Population,  14,000. 

ALMAGRO,  Dzxoo  dx,  a  Spanish  commander,  £he  com- 
panion and  riyal  of  Pixarro,  was  bom  at  Aldea  del  Rey  in 
1475.  According  to  another  account  he  was  a  foundling 
in  the  yillage  from  which  he  deriyed  his  namei  Nothing 
is  known  of  his  life  until  1525,  when  he  joined  Pizarro 
and  Hernando  de  Luque  at  P  nama  in  a  scheme  lor  the 
conquest  of  Peru.  The  details  of  his  subsequent  'career 
are  giyen  at  length  in  the  article  Pkktt.  He  ifias  executed 
by  order  of  his  former  associate  Pizarro  in  1538. 

ALMA  Til,  a  prosperous  town  of  Asiatic  Turkey,  situated 
on  the  riyer  Myra,  25  miles  from' its  mouth,  and  50  milea 
W.aW.  of  Adalia.  It'  lies  5000  feet  aboye  the  sea,  in  a 
yalley  at  the  extremity  of  an  extensive  plain,  the  neigh- 
bouring mountains  rising  to  a  height  of  10,000  feet  The 
town  is  well  built,  with  handsome  houses,  seyeral  mosques^ 
and  a  bazaar;  and  its  appearance  is  rendered  yery  attractiye 
by  the  lofty  trees  interspersed*  through  the  streets,  and  by 
the  gardens  of  the  enyirona.  There  are  numerous  mills 
and  factories,  tanyards  and  dyeworks;  and  the  inhabitants 
are  exceedingly  industrious.  The  town  is  much  fiequented 
by  merchants  from  Smyma  and  other  places,  uho  pui  chase 
the  produce  of  the  district  and  send  it  to  the  coast  foi  bhip* 
ment     Population,  8000. 

AlrMAMUN  (also  written  AirMAUonir,  Al-Mauok, 
and  simply  MAiriTir),  one  of  the  most  renouned  of  the 
Abbasside  dynasty  of  caliphs,  was  bom  in  786  a.d.  He 
was  the  son  uf  Harun-al-Raschid,  whose  caliphate  is  the 
golden  age  of  Mahometan  histoiy.  Haruu,  dj  ing  in  808, 
left  the  supremacy  to  his  son  Al-Amin,  Al-M^mun  being  at 
the  time  goyemor  ^of  Khorassan,  and  fayonrable  to  the 
succession  of  his  brother.  Irritated,  hoTieyer,  by  the  treat- 
ment he  receiyed  at  the  hands  of  Amin,  and  supported  by 
a  portion  of  the  army,  Mamun  speedily  betook  himself  to 
arms.  The  result  was  a  fiye  years'  straggle  betTi  een  the 
two  brothers,  ending  in  the  death  of  Amin,  4th  October 
813,  and  the  prodamation  of  Al-Mamun  as  caliph  at 
Baghdad.  Yariow  factions  and  reyolts,  ^hich  disturbed 
the  first  years  '  his  reign,  were  readily  quelled  by 
his  pradent  and  energetic  measures.  But  a  much  more 
serious  rebellioD,  stirred  up  by  his  countenancing  the  here- 
tical sect  of  AJi  and  adopting  their  colours,  soon  after 
threatened  his  throne.  His  crown  was  actually  on  the 
head  of  his  uncle  Ibrahim  ben  Mahdi  (sumamed  Mobarek) 
for  a  abort  time,  and  a  ciyil  war  with  tho  orthodox  Mussul- 
mans was  imminent,  when  the  timely  death  of  Mamun 's 
yisier  and  of  the  imam  Rizza  removed  his  prindpsl  hero- 
tical  adyisers,  and  restored  the  people  to  their  allejsiaLoe. 
This  inaugurated  a  period  of  tranquillity,  ithich  Al-Mamun 
employed  in  pationising  and  fostering  the  cultivation  of 
literature  and  science  throughout  hifi  empire.  He  had 
already,  while  goyemor  of  Khorassan,  fouudf'd  a  college 
there,  and  attiMted  to  it  the  most  eminent  men  of  the 
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di^;  «nd  now  Baghdad  became,  under  lus  anapices,  the 
seat  of  academical  inatraction  and  the  centre  of  intelli- 
gence. At  his  own  expense  he  canaed  to  be  translated 
into  Arabic  many  valuable  books  from  the  Qreek,  Persian. 
Chaldean,  and  Coptio  langoagea;  and  he  was  himself  an 
ardent  student  of  mathematics  and  astronomy.  The  first 
Arabic  translation  of  Euclid  was  dedicated  to  him  in  818. 
Mamun  founded  observatories  at  Baghdad  and  Kassinn 
(near  Damascus)  for  astronomical  purposes,  and  lie  suo- 
ceeded  in  determining  the  inclination  of  the  ediptic  He 
also  caused  a  degree  of  the  meridian  to  be  measured  on  the 
plain  of  Shinar;  and  he  constructed  astronomical  tables, 
which  are  said  to  be  wonderfully  admrate.  The  supposed 
antagonism  of  orthodoxy  and  scienoe  reodTos  some  support 
from  the  conduct  of  Mamun.  A  bver  of  philosophy  and 
letters,  he  did  not  concern  himself  about  tiie  creed  of  the 
professors  he  appointed  to  his  coUeges,  or  the  physicians  he 
employed  at  his  court;  and  on  the  occasion  of  his  marriage 
he  distributed  largesses  to  Mussulmans^  Jews,  and  Ghns- 
tians  indiscriminately.  These  liberal  measures  culminated, 
however,  in  his  becoming  a  convert  in  827  to  the  heterodox 
faith  of  the  Motasali,  who  asserted  the  free-will  of  man 
and  denied  the  eternity  of  the  Koran.  The  later  years 
(829-830)  of  lus  reign  were  distracted  by  hostilities  with 
the  Qreek  emperor  Theophflus,  occasioned,  it  is  said,  by  a 
dispute  about  an  eminent  Qreek  priest  whom  the  caliph 
widied  to  attach  to  his  college  at  Baghdad.  A  series 
of  revolts  in  different  parts  of  the  Arabian  empire  bo- 
tokened  the  decline  of  the  military  glory  of  the  caliphs. 
Already  had  Spain  and  part  of  Africa  asserted  their  inde- 
I>endence,  and  Egypt  and  Syria  were  now  inclined  to  follow. 
In  833,  after  quelling  £!gypt,  at  least  nominally,  Mamun 
marched  into  C^cia  to  prosecute  the  war  with  the  Greeks;, 
but  with  tlus  expedition  the  career  of  one  of  the  most 
famous  of  the  caliphs  was  to  terminate^  He  died  near 
Tarsus,  leaving  lus  crown  to  a  younger  brother,  Motassem. 
The  death  of  Al-Mamun  ended  an  important  epoch  in 
the  histoxy  of  science  and  letters,  and  the  period  of  Arabian 
prosperity  which  his  father's  reign  had  begun.  The  in- 
fluence of  these  two  sovereigns  is  sometimes  exaggerated; 
but  there  can  be  no  doubt  we  owe  much  to  their  exertions 
at  a  time  when  Europe  was  sunk  in  barbarism.  Mamun 
was  the  author  of  /ii^tfMf  itUo  the  Karan^  of  a  tract  on 
the  Sigm  of  Pi^ophecy,  and  of  one  on  the  Rhetorio  of  ths 
PrietU  and  PantgyrxsU  of  ik$  Caliphi, 

ALMANAC,  a  book  or  table,  published  from  year  to 
year,  containing  a  calendar  of  the  days,  weeks,  and  months 
of  the  year,  a  register  of  ecclesiastical  festivals  and  saints' 
days,  and  a  record  of  various  astronomical  phenomena, 
particularly  the  rising  and  set^g  of  the  sun,  the  changes 
and  phases  of  the  moon,  edipees  of  the  sun  and  moon,  the 
times  of  high  water  at  particular  ports,  &a  In  addition 
to  these  contents,  which  may  be  regarded  as  essential  to 
the  almanac,  it  generally  presents  additional  information, 
which  is  more  or  less  extensive  and  varied  according  to 
the  many  different  special  objects  contAplated  in  works 
of  this  kind.  The  derivation  of  the  word  is  doubtful 
The  first  pliable  is  the  Arabic  definite  article;  the  rest  of 
the  word  has  been  variously  derived  from  the  Qreek  fiTv, 
a  month;  the  Anglo-Saxon  moiia,  the  moon;  and  (which 
appears  the  most  probable  derivation)  the  Arabic  VMnah, 
to  reckon. 

The  Calkndas  will  be  treated  of  in  a  separate  article 
(which  see)L  Here  we  have  to  do  with  the  publication 
which  contains  the  calendar  of  any  particular  year,  along 
with  other  matter,  astronomical,  statistical,  political,  &c 
The  Ephemerii  again,  it  is  to  be  obsewed,  is  a  strict 
astronomical  term,  being  a  register  from  day  to  day  of  the 
places  and  motions  of  the  heavenly  bodies. 

The  attention  given  to  astronomy  by  Eastern  nations. 


and  the  practice  that  prevailed  among  &em  of  diviiia&n 
by  means  of  the  stars,  must  have  I&d  to  ^  eariy  coa* 
struction  of  such  tables  as  are  comprised  in  our  ^imawawt 
Our  information  respecting  these  is  extremely  scanty;  bat 
we  are  not  left  in  the  same  ignorance  with  regsrd  to  ths 
practice  of  the  ancient  Homana,     The  peculiar  amngement 
of  their  calendar  is  well  known,  and  their  faaU  900%  or 
icUendarea  were  very  similar  to  modem  almanaca     OrigiB- 
aUy  knowledge  of  the  calendar  was  confined  to  the  dasi  of 
pontifices  or  priests,  whom  the  people  had  to  consult  not 
only  about  tiie  dates  of  the  festivala.  but  also  regardisg 
the  proper  times  of  instituting  various  legal  proeeedb^ 
But  about  300  B.a  one  Cn.  flavins,  the   secrefcsiy  of 
Appius  dandius^  possessed  himself  of  tiie  secvet^  efths  by 
the  stealthy  use  of  documents  in  the  possession  of  k^ 
master,  or,  according  to  Hiny,  by  repeatedly  cmwniHing 
the  pontifices  and  jurists,  and  cbUsting  the  partaeulsn  of 
the  information  he  obtained  from  th^     It  was  ndths 
more  nor  less  than  publishing  an  almanac  when,  aa  liTji 
relates;  he  exhibited  the/uCt  on  white  tablets  lonnd  the 
forum.     From  this  time  tablets  containing  the  calends^ 
the  festivals,  astronomical   phenomena,  and   lometinMB 
historical  notices,  seem  to  have  been  common.    The  FaMi 
of  Ovid  is  a  poetical  relation  of  incidents  and  traditions 
connected  with  the  calendar.     The  reaearebes  of  anti- 
quaries have  brought  to  light  numerous /uft  or  eaiendaria 
cut  on  marble  and  other  landB  of  stone.     Bepresentaticni 
of  several  of  these  will  be  found  in  Qrutei's  InseripiioaaL 
One  figured  there,  the  Famese  rustic  calendar,  is  a  cnbicsl 
block  of  stone,  on  each  of  the  four  vertical  fsoea  of  vhick 
three  oolunma  are  engraved,  detailing  for  each  different 
month  the  number  of  days,  the  date  of  the  mms,  ths 
lengths  of  the  day  and  nighl^  the  sun's  plaos  in  the  sodiae 
(which  is  also  indicated  by  a  representation  of  the  sign  at 
the  top  of  the  column),  the  tutelary  deity  of  the  montb, 
the  rural  operations  of  the  season,  and  the  chief  feativak 
Almanacs  of  a  ruder  kind,  known  aa  dogg  aiwtmaet, 
were  in  use  in  some  parts  of  England  as  late  aa  the  end  of 
the  17th  centuiy.     Dr  Robert  Plot,  keeper  of  the  AshmoieaB 
Museum  and  professor  of  cheoustiy  at  Oxford,  gives  s 
figure  of  one  of  these,  with  a  very  minute  description,  in 
his  Natural  Hitiory  of  Siafordtkire  (Oxford,  1686);  sod 
another  is  represented  in  Cough's  edition  of  Oainden^ 
BrUannia  (1806,  vol  ii  p^  499)l     The  dogga  were  sqnsis 
blocks  of  hard  wood,  about  8  inches  in   length,  wiik 
notches  along  the  four  angles  oorresponding  to  the  dsjs  of 
the  year.    Th»  accompanying  illustration  ahowa  tha  an^ 


on  which  is  registered  the  almanac  for  the  months  d 
January,  February;  and  March,  taking  it  from  left  to  ri^ 
The  marks  on  Uie  under  side  in  the  figure  exhihit  tks 
primes  or  golden  numbers  of  a  cyde,  whidi  is  fnDf 
described  in  Plot's  work.  They  generally  increase  by  i, 
19  being  struck  off  when  that  number  ia  exceeded;  sad 
the  same  number  will  be  found  to  stand  against  afl  tht 
dates  (approximately)  of  new  moon  throughool  the  y«i: 
The  cross  mark  is  for  X,  and  the  hook  at  tibe  end  of  a  ins 
for  y.  The  weeks  are  indicated  by  a  deeper  notch  lor 
every  seventh  day,  and  a  broadening  stroke  on  the  upper 
side  in  the  figure  represents  the  first  day  of  eadi  moatk 


*■  **  Fartot  drca  forom  in  slbo  proposoit,  at  osaado  1ms  S|i  paMl^ 
-"  Ox,  «)•  ^^ 
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The  other  diazacten  on  the  upper  side  are  for  eaints'  dayB 
and  festiTala.  Thna  Epiphany  (Jan.  6)  ia  indicated  by  a 
star,  S(  Hilaiy  (Jan.  13)  by  a  bishop's  doifble  cross,  the  con- 
Tenion  of  St  Panl  (Jan.  25)  by  an  axe,  St  Valentine  (FeK 
14)  by  a  true  lorei's  knot,  St  Matthias  (Feb.  24)  by  a 
battle^e,  &a  All  the  feasts  of  the  Virgin,  as  the  Pori- 
fication  (Feb.  2)  and  the  Annunciation  (Mazch  25),  are 
denoted  by  a  heart — ^Dr  Plot  was  greatly  pnizled  to  Imow 
why.  St  Blaise  (Feb.  3),  St  Agatha  (Feb.  5),  and  otheis 
were  indicated  by  their  initials;  and  opposite  the  day 
(March  1)  consecrated  tO  Dayid,  the  patron  saint  of 
Wales,  IS  a  symbol  which  some  consider  a  haip  and  others 
ale^ 

The  earliest  akianao  regarding  which  Lalande  (whose 
BiblioffrapkU  AtirononUquef  Paris,  1803,  is  the  best  autho- 
rity on  publicationa  of  this  kind)  oould  obtain  any  definite 
information  belongs  to  the  •12th  century.  Manuscript 
f^mtLUMm  of  considerable  antiqui^  are  presenred  in  the 
British  Museum  and  in  the  librariea  of  Oxford  and  0am- 
biidge.  Of  these  the  most  remarkable  axe  a  calendar 
ascribed  to  Boger  Bacon  (1292),  and  those,  of  Peter  de 
Dada  (about  1^^),  Walter  de  Elyendene  (1327),  John 
Somers  (1380),  &&  It  is  to  be  remembered  that  early 
calendars  (such  as  the  KaUndarium  Lineolnieiue  of  Bishop 
Bobert  Grosseteste)  frequently  bear  the  names,  not  df 
their  compil'srs,  but  of  the  writers  of  the  treatises  on 
ecdeaiastical  computation  on  which  the  calendars  are 
based.  In  1812  tiiere  was  printed  at  Ebtckney  what  pur- 
ported to  be  a  transcription  of  the  greater  part  of  an 
yimawii  for  1386.  This,  if  it  exists,  must  be  one  of  the 
earliest,  perhaps  the  earliest,  in  the  English  language  that 
has  be^  presvred.  ^The  earliest  EngUsh  calendar  in  the 
British  Museum  is'^bne  for  the  year  1431.  The  first 
printed  almanac  known  is  one  for  the  year  1457;  the 
first  of  importance  is  that  of  Joannes  de  Monte-Regio, 
better  known  as  Begiomontanus,  which  appears  to  haye 
been  printed  at  Nuremberg  in  1472.  In  this  work  the 
almanacs  for  the  different  months  embrace  three  Metonio 
cydes,  or  the  57  years  from  1476  to  1531  indusiye.  The 
^l)hmende$  of  Begiomontanus,  which  are  to  be  distin- 
ipushed  from  lus  almanac,  were  sold,  it  is  said^  for  ten 
crowns  of  gold,  considerably  more  than  their  own 'weight 
^e  earliest  ftimaTi«i»  printed  in  England  was  The  KaUndar 
pf  Shepardes,  a  translation  from  the  French,  printed  by 
Bichard  Pynson  about  1497. 

The  exdusiye  right  to  sell  '^almanacs  and  prognosticap 
tions,''  eiyoyed  in  the  time  of  Eliiabeth  by  two  members 
of  the  Oompeny  of  Stationers^  was  extended  by  James  L 
to  the  two  uniyersities  and  the  Stationers'  Company  joinUy; 
but  the  uniyersities  commuted  their  priyilege  for  an  annuity 
from  the  oompany.  About  a  century  ago  one  Thomas 
<;«ftyfiiLn^  a  bookseller,  coneeiying  that  the  company  had-  no 
just  title  to  ita  monopoly,  pubOshed  an  almanac  for  three 
aocoessiye  years,  and  was  thrice  imprisoned  on  that  account 
bj  the  company.  In  1775  the  case  came  before  the  Court 
of  Common  Heas,  and  was  decided  in  Caman's  fayoux. 
The  question  argued  was,  ''^Whether  almanacs  were  such 
public  ordinances,  such  matters  of  state,  as  belonged  to  the 
king  by  his  prerogatiye,  so  as  to  enable  him  to  communi- 
cate  an  exchudye  right  c^  printing  them  to  a  grantee  of  ibe 
eiDwn  1"  and  the  judges  were  unanimously  <3  the  opinion 
that  the  crown  had  no  such  right.  The  minister.  Lord 
Korth,  made  an  attempt  in  1779  to  put  the  company  in 
pocsesabn,  by  fr  parliamentary  enactment^  of  wha^^the 
judges  .had  denied  it;  but  the  proposed  moncpdy  was 
denounced  by  Erddne  and  others  with  such  alnli^  and 
fieyedty  that  ibe  bill  was  thrown  out  by  a  mijoi^y  of 
f orty-ftyeu  In  oonssqiMDce  of  thia  loss  to  the  oompany  of 
ito  exdnsiya  tI^  to  isBoa  almanaoB,  the  uniyennbea  lost 
ih/dt  tiHa  to  tbdr  annuity,  and  in  lieu  of  it  th^  leceiyed 


a  parliamentary  grant  The  company  oontmued,  howeyer, 
yirtually  to  retain  its  monopoly  by  buying  up  as  much  as 
possible  all  the  almanacs  issued  by  other  publishen,  and 
by  means  of  the  great  influence  it  possessed  oyer  the  book 
trade.  In  more  recent  times  the  power  to  control  the  sale 
of  this  dass  of  publications  has  altogether  ceased,  but  a 
considerable  proportion  of  the  almanacs  published  in  this 
country  still  issue  from  the  hall  of  the  Stationers'  Company. 
A  liydy  description  of  '^ Almanac  Day"  at  Stationer^ 
Hall  win  "he  found  in  Enighf a  Cydopcedia  of  London 
(1851),  p.  588. 

The  influence  of  the  heayenly  bodies  on  the  conditions 
and  affiurs  of  men  has  been  belieyed  infimd  a  superstitious 
importance  has  been  attached  to  puticular  timea  'and 
seasons  by  the  credulous  from  the  remotest  times.     As 
might  be  imagined,  therefore,  since  the  bases  on  which  the 
whole  system  of  judicial  astrology  rested  all  fall  within 
the  field  of  the  almanac-makers'  labours,  great  prominence 
was  giyen  to  omens  and  predictions  in  many  of  these 
publications.    The  early  almanacs  had  commonly  the  name 
of  *' prognostications"  in  addition,  and  what  they  pro- 
fessed to  show  may  be  gathered  from  titles  like  the  fol- 
lowing, which  is  (juoted  by  Mr  Halliwell :— "  Pronosty- 
cacyon  of  Mayster  John  Thybanlt,  medycyner  and  astro- 
nomer of  the  Empeiyall  Majestie,  of  the  year  of  our  Lorde 
Qod  MOOOOGXZznj.,  comprdiending  the  iig.  partes  of  this 
yere,  and  of  the  influence  of  the  mono,  of  peas  and  warre, 
and  of  the  sykenessee  of  this  yere,  with  the  oonstellacions 
of  them  that  be  under  the  yij.  pianettes,  and  the  reydn-, 
dons  of  kynges  and  princes,  and  of  the  edipses  and 
comets."    In  1579  Henry  IIL  of  France  deemed  itjieces- 
sary  to  prohibit  all  almanac-makers  from,  indulging  in 
predictions,    t^o  sudi  restriction,  howeyer,  existed  in  this 
countxy ;  and  it  was  to  their  propheeyings  that  the  almanacs 
of  the  Stationers'  Company  were  long  indebted  for  much 
of  their  popularity.    Among  almanacs  of  this  dsss  pub- 
lished in  England,  and  prindpally  by  the  Stationers'  Com* 
pany,  are  Leonard  Digges's  PrognottieaHon  Everlading  ^f 
Right  Good  Efect,  for  1553,  1655,  Ac;  WiBiam  LiU/s 
Merltnui  Angltau  Junior,  for  1644,  ^,  and  other  al- 
manacs and  "prognostications;"  Booker's  Bloody  Altnanac 
and  Bloody  Irish  Almanac^  for  1643, 1647,  ^— the  kst 
attributed  erroneously  to  Napier;  Partridge's  MaxurvuB 
CoeUslis,  for  1681,  Madinui  JUdivimu,  &a     The  name 
of  Partridge  has  been  immortalised  in  Pope's  Hope  ofth$ 
Lock;  and  his  ylmaTwu^n  were  yeiy  deveriy  burlesqued  by 
Swift,  who  predicted  Partridge's  own  death,  with  aH  details 
of  time  and  circumstance^  in  genuine  prognosticator's  style. 
The  most  famous  of  all  the  Stationen^  Company'a  predu^t- 
ing  i^iTn«^T)A^  was  the  Yo»  Stdlarum  of  Francis  Moors^ 
dating  from  about  1680.    Of  a  different  but  not  a  better 
sort  was  Poor  Jtobin^  dating  from  1663,  and  published  by 
the  oompany  down  to,  1828,  which  abounded  in  coarse, 
sometimes  extremdy  coarse,  humour.  ^ 

On  the  1st  of  January  1828  the  Society  for  the  Difio- 
sion  of  Useful  Knowledge  issued  the  British  Almanae  for 
that  year—*  publication  greatiy  superior  in  eyery  way  to 
the  almanaca  of  the  time.  To  quote  the  society's  if /statiao 
for  1829— 

This  WM  ■hnoBt  the  fint  attempt  in  thie  eoontiy  to  vrodnoe  en 
IBM  that  shenld  not  only  be  useftd  to  ell  deeM%  end  of  whieh 


the  infomuttion  ehonld  be  whoUy  of  a  popular  cbMimetm,  bat  which 
should  be  porified  from  the  sapentitioii%  pnijiidiceei  end  indaoandes 
whiah  hays  chanctarised  aome  of  the  almanaca  of  whidi  the  drcda^ 
tion  haa  bean  the  moat  aztansiye.  Byapariiamantaiyratamofthe 
ysar  18S8  we  And  that  the  atamp  dn^.paftd  upon  the  ahnanaea  ol 
Endaad  ezhifaita  a  oinmlation  of  451,693  annnally.  It  may  be 
aafely  aaserted  that  two-thirds  of  these  pabUcationa  contain  aome 
Isige  portlfln  of  the  matter  Jnat  daserihed;  end  they  thus  keep  aliye 
a  apint  «f  knoEanoe  ntteriy  oppoeed  to  the  deaire  for  eonnd  and 
whlehdiadngntthBar  -       - 


The  soooeafe  of  the  British  AlmoMc,  with  its  Tahiable 


592 


A  L  M- A  L  M 


supplementy  the  dmipanion  to  ih^  Almanac,  led  to  a  great 
improyement  in  this  elaes  of  publications  The  StationeiV 
Company  issued  the  English  Almanac,  a  work  of  a  iimilar 
kind.  The  entire  repeal  in  1834,  by  the  3d  and  4th  Will 
rV.,  0.  67,  of  the  heavy  stamp  duty  on  all  almanaca  of 
fifteenpence  per  copy,  gave  an  additional  stimuluB  to  the 
publication  of  almanacs  of  a  better  class,  and  from  that 
time  the  number  has  greatly  increased.  It  is  interesting 
to  remark  that  the  British  Almanac  and  Companion  still 
exist,  and  retain  their  original  form  and  character,  and 
that  this  has  from  1870  been  the  principal  almanac  pub- 
lished by  the  Stationers'  Company. 

The  variety  of  extraneous  matter  included  in  almanacs, 
corresponding  to  the  very  numerous  other  objects  to  which 
the  almanac  proper  is  often  only  secondary,  can  be  merely 
alluded  to  here.  A  number  of  publications,  issued  in  Ger- 
many from  the  middle  of  the  18  th  to  the  middle  of  the  19th 
century,  under  such  titles  BAJ£usenalmanach,otAlmanach  des 
Muses,  contain  some  of  the  best  works  of  some  of  the  most 
celebrated  Qennan  poets.  The  Almanaeh  de  Gatha,  which 
has  existed  since  1764,  and  is  published  at  present  both  in 
French  and  German,  gives  a  particular  account  of  all  the 
royal  and  princely  families  of  Europe,  and  ample  details, 
compressed  into  little  space,  concerning  the  administration 
and  the  statistics  of  the  different  states  of  the  world.  As 
works  of  general  statistical  reference,  the  two  national 
almanacs,  Oliver  and  Boyd's  New  JEdinhurgh  Almanac 
(from  1837)  and  Thomas  Irish  Almanac  (from  1843),  are  of 
very  great  value. 

The  Nautical  Almanac  is  a  publication  the  object  of 
which  is  to  supply  information  that  is  indispensable  to  the 
navigator  and  the  astronomer.  It  gives  with  the  utmost 
precision  the  positiona  of  the  principal  heavenly  bodies  at 
short  intervals  of  time,  and  other  important  details  of 
celestial  phenomena.  The  moon's  exact  position  is  regis- 
tered for  every  hour,  and  also  the  angular  distances  at 
noon  and  midnight  daily  of  the  moon  from  the  sun  and 
several  fixed  stars.  By  means  of  the  data  thus  supplied,  in 
connection  with  observations  of  the  heavenly  bodies,  time, 
latitude,  and  longitude  can  be  determined.  The  Nautical 
Almanac  has  been  published  regularly  since  the  issue  in 
1766  of  t^e  Almanac  for  1767.  It  was  originated  by  Dr 
Maskelyne,  the  astronomer-royal,  who  conducted  it  for 
many  years.  About  1830  the  Lords  of  the  Admiralty 
were  induced  by  complainvs  of  its  defects  to  bring  the 
subject  under  the  notice  of  the  Hoyal  Astronomical  Society. 
The  society  appointed  a  committee  to  consider  what  changes 
ecemcd  necessary,  and,  on  the  committee's  recommendation, 
the'  form  was  adopted  which  has'  continued  with  littie 
chani^e  from'  1834  to  the  present  time.  '^During  that  period 
the  Almanac  has  been  published  under  the  superintendence 
of  the  Admiralty.  It  is  issued  generally  three  years  at  least 
before  it  comes  into  use.  The  Connaissanee  des  Temps 
(from  1679),  the  Berliner  Jahrhuch  (from  1776),  and  the 
American  Ephemcris  and  Nautical  Almanack  (from  1855) 
are  publications  of  a  similar  kind. 

(See,  in  addition  to  works  referred  to  above,  interesting 
papers  by  Mr  J.  O.  Halliwell  and  Professor  De  Morgan  in 
ihe- Companion  to  the  Almanac  for  1839,  1840,  1845, 
1846.) 

ALMANSA,  a  town  of  Spain,  in  the  provuee  of  Al- 
bacete,  35  miles  E.S.E.  of  the  town  of  that  name,  on  the 
Madrid  and  Alicante  railway.  The  surrounding  plain  is 
very  fertile,  and  irrigated  by  means  of  a  large  reservoir. 
There  are  manufactures  of  Unen  and  cotton  fabrics,  and 
also  of  brandy,  leather,  and  soap.  A  Moorish  eastie  is  to 
be  seen  on  a  hill  to  the  north-west  of  the  town.  About  a 
mile  from  Almansa  stands  an  obelisk  commemorating  the 
decisive  battle  fought  here  on  25th  April  1707,  in  which 
the  French,  under  the  Duka  of  Berwick,  the  natural  «on- 


of  James  H  of  England,  completely  defeated  the  tlHed 
English  and  Spanish  armies.  The  French  greatly  ooV 
numbered  the  opposing  f  orcei  This  battle  Imstened  tlit 
conduflion  of  the  war  of  the  Spanish  snccession.  FopD]a> 
tion  of  the  town,  about  8000. 

ALME,  or  Aimai  (from  dlim,  wise,  learned),  the  dsbm 
of  a  distinct  class  of  singing  girU  in  Egypt,  To  be  receired 
into  it,  according  to  M.  Savary,  it  is  necessary  to  have  a 
good  voice,  to  uaderstand  the  language  well,  to  know  the 
rules  of  poetry,  and  be  able  to  compose  and  sing  imprompta 
couplets  adapted  to  the  circumstances.  The  ahnsi  are 
present  at  all  festivals  and  entertainments^  and  also  it 
funerals,  where  they  act  the  part  of  hired  mourners.  They 
are  to  be  distingmshed  from  the  ghawazee,  or  dandag 
girls,  who  perform  in  the  public  streets,  and  are  of  a  lover 
order. 

ALMEIDA,  a  strongly-fortified  town  of  Portugal,  in  ths 
provinoe  of  Beira,  situated  between  the  Coa  and  the  Dnas 
Cases,  a  braneh  of  the  Agueda,  95  miles  N.K  jit  Coimbca, 
and  25  miles  from  the  Spanish  fortress  of  Ciudad  Rodriga 
It  was  taken  by  the  Spaniards  in  1762,  and  again  by  the 
French  in  1810.  The  recapture  of  it  by  the  Duke  of 
Wellington  in  1811  was  deemed  one  of  the  most  brilliant 
exploits  of  the  Peninsular  war.  It  ia  well  fortified,  and 
contains  an  ancient  church  "nd  two  hospitals.  Popula- 
tion, 6580. 

ALMEIDA,  Don  FBAxasoo  de,  the  first  viceroy  of 
Portuguese  Ihdia,  was.  bom  at  Lisbon  about  the  nuddle  o! 
the  15  th  century.  He  was  the  seventh  son  of  the  second 
Count  of  Abrantes,  and  thus  belonged  to  one  of  the  most 
distinguished  families  in  Portugal  In  his  youth  he  took 
part  under  Ferdinand  of  Aragon  in  the  wars  against  the 
Moors  (1485-92).  In  March  1505,  having  received  from 
Emmanuel  L  the  appointment  of  viceroy  of  the  newly-con- 
quered territoxy  in  India,  he  set  sail  from  Lisbon  in  com- 
mand of  a  large  and  powerful  fieet,  and  arrived  in  July  at 
Qmloa,  which  yielded  to  him  almost  without  a  struma 
A  mudi  more  vigorous  resistance  was  offered  by  the  Moors 
of  Mombaza,  but  the  town  was  taken  and  destroyed,  and 
its  large  treasures  went  to  strengthen  the  resources  of 
Almeida.  At  other  places  on  his  way,  such  as  the  island 
of  Angediva,  near  Ckm,  and  Cananore,  he  built  forts,  and 
adopted  measures  to  secure  the  Portuguese  supremacj. 
On  his  arrival  in  India  he  took  up  his  residence  at  Cochin, 
where  a  Portuguese  fort  had  been  built  by  Albuquerque 
in  1503.  The  most  important  events  of  Almeida's  brief 
but  vigorous  administration  were  the  conclusion  of  a  com- 
mercial treaty  with  Malacca,  and  the  discoveries  made  by 
his  son  Lorenso,  who  acted  as  his  lieutenant  The  latter 
was  probably  the  first  Portuguese  who  visited  Ceylos, 
where  he  estabhshed  a  settiement,  and  is  also  celebrated  ss 
the  discoverer  of  Madagascar  and  the  Maldive  isLanda  In 
1508  he  was  killed  at  Dabul  in  a  naval  engagement  with 
the  Moors.  His  father  was  preparing  signally  to  avenge 
his  death  when  Albuquerque  arrived  in  Cochin,  and  pre- 
sented a  conmiission  empowering  him  to  supersede  Almeida 
in  the  government.  It  was  probably  Almeida's  unwiDinf- 
ness  to  be  thwarted  in  his  scheme  of  vengeance  that  chiefij 
induced  him  to  refuse  to  recognise  Albuquerque's  com- 
mission, and  to  cast  him  into  prison.  (See  Albuquzsqus.) 
The  punishment  he  infiicted  on  the  Moois  was  sfeedj 
and  terrible.  Sailing  along  the  coast,  he  pillsged  and 
burned  various  ports,  including  Goa  and  Dabol,  and 
finally  encountering  the  enemy's  combined  fleet  off  Din 
early  in  1509,  ha  completely  destroyed  it  Betaming 
immediately  to  Cochin,  he  held  out  for  a  few  months 
against  the  claims  of  Albuquerque,  but  in  November  1509 
he  was  compelled  to  yield.  Chi 'the  1st  December  he  set 
sail  for  Europe  with  an  eaeort  of  three  vessela  Ob  the 
voyage  the  fleet  called  at  SaUanha  Bay,  in  Sooth  A&iesi  to 
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proeora  ivater,  and  liere  Almeida  iras  killed  (Much  1, 
1510)  in  an  nnproYokod  attack  upon  the  Gaffze  aatives, 
during  which  he  ahowed  great  pefscnal  coturage.  Hxa  body 
was  reooveied  on  the  following  day,  frightfully  mntilated, 
and  receired  a  hasty  bnriaL 

ALMERIA,  a  modem  pronnee  of  Spain,  comprehending 
the  eastern  portion  of  the  ancient  kingdom  (rf  Grenada. 
It  is  bounded  on  the  N.  by  Jaen  and  Mnrda,  oifi  the  R 
and  S.  by  Moicia  and  the  Mediterranean,  and  on  the  W. 
by  Qranada ;  with  an  area  of  about  3300  square  miles. 
The  province  Is  trarersed  by  mountain  ridges,  some  of 
them  of  considerable  eleration,  with  corresponding  Talleys 
and  plains  of  great  fertility.  The  principal  sierras  are 
thoee  of  Maria,  Almahilla,  Cabrera,  Alma^^era,  Qata,  and 
Gador,  and  in  tiie  W.  some  ofibhoots  of  the  Siena  Nevada. 
The  most  considerable  riTcra  are  the  Almanxora,  running 
from  west  to  east,  with  a  course  of  about  50  ndles;  the 
Almeria,  flowing  from  north-west  to  south-east ;  and  the 
Adra  from  noi&  to  south,  watering  the  fertile  district 
between  the  Sierra  de  Qador  and  the  Alpigarraa.  On  the 
S.  coast  is  the  Qulf  of  Almeria,  a  spacious  bay,  25  miles 
wide  at  the  entrance,  and  about  10  miles  in  depth.  The 
climate  of  the  province  is  mild,  ousept  in  the  interior, 
where  the  winter  is  cold.  On  the  coast  rain  seldom  falls, 
and  south-west  winds  prevail  The  inhabitants  are  prin- 
dpaUy  engaged  in  mining  and  agriculture.  Many  of  Uie  pro- 
prietors farm  their  own  land,  the  number  of  landed  pro- 
perties being  44,858,  while  the  tenants  ar^  only  7365.  Of 
the  area  of  the  province,  376,698  acres  are  arable  and  pasture 
land;  13,538  acres  vineyards;  5360  acres  olive  plantations; 
30,797  acres  cultivated  mountain  and  wood  lands;  and 
1,686^738  acres  uncultivated.  There  are  438,357  head  of 
live  stock.  All  kinds  of  grain  are  raised  in  abundance. 
The  common  fruits  are  plentiful,  as  well  as  oranges,  lemons, 
and  vines.  Much  excellent  silk  is  produced  in  the  western 
districts ;  cotton  is  nused  to  some  extent  along  the  coast, 
and  the  sugarcane  is  also  cultivated.  Oattle  are  extensively 
bred;  those  of  the  valley  of  the  Almeria  are  especially 
remarkable  for  their  size  and  beauty.  The  province  is  one 
of  the  richest  in  minerals  cS  all  Spain,  ikt  mountains 
yielding  silver,  mercniy,  lead,  antimony,  copper,  and  iron. 
The  sUver  mines  of  the  Sierra  de  Almagrera,  opened  in 
1839,  produced  in  1843  nearly  1,700,000  ounces;  while 
the  lead  mines  of  the  Sierra  de  Oador  are  computed  to 
have  yielded,  from  1795  to  1841  inclusive,  11,000,000 
quintab  of  lead,  and  the  present  annual  output  is  from 
30,000  to  40,000  tons  of  ore.  In  the  Sierra  de  Qata, 
jaspers  and  agates  are  found ;  in  the  Sierra  Nevada,  to  the 
west,  are  the  celebrated  quarries  of  Macael  marble;  and  the 
Sierra  Cabrera  yields  antimony,  malachite,  gypsum, 
magnetic  iron,  Ac.  The  manufactures  of  the  province 
consist  chiefly  of  ^esparto  cordage,  white-lead,  shot^  salt- 
petre, soap,  leather,  and  earthenware.  The  principal 
exports  are  lead,  esparto,  barilla,  and  soap;  while  the 
imports  include  coal  and  machinery  from  England,  woollen 
and  cotton  stuffs  from  Catalonia,  silk  from  yalenda  and 
Malaga,  and  linen  from  Marseilles  and  Gibraltar.  From 
the  want  of  adequate  facilities  for  communication,  the 
development  of  the  agricultural  and  mining^resouroes  of 
Almeria  has  not  been  so  rapid  as  might  have  been  expected. 
The  disturbances  attending  the  revolution  cd  1868  have 
sIbo  had  a  prejudicial  effect  Education  is  in  a  backward 
state,  the  proportion  of  the  population  at  school  being 
only  fifteen  in 'the  thousand.  Crime,  although  great,  is 
not  excessive,  offences  against  the  person  forming  the 
greater  number  of  the  cases  tried.  The  people  generally 
are  simple,  sober,  and  religiou&  Population  in  1870, 
estimated  at  361,553. 

AuouA,  the  capital  of  the  above  province,  lies  on 
the  Gulf  of  Ahneriis  on  the  Heditenanean,  72  miles  £.S.Bb 


of  Qranada.  Trcm  the  strength  of  the  port  it  was  deemed 
by  the  Moorish  longs  of  Qranada  one  of  the  most  valuable 
of  their  fortresses  and  thei^  best  commercial  harbour. 
Sailing  hence^  their  cruisers  overawed  the  Catalans  and 
Italians,  and  their  merchant  ships  conveyed  the  inroduoe 
of  the  country  to  Africa,  Egypt,  and  Syria.  In  the  time 
of  the  Moors  Almeria  was  the  seat  of  hordes  of  pirates. 
The  walls  of  the  town,  and  the  Moorish  fortren,  or 
Alcazaba,  overlooking  it^  as  well  as  tiie  architecture  of 
many  of  the  houses,  still  attest  its  Moorish  origin.  It  is 
pretty  well  built,  and  has  several  handsome  squares, 
although  the  streets  are  generally  narrow.  Almeria  is  the 
seat  of  a  bishop^  and  has  a  cathedral  and  theological 
seminaries.  Off  the  port  there  is  good  anchorage  in  12 
and  14  fathoms  water;  and  in  adc&tion  to  its  landward 
defences  the  place  is  protected  towards  the  sea  by  the 
forts  of  Trinidad  and  Tiro.  In  1866, 46  vessels,  of  21,603 
tons,  with  cargoes,  entered  and  cleared  the  port;  and 
the  annual  value  of  the  exports  is  about  £50,00CL  The 
manufactures  are  trifling,  but  there  is  a  good  export  trade 
in  wine,  soda,  esparto,  dik,  and  lead;  while  the  imports 
consist  chiefly  of  coal  and  manufactured  goods.  Here 
there  are  also  some  mineral  springs*  FopiUation  (1857), 
27,036, 

ALMOHADES  (Almoahedun,  Unitarian),  a  Mahometan 
dynasty  that  flourished  in  Africa  and  in  Spain  during  the 
12th  and  13th  centuries.  Mohammed-Ibn-Abdallah,  the 
founder  of  the  Almoahedun  sect,  was  the  son  of  a  lamp- 
lighter in  the  great  mosque  at  Sous-el-Aksa.  He  studi^ 
at  Cordova,  and  afterwards  visited  Cairo  and  Baghdad, 
where  he  became  the  disciple  of  the  famous  philosopher 
Alganali.  In  order  to  establish  his  power  with  his  country- 
men, he  connected  himself  with  Abd-el-Mumen,  a  young 
Mussulman  of  great  abilities,  whom  he  sent  forth  as  his 
apostle  to  propagate  the  new  doctrine  H 116-1 7);  while 
in  hie  own  person  he  affected  an  unusual  degree  of  piety 
and  mortification,  appearing  in  tattered  garments,  and 
interdicting  the  use  of  wine  and  music  and  every  gratifica- 
tion of  the  sensea  His  fame  spread  rapidly  among  the 
mountain  tribes  of  Mahgreb,  and  the  ignorant  multitude 
adopted  his  opinions  with  eager  seal  Hu  followers  saluted 
him  as  the  Al-Mehedi  on  the  *28th  November  1121. 
Entering  the  city  of  Marocco,  this  new  prophet  foretold 
the  doi^all  of  the  existing  dynasty,  and  mocked  the 
authority  of  the  reigning  prince  Aii-Ibn-Yussef.  Ali,  luUed 
in  security,  despised  his  predictions  as  the  mere  ravings  of 
a  fanatic ;  and  it  was  not  without  some  difliculty  that  he 
was  at  length  prevailed  on  to  bamsh  him  from  the  city. 
Mohammed  retired  to  the  mountains,  and  fortified  the 
town  of  Tinmal,  which  he  defended  against  every  assault 
of  his  enemies  (1123).  His  retreat  became  the  rendezvous 
of  a  numerous  sect,  who  assumed  the  title  of  Almoahedi, 
or  Almohades,  and  asserted  that  they  alone  of  all  the 
Mussulmans  maintained  the  religion  of  Islam  in  its  original 
purity.  Many  Arab  and  Berber  tribes  acknowledged  him 
as  their  political  chief,  and  20,000  soldiers  rallied  around 
his  standard.  Ali  only  perceived  the  error  he  had  com- 
mitted when  it  was  too  late :  lus  armies,  at  each  encqunter, 
were  panioetruck,  and  fled.  Vet  notwithstanding  the 
great  success  of  liie  AlmohadeS;  the  vast  empire  of  the 
Almoravides  was  not  at  once^subdued :  and  Mohammed, 
after  an  ineffectual  attempt  to  reduce  the  city  of  ^larocco, 
died  in  the  year  1130,  having  failed  to  eccoroplish  the 
object  of  his  ambition,  the  possession  of  a  throne.  He 
was  succeeded  by  Abd-el-Mumen,  who  assumed  the  title  of 
Emir^'Mumentn,  or  Commander  of  the  Faithful  During 
the  thirty  years  that  he  reigned,  and  under  his  descendants, 
Tussef  and  Fakub,  called  Almanzor-Billah,  the  dynasty  of 
the  Almohades  was  exceedingly  illustrious,  and  tho  arta 
flourished  greatly.    They  tendered  themselves  mastexa  of 
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tha  provinces  of  Fei^  Muoeco,  Tlemeeiiy  Oniiy  and  Tnnia; 
and  pa^ung  into  Spain,  thay  ovenan  Andidnsia,  Valancu^ 
and  a  part  of  Aragon  and  Portugal,  aa  far  the  Ebro  on  one 
aide  and  the  Tagua  on  the  other.  But  thia  yont  enpiia 
waa  not  of  long  continuance;  for  in  the  year  l2l2,  when 
the  Moslems  under  Mohammed  were  defeated  by  the 
Christian  princes  of  Spain  in  the  great  battle  of  Los  Naros, 
near  Tolosa,  the  goTemors  of  the  Beveral  provinces  took 
advantage  of  that  disaster  to  throw  off  their  alleipance,  and 
declared  themselves  independent— an  efample  that  was  the 
signal  for  a  general  revolt  The  dynasty  of  the  AJmohades 
became  extinct  in  Spain  in  the  year  1257,  and  in  Africa  in 
1269.  The  last  sovereign  of  this  race,  Abu  Dabus  Edris, 
who  had  with  difficulty  maintained  a  shadow  of  power  in 
the  city  of  Marocoo,  waa  assassinated  by  a  slave.  They 
were  succeeded  by  the  dynasties  of  the  Hafsides,  the 
Mevanides,  and  the  Merinides.     See  Almobati]>E8. 

ALMON,  JoHK,  a  political  pamphleteer  and  pubUsher 
of  considerable  note,  was  bom  at  Liverpool  about  1738. 
In  early  life  he  was  apprentice  to  a  printer  in  his  native 
town,  and  he  subsequently  spent  two  years  at  sea.  He 
came  to  London  in  1758,  and  at  once  commenced  a  career 
which,  if  not  important  in  itself,  hsd  a  very  important 
influence  on  the  political  histoiy  of  the  country.  The 
opposition,  hampered  and  harassed  by  the  government  to  an 
extent  that  threatened  the  total  suppression  of  independent 
opinion,  were  in  great  need  of  a  channel  of  communication 
with  the  public,  and  they  found  what  they  wanted  in 
Almon.  He  had  become  personally  known  to  the  leaders 
through  various  publications  of  his  own  which  had  a  great 
though  transient  popularity;  the  more  important  of  these 
being  The  Condud  of  a  UxU  Noble  Commander  [Loid 
George  SadcviUe]  Examined  (1759) ;  a  RevUw  of  ihe  Reign 
ofOeorge  II. ,  puolished  on  the  death  of  that  monarch;  a 
Review  of  Mr  JPttfe  Administration  (1761);  and  a  collec- 
tion of  letters  on  political  subjects.  The  review  of  Pitt's 
administration  passed  through  four  editions,  and  secured 
for  its  author  the  friendship  of  Lord  Temple,  to  wLom  it 
was  dedicated.  Being  thus  in  the  counsels  of  the  party, 
he  waa  persuaded  in  1763  to  open  a  bookseller's  shop  in 
Piccadilly,  chiefly  for  the  publication  and  sale  of  political 
pamphlets.  Aa  he  generally  revived  with  every  pamphlet 
a  sum  sufficient  to  secure  him  against  all  contingencies,  it 
cnnnot  be  said  that  he  acted  entirely  from  disinterested  or 
patriotic  motivea.  At  the  same  time,  he  deserves  the  credit 
of  intrepidity;  and  it  cannot  be  denied  that,  whether  he 
knew  the  full  value  of  the  principle  for  which  he  was  con- 
tending or  not,  he  did  very  much  to  secure  the  freedom  of 
the  press.  The  government  of  course  were  not  unobservant 
of  Almon'4  proceedings,  and,  as  lua  often  been  the  case. 
strengthened  his  influence  by  the  very  measuiea  they  took 
to  reprcA  it  In  1 765  the  Attomey-Qeneral  moved  to  have 
him  tried  for  the  publication  of  the  pamphlet  entitled 
^w-iee  and  Libels,  but  the  prosecution  failed;  and  in  1770, 
for  merely  selling  a  copy  of  the  London  Museum  con- 
taining Junius's  celebrated  "Letter  to  the  King,"  he  was 
acntenced  by  Lord  Mansfield  to  pay  a  fine  of  ten  marlu, 
and  give  security  for  his  good  behaviour.  It  was  this  trial 
that  called  forth  the  letter  to  Lord  Mansfield,  one  of  the 
muit  bitter  of  the  Junius  series.  Almon  himself  published 
an  uccoiint  of  the  trial,  and  of  course  did  not  let  slip  the 
opportunity  of  icprinting  the  matter  that  had  been  the 
gionud  of  in'iictmeut,  but  no  further  proceedings  were 
taken  a<(ainst  him.  In  1774  Almon  commenced  Uie  pub- 
lic4stion  of  liis  Farliamentary  Register,  and  he  also  issued 
an  absti-bct  of  the  debates  from  1742,  when  Chandler's 
Reports  ceoiied,  to  1774.  About  the  same  time,  having 
earned  a  competency,  he  retired  to  Boxmoor  in  Hertford- 
shire, thon^h  he  still  continued  to  write  on  political  subjecta 
Be  afterwarUto  became  proprietor  of  the  General  Adverii^er^ 


in  the  management  of  which  he  lost  h«8  fortnne^  and  «aa 
declared  insolvent  To  these  calamitiea  waa  %f\M  aa 
impridonment  for  Hbel  and  a  sentence  of  outlawry.  Bdn; 
enabled  at  last  to  return  to  Boxmoor,  he  oontinned  for 
some  yeara  a  career  of  undiminished  Utenuy  activity.  His 
laat  work,  a  Life  of  Wilkes,  in  five  volumes  (1805),  was 
perhaps  hk  worat^  being  entirely  wanting  in  proportioQ 
and  arrangement  He  died  on  the  12th  December  1805. 
A  complete  list  of  Almon'a  works,  moat  of  which  appeared 
anonymously,  is  given  in  Watfa  BOdiotheea  Rrikamica, 
Though  their  literary  merit  is  not  greats  they  are  of  very 
con^derable  value  to  the  student  of  the  political  history 
of  the  period.  r 

ALMOND.  This  is  the  fruit  of  Amygdalvi  cmmsnu, 
a  plant  belonging  to  the  natural  order  Roaaoee,  aab-order 
Amygdale»  or  DrupifersB.  The  tree  appears  to  be  a  nativs 
of 'Asia,  Barbary,  and  Marocco;  but  it  haa  been  extensively 
distributed  over  the  warm  temperate  region  of  the  Old 
World.  It  is  a  tree 
of  moderate  sixe ;  the 
leaves  are  oblongs 
lanceolate,  and  ser- 
rited  at  the  edges; 
and  the  flowers, 
which  appear  early  in 
spring,  are  of  a  pink 
colour.  The  fruit  is 
a  drupe,  having  a  ' 
downy  outer  coat, 
called  the  epicarp, 
covering  a  tough 
portion  called  £e 
mesocarp,  which  en- 
closes thereticulated 
hard  stony  shell  or 
eudocarp.  The  seed  ''"^^ 
is  the  kernel  which  ^^ 
is  ccmtained  within  -*.--.f5. 
these  coverings.  The     * '^^•'^        __  _ 

Sneii-aimonas    OI     vMeh  U  a  anip*  vttli  a  t-.«f!»  mtmcmxp,    n« 

tnde  consist  of  the  "•^^*»**./*fM**  •"•"5J  tnBMUtrf  ai- 
endocarps  endosmg    i^vmbL  svil  s).  th^'wvx  uk,  wueh  •em*  la 

th#  MMiHa.  TliA  tMA  OeBMla  zzs.  ST,  «ad  la  than  traudatei  Wad, 
\az  seeaa.  xue  vee  ,pp,^  to  ba  tha aaua  if  rii#  Ateaaa^n^  vMa 
grows  in  S^na  and     aiataibthaMmaaf  thaaalt 

Palestine;  and  is  referred  to  in  the  BiVle  under  the  naue 
of  iSSftaJte  4  meaning  '*  hastexL*  The  word  Lu^  which  oceius 
in  Genesis  xxx  37,  and  which  has  been  translatc^J  hazel, 
is^iSupposed  to  be  another  name  for  the  almond.  In  Pales- 
tine the  tree  flowers  in  January,  and  this  hastening  of  tbo 
period  of  flowering  seems  to  be  alluded  to  in  Jeremiah  i 
11,  12,  where  the  Lord  asks  the  prophet,  "What  see4 
thou  V*  and  he  replies,  **  The  rod  of  an  almond-tree;"  and 
the  Lord  says,  "  Thou  hast  well  seen,  for  I  will  hasten  my 
word  to  perform  if  In  Ecdesiastes  xli  5  it  is  said  the 
«  almond-tree  shall  flourish."  This  has  often  been  bupposfd 
to  refer  to  the  resemblance  of  the  hoary  locks  of  age  to 
the  flowers  of  the  almond;  but  thiir  exposition  is  not  borne 
out  by  the  facta  of  the  case,  inasmuch  as  the  flowers 
of  the  almond  are  not  white  but  pink.  The  passage  is 
moie  probably  intended  to  aUnde  to  the  hasteniiig  or  rapid 
approach  of  old  aste.  The  application  of  Shaked  or  kcuU% 
to  the  almond  is  similar  to  the  use  of  the  namo  **  May* 
for  the  hawthorn,  which  usually  flowers  in  that  month  io 
BritaiiL  The  rod  of  Aaron,  mentioned  in  Numbera  xvil, 
was  taken  from  an  almond-tree;  and  the  Jews  atill  cany 
rods  of  almoud-bloflsom  to  the  synagogues  on  great  feativd 
daysL  The  fruit  of  the  almond  Bupplic«l  a  model  fcur  certain 
kinds  of  ornamental  carved  work^  (Exodus  xxv.  33,  34; 
xxxvii  19,  20).  Dr  Tristram  renutfks:  " The  faloasom  of 
the  almond  is  a  very  pale  pink,  but  where^  m  in  the 
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oreharda  n«ar  Nablous  (Shechem),  tlie  peach  and  almond 
trees  are  intenninirled,  the  almond  looke  white  hy  com- 
parison. In  early  spring  it  fonns  a  beentiful  feature  in  the 
landscape  then^  as  the  lower  slopes  of  Qerisim,  as  well  ss 
the  TsUey,  are  studded  with  almonds  and  peaches,  in  Uvely 
sontrast  with  the  deep  green  foliage  of  the  orange-trees, 
and  rivalling  an  apple  orchard  in  splendour  of  colour. 
There  are  also  many  wild  almond-tiees  on  Mount  CarmeL 
Hie  tree  seldom  exceeds  12  to  16  feet  in  height*  Thus 
are  two  Tarieties  of  the  plant,  the  one  producing  sweet,  the 
other  bitter  almonds.  The  kernel  of  Uie  former  contains  a 
fixed  oil  and  emulsin;  while  that  of  the  latter  has  in  addi- 
tion a  nitrogenous  sul/stance  called  amygdalin,  which,  by 
combination  with  emukln,  produces  a  yoktlle  oil  an4  prus- 
aic  add.  The  flowers  of  the  bitter  almond-tree  {Amygdalua 
communis,  variety  amara)  are  larger  and  whiter  thim  those 
of  the  sweot  almond-tree  {Amy^Uua  commtmtt,  variety 
dulcit).  The  sweet  almond  is  bland  and  inodorous.  There 
are  numerous  commercial  varieties,  of  which  the  most 
esteemed  is  the  Jordan  almond,  imported  from  Malaga. 
Valentia  almonds  are  also  valued.  Freah  sweSt  almonds 
are  nutritive  and  demulcent,  but  as  the  outer  brown  skin 
or  episperm  sometimes  causes  irritation  of  the  alimentary 
canal,  Uiey  are  blanched  by  removal  of  this  skin  when  used 
at  dessert  When  bitter  almonds  are  pounded  in  water 
a  ratafia  odour  is  |>roduced,  on  account  of  the  formation  of 
pmssio  add.  The  essential  oil  or  essence  of  almonds,  so 
mnch  employed  for  flavouring  dishes,  requires  to  be  used 
with  caution,  as  it  possesses  marked  poisonous  qualities. 
In  some  cases  the  oil,  even  when  taken  in  small  quantities, 
produces  nettle-rash.  The  import  of  sweet  almonds  into 
Britain  in  1870  amounted  to  36,189  cwt;  of  bitter  almonds, 
7618  cwt  G 

ALM0NDBUK7,  an  extensive  parish  and  township  of 
Yorkshire  in  England,  lying  to  the  S.R  of  Huddersfield. 
As  the  manufactures  of  Huddersfield  have  increased, 
varioQs  outlying  districts  hare  been  bmit  on,  so  that  the 
parish  of  Almondbury  now  indudes  a  considerable  part  of 
that  important  and  flourishing  town.  The  parish  contains 
28,092  acre.*.  The  town  Ues  on  the  river  Calder,  2  miles 
8.£b  of  Hnddeisfield,  and  had  formerly  a  t»ithedral  and  a 
strong  castla  By  some  writers  it  is  supposed  to  occupy 
the  site  of  the  Roman  Campodunnm  mentioned  by 
Antoninus;  but  whether  or  not,  the  place  can  boast  a 
Roman  origin — ^it  was  at  least  a  town  of  importance  in 
Saxon  times,  and  a  seat  of  the  kings  of  Northumbria.  It 
has  a  free  grammar  school  founded  by  James  L,  a  good 
church,  and  several  other  public  buildings.  The  inhabitants 
of  the  town  and  parish  are  chiefly  engaged  in  the  manu- 
facture of  fine  cloths,  and  woollen, -cotton,  and  silk  goods. 
In  1871  the  population  of  the  pariah  itas  46,299;  of  the 
township,  11,669. 

ALMONER,  in  its  piimitive  soufs,  denotes  an  officer  in 
religious  houses,  to  whom  bdonged  the  management  and 
distribution  of  the  alms  of  the  house.  By  the  ancient 
canons,  all  monasteries  weie  to  spend  at  least  a  tenth 
part  of  their  income  in  alms  to  the  poor,  and  all  bishops 
were  required  to  keep  almonera 

LoBD  Auf  ONEB,  or  Lord  Hioh  AuioirBB  of  ENOXiAin>, 
is  an  eoelesiastical  officer,  generally  a  bishop,  who  has  s 
li^ht  to  the  forfeiture  of  sU  deodands  and  the  goods  of  a 
felo  d€  te,  which  he  is  to  distiibute  among  the  poor.  He 
has  also,  by  virtue  of  an  ancient  custom,  the  power  of 
giving  the  first  dish  from  the  king's  table  to  whstever  poor 
person  he  pleases,  or,  instead  of  it^  an  alms  in  money. 
See  Mafitdat  Thubsdat. 

ALMORA,  the  principal  town  in  the  British  diatriot  of 
KumAon,  within  the  lieutenant-goremorship  ot  the  North* 
Western  Provinces,  is  situated  in  29*"  S5'  N.  lat,  and  79*" 
iZ  E  lon^     The  town  is  built  on  the  erest  of  a  ridge  of 


the  UimAlayas,  nuinmg  oast  and  west,  and  6337  feet  abore 
sea-leveL  It  consists  chiefly  of  a  aingle  street,  about  60 
feet  wide  and  three-quarters  of  a  mile  long,  dosed  by  a 
crate  at  each  end.  A  few  detached  houses,  inhabited  by 
Europeans,  are  scattered  along  the  face  of  the  mountain 
bdow  the  town.  The  town  was  captured  by  the  Ghirkhis 
in  1790,  who  oonstmoted  a  fort  on  the  eastern  extremity 
of  the  ridge.  Another  dtadel,  Fort  Hoira,  is  situated  on 
the  other  extremity  of  the  ridge.  AlmorA  is  also  cdebrated 
as  the  scene  of  the  Britldh  victory  which  terminated  thd 
war  with  NepAl  in  April  1816,  and  which  resulted  in  the 
evacuation  of  EumAon  by  the  GurkhAs,  and  the  annexa- 
tion of  the  province  by  the  British.  According  to  the 
census  of  1872,  the  town  oontains  a  population  of  6900 
sbula  It  has  boen  constituted  a  municipality,  the  rcTenue 
and  expenditure  of  which  in  1871-72  is  returned  as  fol- 
lows : — Revenue — Receipts  from  octroi,  £29,  16a;  house- 
tax,  X211,  8a;  other  sources  of  income,  £30,  14a:  total, 
£271,  18a.  Expenditure — EsUblishment,  induding  cost 
of  collection,  police,  and  oonservanoy,  £182;  repairs,  £90, 
16a;  other  items,  £3,  16a  :  total,  £276,  12a 

ALMORAYIDES,  a  family  of  Mahometan  princes  who 
reigned  in  Africa  and  in  Spain  between  1073  and  1147 
A.D.  This  appellation  was  derived  from  the  sect  of  AU 
Jlorabethun  (Dedicated  to  the  service  of  God),  which  arose 
about  the  middle  of  the  11th  century,  among  a  poor 
ignorant  tribe  of  Berbers  inhabiting  the  mountains  of 
Atias,  on  the  shores  of  the  Atlantic  Ocean.  At  the  request 
of  a  sheik  of  Lamtouna,  who  had  acquired  some  taste  for 
learning  by  travelling  in  the  Ea^t,  Abdalloh-ben-Tazim, 
an  Arabian  of  extraordiuary  erudition,  consented  to  instruct 
the  people  in  the  truths  of  Islam.  The  enthusiasm  of 
Abdallah  cieated  a  like  zeal  in  the  hearts  of  his  ignorant 
hearers  ;  and  by  the  energy  and  novdty  of  his  discourses 
he  so  inflamed  the  minds  of  his  disciples  that  thoy  com- 
pelled those  whom  persuasion  could  not  more  to  embrace 
the  new  religion.  Thus  Abdallah  found  himself  at  the 
head  of  a  numerous  sect,  who  soon  began  to  regard  him  as 
their  leader  both  in  temporal  and  spiritual  mattera  Under 
t)ie  name  of  Almorabethun  or  Almoravides,  they  overran 
the  country  of  Daza,  lying  between  the  desert  of  Sahara 
and  the  andent  Getutia,  and  ultimately  extended  their 
conquesto  from  the  shores  of  the  Mediterranean  to  the 
frontiers  of  Nigritia.  AbdaDah  died  on  the  fidd  of  battle  in 
the  year  1058.  He  was  succeeded  by  Abu-Bekr-Ibn-Omar, 
a  man  whose  abilities  were  scarcely  equal  to  the  difficulties 
of  the  position  in  which  he  was  placed.  In  1072  he 
was  supplanted  ^by  Tussef-Ibn-Tashfyn,  to  whom  he  had 
entrusted  the  goTomment  on  setting  out  for  Atlas  to 
quell  an  insuirection  of  the  Berbers.  Tussef  completely 
established  the  Almoravide  power  in  Al-Magreb  in  1073. 
On  the  inviUtion  of  Mohammed  of  Seville,  he  crossed  to 
Algedras  in  1086,  and  at  once  marched  againrt  Alphonbo 
YL,  the  most  poii  erful  prince  in  ChristeudouL  They  met  in 
the  plains  of  Zalaca  (23d  Oct  1086),  and  Alphonso  was 
defeated  with  terrible  abughter.  The  news  of  Tussof s 
success  induced  many  of  tiie  Arabs  of  Spain  to  enlist 
under  his  victorious  banner.  In  a  thiid  expedition  to 
Spain  (1091),  he  attacked  Mohammed,  and  after  a  protracted 
nege  became  master  of  Sevilla  This  conquest  was  followed 
by  the  subjugation  of  Almeris,  Denis,  Xativa,  and  Valen- 
cia. The  acquisition  of  the  Balearic  Idea  was  the  com- 
pletion of  this  vast  empire,  \ihich  extended  from  the  Ebro 
and  the  Tagus  to  the  frontiers  of  Soudan.  Although 
Marocoo  was  his  capitel,  he  frequently  visited  his  Spanish 
dominions ;  and  on  the  last  oocadon,  having  assembM  the 
governors  of  the  province  at  Cordova,  he  appointed  All, 
tiie  yuungeat  of  liL  sons,  as  his  successor.  He  then  re- 
turned to  Morocco,  where  he  died  at  a  very  advanced  age^ 
1106  A.».  (600  of  the  H^a),  after  a  reign  of  fcTtTyeora* 
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Fev  klnn  haro  reoeived  to  aobla  a  heritage  aa  thai  to 
which  A&  eaooeeded.  Hie  fint  yean  of  hu  x«iga  were 
proeperoiuty  though  diatarbed  bj  the  Alinohadei^  who  were 
prepazing  the  wa/  for  the  deetraetioii  of  the  Ahnoravidetf 
AH  waa  at  kat  obliged  to  reoall  from  Spain  hia  aon  Taahfyiiy 
who  waa  using  hia  utmost  endeaTonrs  to  oppoae  the  Tioto- 
ciona  career  of  Alphonao  of  Aragon,  sonuuned  the  Fighter. 
But  the  valour  of  Tashfyn  waa  of  little  ayail  againat  the 
riaing  power  of  the  Almohades:  disaster  followed  disaater; 
and  when,  in  114S,  he  anooeeded  to  the  throne,  but  a 
moiely  of  the  kingdom  remained.  It  waa  in  Tain  that  he 
rocei^  snoooura  from  Spain,  the  troopa  from  that  aoft 
dimate  being  little  fitted  for  eerrioe  in  the  wild  regiona  of 
Atlaa.  DiiTen  from  Tlemecen,  he  sou^t  refuge  in  Oran ; 
but  Abd-el-Momen  appeared  before  its  walls^  and  by  threata 
10  intimidated  the  inhabitants  that  Tashfyn  waa  compelled 
to  attempt  escape  on  hozaeback,  with  ms  favourite  wife 
behind  him ;  but  being  closely  porsued,  he  urged  his  horse 
over  a  predpioe;  and  with  his  wife  was  dashed  to  pieces. 
With  Taahfyn  expired  the  domination  of  the  Almoravides ; 
lor  although  ihtj  stOl  remained  in  posaession  of  the  city 
of  Karocco,  their  power  waa  completely  broken.  Ishak- 
Ibrahim,  the  aon  of  Taah^m,  waa  taken  and  put  to  death 
at  Alcajar  in  1147,  on  ihe  aozrender  of  Marocco  by 
treachery,  and  witii  him  the  dynaaty  of  the  Almoravides 
became  extinct  The  remnant  of  the  seot^  driven  from  Spain, 
took  zefoge  in  the  Balearic  Islanda,  but  it  waa  finally  aap- 
pressed  in  1 208.  (For  the  history  of  the  ArabianB  in  Spain, 
see  the  works  of  Cardonne,  Condd,  St  Hilaire^  I/Herbelot, 
Al-Makkari,  and  Dozy.) 

ALMQYIST,  Kabl  Joitab  Lvdwio,  one  of  the  most 
extraordinazy  figures  that  the  history  of  literature  can 
produce,  waa  born  at  Stockholm  in  1793.  He  began  life 
under  highly  favourable  auapioes ;  but  becoming  tued  of  a 
university  career,  he  threw  up  the  position  he  held  in  the 
capital  to  lead  a  colony  of  friends  to  the  wUda  of  Worm* 
land.  This  ideal  Scandinavian  life  soon  proved  a  failure ; 
Almqviat  found  the  pen  easier  to  wield  than  the  plough, 
and  in  1829  we  find  him  once  more  settled  in  Sto<^olm. 
Kow  began  his  literary  life;  and  after  bringing  out  several 
educational  works,  ha  made  himself  suddenly  famous  by  the 
publication  of  his  great  novel,  The  Book  of  th$  Thon^RoM, 
The  career  so  begun  developed  with  extraordinary  rapidi^; 
few  wiiters  have  equalled  Almqviat  in  productiveness  and 
▼ereatility ;  lyrioel,  epii^  and  dramatic  poems ;  romanoea ; 
lootures;  phUoeophical,  aosthetical,  moral,  political,  and 
educational  treatisea;  works  of  religious  edification,  studies 
in  lexicography  and  history,  in  mathematics  and  philology, 
form  the  most  prominent  of  hia  conntlesa  oontributiona  to 
modem  Swedidi  literatures  8o  excellent  waa  hia  style, 
that  in  this  respect  he  haa  been  conaidered  the  flnt  of 
Swedish  writers.  Hia  life  waa  aa  varied  aa  hia  work. 
UnsettlQd,  unstable  in  all  hia  doings,  he  paaaed  from  one 
Incrative  post  to  another,  at  last  anbaisting  entirely  on  the 
proceeds  olt  literal^  and  joomalistic  labour.  More  and  more 
vehemently  he  espoused  the  cause  of  aodaliam  in  his 
brilliant  novels  and  pamphlets ;  friends  were  beginning  to 
leave  him,  foes  beginning  to  triumph,  when  suddenly  all 
minor  orituasm  was  silenced  by  the  astounding  news  that 
AlmqviBt,  convicted  of  forgery  and  charged  with  murder, 
had  fled  from  Sweden.  Thu  occurred  in  1851.  For  many 
years  no  more  was  heard  of  him ;  but  it  is  now  known 
that  he  went  over  to  America,  and  settled  at  St  Louiai 
During  a  journey  in  Texas  he  was  robbed  of  all  his  manu- 
scripts, among  which  are  said  to  have  been  several 
unprinted  novels.  He  appealed  in  person  to  President 
LuQcoln,  but  the  robbers  could  not  be  traced.  In  1865 
he  returned  to  Europe^  and  his  strange  and  sinister 
eadstenoe  came  to  a  close  at  Bremen  on  the  26th 
of    September    1866^      It    la    by    his    romanceS|    un- 


doubtedly the  beat  in  Swedish,  that  hia  literary  frow  lil 
mainly  be  supported ;  but  hia  aingnlar  history  will  slviji 
point  him  out  aa  a  remarkable  figure  even  when  his  viab 
are  no  longer  read.  Ha  waa  another  Eugene  Aiam,  bet  of 
greater  genius^  and  ao  lar  more  auooeeafiu  ihaX  he  escaped 
the  judicial  penalty  of  hia  Crimea.  (i.  w.  a) 

ALliUG  or  ALGX7M  TEEE.  The  Hebrew  voris 
Ahmtggim  at  A^^ummim  are  translated  Almug  cr  Algcm 
trees  in  onr  version  of  the  Biblejeee  1  Kings  x.  11,  IS; 
2  Ghroo.  iL  8,  and  ix.  10,  11).  llie  wood  of  the  tree  ^ss 
very  preofonsi,  and  waa  brought  firom  Ophir  (jpcobably  scsa 
part  of  India)^  along  with  gold  and  preckma  atonea^  bj 
Hiram,  and  was  used  in  the  formation  of  pilkra  for  tb 
temple  aft  Jerusalem,  and  for  the  king'a  honae;  alee  lor  thi 
inlaying  of  ataira^  aa  well  aa  for  harps  and  paalteriea  Itii 
probably  the  red  aandal-wood  of  India  {Fteroearpiu  msta- 
lintti),  Thia  tree  bebngs  to  the  natural  order  Legumiiuxsy 
Bub-order  FapilionaceflBi  The  wood  is  hard,  heavy,  6o» 
grained,  and  of  a  fine  red  colour.  It  is  different  from  tbo 
white  fragrant  sandal-wood,  which  is  the  produce  of  S» 
iaium  album,  a  tree  belonging  to  a  distinct  natural  ordflL 

ALKUNECAE,  a  small  seaport  town  of  Spain,  in  tk 
province  of  Qranada,  about  83  miles  south  of  the  tovn  of 
that  namei  It  ia  a  place  of  Moorish  origin,  and  is  tol» 
ably  well  buHi  The  harbour  ia  fit  for  small  Teasels  odj, 
and  is  much  expoeed  to  galee  from  the  aaal  Sugar, 
cotton,  and  fruita  are  the  chief  products  of  AJmunocsrand 
the  aurrounding  oountry,  which  is  naturally  very  fertile^ 
but  the  trade  is  email  compared  with  that  of  former  timea 
Population,  0OO(X 

ALirvnCK,  the  county  town  of  Northumberland,  it 
situated  on  the  aouth  bank  of  the  river  Alne^  310  mileB  K. 
of  London,  84  K.  of  Newcastle^  and  29  8L  of  Berwick 
There  are  remaina  of  the  old  wall  <nrhich  auironnded  tb 
town,  and  one  of  the  four  gates  still  exists;  but  most  of  & 
houses  are  comparatively  modem,  and  are  laid  out  in  vdl- 
paved  apacious  atreetsi     In  the  market-place  there  Si  s 
large  town-hall,  and  a  handsome  building  containing  la 
assembly-room  and  a. reading-room.     Beodea  the  paiiih 
church,  Alnwiok  possesses  a  beautiful  district  churdi,  s 
Boman  CSatholio  chapel,  and  aeveral  Froteetanft  diffleating 
plaoea  of  worship^     The  chief  employmenta  are  brevis^ 
tanning    and  brickmalrinfr  but  these  manufactures  se 
here  of  little  importance.     A  small  export  trade  is  esniBd 
on  through  Alnmouth  in  com,  porl^  and  eggi^  and  s 
market  ia  held  every  Saturday  chiefly  for  theae  articha 
The  local  government  consists  of  a  bailifl^  nominated  byib 
Duke  of  Norihumbedand,  and  twenty-four  commoa  eoia> 
dlmen,  four  of  whom  are  elected  annually  aa  chamberlsin; 
the  eouncHmen  fill  up  vacanciea  in  their  body  froia  tb 
freemen,  who  usually  are  about  800  in  numbei;    lb 
ceremony  of  making  freemen  is  of  a  very  peculiar  UndL 
The  candidates,  mounted  on  horseback,  aaaemUa  ia  tb 
market-place  very  early  in  the  morning  of  St  Hark'a  day— 
the  25th  April— cUd  in  white  from  head  to  foot,  viik 
aworda  by  their  sides,  and  attended  by  the  bailiff  cb^ 
ohamberlaina,  who  are  mounted  and  armed  in  the  nsj 
maimer.     From  the  market-plaoe  they  proceed,  with  ransic 
playing  before  them,  to  a  large  pool  called  Freemtn't  WA 
where  they  dismount  and  draw  up  in  a  body  at  some  da 
tance  from  the  water,  and,  <m  a  given  signal  from  tb 
bailiff,  ruah  into  the  pool,  and  acramUe  thiougli  the  and 
aa  fast  aa  tiiey  can.     Aa  the  water  ia  generally  veiy  fod, 
they  come  out  in  a  dirty  condition;  but  they  put  oa  drc 
dothes,  remount  their  horses,  and  lide  at  full  gaUop  i«^^ 
the  boundarioa  of  the  town.     According  to  traditimi,  tb 
obeervance  of  this  custom  waa  eigoined  by  King  John  to 
puniah  the  inhabitanta  for  their  careleesness^  the  kia& 
having^  it  U  eaid,  lost  hia  way,  and  been  bemired  ia  a  beg. 
from  their  neglect  of  the  roads  near  the  tovn.    Tc  tb 
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aorthvMl  of  U10  towa  m  AInvkk  OMde,  wbkli  hM 
bdoQged  to  the  NorthumWIund  UaSj  Binoe  I8IO1  In 
eaiiy  times  this  foitren  wu  an  importeni  defence  againet 
the  Scotcb,  and  waa  besieged  by  thsm  <m  several  oooasions, 
most  memorably  in  1093,  when  Maloohn  Osnmore  and  bis 
son  Edward  were  slain  under  its  walls;  and  in  117^  wben 
'WiUiam  the  lion  was  defeated  and  taken  prisoner.  For 
a  long  time  it  was  permitted  to  fall  into  decay,  bat  it  has 
lecenily  been  restored,  and  to  some  extent  remodeUed,  and 
is  now  one  of  the  most  magnificent  specimens  of  abaronial 
residence  in  England.  Tbe  groonos  are  eztensiTe^  and 
contain  the  remains  of  two  abbeys,  Alnwick  and  Hnlme. 
The  popnlation  of  Alnwick  in  1871  was  5823. 

AliOE  Aloes  is  a  medicinal  sabstanoe  used  as  a 
poigatiTe,  and  produced  from  -various  spades  of  aloe,  sodi 
as  2.  tpieata,  vulfforiif  toeUrma,  mcUeOf  vad  pw^nmueeiu, 
all  helongmg  to  the  natural  order  Tiiliaoew.  Sereral  kinds 
of  aloes  are  distingoished  in  commerce — ^Barbadoes^  soco- 
trine,  hepatic,  Indian,  and  Gape  aloes.  The  first  two  are 
those  oonmioDly  used  for  medicinal  pnrposes.  Aloes  is  the 
inspissated  juice  of  the  leayes  of  the  phmi  Wben  the 
leases  'are  cot  the  jmce  flows  ont,  and  is  ooUected  and 
evapoEated.  After  the  juice  has  been  obtained,  the  leavea 
are  sometimes  boiled,  so  as  to  yield  an  inferior  kind  of 
abes.  The  aetiTe  principle  is  called  aloein.  Aloes  is  used 
in  the  form  of  eairact,  jail,  tinctoze,  and  wine.  B  is 
irritant,  and  requires  to  be  used  with  caution. 

The  plant  called  American  aloe  belongs  to  a  different 
order,  vi^,  Amaryllidacen^  The  plant  is  called  Agwe 
Americana.  The  jiice  of  the  plant,  taken  immediately 
before  flowering,  ie  used  in  America  for  the  manu&cture 
of  an  intoxicating  beverage.  In  Ecuador  the  spongy 
substance  of  the  flower  stem  is  used  instead  of  tinder,  and 
in  the  schools  the  green  leaves  serve  as  paper.  A  piuush- 
ment  smong  the  Astecs  was  introducing  tiie  suiny  points 
of  the  leaves  into  the  sUn.  The  plant  often  delays  flower- 
ing for  many  yean,  and  then  pushes  up  a  flowering  stalk 
with  great  raf^l^,  sometimes  at  the  rate  of  1  foot  or  even 
2  feet  in  twenty-four  hours.  The  fibrous  matter  proeozed 
from  the  agave  by  maceration  8am>]ies  pita  fla& 

The  aloe^  or  lign  aloea  of  the  Kbie  (Numb  xxIt.  6,  and 
Pudm  zIt.  8)  ia  quite  different  from  the  medicinal  aloesi 
The  Hebrew  words  akUim  and  ahaioiAf  and  the  Qieek 
mxd  aloe,  are  rendered  aloes  in  our  version  of  the  Scrip- 
ioiesL  The  substance  ia  supposed  by  some  to  be  the 
fragrant  wood  of  Aquilaria  AgaUochMM,  a  plant  belonging 
to  the  natural  order  Aquilaiiaoen.  There  are,  howerer, 
eonaiderable  doubts  as  to  the  correctness  of  this  riew,  more 
especially  as  the  tree  is  a  nattve  of  Cochin  China,  Bilhet, 
and  Northern  India,  and  is  not  found  in  Chaldea  or  Syria. 
From  the  allusion  made  to  the  trees  of  lign  aloea  by  Balaam, 
it  seems  probable  that  they  were  known  as  growing  in 
Byria.  It  is  quite  possible,  however*,  that  t^  precious 
fragrant  substance  called  aloes,  and  mentioned  in  Scripture 
ahmg  with  cinnamon,  cassiB,  myrrh,  and  spices,  may  nave 
been  brought  from  Lidia.  As  a  perfume  it  is  noted  in 
Ftelm  xlv.  8;  Fror.  vii  17;  Song  of  SoL  It.  U.  The 
oae  of  aloes  in  perfuming  the  coverings  of  the  dead  is 
leferred  to  in  John  ziz.  39,  40. 

AliOn)^  or  AL0Z▲DJ^  the  designation  of  Otus  and 
Ephialtes,  sons  of  Poseidon  by  Iphimedea,  wife  of  Aloeua 
They  are  celebrated  for  their  eztraordinaxy  stature,  bemg 
27  cubits  in  height  and  9  in  breadth  when  only  nine  yeeis 
eld.  The  story  of  their  piling  Pelion  upon  Ossa  in  their 
war  widi  the  Olympian  gods  is  one  of  the  best  known  of 
Cia  eaziy  Greek  myths.  According  to  Homer's  account, 
they  were  destroyed  by  Apollo  ere  their  beards  began  to 
grow.     (Ody$Kp,  zL  300;  Iliad,  t.  386.) 

ALOHPBA,  AioxTHO  Pbouba,  founder  of  the  reigning 
4ynaaly  in  Burmah,  was  bom  in  1711  at  Moachabooy  a 


small  villaga  60  miles  aorth-%esk  of  Ava.  Of  bumble 
origin,  he  £ui  risen  to  be  chief  of  his  native  village  when 
the  invasicMi  of  Birmah  by  the  king  of  Pegu  in  1752  ^to 
him*the  opportunity  of  attaining  to  the  hi^iest  distinction. 
The  whole  country  had  tamely  submitted  to  the  invader, 
and  the  ^«**"^<"g  ^niAfa  had  taken  the  oaths  of  allegiance^ 
Alomprs,  however,  with  a  more  independent  spirit^  not 
only  contriTod  to  regain  possession  of  his  village,  but  vras 
able  to  defeat  a  body  of  Peguan  troops  that  had  hwn  sent 
to  punish  him.  Upon  this  the  Birmese,  to  the  number  of 
a  thousand,  rallied  to  his  standard,  and  marched  with  him 
upon  Ava,  which  was  recovered  £rom  the  invaders  before 
the  dose  of  1753.  For  seyeral  years  he  prosecuted  the 
war  with  uniform  success.  In  1754  the  Pegnans,  to 
aTengc  themselves  for  a  severe  defeat  at  Keoum-nuoum, 
slew  the  king  of  Birmah,  who  was  their  prisoner.  The  son 
of  the  latter  claimed  the  throne,  and  vms  supported  by  the 
tribe  of  Quois;  but  Alompra  resiBted,  being  determined  to 
maintain  his  own  supremacy.  In  1755  Alompra  founded 
the  city  of  Bangoon.  In  1757  he  had  established  his 
position  as  one  of  the  most  powerful  monarchs  of  the 
East  by  the  invarion  and  conquest  of  Pegu.  Ere  a  year 
elapsed  the  Peguans  revolted'  but  Alompra,  with  his  usual 
promptitude,  at  once  quelled  the  insuzrection.  The  Euro- 
peans were  suspected  of  having  instigated- the  rising,  and 
the  massacre  of  the  English  at  Negrais  in  October  1759  is 
supposed  to  have  been  approved  by  Alompra  after  the  event, 
though  there  is  no  evidence  that  he  ordered  it  Against 
the  Siamese,  who  were  also  suspected  of  having  abetted 
the  Peguan  rebels,  he  proceeded  more  openly  and  severely. 
Entering  their  territory,  he  was  just  about  to  invest  the 
capital  when  he  was  seised  with  an  illness  which  proved 
fatal  on  the  15th  May  1760.  Alompra  is  certainly  one  of 
the  most  remarkable  figurea  in  modem  Oriental  history. 
To  undoubted  military  genius  he  added  considerable  poU- 
ticsl  sagacity,  and  he  deserves  particular  credit  for  his 
efforts  to  improve  the  administration  of  justice^  His 
cruelty  and  deceitfulneas  are  faults  common  to  aU  Eastern 
denpots. 

ALOST,  or  Aaist,  a  town  of  Belginm,  on  the  eastern 
frontier  of  the  province  of  East  Flanders,  about  midway 
between  Ghent  and  Brussels.  The  Dender,  a  navi^Ue 
tributary  of  the  Scheldt,  passes  through  the  town,  which  ii 
a  dean,  weU-built  place,  surrounded  by  a  wall  with  five 
gates.  Ihe  church  of  St  Martin,  a  fine  edifice,  although 
unfinished,  contains  a  celebrated  picture  by  Bubens,  **  St 
Boche  Praying  for  the  Cessation  of  the  Flagueu''  Among 
the  other  publio  buildings  jan  a  town-hsll,  which  was 
founded  about  1200.aj>.,  a  college,  and  an  homitaL  The 
trade  is  extensive,  chiefly  in  com,  oil,  hops,  snd  beer;  end 
there  are  linen,  laoe,  and  cotton  manufactories,  and  iron 
f oundziea  of  considerable  importance.  Alost  was  formerly 
the  capital  of  imperial  FlanderSL  The  French  under 
Tnrenne  took  it  in  1667,  but  were  obliged  to  abandon  it 
after  the  battle  of  Bamillies  in  1706.    Population,  19,000. 

ALPACA  is  a  name  applied  generally  to  soveraLallied 
South  American  wod-beanng  anunals,  but  more  properly 
restricted  to  one  of  the  species.  It  is  further  used  to  dia* 
tinguish  the  wool  obtained  from  these  animals,  and  the 
woven  textures  manufactured  from  the  wool  are  idso  known 
as  alpacas.  The  alpacas  or  Uamaa  are  natiyes  of  the  lofty 
table-lands  and  mountain -range  of  the  Andos  in  Pern  and 
Chili,  and  in  that  region  of  the  globe  they  long  occupied  the 
position  held  in  the  Old  World  by  tiieir  congeners  of 
laiger  size,  the  camels.  To  the  andent  Peruvians  tibe  Uamaa 
were  the  only  available  beasts  of  burden  and  wool-bearing 
creatures,  just  as  to  the  preeent  day  the  camel  is  to  the  tribes 
of  the  Asiatic  deaerts.  The  camd  (Cameltu)  and  the  llama 
'^ncAaiia)  form  the  two  existing  genera  of  the^famflj 
and  thus  in  a  soological  sense  also  the  ona 
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represents  the  other  in  different  regions  of  the  earth.  A 
great  deal  *of  doubt  and  confusion  has  existed  as  to  the 
number  of  species  into  which  the  llamas  can  be  divided — a 
▼eiy  common  occurrence  in  dealing  with  domesticated  or 
semi-domesticated  creatures.  Most  authorities  now,  how- 
ever, agree  in  regarding  them  as  separable  into  four 
species,  following  the  classification  of  Yon  Tsehudi,  who 
has  ^yen  much  careful  consideration  to  the  subject  The 
species,  according  to  that  naturalist,  are  the  llama  (Auehenia 
tama)f  the  huanaco  or  guanaco  {A,  huanaco),  the  alpaca  or 
paco  {A,  paeo),  and  the  vicugna  (A,  victuMo.)  The  two 
first-named  species  are.  or  rather  were,  more  valued  as 
beasts  of  burden,  and  for  their  flesh,  than  as  sources  of 
wool,  being  able  to  bear  from  120  to  150  lb  burden  over 
long  distances  dailj.  The  guanaco  attains  a  sLse  not  much 
less  than  our  red  deer;  and  is  the  laigest  and  most  widely 
spread  of  all  the  spedes^  being  found  from  the  equator 
southward  to  Patagonia.  The  llama  is  next  in  sise,  but 
its  habitat  is  limited  to  the  loftier  mountains  of  North 
Peru.  Although  both  spedes  yield  a  serviceable  quality  of 
wool,  which  is  used  by  the  Peruvians  and  found  in  com- 
merce, it  is  chiefly  to  the  alpaca  we  owe  the  supply  of 
wool  imported  into  this  country  under  that  name.  The 
alpaca  is  considerably  smaller  than  either  the  Uama  or  the 
guanaco,  but  in  general  outline  all  the  species  resemble 
each  other.  In  its  native  condition  the  alpaca  ranges 
between  10**  and  20*"  S.  lat,  from  the  centre  of  Peru  into 
Bolivia,  not  coming  lower  down  in  vertical  distribution 
than  between  8000  and  9000  feet  above  the  sea-leveL 
At  and  above  these  heights  it  lives  in  herds  in  a  semi- 
domesticated  condition,  being  only  driven  into  the  villages 
to  be  shorn.  The  wool,  which  varies  in  length  from  2  to 
6  incher,  is  of  a  very  lustrous  and  flne  quality,  and  is 
mostly  white,  black,  or  gray,  shades  of  brown  or  fawn 
Lelns;  rarer.  The  ricucoia  is  a  much  rarer  animal  than 
the  alpaca,  being  found  sparsely  scattered  from  Ecuador, 
throuffhout  Peru,  into  Bolivia,  but  seldom  descending 
under  13,000  feet  above  the  sea-leveL  It  is  about  the 
same  size  as  the  alpaca,  and  yields  an  exceedingly  delicate 
woolf  varying  in  colour  from  a  reddish  yellow  to  a  dull 
white.  It  is  usually  worth  about  twice  as  much  as 
alpaca,  and  is  greatly  valued  for  fine  felts. 

There  is  evidence  of  these  animals  having  been  held 
domesticated  and  used  for  their  wool  in  their  native  regions 
from  remote  antiquity.  Remains  of  clothing  made  from 
sipaca  wools  have  been  found  in  the  graves  of  the  Incas; 
and  when,  in  the  early  part  of  the  16th  century,  Europeans 
first  visited  Peru,  these  animals  formed  the  chief  wealth  of 
the  natives,  being  the  carriers  of  their  commerce  as  well  as 
the  main  source  of  their  food  and  clothing.  Small  quan- 
tities of  the  wool  were  occasionally  met  with  in  English  com- 
merce; but  it  was  not  till  1836  that  it  became  established 
as  a  regular  trading  commodity  with  Europe.  In  that  year 
Mr  (now  Sir)  Titus  Salt,  a  wool-broker  and  manufacturer 
in  Bradford,  purchased  a  quantity  he  met  with  in  a  liver- 
pool  warehouse  at  8d.  per  lb,  and  set  himself  to  discover 
its  capabilities.  The  amount  and  manner  of  his  success 
will  be  described  in  the  articles  Wool  and  Wobsts) 
Makutaotubis;  it  .need  only  be  remarked  here  that  his 
experiments  have  resulted  in  making  alpaca  a  staple  second 
in  importance  to  wool,  and  so  creating  an  industiy  of 

ri  and  rapidly  increasing  dimensions.  The  success  of 
experiments  led  to  the  erection  of  his  great  manu- 
facturing establishment  of  Saltaire,  in  which  upwards  of 
3000  himds  are  employed  in  the  alpaca  manufacture.  The 
quantity  of  alpaca  imported  into  England  from  1836 — ^the 
year  d  Sir  Titus  Salt's  first  experimental  purchase — ^to 
1840,  aveiag^  660,800  lb  yearly,  which  sold  at  about 
lOd.  per  lb.  In  1802  the  imporU  had  risen  t:>  2,186,480 
Ilk  and  the  price  advanced  to  Sa.  6d.  per  IL     In  1864  the 


imports  amoui.ted  to  2,664.027  lb,  and  in  1872  fheyntte 
3,878,739  lb;  the  value  of  average  qualities  being  from 
2s.  6d,  to  28.  lOd.  per  R).  The  introduction  of  the  vsrioos 
species  of  llama  into  Eulopo  has  been  frequently  urged. 
Geoffrey  St  Hilaire  and  other  French  natuialistB  hariog 
Specially  pointed  out  the  desirability  of  their  introdnctioo 
into  France,  and  at  one  time  a  herd  existed  in  ths 
Pyrenees;  but  in  Europe  the  creatures  must  be-  still  »• 
garded  as  curiosities  of  zoological  collectionSL  In  1659 
systematic  and  costly  attempts  were  made  to  aodimatise 
tike  alpaca  in  our  Australian  colonies  by  Mr  Ledger,  a  gen- 
tleman who  had  devoted  many  years  to  observation  of  the 
conditions  of  life  of  the  animal  At  first  the  experiment 
presented  most  encouraging  prospects;  the  herds  continued 
healthy  and  increased  in  nimibers;  but  gradually  the  sobtla 
infiuences  of  the  loss  of  their  native  mountain  diinata 
became  apparent. — ^the  creatures  drooped,  their  numbeii 
dwindled,  and  for  the  present  the  undertaking  must  be 
regarded  as  a  complete  failure. 

ALP  ARSLAN  or  AXAN,  Mohaixmed  Ben  D aoud.  tLo 
second  sultan  of  the  dynasty  of  Seljuk,  in  Persia,  and  gresl- 
grandson  of  Seljuk,  the  founder  of  the  dynasty.  He  mis 
bom  in  the  year  1029  A.D.,  421  of  the  Hegira.  He  assuuieJ 
the  name  of  Mohammed  when  he  embraced  the  Mossulmsn 
faith;  and  on  account  of  his  military  prowess  he  obtained 
the  surname  Alp  Artlan,  which  signifies  ''a  valiant  lion.' 
He  succeeded  his  father  Daoud  as  ruler  of  Khorassan  in 
1059,  and  his  unde  Togrul  Bey  as  sultan  of  Oran  in  1063, 
and  thus  became  sole  monarch  of  Persia,  from  the  river 
Oxus  to  the  Tigris.  In  consolidating  his  empire  and  sab- 
duing  contending  factions  he  was  ably  aasfsteu  by  Ni2am> 
al-Mulk,  his  visier,  one  of  the  most  eminent  statesmen 
in  early  Mahometan  histoiy.  Peace  and  aecniity  being 
established  in  his  dominions^  he  convoked  an  assembly  of 
the  states,  and  declared  his  son  Malik  Shah  his  heir  and 
successor.  With  the  hope  of  acquiring  immenae  booty  in 
the  rich  temple  of  St  Basil  in  Csesuea,  the  capital  f 
Cappadocia,  he  placed  himself  at  the  head  of  the  Turkish 
cavtdry,  crossed  the  Euphrates,  and  entered  and  plundered 
that  city.  He  then  inarched  into  Armenia  and  Qeorgi^ 
which,  in  the  year  1064,  he  finally  subdued.  To  pumilt 
the  Georgians  for  the  brave  defence  which  they  had  mads^ 
and  as  a  badge  of  their  humiliating  condition,  the  conqueror 
obliged  them  to  wear  at  their  ears  horse-shoes  of  iron.  In 
the  year  1068  Alp  Arslan  invaded  the  Roman  empire, 
the  seat  of  which  was  then  at  Constantinoplei  The  Eknperor 
Bomanua  Diogenes,  assuming  the  command  in  pexson, 
met  the  invaders  in  Gilicia.  In  three  aeversl  fampaigni 
his  arms  were  victorious,  and  the  Turks  were  f oioed  to 
retreat  beyond  the  Euphrates.  In  the  fourth  he  advanced 
with  an  army  of  100,000  men  into  the  Armenian  terxiioiy, 
for  the  reUef  of  that  country.  Here  he  was  met  by  Alp 
ArBlan;'and  the  sultan  having  proposed  terms  of  pesce^ 
which  were  insultingly  rejected  by  the  emperor,  a  Uoody 
and  decisive  engagement  took  place  near  Maladcnid,  ia 
which  the  Qreekis,  after  a  terrible  alaughtery  were  to^IIj 
routed.  Bomanus  was  taken  prisoner  and  eonduetbd  into 
the  presence  of  Alp  Arslan,  who  treated  him  with  a  noUs 
generosity.  A  ransom  of  a  mUlion  and  an  annual  tribute  of 
8000  pieces  of  gold,  an  intermarriage  between  the  familiei^ 
and  the  deliverance  of  all  the  captive  Mussulmans  in  the 
power  of  the  Greeks,  having  been  agreed  to  as  the  tenns 
of  peace  and  the  liberty  ^  the  emperor,  Bomanus  wn 
disxnissed,  loaded  with  presents  and  respectfully  attended 
by  a  militaiy  guard.  He  was  unable,  however,  to  fulfil 
the  terms  of  the  treaty,  and  the  war  was  accordingly 
renewed.  At  this  time  the  dofidnion  of  Alp  Aisha 
extended  over  the  fairest  part  of  Asia:  1200  prinrei  or 
sons  of  princes  surrounded  his  throne,  and  200,000  sddieit 
wore  ready  to  execute  his  commands.    Ho  now  ^edani 
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hla  porpoM  of  attempting  the  ouaqnest  of  Turkestan,  the 
original  seat  of  his  ancestors.  After  great  preparations 
for  tlie  expedition,  Le  mardied  irith  a  powexfol  army/and 
arrived  at  the  bai^  of  the  Ozos.  Before  he  could  pass 
the  river  irith  safety,  it  was  necessary  to  gain  possession 
of  some  fortresses  in  its  vicinity,  one  of  which  was  for 
severaf  days  vigorously  defended  by  the  governor,  Tussuf 
Kothual,  a  Kharigmian.  He  was^  however,  obliged  to  sur- 
render, and  was  carried  a  prisoner  before  the  sultan. 
Bdng  condemned  to  suffer  a  cruel  death,  Tussuf  became 
inceuMd,  rushed  upon  the  sultan,  and  stabbed  him 
in  the  breast  The  wound  proved  mortal,  and  Alp  Arslan 
expire«l  a  few  houtai  after  he  received  it^  on  the  15th  Dec. 
1072. 

ALFES,  the  name  of  three  departments  in  the  south- 
ea5tt  of  France, — Bitstet  Alpet,  MafUes  Alpei^  and  Alpe$ 
Mariiinus, 

Bassis  Alpes  is  bounded  on  the  K.  by  the  department 
of  Hautes  Alpes;  on  the  £.  by  the  kingdom  of  Italy  and 
the  department  of  Alpes  Maritimes;  on  the  S.  by  the 
departments  of  Yar  and  Bouches  du  Rhdne;  and  on  the 
W.  by  those  of  Vaucluse  and  Dr6me.  It  extends  at  the 
widest  jwints  90  miles  from  N.R  to  S.W.,  and  70  from 
R  to  W.,  and  contains  an  area  of  2680  square  miles.  Its 
surface  is  mountainous,  especially  on  the  north-east^  where 
offshoots  of  the  Maritime  Alps  penetrate  into  the  country, 
rising  near  the  river  Ubaye  to  an  elevation  of  over 
9000  feet  above  the  level  of  the  sea.  With  the  excep- 
tion of  the  south-eastern  comer,  which  is  drained  by 
the  Yar,  the  whole  department  is  in  the  basin  of  the 
Durance,  which  for  a  considerable  distance  separates 
Basses  from  Hautes  Alpes,  but  eventually  strikes  south- 
ward through  the  former.  Its  chief  tributaries  are  the 
Bnech  and  the  Jabron  on  the  right,  and  the  Ubaye,  the 
Bldoue,  the  Asae,  and  the  Yerdon  on  the  left  The  climate 
in  the  mountainous  districts  of  the  north  is  cold  and 
variable.  The  soil  there  is  poor,  but  it  is  cultivated  with 
great  industiy  —  producing  rye,  oats,  barley,  potatoes, 
and  timber.  In  the  south  and  south-west,  however,  where 
the  country  is  comparatively  flat,  the  temperature  is  milder 
^and  the  soil  more  fertile;  here  plums,  almonds,  apricots, 
I>eaches,  and  other  fruits  are  produced  in  large  quantities, 
aa  well  as  wine  of  an  excellent  description,  chiefly  for  home 
consumption.  Considerable  numbers  of  cattle,  sheep,  goats, 
and  pigs  are  reared  in  the  Basses  Alpes,  besides  which 
many  flocks  of  sheep,  from  Yar  and  Bouches  du  Rhdne, 
are  pastured  during  summer  in  the  upper  valleys  of  the 
department  Game  is  abundant  There  are  mines  of  lead 
and  other  metals  of  some  value.  The  manufactures  are 
few  and  of  little  importance,  the  chief  being  leather, 
coarse  woollen  cloths,  cutleiy,  earthenware,  and  paper. 
Basses  Alpes,  one  of  tiie  departments  formed  out  of  ancient 
Provence,  is  divided  into  five  arrondissements — Digue,  in  the 
centre;  Barcelonnette  and  Castellane,  on  the  east;  Sisteron 
and  Forcalqnier  on  the  west;  which  together  contain  30 
cantons  and  251  communes.  Digue  u  the  capital  and 
the  seat  of  a  bishop,  whose  diocese  is  co-extensive  with  the 
department;  and  among  the  other  towns  are  Barcelonnette, 
Oastellane,  Sisteron,  Forcalqnier,  and  Manoaque.  Fcpu- 
Ution  (1871),  139,332. 

Haittbs  Alpis  is  botmded  on  the  N.  by  tfil^  depart- 
ments of  Is^  and  Savoir;  on  the  E.  by  the  ki]){;dom 
of  Italy;  on  the  S.  by  the  department  of  Alpes  Buses; 
and  on  the  W.  by  that  of  Drdme.  It  extends  nearly  80 
miles  from  K.E.  to  S.W.,  and  contains  an  area  of  2158 
•quare  miles.  Its  surface  is  veiy  mountainous,  being  trsr 
Teraed  in  all  directions  by  the  Cottian  and  Dauphin^  Alps, 
whid^  in  Mont  Pelvouz  and  other  peaks,  rise  to  an  eleva- 


tion of  about  13,000  feet  above  the  sea,  the  highest  i 
mits  in  France  The  Dnus,  flowing  northwards  into  the 
Is^  and  the  Durance,  with  xta  tributaries  the  Quil  vid 
the  Bueoh,  are  the  chief  rivers  of  Hautes  Alpes.  The 
climate  is  cold  in  winter,  and  in  summer  variable;  the  soil 
is  barren,  yielding  only  oats,  barley,  potatoes,  ly^  and 
timber,  except  in  a  few  favoured  valleys,  where  wine  of 
a  fair  quality  and  fruits  of  various  kuids  are  produced. 
Large  numbers  of  sheep  and  other  domestio  animals  are 
reared  or  pastured  in  the  department  Qame^  both  large 
and  small,  is  found  in  great  abundance.  The  mines 
{ffoduce  Ittd,  copper,  iron,  and  other  metalsL  There  are 
no  manufactures  of  any  commercial  importance,  although 
some  leather,  coarke  woollen  doth,  hats,  woodwork,  and 
iron  wares  are  made.  Hautes  Alpes,  a  part  of  the  old 
province  of  Dauphin^  is  divided  into  three  arrondisse- 
ments:  Gap  on  the  west,  Embrun  on  the  south-east,  and 
Brian^on  on  the  north-east,  with  24  cantons  and  89  com* 
munea.  The  capital  is  Qap,  the  seat  of  the  bishop ;  Em- 
brun and  Brian^on  being  the  only  other  towns  of  any  sizei 
Population,  118,898. 

Alpis  MABiTDiss,  bounded  on  the  K.  by  Basses  Alpes 
and  the  kingdom  of  Italy,  which  also  forms  its  boundaiy 
on  the  E. ;  on  the  S.  by  the  Mediterranean  Sea;  and  on 
the  W.  by  Yar  and  Basses  Alpes.  It  extends  at  the 
widest  points  55  miles  from  N.  to  S.,  and  50  from  R  to 
W.;  and  contains  an  area  of  1517  square  miles.  The 
surface  of  this  department,  like  that  of  the  two  former,  is 
more  or  less  mountainous,  branches  of  the  Maritimes  Alpes 
covering  the  greater  part  of  the  territoiy.  It  is  watered 
by  the  Eoya,  Sie  Paillon,  the  Yar  (with  its  tributaries  the 
'6nitL  and  the  Esteron),  the  Loup,  and  the  Siagne.  The 
climate  is  on  the  whole  warm  and  gentle,  except  among 
the  higher  mountains;  while  the  mildness  of  the  tempera- 
ture along  the  shores  of  the  Mediterranean  has  made  that 
portion  of  the  department  a  favourite  resort  for  invalids. 
The  upper  valleys  and  mountain  slopes  are  chiefly  devoted 
to  pasture  for  sheep,  being  ill-suited  for  cultivation,  although 
a  UtUe  barley  and  maize  ia  grown;  the  richer  districts  of  the 
south  produce  fruits  of  various  kinds,  tobacco,  honey,  and 
flowers,  used  in  the  making  of  perfumes.  The  other  manu- 
factures are  of  dried  fruits,  oliveH)il,  preserved  anchovies 
and  sardines,  silk,  soap,  and  paper.  Alpes  Maritimes  is 
divided  into  three  arrondissements — Qrasse  and  Nice  on 
the  south,  and  Puget  Th^niers  on  the  north,  containing 
25  cantons  and  146  conmiunes.  The  arrondissements  ci 
Nice  and  Puget  Th^niers  constitute  the  bishopric  of  Nice ; 
Graase  belongs  to  that  of  Fr^jus.  Nice  is  the  capital;  and 
among  the  other  towns  are  Mentone,  Yillafranche,  Qrasse^ 
Antibes,  Cannes,  and  Puget  Th^era.  The  Marseilles, 
Nice,  and  Yentimille  railway,  skirting  the  coast,  connects 
Cannes,  Antibes,  Nice,  and  Mentone,  and  joins  an  Italian 
line  which  affords  direct  railway  communication  with 
Gknoa.  The  department  of  Alpes  Maritimes  was  formed 
in  1860  from  the  territoiy  of  Nice,  which  had  been  ceded 
to  France,  together  with  Mentone  and  Eoccabruna,  pur- 
chased from  the  Prince  of  Monaco,  and  the  anonduse- 
ment  of  Grasse,  transferred  from  Yar.  It  had  a  populik 
tion  of  119,037  in  1871. 

ALPHA  and  OMEGA  (A  and  O),  the  first  and  last 
letters  of  the  Greek  alphabet,  frequently  employed  to 
symbolise  the  idea  of  completeness  or  infinity.  Thej  are 
used  as  a  designation  of  himself  by  the  speaker  in  Bev.  i 
8;  xxi  6;  xxii  13.  In  the  last  passage  the  speaker  is 
undoubtedly  Jesus  Christ  In  the  symlMlism  of  the  early 
church  A  and  O,  combined  with  a  cross  or  with  the  mono-  j 
gram  of  Xpurr^,  represented  Christianity,  or,  more  speoi-J 
flcally,  faith  in  the  divinity  of  Christ  — 
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BT  an  alpliabet  ire  moan  a  list  of  symbolB  which  x«pre- 
Bent  eonyentionallj  to  the  eye  the  sounds  which  are 
heard  in  the  speech  of  a  nation.  An  alphabet  will 
therefore  be  perfect  if  the  number  of  its  symbols  exactly 
eorresponds  to  the  number  of  simple  sounds  which  are 
commonly  distinguishable  in  the  spoken  languagei  But 
this  perfection  has  probably  never  yet  been  reached :  all 
known  alphabets  have  failed,  either  by  defect,  f.e.,  from 
not  representing  all  the  simple  sounds ;  or  by  redundancy, 
in  having  more  than  one  symbol  for  the  same  sound. 
They  must  also  necessarily  become  imperfect  by  lapse  of 
time.  No  nation  keeps  the  sound  of  its  language  unaltered 
through  many  centuries:  sounds  change  as  well  as 
grammatical  forms,  though  they  may  endure  longer,  so 
that  the  symbols  no  longer  retain  tiieir  proper  values; 
often,  too,  several  different  sounds  come  to  be  denoted  by 
the  same  symbol ;  and  in  strictness  the  alphabet  should  be 
changed  to  correspond  to  all  these  changes.  But  UtUe 
inconvenience  is  practically  caused  by  the  tacit  acceptance 
of  the  old  symbol  to  express  the  new  sound ;  indeed  the 
change  in  language  is  so  gradual  that  the  variation  in  the 
values  of  the  symbols  is  imperceptible.  It  is  only  when 
we  attempt  to  produce  the  exact  sounds  of  the  English 
language  less  tlum  three  centuries  ago  that  we  realise  the 
fact  that  if  Shakespeare  could  now  stand  on  our  stage  he 
would  seem  to  us  to  speak  in  an  unknown  tongue ;  though 
one  of  his  plays,  when  written,  is  as  perfectly  intelligible 
now  as  then.  Such  changes  of  sound  are  most  developed 
in  dbuntries  where  many  different  dialects,  through  con- 
quest, immigration,  or  oUierwise,  exist  side  by  side :  they 
are  checked  by  the  increase  of  education  and  by  facility  of 
locomotion — ^both  of  which  causes  tend  to  assimilate  all 
dialects  to  that  one  which  by  some  lucky  chance  has  become 
the  literary  speech  of  the  nation. 

The  term  alphabet  has  come  to  us  from  the  Latin 
alphabeium,  which,  however,  occurs  in  no  prose  writer 
before  TertuQian.  It  could  not  have  been  used,  for 
znetrical  reasons,  by  Juvenal,  when  he  wrote^  **  Hoc  diBCunt 
omnea  ante  alpha  et  beta  puellse  ** — their  a  b  a  But  there 
18  no  reason  why  it  should  not  have  existed  earlier :  the 
word  was  borrowed  from  the  Greek,  as  seems  dear  from 
the  compound  avaX<^iiros,  which  is  as  old  as  thtf  comedian 
PhUyllius  (Meineke,  Com.  Frag,  il  857),  and  he  was  alive 
in  392  Bwa  It  does  not  seem  likely  that  this  compound 
adjective  would  have  been  coined  if  the  noun  itself  had 
not  already  existed  in  the  same  sense  which  it  now  bears. 

The  symbols  of  our  alphabet  are  nearly  those  of  the 
lAtin ;  tiiese  in  their  turn  were  borrowed  from  a  Greek 
alphabet;  and  there  seems  no  reasonable  ground  for 
doubting  the  common  tradition  that  the  Greeks  derived 
their  characters  from  a  Fhcenician  source.  All  these 
borrowings  will  be  fully  described  hereafter.  At  this 
point  absolute  certainty  ends.  We  cannot  prove  to  de- 
monstration the  origin  of  our  alphabet ;  but  positive  facts 
and  analogical  arguments  may  be  adduced  which  enable 
ua  to  attain  a  veiy  high  degree  of  probability.  It  is  now 
commonly  believed  that  the  characters  were  originally 
hieroglyphics,  and  in  that  ultimate  form  were  devised  in 
Egypt  There,  for  convenience  of  writing,  they  took  a 
aimpler  form  (called  hieratic).  In  this  shape  tiiey  were 
borrowed  by  the  Phcenidans;  and  thus,  in  their  long 
conrae  down  to  us,  they  passed  gradually  from  being  the 
written  expression  of  an  idea  into  the  written  expression 
eaoh  of  a  single  sound.  It  is  true  that  the  proof  is  not 
dear  throughout :  sometimes  the'  links  are  feeble,  and  here 
Wto  have  to  employ  the  analogy  vf  other  languages,  in  which 


the  particular  step  which  we  want  to  prove  has  nn- 
-doubtedly  been  made  under  similar  circumstances.  Still, 
it  may  with  some  truth  be  said  that  we  can  only  prove  the 
possibility  of  such  a  process,  while  any  given  alphabet  may 
have  had  a  perfectly  independent  origin ;  the  Phoenician 
alphabet  may  have  been  developed  in  Phoenicia  itself,  and 
never  been  hieroglyphic  at  alL  But  this  is  very  difficult 
to  conceive.  The  a  priori  argument  for  the  derivation  of 
phonetic  from  hieroglyphic  characters  is  strong;  Hiero- 
glyphics have  unquestionably  'been  the  first  attempt  of 
many  nations  in  a  rude  state  to  record  their  thoughts  in  a 
permanent  and  universally  intelligible  form.  It  is  also 
certain  that  these  hieroglyphics  have  undergone  progressive 
degradation^  of  shape,  so  that  their  visible  connection  with 
the  thing  signified  was  often  lost ;  they  became  in  many 
cases  the  expression  of  those  combinations  of  sounds  by 
which  the  things  were  denoted  in  the  spoken  hmguage, 
though  they  still  generally  retained  their  original  vidue  as 
well  Here,  at  aU  events,  a  certain  connection  between 
hieroglyphics  and  sounds  establishes  itself ;  and  a  priori  it 
is  more  probable  that  all  alphabets  should  have  derived  the 
single  sounds  of  which  they  consist  from  hieroglyphics, 
through  the  medium  of  their  derived  phonetic  values,  than 
that  any  alphabet  should  have  been  produced  independently 
of  hieroglyphics  (which  are  admitted  to  have  existed),  by 
some  arbitrary  process  of  formation  for  which  absolutely 
no  testimony  can  be  adduced.  As  we  have  said  above, 
such  a  process  is  not  impossible,  and  may  be  true  for  any 
particular  alphabet ;  but  the  opposite  theory  has  the  most 
internal  probability  and  all  the  evidence  of  which  the  case 
admits.  Against  this  it  seems  insufficient  to  urge  (as  has 
been  done)  that  there  exirt  upon  earth  savages  who  have 
never  developed  any  alphabetic  writing  out  ef  their  rude 
attempts — ^a  fact  which  may  be  readily  granted ;  or  that 
civilised  men  often  return  to  the  simple  methods  employed 
by  uncivilised  nations,  such  as  cutting  notches  on  sticks  or 
tying  knots  in  strings — such  return  being  apparently 
adduced  to  prove  that  two  totally  different  methods  of 
expression  can  co-exist  without  there  being  any  tendency 
to  pass  from  one  to  the  other;  nay,  it  ia  added  that  in 
Egypt  the  hieroglyphic  and  the  common  (or  demotic) 
chax^cter  did  certainly  exist  side  by  side ;  and  if  the  latter 
were  borrowed  from  the  former,  it  would  have  superseded 
it,  which  it  did  not  da  Now,  in  answer  to  this,  reasons 
will  appear  shortly  why  the  hieroglyphic  characters  lingered 
so  persistently,  even  when  the  later  phonetic  character  was 
in  common  use — ^nay,  in  the  very  same  inscription  or  ddcu- 
ment  with  the  hieroglyphic.  Still,  the  argument  would 
have  some  weight  if  it  were  not  grounded  on  the  false 
assumption  that  the  demotic  alphabet  was  a  purely  phonetio 
one,  totally  unconnected  with  its  more  aged  nvaL  But 
modem  research  has  proved  incontestably  that  the  demotic 
characters  can  be  tra^  back  to  their  original  hierogljrphic 
shape  through  the  medium  of  the  hieratic ;  in  fact,  that 
the  cumbrous  hieroglyphics  were  successively  put  into 
more  and  more  abbreviated  shapes,  for  convenience  of 
writing,  as  its  use  increased. 

Exduding,  then,  attempts  of  savages  such  as  have  been 
mentioned  above,  whioh  were  neitiier  durable  nor  in- 
telligible enough  to  make  them  of  service,  except  for  the 
smallest  number  of  men  during  the  most  limited  time — 
excluding  these  as  not  deserving  the  name,  we  derive  all 
real  writing  from  hieroglyphics,  such  hieroglyphics  being 
either  purely  pictorial,  the  expression  of  visible  objects  in 
the  external  world;  or  symbolic,  when  some  external 
object  is  conventionally  chosen  to  represent  some  action  or 
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■ome  alittract  idea.  These  two  methods  were  probably 
nearly  contemporaneoos  in  their  origin^  becauee  the 
neoeadty  of  writing  at  all  sappoeee  a  considerable  adTsnce 
in  dTilisation,  and  therefore  a  considerable  derelopment  of 
ideas.  To  this  system  as  a  whole  the  conTenient  term 
id$ography  is  now  general^  appUed.  From  this  men  have 
passed  to  phonetic  writing,  firat,  apparently,  in  the  form 
of  spUabimn,  in  which  each  syllable  of  a  word  is  regarded 
as  an  independent  whole  and  represented  by  a  single  sign ; 
then  from  this  to  alphdbetUm,  in  whicl\  the  syllable  is  no 
longer  denoted  by  an  indlTisible  symbol,  but  is  resolved 
into  Yowel  and  consonants  each  with  its  own  accepted 
sign. 

It  seems  probable  that  all  known  alphabets  (with  one  or 
two  possible  exceptions)  may  be  traced  back  to  f  oor  or  fire 
parents.  These  hare  differed  mnch  in  fmitfnlness,  bat  all 
were  originally  hieroglyphia  These  fiye  systems  of  writing 
fin  the  Egyptian,  the  cnneiform,  the  Chinese,. the  Mexican 
or  Aztec,  and  the  cnrionsly  cnmbrons  characters  of  Yucatan 
rnd  central  America :  these  last  may  be  seen  interspersed 
with  figuratiTe  paintings  in  a  facsimile  given  by  M.  de 
Rosny  at  p.  20  of  his  very  nseful  little  summary,  Le$  Ecri- 
UtTM  Fiffurattvei  detDifferentsPeupUi  Aneiem  d  Modef%e9, 
Of  these,  the  first  three  alone  can  be  said  to  have  had  any 
great  extension  \  and  the  first,  if  the  Fhoenician,  and  by 
consequence  the  European  alphabets,  were  derived  from  it, 
far  exceeds  in  importance  all  the  rest  together.  These 
systems  were  perfectly  independent,  and  developed  them- 
selves, each  in  the  same  oonrsei,  but  in  its  own  manner,  and 
each  in  the  main  to  a  different  degree.  At  certain  points 
in  their  histoiy  all  but  one  became  ctystalUsed,  and 
remained  to  show  us  the  steps  by  which  the  progress  to 

eonetism  can  be  made.  We  do  not  propose  to  describe 
re  fully  any  of  these  systems  of  hieroglyphica.  We  are 
only  concerned  to  point  out  their  relative  dogreea  of  de- 
velopment, their  deficiencies,  and  the  consequent  motives 
whidi  must  have  impelled  men  by  degrees  to  the  produc- 
tion of  a  genuine  alphabet^ 

There  are  obvious  deficiencies  even  in  the  most  highly 
developed  hieroglyphics.  In  the  first  place,  they^must 
have  been  excessively  burdensome  to  the  memory.,  They 
speedily  lost  their  original  form,  which  was  in  most  cases 
too  cumbrous  to  be  retained  when  writing  became  frequent; 
their  pictorial  value  was"  therefore  lost,  and  the  new  form 
oonld  not  generally  have  been  intelligible  to  a  learner,  who 
was  thus  obliged  to  acquire  by  memory  an  enormous 
number  of  symbols,  compared  with  which  even  the  Sans- 
krit idphabet  may  be  regarded  as  easy.  Secondly,  it  is 
impossible  by  hieroglyphics  to  express  grammatical  rela- 
tions :  the  order,  indeed,  in  which  the  symbols  are  placed 
may  denote  the  distinction  between  subject  and  object ; 
pliuality  may  be  expressed  by  the  repetition  of  a  symbol ; 
some  even_  of  the  relations  in  space,  denoted  in  more 
ad^^'Uiced  languages  by  cases,  may  be  pictorially  rendered ; 
but  all  these  helps  do  not  go  far  to  remedy  this  obvious 
want  Experience,  however,  shows  how  much  incon- 
venience a  nation  will  undergo  rather  than  make  any 
radical  change  in  its  phonetic  system.  We  have  only  to 
leok  at  our  own  alphabet,  with  its  numerous  and  uniyer- 
sally  eonf  eased  deficiencies  and  redundancies,  and  then 

'  Tha  MthoritlM  referred  to  obieflj  ue  Endlioher  {CMituitckt 
QrammaUk),  Oppert  {Jbqptdition  SeimiisfigvM  m  Mhopotamtt,  torn.  2), 
and  BnnMii  {Bgyp(t  PtoM  in  HUtory,  toI.  v.)  Freq&ent  ue  baa 
been  made  of  De  B/asaft  book  mentioned  above,  and  atUl  more  of  fbe 
B9$trititrkiPnpagaiiondsrAljphtaeiPhiii4e(mdm$rAncimM(m^ 
hj  M.  rnaoola  Lenonnant,  of  irbioh  the  lint  vohima  onlj  baa  yet 
appeared,  it  eontaina  aa  Introduafcloii  to  bia  apeelal  aabjeot,  Inirbkb 
tbe  labonn  of  CbampoQion,  YoaJ^s,  Lepdna,  Bosaen,  De  Bong^  (n 
EgTpttaa  bleroglypbica,  and  of  Orotefend,  Bairliaaoo,  HlnokB,  and 
Oppert,  aaong  tbe  oimdfoimebaneten^  are  ably  SBBunailMd,  andiet 
lortbwlthBa' 


remember  the  fruitlen  attempts  which  have  beenmads  to 
work  a  reform  in  it,  to  be  convinced  that  no  people  will  of 
its  own  accord  strike  out  a  thoroughly  new  system  cf 
writing.  Such  revolutions  can  only  be  produced  by  ths 
meeting  of  two  different  civilisations,  and  the  reeeptica 
by  the  one  of  the  arts  and  ideas  of  the  other.  But  soch  s 
meeting  may,  and  more  commoidy  does,  only  stimulate  the 
inferior  raoe  to  aome  partial  developmenl  For  the  nev 
ideaa  new  namea  are  required :  these  may  be  metaphoiv 
cally  repreaented  oat  of  the  old  vocabulary,  aa  when  the 
Romana  called  the  unknown  elephant  the  Lucaniaa  cs, 
and  of  course  wrote  it  so.  But  suppose  the  inferior  people 
to  be  one  which  has  not  yet  advanced  beyond  hieso- 
glyphio  writing;  their  aimplest  and  moat  obvioas  plsa 
wUl  be  to  take  the  strange  name,  and  espnaa  it  by  thoss 
symbols  out  of  their  old  stock  which  denote  the  nearHt 
sounds  to  that  of  the  name  required.  Such  symbols  thai 
cease  to  represent  ideas  only,  as  they  used  to  do ;  they  sie 
consciously  emplc^ed  to  represent  mere  aoundi^  and  thus 
arise  the  first  begumings  of  phonetism.  A  good  example 
of  this  process  may  be  found  in  the  Azteo  (Lenormant,  i 
29;  De  Bosny,  pi  19,  who  also  gives  othenX  When 
Christianity  was  introduced  into  Mexico,  the  Lord's  Prayer 
was  reduced  to  writing  in  the  following  manner: — ^^le 
Mexican  symbob  nearest  to  the  two  syllables  of  paier  were 
a  flag  (sounded  as  jwm</t),  and  a  rock  (ieU)  ipaier  waa  there- 
fore repreaented  pictoriaUy  by  a  flag  and  a  rock;  we  cannot 
tell  whether  it  was  sounded  as  p(m4eU,  at  only  as  pa4&^ 
the  nearest  possible  equivalent  in  the  Mexican  language, 
which  has  no  r.  Simflarly,  noder  waa  phonetically  repie> 
aented  by  fkockieU,  pictorially  by  the  Indian  fig  {wtoddK\ 
and  the  rcclr  as  befora  Here,  then,  we  have  the  application 
of  aymbob  to  denote  sound  without  regard  to  the  original 
sense;  Just  as  we  might  draw  the  figurea  of  an  aye,  a  saw, 
and  a  horse,  and  convey  by  them  the  idea,  ^'I  saw  a  horsei' 
The  Altec  would  not  long  have  the  ideaa  of  a  fla^  a  itKk, 
and  afig  preaented  to  lus  mind  when  he  read  theae  symbols; 
and  BO  the  first  conception  of  phonetism  was  gained,  the 
first  move  from  hieroglyphic  to  alphabetic  writing.  Yet 
he  had  not  attained  the  first  real  step  in  the  pfngnws  ii, 
syllabio  writing— because  if  he  had  deoompoeed  his  new 
words, /Mm  would  not  have  represented  to  his  mind  merely 
BO  much  sound— «  syllable  by  itself  meaningless :  it  would 
have  given  him  oidy  the  idea  of  a  flag.  And  further  than 
thb  ^  Altec  language  did  not  paaa:  probably  it  only 
reached  this  stage  incompletely  with  a  email  number  of 
words.  The  great  advance  to  syllabic  writing  ia  to  be 
found  elsewhere ;  first  in  the  Chinese,  perhape  through  tbe 
accident  of  the  monoeyllabio  nature  of  the  language ;  bat 
with  a  dearly-developed  purpose  in  the  Aramaic  cnneifona 
inscriptions. 

In  the  Chinese  written  character  we  find  a  conaideraUa 
number  of  symbob  which  were  unquestionably  at  first 
pictoriaL  Thou^^  but  very  slight  vestiges  of  their  origioal 
meaning  can  now  be  aeen  in  &m,  yet  they  can  be  traced 
back  to  dder  forms  which  are  unmistakeaUe ;  and  thrir 
origin  is  further  attested  by  the  name  **  inttgea,"  which 
>he  Chinese  give  them,  as  distinguished  fromoSiera  which 
they. call  ''lettera."  Theae  aymbola  were  aimple^  and 
denoted  very  ingenioualy  natural  objecta— the  aon  (by  a 
drde  with  a  dot  inside),  the  moon  (by  a  crescent  with  a 
line  inside),  a  mountain  (by  three  peaks  aide  by  aide)^  raia 

(by  dropa  under  an  oiverarohing  line),  a  child  (thna  pf  )f 

a  mother  (fV,  a  figure  expreasing  the  aims  and  bosoB 

effeetrralyeiioagh),&Q.  TheBe  aymbola  ooold  be  conhiaedr 
thus  the  qrmbols  for  water  and  twt  f*"*Wftfii  denoted 
teaz%  an  ear  aacTa  door  agpfaaiad  heuji^  and  vMba* 
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fldnding;  bat  suoh  combinations  of  pore  Ideroglyphics 
were  rare,  m  they  would  haye  been  liable  to  be  confused 
with  combinations  of  the  same  kind  need  in  a  different 
way,  as  will  be  seen  immediately.  There  were  also  ^sorne 
hieroglyphs  need  symbolically;  «.^.,  a  hand  to  denote  a 
wor]anan,  the  two  Talves  of  a  shd^-fish  to  denote  friends. 
These  also  are  few  in  number,. and  not  very  ingenious. 
Last  in  this  dass  come  some  symbols  which  are  essentially 
pictorial,  though  they  represent  no  Tidble  object;  e,p,f 
"  aboye  "  was  expressed  by  a  dot  abore  a  horisontal  line ; 
^beLoWy"  by  a  dot  below  it;  the  numerals  one,  two,  three, 

by  so  many  horizontal  lines;  '' rights"  by  the  symbol  ^ 

^left^'  by   kfhc    So  far,  we  haye  simple  hieroglyphs, 

or  ideograms  (a  more  oonyenient  term), — ^pictorial  repre- 
sentations, expressing  not  merely  yisible  objects,  but  also 
abstract  ideas,  and  eyen  actions ;  but  each  of  these  could 
also  haye  the  phonetic  yalue  of  the  name  of  the  object 
which  it  depicted. 

Distinct  from  these  are  the  ''  letters  * — in  use,  though 
not  in  origin.  These  haye  two  partsr— one,  a  symbol  which 
wks  originally  an  ideogram,  and  which  could  still  be  used 
as  such,  but  which  in  this  particular  combination  lost  ite 
ideographic  value,  and  retained  only  the  phonetic  yalue  of 
the  name  of  its  object ;  the  other,  an  ideogram,  which  laid 
aside  its  phonetic  yalue,  and  only  restricted  to  a  particular 
dass  the  phonetic  symbol  which  it  accompanied.  Thus, 
for  example,  the  ideogram  of  a  ship  had  also  the  phonetic 
yalue  teheu — f.&,  the  name  denoting  ship  in  the  spoken 
language ;  the  ideogram  of  fire  had  ^e  phonetic  yalue  hv6: 
these  two  symbols  combined  were  still  pronounced  teheu^ 
and  meant  the  flickering  of  flame.  The  second  symbol 
dropped  its  phonetic  yalue  altogether,  but  kept  the  generic 
idea  of  fire :  the  ship  was  lost,  but  the  idea  of  undulating 
motion  modified  that  of  fire,  and  the  complex  symbol  com- 
bined the  two  ideas,  with  the  one  sound  tcheri.  Similarly, 
the  ideogram  ship  and  q)eech  combined  expressed 
loquacity,  and  this  in  the  spoken  language  was  also  <eAe«, 
the  phonetic  yalue  of  the  symbol  for  speech  bemg  dropped, 
just  like  that  of  the  symbol  fire  aboye.  In  this  way  there 
are  ten  different  ideas  giyen  by  Endlicher  (p.  10),  all  called 
in  the  spoken  language  iehevif  and  all  expressed  to  the  eye 
by  different  complex  symbols  formed  on  this  principle, 
lliese  symbols,  he  reckons,  form  at  least  ffths  of  the 
written  langusge. 

This  is  a  yery  imperfect  sketch  of  the  Chinese  system 
of  writing,  and  into  the  lustoiy  of  the  "  keys,"  which  indeed 
belong  rather  to  Chinese  lexicography,  we  do  not  propose 
to  enter.  But  it  .is  enough  to  throw  light  on  some 
questions  connected  with  our  subject.  Plrst  of  all,  we  see 
ideography  and  phonetism  existing  side  by  side ;  and  even 
the  same  symbol,  haying  in  most  cases  (nof  tn  all)  either 
an  ideographic  or  a  phonetic  yalue  at  will  Therefore,  in 
this  ease  the  passage  from  the  one  system  to  the  otiier 
may  be  considered  as  certain ;  but  how  it  was  made  there 
is  not  sufficient  eyidence  to  show.  It  must  haye  been 
earlier  than  the  combination  of  pure  ideograms  mentioned 
aboy^.  It  was  probably  greatiy  facilitated  by  the  Chinese 
being  a  monoeyfiabic  language ;  each  syllable  is  a  complete 
word  in  itself,  expressing  a  complete  notion :  hence  the  idea 
of  completeness  and  indiyidnaJity  would  attach  to  such  a 
oombination  of  sound  more  easily  than  would  be  possible 
in  pdysyllabio  language ;  and  it  would  seem  more  natural 
to  giye  that  sound  a  symbol  for  itself,  quite  apart  from  its 
ademj^raphio  meaning.  Further,  as  tiie  whole  number  of 
•ia^  syllables  of  which  the  language  consists  is  only  450, 
the  effort  of  lemembexing  the  symbols  could  not  be  great, 
and  iba  mflmory  must  Ittye  been  already  trained  in  that 


direction,  because  the  symbols  (eyen  in  their  ideographic 
acceptation)  had  lost  their  obviously  pictorial  diaracter, 
and  must  haye  been  kept  by  the  memory,  not  recognised 
each  time  by  the  eye ;  just  as  children,  in  learning  to  read, 
commonly  remember  short  and  familiar  words  as  a  wholes 
without  analysing  them  into  the  component  letters. 

The  exphmation  of  the  cumbrous  'Metters"  described 
above  is  simple ;  and  it  will  show  us,  secondly,  how  so  ap- 
parentiy  monstrous  a  system  of  writing  could  be  maintained, 
and  has  been  in  its  essence  maintained,  down  to  the  present 
day.  With  so  few  radical  sounds  in  the  language,  it  was 
ineyitable  that  many  different  objects  must  have  been 
expressed,  as  ideas  grew  and  multipHed,  by  the  same  sound, 
as  we  saw  aboye  that  there  were  eleven  different  ideas 
(including  the  ship  itself)  all  called  ichtu.  These  could 
be  distinguished  in  the  spoken  language  by  tone  or  accent, 
and  acttuJly  were  so  distingushed.  But  how  were  they 
to  be  distinguished  in  writing  1  Now,  writing  is  but  the 
yisible  exponent  of  language,  and  therefore  is  naturally 
formed  under  the  same  conditions— those  conditions  whicli^ 
because  the  effect  is  obvious  while  the  reason  is  often 
difficult  to  detect,  we  vaguely  call  the  genius  of  the 
language:  and  it  must  accommodate  itself  to  the  defects 
as  well  as  the  strength  of  the  language.  There  is  an 
inherent  evil  in  Chinese  speech — ^inevitable  in  a  mono- 
syllabic language  with  a  limited  number  of  radicals — ^that 
the  same  combination  of  sound  should  serve  to  express 
many  different  ideas.  A  combination,  therefore^  of  symbols 
is  absolutely  necessaiy,  which  shall  represent  to  the  mind 
through  the  eye  the  fkct  that  the  sound  which  ia  heard 
has  changed  its  meaning  to  meet  that  of  another  sound 
which  is  not  heard — that  tcheu  no  longer  means  a  ship,  but 
means  the  fiickering  of  fiame,  or  something  else  quite 
different.  It  would  have  been  easy  enough  to  haye  had 
different  symbols  for  the  different  meanings  of  UJuu  ;  but 
it  would  not  practicaUy  have  been  so  convenient,  because 
it  woidd  not  haye  represented  so  well  the  facta  of  the 
language,  if  the  Chinese  had  chosen  in  their  speech  to 
do  universally  what  they  did  occasionally,  to  form  com- 
pounds like  **  ear^iooring  "  for  ''  hearing  **  a  thing,  the 
native  genius  for  pictorial  representation  would  have  pro- 
duced a  symbolism  which  might  have  supplied  all  its 
wants  down  to  the  present  day.  But  that  was  not  the 
bent  of  the  language ;  and  the  writing  therefore  remains 
to  the  present  day  a  mixture  of  ideography  and  phonetism, 
and  is  perhapa  better  so.  StUl,  a  great  deal  of  confimon 
is  possible.  In  modem  writing,  according  to  Endlicher,  each 
syllable  has  several  symbols,  partly  bemuse  of  the  extra- 
ordinary number  of  meanings  belonging,  as  we  haye  seen, 
to  each  combination  of  sound,  partly  from  considerations  of 
calligraphy,  because  it  is  not  every  symbol  which  will 
combine  neatly  with  eveiy  other ;  and  therefore  for  par- 
ticular combinations  a  different  symbol  with  the  same 
phonetic  yalue  is  required,  so  that  the  shapNOs  of  the  mixed 
symbols  increase  in  number.  Also,  the  pictorial  symbols 
being  comparatively  few,  and  many  of  these  being  em- 
ployed phonetically  for  the  same  syllable,  it  is  obyious 
that,  with  the  growth  of  ideas,  many  new  symbols  must 
have  been  required.  To  meiet  this  want,  the  mixed 
sjrmbols  so  often  mentioned  were  employed  purely  phoneti- 
oJly,  each  in  new  combination  on  the  old  principle  with 
an  ideogram,  whose  meaning  was  disregarded.  Cienerally 
these  symbols  kept  their  phonetic  worth,  but  sometimes  in 
combination  with  particular  ideograms  they  change.  Thus 
we  see  a  double  evil  arise  in  the  lan^;uage.  Not  only  have 
we  seyeral  symbols  for  each  combmation  of  sound,  but 
also  the  same  symbol  can  under  certain  circumstances  haye 
different  phonetic  yaluea.  But  the  difficulties  thus  caused 
seem  greater  to  a  stranger  than  to  a  natiye;  and  the 
Chinese  haye  neyer  been  mored  thereby  to  exchange  their 
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pifitamque  Imt  imwieldy  tysteiiL  Tho  impure  syUabism 
marked  out  for  them  by  the  genios  of  their  langiuge  has 
been  their  furthest  derelopmeni  It  ^ru  reBerred  for  the 
Japoneee  to  borrow  the  C^ese  charactera,  and,  expelling 
all  ideographio  aaaociationa,  to  emploj  them  aimpij  aa 
syllables,  thus  advancing  to  a'^ure  syllabio  writing.  This 
borrowing  and  extension  of  a  system  bj  a  foreign  nation 
will  be  more  f nlly  dwelt  upon  hereafter.  It  should  perhape 
be  added  that  the  expression  of  many  different  senses  by 
one  symbol,  which  has  so  largely  modified  the  Chinese 
writing,  Is  not  peculiar  to  monosyllabic  language.  It  ia 
found  in  all  languages,  though  not  to  the  same  extent: 
roots  of  different  sense  hare  l>een  worn  down  by  phonetic 
decay  till  they  reach  the  same  form,  and  this  cause  may 
have  operated  to  some  extent  in  China,  though  it  cannot 
have  been  veiy  important 
The  cuneiform  writings  so  called  from  the  wedge-like 

shape  of  the  characters,   |   or  ▼ ,  which  compose  it^  was 

employed  by  different  nationaUtiea.  It  was  first  deci- 
phered by  Grotefend  on  inscriptions  of  Persepolis,  and 
was  found  to  be  the  exponent  of  the  Aryan  spoken 
by  the  conquering  Persians,  which  belonged,  as  is  well 
koown,  to  the  Indo-European  family  of  luiguages.  But 
cuneiform  inscriptions  in  three  languages  were  found  on  a 
monument  at  Behistun:  the  first  was  the  Persian,  and 
much  the  simplest  in  form;  the  secondhand  third  were 
composed  of  elements  of  the  same  shape  in  much  more 
unwieldy  combinations.'  It  was  obvious  that  the  three 
inscriptions  were  identical  in  meaning,  but  in  different 
languages;  and  principally  by  the  help  afforded  by  recur- 
«ring  proper  names,  whose  value  could  be  compared  with 
the  known  values  in  Persian,  the  characters  of  the  last  two 
inscriptions  were  deciphered,  and  found  to  belong,  one  to 
the  hwguage  of  the  Assyrian  and  Babylonian  subjects  of 
Darius,  the  other  to  the  old  Scythian  population  of  Media, 
who  used  a  Turanian  speech.  Other  languages,  the  old 
Armenian  and  that  of  Susa,  were  found  i^terwsjds  to  be 
represented  by  the  same  characters;  and  to  these  different 
systems  the  collective  name  Anarien  (i.e,  non-Aryan)  has 
been  given  by  French  writers  (Oppert,  &&),  to  distinguish 
them  from  the  Aryan-Persian,  which  is  a  purely  phonetic 
character. 

It  seems  clear  that  the  origin  of  this  system  was 
Turanian,  and  that  it  was  borrowed  by  the  Semitic  races 
who  used  it  It  was  originally  hieroglyphic,  though  the 
stiff  combinations  of  wedges  give  but  Uttle  indication  of 
such  an  origin.  But  botii  in  Assyrian  and  Babylonian 
there  is  an  older  character  and  a  newer  one,  and  the  older 
forms  can  again  be  traced  back  to  a  still  more  archaic 
shape,  which  was  unquestionably  the  original  of  both,  and 
which  is  not  cuneiform,  but  oomposed  of  straight  lines  only.' 
These  show  little  of  the  brilliancy  of  invention  of  the  Chinese; 
they  seem  to  appeal  to  the  reason  rather  than  to  the  eye; 
they  are  obviously  intended  to  recall  the  image  of  the 
object,  but  they  must  have  been  first  explained  in  order 
to  be  intelligible  at  all,  and  then  they  might  be  remembered. 


For  example,  a  house  was  denoted  'by 


;  a  town  by 


Neither  of  these  are  symbols  which  will  be  intelli- 
gible as  soon  as  seen  by  a  person  who  has  not  been  taught 
tiiem.  This  is  probably  due  to  the  fact  that  they  were 
produced,  not  by  the  haar-pencil  of  the  Chinese,  but  by  the 
chisel;'  they  were  intended  to  be  written  on  rock,  and  for 
this  straight  lines  are  more  convenient;  and  the  wedge 
shape  which  they  assumed  afterwards  may  be  explained 


^  A  part  of  thlf  trilincnul  Inaeription  li  printed  la  I>«  Rony't 
Eeritmtt  FigmnUMM,  p.  70. 
*ror  qpsdnnnib  m»  Oppert,  voL  iL,  p^  M. 


by  the  ease  with  which  it  can  be  made  by  two  stroket  ol 
the  chisel — perhaps  no  other  figure  bo  clear  can  be  prodnoed 
with  such  facility. 

This  system  seems  to  have  reached  syllabism  before  it 
was  adopted  by  the  Aramaic  peoples.     But  the  syllalBam 
was  still  mixed  up  with  ideography,  just  as  we  have  seen 
was  the  case  in  China — ^that  is,  the  same  symbol  denoted 
idepgraphically  the  object,  and  phonetically  the  sound,  of 
the  name  of  tiie  object;  as  though  in  English  we  shoold 
denote  by  the  symbol  B  both  the  insect  bee  snd  the  sound  be. 
But  there  is  a  diOference  between  this  idiom  and  the  Chinese; 
it  was  pdysyllabac,  whereas  Chinese  was  syUabia    When, 
then,  the  name  of  the  object  contained  more  than  one 
syllable,  the  first  alone  was  taken  to  be  denoted  phoneti- 
cally by  the  symbol     The  evidence  for  this  is  smsll  in 
quanti^,  owing  to  the  scanty  remains  of  the  language  of 
tiiat  Tuianian  element  of  the  Chaldee  nation  frtmi  irhidi 
the  cuneiform  writing  was  borrowed.     To  this  language 
the  name  Aocadian  has  been  given  by  Dr  Hincks,  snd 
this  name  seems  to  be  now  generally  received.     But  the 
Medo^ythic,  mentioned  above^  which  is  a  dosely-oon- 
nected  dialect^  supplies  us  with  forms  suificientiy  close  to 
the  old  Scythian  spoken  originaUy  by  all  the  Turanian  sUx^ 
in  that  part  of  Ana.    Thus  one  symbol  in  Assyrian  denoto 
ideographically  Qod  and  phonetically  an;  now  the  name 
for  God  in  Medo-Scythio  is  Annap.    Another  denotes  a  dty 
and  hut;  haiin  is  a  dty  in  Scythian.     Another  is  a  father 
and  <U;  in  Scythian  a  father  is  a<ta.~^  {Oppert,  iL  79; 
Lenormant,  i   41.)      This   evidence   wfll   doubtiess  be 
strengthened  with  time,  but  even  now  it  is  oondusive; 
and  ti^e  principle  thus  established,  the  arbitrary  selection  of 
the  first  part  of  a  name  to  have  a  particular  phonetic  value, 
seems  to  be  exactly  the  prindple  which  we  should  a  priori 
have  expected  to  find  if  we  had  tried  to  conceive  the 
possible    ways   in    which    ideography    could    pass  into 
phonetism. 

The  confusion  which  was  occasioned  by  the  impeifectiao 
of  Assyrian  writing  was  immensely  increased  by  the  feci 
of  their  characters  being  borrowed,  not  indigenous,  ss  in 
China.  There  is  first  of  all  the  obvioua  difficulty  of 
adapting  Turanian  symbols  to  a  Semitic  language,  in  which 
thei  abort  vowels  were  not  written,  and  the  meaning  of  the 
radical  group  of  consonants  in  any  particular  place  had  to 
be  determined  by  the  context  Instead  of  being  able  to 
retain  the  same  symbol  to  express  a  root  in  its  modified 
forms,  e.ff,  in  the  coigugation  of  a  verb,  a  new  symhtJ 
would  be  neceesary  for  each  piBrson-form,  whidi  could  be 
expressed  by  mere  vowel  change  in  the  root,  and  these  sym- 
bols might  be  totally  unconnected,  so  that  all  sense  of  the 
connection  of  different  parts  of  a  verb  would  be  lost  Thii 
is  bad  enough,  but  it  is  an  evil  inherent  in  the  boipowing 
of  such  a  system  of  writing  to  express  a  language  whose 
genius  was  so  essentially  d^<aent  But  there  was  another 
evil,  much  greater,  which  might  have  been  avoided,  and 
was  not  This  is  polyphony — ^the  expression  of  many 
different  sounds  by  the  same  symbol  When  the  Assyriau 
took  an  Accadian  symbol,  they  should  have  taken  only 
its  phonetic  value,  or  one  of  them,  if  it  had  more  than  od^ 
and  in  this  wav  they  might  have  acquired  a  purely  sylkbic 
character,  as  the  people  of  Susa  afterwards  actually  did. 
But^  as  was  not  unnatural  at  the  time,  they  took  it  with  all 
its  values,  ideographic  and  phonetic,  and  added  more  of  their 
own.     A  strilong  example  given  by  Oppert  (ii  85)  viU 

make  this  plain.     In  Accadian  this  symbol  AA  was  the 

ideogram  for  an  open  hand,  doubtless  originally  in  a  inore 
elaborate  f  oruL  ik  the  spoken  language  a  hand  was  eaBed 
kurpif  and  therefore,  by  the  prindj^  mentioned  ahore, 
this  symbol  had  also  the  phonetic  value  hur.  Bat  by  a 
metaphor  the  hand  qrmbol  had  the  further  Ideqgnphie 


ALPHABET 


eon 


valnM  of  aelifaig^  poiieasing,  and  nnderetandiog.  To  wise 
in  the  spoken  language  most  have  been  mat^  or  eomeihing 
Tsiy  like  it  (imid  oocon  in  this  sense  in  the  Scythian)^  for 
this  phonetic  Talne  also  belonged  to  one  symbol  But 
farther,  in  Aocadian  a  mountain  was  called  kw;  sanrise, 
kurra;  earth  was  wust;  to-  go  was  mit;  and  these  sonnds, 
identical  or  nearly  identical,  were  every  one  expressed  by' 
the  same  symbol,  which  thus  had  eight  ideographie  and 
two  j^onetio  ralaes,  hur  and  mat;  and  in  tlus  wretched 
condition  it  was  taken  by  tho  Assyrians,  and  employed  by 
them  in  all  these  different  senses.  But  this  was  not  all 
In  the  Assyrian  language  hur  was  the  name  of  a  furnace, 
and  mai  meant  to  did;  and  as  it  must  have  been  to  obtain 
a  Tiaible  exponent  for  these  sounds  that  the  foreign  symbol 
was  adopted,  both  of  these  idess  were  necessarily  denoted 
1^  it  Agidn,  in  Assyrian,  ''to  understand"  was  pro- 
nounced sa  nea,  and  to  **  possess  "  was  ncU;  and  so  were 
added  two  more  phonetic  values  by  reason  of  the  mota- 
phoric  value  of  mat  in  Aocadian.  Lastly  was  added  the 
phonetio  value  ^at,  because  that  was  the  ABsyiian  name 
for  a  mountain,  which  we  saw  was  denoted  in  Aocadian  by 
htr.  Thus,  when  an  Assyrian  came  upon  this  little  plain- 
looking  symbol  he  had  to'determine  whether  it  meant  the 
oarth,  a  mountain,  sunrise,  a  furnace,  or  seizing,  possessing, 
anderstanding;  going,  or  dying;  or  whether  it  had  only 
one  of  the  phonetio  values,  htr,  wtat,  thai,  nal,  m'nat. 
And  a  large  list  of  other  symbols  ii  given  ly  M.  O^Mrt^ 
which,  in  a*  similar  way,  have  two^  three,  four,  and  even 
six  different  phonetio  values.  It  may  seem  incredible  that 
a  people  under  such  difficulties  should  ever  have  been  able 
to  express  what  they  wished;  to  say,  much  less  to  understand 
what  was  written.  It  is  a  great  witness  to  the  strength  of 
the  feeling  which  must  have  existed  in  these  old  people 
that  ideo^phy  was  the  natural  and  proper  method  of 
writing,  and  phonetics  were  only  a  supplement  to  eke  out 
its  deficiencies.  To  us  such  a  feeling  ii  at  first  inoompre- 
henaible,  but  after  such  an  example  we  cannot  doubt  its 
existenoe.  'With  respect,  indeed,  to  the  difficulty  caused 
by  one  8]nnbol  having  many  ideogr^>hio  values,  we  have 
only  to  think  of  the  many  different  significations  expressed 
in  our  own  language  by  the  same  combination  of  sound, 
without  any  confusion  arising,  because  the  particular 
meaning  is  marked  out  by  the  context;  for  instance^  when 
the  one  sound  Imt  denotes  a  coojundion,  a  verb,  and  a 
noun  with  two  senses-— one  original  and  one  derived,  but 
now  quite  different, — we  should  therefore  only  see  in  the 
Assyrian  an  aggravated  case  of  this  want  df  deamess. 
Hut  the  difficulty  is  much  more  serious  when  the  same 
symbol  has  different  phonetio  values;  and  much  help  can- 
not have  been  obtained  from  the  grammatical  lists  which 
have  actually  been  dug  out  under  the  superintendence  of  Mr 
Layard,  in  which  the  Assyrian  kings  state,  avowedly  for  the 
instruction  of  their  subjects,  the  different  values  which  each 
symbol  could  possess.  (See  Oppert,  ii  53.)  By  these  Usts 
some  limit  might  undoubtedly  be  put  to  the  further  multipli- 
cation of  values  for  the  same  sign,  but  it  could  not  help  a 
reader  to  trace  which  of  all  the  authorised  values  he  was 
to  give  to  a  symbol  at  any  particular  time.  It  would 
appear  t&at  in  the  cuneiform,  as  unquestionably  in  the 
Egyptian,  conventional  phonetic  symbols  could  be  used 
as  complements  to  other  symbols,  which  might  represent 
an  idea  or  a  mere  syllable,  and  by  these  phonetio  comj^ 
ments  the  special  sense  could  be  d^ed  with  some  approach 
to  exactneas.  But  into  these  remedies  of  the  ills  of  poly- 
phony we  need  not  farther  enter. 

It  is  far  beyond  the  scope  of  the  present  article  to 
describe  fully  the  development  of  hieroglyphism  in  Egypt, 
the  country  in  which  the  last  step  to  alphabetism — ^the 
separation  of  the  vowel-symbols  froin,  those  which  mark  the 
undoubtedly  taken,  though  with  much 


fahering,  and  even  turning  back.  Aoooiding  to  H  Lenor- 
mant,  the  Egyptians  passed  through  every  stage  which  we 
have  already  seen  succeeaively  reached  by  different  peoplos; 
and  at  one  of  which  every  one  of  these  peoples  halted,  with- 
out ever  achieving  for  themselves  the  triumph  of  alphabetio 
writing.  And  evidence  of  each  stage,  more  or  less  distinct, 
certainly  lingers  in  the  Egyptian,  producing  an  extra- 
ordinary medley,  tittle  suited  for  popular  or  even  Uterary 
use^  but  well  adapted  for  the  transmisaion  of  occult  records 
and  rituals,'  the  purpose  for  which  the  Greeks  not  un- 
naturally supposed  the  whole  hieroglyphio  system  to  have 
been  invented  by  the  priests.  As  we  have  already  de- 
scribed the  phenomena  of  each  stage  with  some  fulness,  it 
is  not  necessary  to  do  more  here  than  to  indicate  their 
occufrence  in  E^tian.  The  hieroglyphs  themselves  are 
certainly  the  finest  of  their  kind.  YThether  they  represent 
the  full  contour  of  the  object  with  all  the  assistance  of 
vivid  colourings  or  whether  they  are  simply  formed  by 
lines  which  convey  its  essential  character — a  practice  which 
doubtless  owed  its  origin  to  the  increased  use  of  writing- 
it  ii  impossible  not  to  admire  ^the  extraordinary  complete- 
ness of  the  representation.  Nothing  can  be  more  perfectly 
pictorial  than  the  portraiture  of  the  different  emotions,  each 
by  the  figure  of  a  man  affected  by  it :  the  position  of  the 
body  and  the  gestures  of  the  arms  are  simply  perfect 
These  belong  in  the  main  to  the  •ymholio  use  of  the 
hieroglyphs :  tins  use  we  saw  in  Chinese  was  but  slight, 
but  in  Egypt  it  was  immense.  Thus,  the  sun,  with  rays 
streaming  from  it,  denoted  to  the  Egyptian. light  and  clear- 
ness ;  the  moon,  with  its  horns  turned  downward,  denoted 
the  month, — ^in  these  cases  the  cause  ii  put  for  tiie  effect 
Sometimes  the  part  is  put  for  the  whole :  two  arms,  one 
holding  a  shiela  and  one  an  offensive  weapon,  express 
battle ;  two  1^  with  the  feet  denote  movement,  forward 

or  backward  according  to  the  direction  6f  the  f  eet^  J^  or 

/^  ;  an  arm  holding  a  stick  denotes  force.     Sometimes 

the  symbol  is  purely  metaphorical:  as  when  a  king  is 
exjwessed  by  a  bee;  knowledge  by  a  roll  of  papyrus; 
or  justice  by  the  feather  of  an  ostridL,  because  all  feathers 
of  that  bird  were  supposed  to  be  of  equal  length.  Such 
symbols  are  clearly  <^  later  origin  than  the  other ;  they 
imply  the  eodstence  of  conventional  rules,  which  could 
acquire  currency  for  meanings  quite  unintelligible  in  them- 
selves. These  symbolic  ideograms  were  not  very  often 
used  alone;  most  commonly  they  accompanied  other 
symbols  used  phonetically,  merely  to  determine  their 
special  meaning  in  each  place :  as  such  they  are  commonly 
oJled  determinaiiikt ;  tlus  practice  we  also  saw  in  China, 
less  skilfully  employkL  Thus,  for  example,  on  the  Bosetta 
stone^ whose  trilingnal  inscription,  hieroglyphic,  demotic, 
and  Qteek,  is  the  basis  of  all  our  knowledge  of  Egyptian 
writing — ^the  word  for  a  decree  is  expressed  by  characters, 
consonant  and  vowel,  which  denote  tiie  sounds  of  which  it 
ii  composed,  just  as  in  any  modem  writing;  but  at  the 
end  of  these,  forming  part  of  the  word,  tiiough  adding 
nothing  to  its  pronunciation,  ii  the  figure  of  a  man  with 
his  hand  raised  tolus  mouth,  which  adds  the  idea  of  pas- 
sive obedience  to  the  phonetio  combination,  and  limits  it 
to  the  idea  of  a  decree.  In  like  manner,  the  arm  with  the 
stick,  which  as  we  said  denotes  force,  is  added  as  a  deter- 
minative to  express  actaons  which  require  force ;  and  the 
ideogram  of  motion  is  also  very  frequent  This  seems  to 
us  unneoesssry  and  cumbrous;  but  when  a  phonetio  com- 
bination might  have  two  different  meanings,  they  oqpld 
hardly  have  been  differentiated  in  a  more  intelligible 
manner.  A  good  tist  of  these  symbols  may  be  seen  in  De 
Bosny,  p.  46. 
The  traces  of  the  rebui  stage  which  we  saw  in  the  Astee, 
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In  whidi »  symbol  could  be  transferred  from  one  object  to 
another,  because  the  names  of  the  two  had  the  same  sound 
in  the  spoken  language,  are  not  very  distinct^  and  haTe  not 
been  full j  examined ;  on  this  point  we  may  hope  for  more 
light  from  M.  Lenormant  He  points  out  that  the  same 
symbol  denotes  "holiness*  and  a  ''slare."  No  meta- 
phorical explanation  seems  possible  here;  but  both  are 
sounded  hen  in  the  spoken  language,  and  the  community 
of  symbol  becomes  at  once  intelligible.  In  such  a  practice 
as  this  we  see  at  once  a  cause  of  great  confusion,  especially 
when  the  same  symbol  was  employed  to  denote  two  things 
the  names  of  which  were  not  exact  homophones,  and  yet 
sufficiently  neaa^  in  sound  to  allow  themselves  to  be  ex- 
pressed by  the  same  symbol;  e.ff.,  when  the  circle  which 
denoted  the  sun  was  also  tsken  to  denote  the  idea  of  day, 
the  sun  was  called  m,  the  day  kru,  and  so  the  symbol 
became  a  polyphono ;  it  had  two  not  yery  different  sounds. 
It  is  true  that  here  the  application  of  the  symbol  for  the 
sun  to  denote  the  day  was  not  caused  only  by  the  similarity 
of  sound  in  the  two  words — ^it  was  probably  employed  at 
first  metaphorically ;  but  there  can  be  Uttie  doubt  that  it 
was  helped  to  its  double  use  by  the  indistinctness  of  the 
Egyptian  TOwel<sounds,  which  caused  the  two  words  to  be 
sounded  nearly  alike.  From  this  and  similar  causes  arose 
(hat  polyphony  which  necessitated  the  use  of  the  deter- 
minatives  described  above.  Vestiges  of  the  syDabio  stage  in 
E^gyptian  exiit  beyond  a  doubt,  and  they  point  to  a  dowly- 
effected  transition  from  the  older  to  the  newer  form  of 
writing.  Thus  the  symbol  of  a  fish  represented  at  the 
syllabic  stage  the  syllable  a»  /  later  on,  tiie  letter  a  alone 
came  to  be  denoted  by  a  reed,  and  n  by  a  waving  line. 
Now  we  find  the  syllable  an  represented  not  merely  bj  its 
own  simple  exponent,  the  fish,  but  also  by  the  reed  and 
fish  together,  that  Ib,  in  phonetic  value,  by  .i .  on;  by  the  reed 

above  the  waving  line  ( — j ;  and  even  by  all  three  f  4.  —J 

(Lenormant,  ii  44).  lliis  surely  points  to  a  stage  at  which 
the  alphabetic  values  of  the  reed  and  line  were  not  yet  so 
firmly  fixed  that  the  writer  could  dispense  with  the  older 
and  more  familiar  sign  of  the  fish  to  specialise  the  other 
twa  Of  Egyptian  idphabetism  proper  it  is  not  necessary 
to  give  examples ;  we  are  sufficiently  acquainted  with  the 
use  of  letters  pure  and  simple,  and  their  use  in  ijgypt  is 
not  denied. 

To  what  cause  are  we  to  assign  the  progress  of  the 
Egyptian  beyond  the  Assyrian  method  of  writing  1  What 
circumstances  enabled  th»  one  nation  to  develop  at  least  an 
imperfect  alphabetism,  while  the  other  never  advanced 
beyond  syllabisml  No  certain  answer  can  be  given;  but  at 
least  a  probable  iniggestion  is  made  by  M.  Lenoimsot  The 
Egyptian  vowel-sounds  were  indistinct :  the  consonants  were 
clear  and  definite.  Therefore  it  was  natural  (as  Lepsius 
pointed  out)  that  in  each  syllable  the  consonant  should 
come  to  be  regarded  as  the  important  element,  and  should 
finally  extrude  the  following  vowel  altogether.  Thus  a  laige 
number  of  symbols,  which  originally  represented  syllables 
beginning  with  the  same  oonsonant  but  followed  by  differ- 
ent vowels,  would  become  in  time  absolutely  identical  in 
value,  the  different  representatives  of  the  same  consonant 
And  a  great  abundance  of  such  homophones  is  actually 
found  in  Egyptian.  ^The  method,  therefore,  which  was 
followed  in  passing  from  the  syllable  to  the  mere  alphabetic 
sign,  was  identical  with  tbat  which  we  hsp^e  already  pointed 
out  in  Assyrian,  by  which  the  8]nnboI  of  a  polysyllabic 
vord  was  taken  to  have  the  phonetic  value  of  the  first 
syllable  of  that  word;  In  each  case  it  denoted  the  fint 
clement  of  the  name^— the  syllable  in  Assyrian,  the  single 
sound  in  JQgyptian.  And  in  each  language  the  symbol  thus 
applied  i»A  new  use  still  retained  for  a  long  time  its  old  value 
as  the  hieroglyphic  or  at  least  conventional  ei^nent  oi.  a 


material  object  or  of  an  idea.  Thus  in  i^pt  ne/er  msaul 
good.  Tlus  word  in  writing  is  exitrcssea  in  two  wsyi : 
nrst|  by  a  single  symbol — which  had  originally  been  the 
pictorisd  representation  of  some  material  object,  but  vas 
afterwards  the  conventional  symbol  of  the  idea  of  good- 
ness ;  secondly,  by  this  same  symbol  followed  by  two 
others,  which  had  also,  from  being  originally  hieroglyplu^ 
acquired  the  phonetic  values  of  /  and  r;  that  is  to  say, 
one  symbol  could  at  will  express  the  whole  word  ne/er  snd 
its  initial  letter  n.  This  is  the  natural,  perhaps  the  only 
possible  way  of  eliminating  the  single  sound ;  bat  it  is 
obvious  that  great  difficulties  would  attend  it  at  ihe  outset 
There  could  be  at  first  no  convention  to  restrict  the  symbol 
for  f»  to  that  of  the  particular  word  ne/er;  any  othw  begin- 
ning with  n  would  have  served.  There  was  no  law  to 
prevent  a  writer  taking  as  many  symbols  for  n  as  took  bis 
fancy ;  and  in  fact  each  letter  in  this  Way  did  have  ssvenil 
different  symbols. 

It  follows  that  while  Egypt  must  be  credited  with  baring 
first  invented  an  alphabetic  system,  and  must  for  em 
claim  for  this  the  gratitude  of  the  world,  yet  that  ^stem 
was  far  too  imperfect  to  become  the  instrument  of  a  populsr 
literature.  It  suffered  equally  from  the  opponte  disesses 
of  homophony  and  polyphony,  from  the  expression  of  the 
same  sound  by  many  different  symbols,  and  from  HhB  um 
of  one  symbol  to  denote  many  different  syllables.  And 
each  of  these  evils  was  only  aggravated  by  timei  The 
earlier  I^gyptian  writing  is  much  more  simple  than  the 
later,  wherein  homophones  increased  to  a  degree  to  which 
there  was  practically  no  limit  except  the  strength  of  the 
memoiy ;  and  the  numerous  phonetic  devices  to  unravel  the 
confusions  of  polyphony  must  have  been  equally 'burdoi- 
some.  It  might  have  been  expected  that  polyphony  at 
least  would  ha'w  become  extinct  with  time;  that  the 
different  symbols  for  the  same  syllable  would  all  have  been 
worn  down  into  single  letters,  and  thus,  though  homophony 
might  have  multiplied,  polyphony  would  have  perished. 
This  might  have  been  the  esse  if  these  symbols  had  ever 
become, perfectly  dear  of  their  originally  pictorial  or  con- 
ventional origin.  But  this  was  never  the  case.  To  the 
lost,  the  employment  of  a  symbol  to  express  an  olject  or 
idea  continued  side  by  side  with  its  employment  as  a  single 
letter.  The  spirit  of  hieroglyphism,  real  if  not  apparent, 
could  not  be  vanquished  by  alphabetism;  and  in  order 
that  ideography  may  be  finedly  expelled,  it  would  seem 
that  circumstances  are  needed  more  favourable  than  csn 
be  often  found  combined  at  any  period  of  any  nation^ 
history.  Iniact,  a  purely  phonetic  alphabet  is  most  likely 
to  be  produced  when  one  nation  borrows  from  another  snch 
portion  of  that  nation's  symbols  as  it  requires  for  its  own 
needs,  and  rejects  that  superfluity  which  only  leads  to 
confusion.     We  have  already  seen  indications  of  this  fsct 

Many  circumstances  combine  to  render  it  difficult  for  a 
nation  to  reach  of  itself  pure  phonetism  in  writing.    Therp 
is  the  strong  disinclination  to  change,  of  which  we  have 
before  spoken.     It  is  always  easier  to  put  np  with  diffi- 
culties to  which  we  have  been  accustomed  all  our  life  than 
to  make  any  radical  change,  especially  when  that  chaop 
causes  at  once  serious  difficulties  at  eveiy  moment    it 
was  easier  for  the  Egyptians  to  retain  the  odd  mixtors  of 
ideographic,  syllabic,  and  alphabetic  writinff,  and  ooossiaQ- 
ally  to  add  some  new  key  for  unlocking  the  difficulties  to 
the  formidable  list  which  was  already  in  uae.     The  in- 
genuity of  these  grammatical  devices  almost  surpaBSS 
beliel     We  can  only  refer  the  curious  to  the  hleroglypliio 
grammar  in  the  fif tn  volume  of  Bunsen's  Egypt  %  Fliit  m 
Unwertal  Hietcry,     In  the  second  place,  a  good  desl  most 
be  allowed  to  tne  restraining  influence  of  retSgion.    It  ii 
well  known  that  most  of  the  ancient  nations  ascribed  a 
divine  origin  to  their  systems  of  writing     It  mi^  wsS 
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I  to  ihem  to  be  too  wonderful  ft  tiling  for  tbo  result  of 
liiiinaa  ingenuity.  Thus  in  one  of  the  Auyiian  liate  of  tlie 
different  ^ues  of  syllables,  published,  as  has  been  already 
mentioned,  by  royal  anthority,  Sardanapalns  Y.  states  that 
the  god  Nebo  haa  revealed  to  the  kings,  his  ancestors,  the 
eoncofonn  writings  which  he  thus  endearonrs  to  simplify 
for  ihtf  better  understanding  of  his  people  (Oppert^  ii  53). 
The  banskrit  character,  which  is  now  known  to  be  due  to 
a  Phoenician  source,  was  called  Devaand^ariy  "  belonging  to 
the  city  of  the  gods,'  unless,  as  Prof.  M.  if ^er  suggests 
(SanaMc  Orammarf  p.  1),  we  are  to  understand  by  the 
gods  here  only  the  Brahmans ;  but  whaterer  the  name  may 
mean,  their  belief  in  its  divine  origin  is  certain  enough. 
And  M.  Lenormant  points  out  (L  80)  that  the  native 
Egyptian  term  for  writing  meant  "writing  heavenly  words." 
Now  it  is  dear  that  no  nation  among  which  this  belief 
lingered  in  any  degree  would  be  likely  to  alter  fundament- 
ally the  spirit  of  their  system  of  writing.  Lastly,  it  is 
possible,  though,  as  we  have  suggested  above,  not  very 
probable,  that  the  obscurities  of  tiie  existing  system  may 
have  recommended  it  to  the  priests.  These  reasons  may 
suffice  to  show  that  it  was  not  in  Egypt  that  we  should 
expect  to  find  the  development  of  a  purely  phonetio  system. 
But  just  OS  the  Japanese  took  the  Chinese  characters,  and 
gave  them  a  development  which  they  have  never  had  in 
the  land  of  their  creation — just  as  the  people  of  Susiana 
took  the  cuneiform  writing  and  made  it  purely  phonetic, 
without  any  remnant  of  ideography, — so  the  work  of  ex- 
tracting order  out  of  the  chaos  of  Egyptian  writing  was 
reserved  for  the  Phoenicians. 

The  PhoBnioians  were  peculiarly  fitted  to  perform  thiif 
inestimable  part  m  the  history  of  human  development 
An  active  and  enterprising  nation,  they  were  early  brought 
into  commercial  relations  with  Egypt,  and  must  of  neces- 
sity have  learnt  something  of  their  system  of  writing; 
they  could  see  its  advantages  and  its  perfectly  remediable 
faults ;  the  advantage  of  one  definite  symbol  for  one  sound, 
and  the  disadvantage  of  a  dozen;  the  desirability  that  this 
symbol  should  signify  that  sound  only,  and  the  undesir- 
ability  of  its  denoting  a  horse  or  a  man  as  well  And  the 
religious  scruples  which  may  have  affected  the  Egyptians 
need  have  no  weight  for  strangersL  If  the  characters  were 
divine  for  the  priests  of  Isis,  they  were  &  convenient  instru- 
ment to  supply  every-day  wants  for  the  sailors  of  Tyrsi^ 

These  considerations  do  not,  of  course,  amount  to  a  proof 
that  the  Phoenician  alphabet  was  derived  from  Egypt  It 
is  of  course  possible  that  it  disengaged  itself  by  degrees 
out  of  an  earlier  hieroglyphic  system  at  homei  But  of 
such  a  system  no  vestiges  remain ;  and  the  correspondence 
between  the  Phoenician  characters  and  those  of  the  earlier 
Egyptian  hieratie  is  sufficiently  striking  to  warrant  us  in 
regarding  it  as  at  least  provisionally  true  that  what  was 
natural  and  perfectly  possible  did  actudily  take  place.'  The 
general  testimony  of  the  early  Greek  and  Roman  writers, 
that  the  alphabet  was  invented  in  Phoenicia,  must  then  be 
limited  to  the  sense  in  which  Tacitus  says  that  the  PhtBui- 
cians  had  this  credit — tanqttam  repererini,  qua  aeeeperaWL 

It  cannot  be  known  with  certainty  whether  the  Phoeni- 
cians took,  together  with  the  Egyptian  symbols,  the 
phonetio  values  which  they  had  in  Egypt,  or  whether 
they  totaUy  disregarded  those  values,  and  simply  assigned 
to  Uie  symbols  the  value  of  their  own  sounds  at  will  The 
first  view,  however,  soems  clearly  the  more  probable.  The 
l^oenidans  could  only  become  acquainted  with  the  Egyptian 

^  IC.  Ltnonoant  (p.  88)  will  have  It  that  tbe  Pboanloians  mnst 
haTS  been  "trie  pea  religienz,  et  au  fond  preeqae  athte."  Tbey 
nsj  hare  been  so,  bat  sorely  not  merely  in  order  to  borrow  an 
slpbabet  from  Sgypt  It  is  enoogh  that  that  alphabet  coold  have 
had  ao  ssDctlty  for  them. 

'  Tor  tvideace  of  this,  see  plate,  pi  600. 


symbol  and  sound  together;  the  one  would  naturally  sug-* 
gest  the  other ;  and  we  should  expect  that  they  W9uld  first 
take  the  symbols  belonging  to  those  sounds  which  exactly 
corresponded  in  Egyptian  and  Phoenician,  then  the  symbols 
of  other  Egyptian  sounds  which  did  not  exactly  correspond 
to  their  own,  but  which  seemed  in  each  case  the  most 
analogous  to  them;  but  that  there  would  never  be  any 
violent  rupture  between  the  symbo^  and  its  old  sound. 
Yet  it  seems  quite  certain  that  there  is  no  connection 
between  the  names  which  the  letters  bore  in  Phoenicia 
and  the  original  object  of  which  the  Egyptian  character  is 
the  debased  representation.  Thus  Ijie  first  letter  of  the 
Phoenician  alphabet  (corresponding  to  the  Hebrew  aUpk) 
was  named  from  its  fancied  resembhtnce  to  an  ox's  head, 
the  second  (Hebrew  heih)  to  a  house,  and  so  on.  But  the 
symbol  which  strangely  seemed  to  the  Phcenicians  like  an 
ox  is  only  the  form,  rapidly  drawn,  of  an  eagle ;  hdh^  in 
like  manner,  is  the  quickly-drawn  figure  of  a  crane.  It 
would  seem,  then,  that  the  Phoenicians  borrowed  sound 
and  symbol,  but  no  name.  They  cared  nothing  for  the 
histoiy  of  the  symbols;  and  when  they  found  it  convenient 
to  have  a  name  for  each  symbol  they  choa%  some  object 
whose  name  began  with  the  letter  in  question  ;-and  we  should 
have  said  that  it  was  totally  impossible  that  any  similarity 
in  form  between  the  letter  and  the  object  whose  name  it 
borrowed  could  have  helped  to  give  currency  tP  the  nomen- 
clature, did  we  not  see  evidence  of  similar  and  apparently 
equally  impossible  fancies  in  the  names  of  the  constella- 
tions, let  the  origin  of  those  names  be  what  it  may. 

Such,  very  briefly  traced,  seems  to  have  been  tiie  origin 
of  the  Phoenician  alphabet,  the  parent  of  almost  every 
alphabet,  properly  so  called,  existing  on  the  earth.  For 
the  main  ramifications  of  this  alphabet  in  subsequent  times 
we  cannot  do  better  than  translate  the  summary  of  an 
author  already  often  referred  to,  M.  Francois  Lenormant 
He  distingoishes  (p.  110)  five  main  stoma     These  are— 

1.  The  80mUie  stem,  wherein  the  valnes  of  the  letters  have  re- 
mained exactly  the  same  as  thcee  of  the  Phosnioiana,  except  in  a 
few  derived  alphabets  framed  in  Persia  and  the  ooootriee  imme- 
diately ai^acept,  which  being  employed  to  write  Indo-European 
languages,  turn  the  soft  breathings  of  the  Phoenician  into  genuine 
vowels.  This  stem  subdi  rides  itself  into  two  main  branchee — the 
Hebreso-Samaritan  and  the  Aramaic. 

8,  The  Central  stem,  whose  province  includes  Gtbooe^  Asia 
Minor,  and  Italy.  The  transformation  of  the  symbols  of  the 
smooth,  and  even  of  the  rough,  breathings  into  symbols  of  vowels 
is  here  the  invariable  rale.  This  stem  containe  first  the  different 
varieties  of  the  Hellenic  alphabet,  then  the  alphabets  derived  fh)m 
the  Greek,  including  three  familiee^the  Albanian,  Asiatie  (taking 
Asia  in  the  same  eense  as  the  old  Greeks  did),  and  the  Italian.  In 
the  Asiatic  lamilv  we  distinguish  two  groups — one  for  the  Phrygian 
alphabet  only,  which  is  made  up  of  elements  whose  origin  Is  exdu- 
sively  Greeli,  the  other  containing  the  Lvcian  and  Cariaa,  where 
these  elements  are  mixed  up  with  (^priote'  characters.  The  Italian 
famflly  must  also  be  subdivided  into  an  Etruscan  group  and  a  Latin 
group,  between  which  etands  the  Faliscan  alphabet,  of  a  mixed 
character. 

8.  The  Western  stem,  containing  the  systems  of  writing  which 
resulted  horn  the  sprsad  of  the  alphabet  by  the  colonists  of  Tyre 
among  the  indlgenoue  inhabitants  of  ancient  Spain.  This  stem 
reokons  but  one  single  family.  It  has,  as  that  whl^  precedes  it, 
for  its  ftindamental  chpracter  the  change  of  the  value  of  the  Phoeni* 
oian  breathlnfls.  But  the  direction  in  which  the  forms  of  the  letters 
vary  is  signally  different  .  .  . 

4b  The  Northern  stem,  containing  only  one  branch,  the  runes 
of  the  Teutonic  and  Scandinavian  peoples,  who  wore  settled  at  a 
particular  epoch  in  the  north  of  Europe,  but  had  anived  from  Asia, 
where  they  still  lived  during  a  part  of  historic  time^  and  where  they 
must  have  had  imparted  to  tnem  the  alphabet  produoed  hj  the 
PhoBnidana.  Some  elements  in  the  ranic  writing  seem  to  pout  to 
a  direct  reception  of  the  writing  from  the  seamen  of  Canaan  ;  others^ 
on  the  contrary,  bear  a  certain  stamp  of  Greek  influence.  •  •  . 


*  The  only  two  alphabets,  in  the  strict  senie  of  the  term,  which  M. 
Lenormant  cannot  daaeiiy  as  of  PhoBnician  origin  ars  the  Cypriote 
and  the  Persian  cuneiform — the  former  still  imperfectly  deciphered, 
but  eeemlngly  to  some  extent  syllabic  ;  the  latter  perhaps  not  pure 
alphabetic,  but  rstaining  certain  ideograms. 
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*  (L  Tfa»  Indo-ffomsriie  item,  diitinguUbed  by  tho  appoannoe  of  a 
Mir  piineipl6|  the  azpression  of  Tovel  soands  by  meauf  of  conTen- 
tional  a^jsneta  attaened  to  the  ijnnbol  of  the  consonant,  and  thoa 
Bometiinea  oonaiderably  modifying  ita  ahape.  The  place  of  ita  orisin 
aoainn  to  haye  been  aonthem  AraDia.  Frum  thence  it  haa  radiated 
on  the  one  aide  to  Africa,  where  the  AbvMinian  and  the  African 

Sate  ma  form  a  separate  family  with  the  Himyaritic,  or  alphabet  of 
e  old  inhabitants  of  Yemen  ;  on  the  other  side  to  Ariana,  where 
a  q«cial  form  of  writing  established  itself ;  and  to  India,  whoae 
moat  ancient  alphabet,  lligadht,  now  referred  b^  A.  Weber  to  a 
Phoenician  origin,  ha^  giTen  birth  to  an  dnormons  list  of  derivativei, 
which  can  b«  diasaified  among  six  families — Deranftcazi,  P&21, 
DraTidian,  Tranngnngotic,  Oceanic,  and  Thibetan— whioi  we  here 
annmerata  in  their  chronological  order  of  descent 

It  will  of  course  be  observed  that  tlus  clasBification  of 
alphabets  runs  entirely  counter  to  the  universally-accepted 
classification  of  languages  into  certain  well -recognised 
groups  under  three  main  heads — ^Indo-European,  Semitic, 
and  that  family  which,  rather  because  its  members  differ 
from  the  two  first-named  than  from  any  especial  bond  of 
union  among  themselves,  is  called  Turanian.  This  is  in 
nowise  surprising.  There  is  no  necessary  connection  what- 
ever between  the  sound  and  the  Sjrmbol  which  signifies  it 
— ^between  the  language  and  the  alphabet  The  languages 
of  nearly  all  Europe  are  Indo-European  (or  Aryan,  as  they 
are  sometimes  called);  the  alphabets  are  universally  Semitic 
— ^that  is  the  fact»  explain  it  as  we  may.  In  fact,  if  we 
wish  to  maintain  that  sound  and  symbol  correspond,  so 
that  the  second  is  the  only  natural  exponent  of  the  first, 
we  must  form  two  hypotheises  which  refute  themselves — 
first,  that  it  wsa  possible  that  any  race  of  men,  when  they 
first  felt  the  ncod  of  an  alphabet,  deliberately  set  them- 
selves to  form  their  letters  so  as  to  represent  the  different 
positions  of  the  organs  of  speech  as  each  sound  was  pro- 
duced ;  secondly,  that  such  forms  could  have  been  exactly 
preserved  through  long  lapse  of  time,  so  as  to  convey  to 
subsequent  generations  exactly  the  same  idea  as  they 
gave  to  their  inventors.  But  each  supposition  is  clearly 
impossible.  An  alphabet  so  formed  would  also  be  an 
artificial  alphabet,  such  as  could  never  have  entered  the 
minds  of  men  who  needed  to  supply  just  their  actual 
wants  as  they  arose,  not  to  construct  a  scientific  table  of 
signs  to  denote  all  possible  soundiB.  But  the  construction 
of  such  a  pictorial  alphabet  as  we  have  supposed  is  quite 
possible,  and  it  has  actually  been  formed  most  ingeniously 
by  Mr  Melville  Bell.  In  his  system,  which  he  calls 
'*  Visible  Speech,"  consonants  are  denoted  by  curved  dnes, 
which  represent  the  position  of  the  tongue  or  lips  in  their 
formation.  For  example,  in  forming  the  gutturals  it,  ff,  ng^ 
the  back  of  the  tongue  is  raised,  and  this  is  expressed  by 

the  curve  P ;  in  pronouncing  y,  the  frc"it  of  the  tongue  is 
arched,  and  this  is  denoted  by  ^ ;  in  pronouncing  dentals, 
the  point  of  the  tongue  is  raised,  and  this  is  expressed  by 
^;  in  sounding  labials,  the  lips  are  closed,  and  this  is 
denoted  by  Q ;  where  the  passage  of  the  mouth  is  com- 
pletely doetd  by  the  symboUscd  organ  (as  in  jb,  ^,  <,  d, 
Pf  h),  the  ends  of  the  curve  are  shut  by  a  connecting  line — 

thus  Cl  denotes  k;  the  consonants  which  are  voice  articu- 
lations (i.e,,  in  producing  which  the  chorda  uoealet  vibrate, 
and  BO  produce  voice),  as  ^,  df  6,  &c.,  are  further  distin- 
tinguished  by  a  short  straight  line  within  the  curve,  the 
physiological  sign  which  is  chosen  (conventionally,  it  must 
l)e  allowed)  to  represent  voice  being  (I)  a  straight  line; 
and  the  other  distinguishing  marks  of  the  consonants  are 
similarly  expressed  either  by  added  marks  or  by  slight 
modifications  of  the  primary  curve.  Equally  ingeniously, 
the  vowels  are  expressed  by  the  straight  line  which  is  the 
sign  of  voice,  a  subordinate  symbol,  or  "dofinor,"  being 


added  to  denote  the  part  of  the  month  which  modifies  tl» 
vowel — e,g,,  a  hook  or  a  solid  point  at  the  top  or  bottoBi 
of  the  vowel-line,  a  bar  across  tiie  line  to  express  that  thi 
^lips  are  contracted  or  drawn  across  the  aperture  of  the 
mouth,  dec,  A^c.     We  need  not  enter  further  into  the 
minutiffi  of  the  system ;  enough  has  been  said  to  show  the 
principle  on  which  it  is  formed.     It  is  obvious  that  theie 
would  be  no  greater  difiiculty  in  teaching  this  alphabet  to 
a  child  than  in  teaching  it  a,  h,  c,  except  that  the  number 
of  symbols  is  greater,  because  one  is  provided  for  erary 
sound  in  the  language,  which  our  alphabet  certainly  fails 
to  do;   still,  to  learn  either  our  alphabet  or  "visible 
speech  "  must  for  a  child  be  simply  an  effort  of  memoiy. 
And  one  great  practical  gain  which  would  be  derived  froia 
the  general  adoption  of  such  a  system  is  the  ease  with 
which  foreign  limguages  could  be  mastered.      The  great 
difficulty  in  learning  to  speak  a  foreign  language  does  not 
consist  in  the  mere  mastering  so  many  declensions ;  it  liei 
in  the  fact  that  two  alphabets  may  be  composed  of  ezseUy 
the  same  symbols,  and  yet  many  of  these  symbols  may 
express  to  the  two  nations  quite  different  sounds.    Una  is 
a  preliminary  difficulty  which  mu&t  be  mastered  at  once; 
and  it  would  be  immensely  lessened  if  such  di^milar 
sounds — as,  e.g.,  the  German,  French,  and  Engliah  « — ^were 
not  all  presented  to  the  learner  under-thesame  aymboL   It 
seems  certain  that,  with  the  lapse  of  time  and  the  prognsa 
of  invention,  the  intercourse  between   nations  must  be 
largely  increased;   and  the  need  of  some   more  perfect 
instrument  of  speech  between  tiiem  must  increase  propor- 
tionately.    But  in  spite  of  the  obvious  gains,  it  is  utopiao 
to  suppose  that  the  world  wiU  ever  be  converted  to  a 
system  of  universal  writing;  and  the  real  and  immwuw 
gain  of  such  a  method  is  the  power  which  it  gives  to  a 
linguistic  inquirer  to  denote  accurately  on  paper  the  exact 
sounds  heard  in  any  dialect  spoken  in  any  part  of  the 
world,  civilised  or  uncivilised;  for  it  is  as  competent  to 
register  the  dick  of  the  Hottentot  as  the  most  sobtie 
vowel  sound  of  Europe.     With  our  present  alphabet  it  is 
utterly  impossible  to  represent  adequately  the  strange 
sounds  of  some  out-of-the-way  dialect  (which  for  students 
of  language  may  be  as  important  as  the  literary  speech)  in 
such  a  way  as  to  be  generaUy  intelligible,  because  there 
often  is  no  symbol  to  correspond  exactly,  and  natuiaUy  no 
two  inquirers  agree  upon  the  nearest  out  of  the  existing 
symbols.      The  science  of  language  is  therefore  greatly 
indebted  to  Mr  Bell  for  providing  so  effective  a  method 
for  preserving  for  ever  thoee  dialectic  pecuSarities  iHiidi 
are  vanishing  with  startling  rapidity  in  these  days  of  con- 
stant conmiunication  between  different  parts  of  a  county. 
Another  system,  equally  valuable  scientifically,  has  been 
invented  by  the  eminent  philologer,  Mr  Alexander  i.  EDia 
In  his  "  Palsotype''  only  the  ordinary  symbols  are  emj^oyed, 
but  they  are  printed  in  different  ways  to  denote  different 
sounds— sometimes  as  capitals,  sometimes  in  italics,  some- 
times turned  upside  down ;  so  that,  despite  the  £andiiafity 
of  the  letters,  a  page  of  palssotype  is  at  least  as  aj^MiIlingto, 
the  uninitiated  as  the  curves  and  lines  of  ''visible  speech.* 
We  may  proceed  to  trace  the  variations  from  the  Fhcenidsa 
alphabet  to  our  own,  down  the  central  stem  of  Qreeoe  end 
Italy.     The  Phoenician  alphabet  consisted  of  twenty-eight 
letters,  which  for  convenience  we  may  call  by  the  names  of 
their  Hebrew  equivalents.    These  were  (1)  ^eph,  (3)  Beth, 
(3)  Gimel,  (4)  Daleth,  (6)  He,  (6)  Yav,  (7)  Zayin,  (8)  Cketh, 
(9)  Teth,  (10)  Todh,  (11)  Kaph,  (12)  Lamedh,  (IS)  Mem, 
(U)  Nun,  (15)  Samekh,  (16)  Ayin,  (17)  Pe,  (18)  TsaHh^ 
(19)  Koph,  (20)  Resh,  (21)  Shin,  (22)  Tav.   None  of  th«e 
were  vowel  sounds.     Aleph  was  the  lij^test  guttoral  or 
rather  faucal  sound,  being  pronounced  below  the  gnttonl 
point  at  the  very  top  of  the  larynx :  it  can  have  been  bsreJy 
audible  even  before  a  vowel.     He  oorreqKnded  nesriy 


ALPHABET 


609 


to  onr  h.  Chotli  woa  a  rtrongly-maikod  eA,  a  oontiiinoiis 
gnttnnl  aoand  producod  at  the  back  of  the  palate.  Ayin 
represents  a  faueal  Bound  peculiar  to  the  Semitio  race, 
varying  between  an  evanescent  breathing  and  a  ff  rolled  in 
the  throat 

The  Phoenicians  employed  hardly  any  vowel  signs :  in 
Hebrew  the  three  principal  sounds  a,  %,  u  (see  article  A) 
were  sometimes  ezpresped  in  writing,  and  long  %  and  u  were 
denoted,  not  by  special  signs,  but  by  consonants  akin  to 
them,  fsdh  and  vav:  a  was  regularly  omitted  except  at  the 
end  of  a  word,  where  it  was  denoted  by  He  and  sometimes 
by  Aleph.  In  fact,  in  all  Semitio  languages  the  practice 
was  to  ignore  vowels  in  writing,  leaving  it  to  the  reader 
to  fill  in,  according  to  the  context^  the  unvarying  frame- 
work of  consonantal  sounds:  the  Hebrew  vowel-points 
were  a  later  invention,  rendered  necessary  when  the  lan- 
guage had  ceased  to  be  spoken. 

When  the  Qreeks  received  tiie  Phoenician  alphabet  it  is 
obvious  that  they  must  have  made  considerable  changes 
in  the  values  of  tiio  symbols.  Several  of  them  would  be 
onnecersary,  for  they  had  no  sounds  in  their  language  to 
correspond  to  them:  while  for  other  most  important  sounds, 
e.ff.,  the  vowels,  no  symbol  was  provided.  It  is  clear  how 
imperfect  any  previous  alphabet  of  the  Qreeks  must  have 
been  when  they  adopted  in  its  stead  another  so  foreign  to 
the  genius  of  their  language,  which  developed  the  vowels 
and  marked  strongly  the  momentary  consonants  and  nasals, 
but  rejected  as  far  as  possible  the  continuous  consonants, 
both  palatal  and  hbial,  and  even  under  many  circumstances 
the  dental  «,  the  one  sibilant  they  employed.  But  they 
mgeniously  adopted  the  strange  signs  to  new  enda  Aleph, 
He,  and  Ayin  were  turned  without  difficulty  into  a,  c,  and 
o;  Todh  became  c,  as  it  seems  that  the  semi-vowd  p  had 
totaUy  disappeared  from  Qreece  even  at  that  early  period: 
QD  the  same  principle^Yav  might  have  served  to  express 
V,  although  apparently  the  t^^M>und  was  still  sufficiently 
common  to  require  the  retention  of  Yav  with  its  con- 
sonantal value.  But  from  what  source  they  took  their 
nptUcn  cannot  be  known  with  certainty.  Professor  Key 
thinks  that  it  is  the  Hebrew  form  of  Ayin,  which  differs 
much  in  shape  from  the  nearly  perfect  circle  of  the  old 
Phoenician.  This  is  possible  enough,  for  the  sound  of 
Ayin  was  not  more  like  o  than  «;  and  if  the  Qreeks  knew 
the  two  forms,  it  is  not  likely  that  they  may  have  taken 
both.  On  the  other  hand,  it  is  equally  possible  that  v  may 
be  a  remnant  of  an  earlier  natiTe  alphabet  Among  the 
consonants  A  y,  S»  «,  A,  ft,  v,  «-,  />,  r  were  borrowed  with 
little  change  of  form,  and  probably  of  value.  And  these 
letters  (with  a-  and  the  vowels  already  mentioned)  are 
stated  by  tradition  to  have  been  the  only  ones  brought 
to  Qreeco  from  Phoenicia  by  Cadmus,  otherp  having  been 
added  by  Palamedes,  Simonides,  or  Epicharmus;  but  which 
were  the  letters  added  by  each  of  iJieee  is  a  question  on 
which  the  different  authorities  do  not  agree;  and  the  incor- 
rectness of  most  of  them  is  proved  by  the  letters  being  found 
in  Qreek  inscriptions  before  the  time  of  their  supposed 
inventor.  In  fact,  all  tradition  on  this  point  is  worthless, 
unless  it  is  borne  ovt  by  inscriptions.  It  is  at  least  probable 
that  the  whole  alphalMt  was  borrowed  at  one  time,  for  all, 
or  nearly  all,  the  cLaracters  ocnur  on  the  oldest  inscriptions 
we  possess.  Thus  on  inscriptions  of  There  dating  from 
Olympiad  40  (see  Frans,  JSpigrapkic$  Oratea,  pp.  61-59; 
Kirchhoff,  Sludien  tw  Ge^chiohU  de»  Grieckiaehm  A  IphabeU, 

p  41),  we  find  CSheth  in  the  form  Q ,  denoting  mainly  the 

rough  breathing  k,  but  also  applied  to  denote  ^  as  it 
afterwards  did  regularly  by  the  name  Eia:  Teth  ocoun 

BB  %  nearly  the  later  Thda;  and  Eoph  as  d ,  Koppa,  a 

symbol  vhich  was  once  etoxent  throaghoat  Qreece^  and 


remained  universally  as  l3xe  numeral  90,  though  as  a  letter 
it  was  retained  only  by  the  Dorians,  and  passed  with  the 
Doric'alphabet  into  Italy  as  Q.  It  may  be  observed  that 
m  this  alphabet,  and  in  some  later  ones  of  Crete,  Corinth, 
and  Corcyra,  Iota  appears  not  as  a  straight  line,  but  in 
many  curved  shapes,  approximating  much  nearer  to  the  old 
Phoenician;  and  the  same  is  true  of  Pi,  which  has  the  top 
rounded  like  a  crook.  We  have  then  left  only  the  four 
sibilants,  Zayin,  Samekh,  Tsadhe,  and  Shin.  These  are 
believed  to  have  had  the  values  <2«,  «,  fo,  <&  respectively. 
We  have  already  said  that  the  Qreeks  had  no  great  affeo- 
tion  for  sibilants;  witness  the  manner  in  which  <r  was 
constantly  dropped,  e.^.,  in  ycveo«  for  y^c(r-oe.  It  was 
therefore  not  to  be  expected  that  they  could  employ  all 
the  wealth  of  the  Plioenicians;  and  one  symbol  (Tssdhe) 
appears  in  no  Qreek  alphabet   The  name,  however,  recalls 

the  name  Zeia;  but  the  shape  of  Zeta  (always  ^ }  is 

uxiquestionably  that  of  Zayin;  and  it3  place  in  the  alphabet 
agrees  to  this.  It  seems,  th«^ore,  most  probable  that  the 
Qreeks  oonfounded  together  the  two  compound  sounds 
dM  and  te,  and  kept  but  one  symbol,  perhrps  with  the 
name  of  the  other  (Tsadhe),  because  it  was  most  like  that 
of  the  neighbouring  letters  Eta  and  Theta  This  con- 
fusion of  the  two  sounds  seems  the  more  probable  when 
we  remember  that  no  symbol  was  required  for  the  com- 
pound to  at  the  time  when  a  special  symbol  for  pt  was 
added,  and  that  for  ht  {another  analogous  compound) 
perhaps  revived.  There  is  also  much  uncertainty  with 
regard  to  the  relations  of  Samekh  and  Shin,  in  their  Qreek 
drasa.  Xi  {^h)  occupies  the  place  of  Samekh,  sigma  of 
Shin.  One  form  of  Samekh  seems  unquestionably  to  have 
furnished  that  of  the  Qreek  %  (see  the  forms,  pi  600); 

another  j^  ^  exactly  the  Qreek  j  of  all  the  inscriptiona. 

Sigma  had  the  sound  {»)  of  Samekh,  and  cannot  be  shown 
ever  to  have  had  .the  sound  (th)  of  Shin.  Two  names  were 
preserved  among  the  Qreeks,  iigma  and  sofk  Herodotus 
(l  1S9)  speaks  of  the  ''same  letter  which  the  Dorians  call 
ffw,  the  lonians  o-iyfjun;"  and  though  «a»  was  no  letter 
of  the  Ionic  alphabet^  the  compound  Mtnpi  (^ow  +  Tn) 
denoted  900.  The  name  san  is  obviously  Uie  Semitic  shin 
at  $in:  it  is  just  possible  that  aCy/ta  may  be  an  attempt  to 
turn  tamM  into  a  form  which  should  <)xplain  its  meaning 
to  Qreek  ears.  The  oldest  Qreek  alphabets  known  to  us— 
those  of  Thera,  Melos,  Crete,  and  the  earlier  forms  of 

those  of  ArgoSy  Corinth,  and  Corcyra — ^have  the  f oim  i\ 

to  denote  f, — ^that  is,  the  equivalent  of  Shin,  It  seems 
fair  to  infer  that  this  was  originally  the  case  in  the  other 
alphabets  alsa  Then  this  symbol  was  dropped  by  degrees 
to  avoid  confusion  with  m,  while  one  form  of  aamekh,  with 
the  name  ngmOy  was  introduced  into  its  place:  another 
form  was  kept  in  its  old  place  to  denote  the  compound 

We  now  come  to  the  apparently  non-Phoenidaa  letters 
of  the  Qreek  alphabet,  ^  x>  ^*  <>>•  Of  v  we  have 
already  spoken:  vre  may  add  that  its  sound  was  not  a 
pure  tt,  but  modified,  perhaps  as  is  the  Qerman  ic  Tliia 
appears  from  the  fact  that,  when  the  Romans  borrowed 
Qreek  words  in  the  later  times  of  the  republic  (when 
Roman  taste  had  grown  more  scrupulous),  they  did  not 
use  their  own  symbol  u  to  denote  the  Qreek  uptiUm  (as 
their  forefathers  had  done),  but  together  with  &e  sound 
borrowed  the  symbol  also:  which  clearly  shows  that  the 
sound  of  upnlon  was  different  from  the  ordinary  «.  We 
now  take  ike  aspirates  ^  and  x-  It  is  most  probable  that 
the  sounds  of  the  Qreek  aspirates  x>^t4h  ^"^''^  ^<^  those  of 
the  Qezman  ch,  and  the  English  th  and  /;  that  is,  they 
were  probably  not  conturaoos  oonaonanta,  but  momentary 
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•oondt,  fkUomed  ii  each  eue  bj  a  ftlig^  but  dutmctly 
audible  bieath;  to  tliat  x  migbt  be  zepraeented  in  EogUah 
characfcers  bj  i^h,  tboueh  the  following  breath  is  not  lo 
diatinct  at  an  Ehgliah  h, — if  it  were,  we  ehoold  haye 
a  eomponnd,  not  a  simple  Bound.  Now  two  of  these 
aspiratee  were  actuallj  written  in  the  oldest  alphabete  KH 

andPH  {pi  having  tie  right  down-etroke  much  shorter 

than  th»  left) :  for  the  dental  the  eincrle  sjrmbol  $,  borrowed 
fiom  the  Phoanician,  snfficed.  Afterwards  the  eymlwla 
^  and  -^  ^yariants  (D  and  +  )  were  taken  to  supply  the 
place  of  Uieae  compounds,  from  what  source  cannot  be 
certainly  known;  but  it  is  not  impossible  that  they  may 
have  been  characters  of  an  older  Qreek  alphabet  which 
originally  had  the  raluep  p  and  k  This  draws  some  proba- 
bility from  the  history  of  ^.     That  letter  was  originally 

written  p^ ;  and  {,  of  which  we  have  already  spoken, 

written  as  K3  (or  KM).  But  each  of  these  also  appears 
as  U  and  U;  so  that  here  at  least  ^  and  x  appear  as  no 

more  than  p  and  k:  the  compound  (U  remained  permap 

neutly  in  the  Western  alphabets.  It  is  to  Epicharmus  that 
tradition  (here  with  some  probability)  ascribes  the  estab- 
lishment of  ^  in  the  alphabet  The  history  of. »  is  closely 
connected  with  that  <j  7.  At  an  early  period,  certainly 
before  the  40th  Olympiad,  in  the  eastern  part  of  Hellas 
an  attempt  was  made  to  distinguifeh  the  different  kinds 
of  e.  The  symbol  t  had  hitherto  denoted  both  «  and  the 
diphthong  ci,  where  the  c  was  probably  not  a  much  more 
important  sound  than  the  y—e.ff.,  in  our  day.  The  habit 
of  writing  the  two  symbols  came  .in  late  in  the  Ionic 
alphabet)  and  so  spread  through  Qreeoe.  But  at  the  earlier 
time  of  which  we  apeak  the  symbol  H  began  to  denote 
some  &  It  is  commonly  supposed  that  this  was  long  «  as 
distinguibhed  from  epsUon,  which,  by  the  way,  does  not 
mean  ahort  e,  but  '*«  unaccompanied,"  perhaps  by  that 
after  sound  of  i  mentioned  aboTe,  though  a  different  reason 
is  commonly  given  for  the  name.  It  seems  very  strange 
that  the  Greeks  should  have  introduced  symbols  to  express 
long  e  and  0,  and  none  to  mark  the  length  of  the  other 
vowels,  which  must  have  been  just  as  urgently  needed: 
surely  this  would  have  been  done  at  Athens  at  the  time  of 
the  formal  introduction  of  the  Ionian  alphabet  Again, 
theie  are  a  great  many  recognisable  varieties  of  sound 
which  border  closely  on  pure  «  and  0  (but  none  of  im- 
portance near  t  and  «),  and  such  vaiietiea  are  clearly 
marked  in  the  south  of  Europe  now.  For  these  two 
separate  reasons,  it  seems  at  least  more  probable  that  if 
was  adopted  to  express  a  sound  the  same,  or  nearly  the 
same,  as  the  open  e  of  the  Italiana  For  the  same  reasons, 
it  seems  probable  that  o>  was  taken  not  to  denote  long  0, 
but  a  more  open  sound  ^  peihaps  something  between  open  0 
and  the  English  au.  The  form  O  is  of  doubtful  origin.  It 
ji  found  in  an  alphabet  of  Miletus  of  about  Olympiad  60; 
not  earlier.     It  looks  like  a  conscions  modification  of  O. 

Qreek  writing  in  the  earliest  times  was  from  right  to 
left,  follow iug  the  example  of  Phoenicia:  several  specimens 
of  this  still  exist  The  more  con^  enient  practice  of  writing 
from  left  to  right  soon  became  universal  It  was  preceded, 
however,  b}  an  intermediate  method,  in  which  the  direction 
of  the  lines  was  alternately  right  to  left  and  left  to  right, 
BO  that  it  was  not  necessary  to  carry  the  eye  back,  as  with 
us,  from  the  end  of  one  line  to  the  beginning  of  the  next 
This  was  called  fiovcrrpoilnfiai',  because  the  linej  were  made 
in  the  same  way  as  the  furrows  by  oxen  in  ploughing. 

Kirchhoff  distinguishes  two  main  divisions  of  Greek 
alphabets— the  East  and  the  West;  not  that  this  geographi- 
cal distribution  is  exact,  but  it  is  the  most  convenient  Thfe 
eostera  includes  fitkt  the  alphabets  of  the  towns  of  Asia 


Minor— HaSieamaitfiu^  Ephesna,  Teoa,  Hiletos,  OolophoBk 
and  Rhodes^  which,  agreeing  essentially,  became  that  Ionia 
alphabet  that  was  adopted  at  Athens  46S  B.c,  sad  ii 
the  Greek  alphabet  with  which  we  are  fanulisr ;  seooudlj, 
those  of  the  ^gean  islands — Thera,  Melos,  Crete,  Pana, 
Siphnooy  Tbaaos,  Kaxos^ — ^in  which  O  does  not  stand  for 
Omega,  but  occasionally  appeara  as  well  as  0  for  Omicron, 
and  there  are  other  minute  differencea  in  the  shape  of  tlw 
letters ;  thirdly,  some  of  the  alphabete  of  the  mamland  of 
Greece,  which  have  a  closer  affinity  to  the  Ionic  than  to 
their  neighbours,  via.,  the  old  one  of  Attica,  down  to 
OL  94— Aigos,  Corinth  and  its  colonies,  Oorcyra,  and  erea 
Syracusa  The  western  division  includes  the  remaisda 
of  the  towns  of  Greece  proper  and  their  Sicilian  eiul 
Italian  colonies ;  theee  are  marked  by  peculiar  variatiou 
of  certain  characters,  especially  ^,  e,  k,  tJk,  I,  r,  and  1^  bj 
the  use  of  A  as  the  aspirate  only,  by  the  absence  of  esto^ 

and  by  the  universal  application  of  the  jsymbol  ^  or  ^ 

to  denote,  not  p$,  but  ck,  whilst  X  or  +>  the  symbol  d 
eft  in  the  eastern  alphabets,  here  denotes  x.  Compare  vid 
this  last  variation  what  we  have  said  abo^e  of  ^  use  of 
X2  to  express  X :  there  can  be  littie  doubt  that  it  lu 
from  the  occurrence  of  X  in  this  collocation,  and  no  other, 
that  this  new  value  for  it  arose,  and  2  was  dropped.  It 
is  significant  that  in  the  old  Latin  alphabet  2B  appear 
instead  of  X.  The  difference  in  value  of  y  in  the  costers 
and  western  alphabets  is  perplexing :  it  seems  that  in  one 
or  the  other  the  original  value  must  have  been  consctoodj 
changed,  but  it  is  not  easy  to  say  in  which.  The  most 
important  alphabet  of  this  group  for  our  purpose  is  that  of 
the  Chalcidian  oobnies  of  Sioly  and  the  west  coast  of 
Italy — CunuB,  Neapolis,  dsc — ^beotuse  from  this  was  derived 
the  Latin  alphabet,  the  direct  progenitor  of  our  own.  It 
is  distinguished  from  others  of  the  same  dasa  by  the 

rounded  form  of  the  Gamma  ^  ,  by  the  peculiar  f ona  d 

the  Lambda  ^ ,  by  the  very  old  Mu  (/\v),  and  by  a  rounded 

Sigma  ^  ,  though  it  haa  also  the  two  other  ordinary  fonsi 

^  and  %:  in  common  with  some  other  western  alphabet^ 
it  has  a  double  rho  (P  and  B).     (See  p.  600.) 

From  this  Chalcidian  alphabet  it  seems  clear  that  all 
the  Italian  alphabeta  were  derived.  They  fail  mto  two 
families^  which  differ  from  each  other  conaiderably,  but 
principally  in  the  loss  of  old  letters  and  the  inseruoa  d 
new—differences  which  do  not  militate  against  their  com- 
mon origin,  but  show  the  cause  of  their  separate  deielop- 
ment  The  first  family  contains  the  £tru<«can.  UmbziaB, 
and  Oscan  alphabets ;  the  second  the  Latin  and  Faliscaa 
Into  the  peculiaritiee  of  the  members  of  the  first  group  «• 
do  not  .propose  to  enter  at  length :  the}  agree  in  the  total 
rejection  of  O  and  X,  and  the  addition  of  a  strange  symbol 

3  to  denote  the/ sound,  vuu  being  retained  with  a  sli^ti^ 

modified  form  for  v:  the  Etruscan  retaina  the  symboh 
(D  and  V  which  the  other  two  dropped,  and  the  Etrnaoss 
and  Umbriau  agree  in  rejecting  the  soft  mutea    11m 
Umbrian,  however,  has  a  new  symbol  for  a  modified  d, 
peculiar  to  itjielf,  and  also  for  a  modified  i;  ^u  Okss 
has  new  symbols  for  a  modified  t  and  a,  and  in  genersl 
shows  a  difference  in  the  ahape  of  ito  charaeteia  from  oD 
the  other  Italian  dialects,  which  does  not  seem  due  to  saj 
other  foreign  influence  so  much  as  to  its  own  individualitj. 
These  three  languages  are  all  written  from  right  to  left, 
in  which  the  Faiiscan  agrees  with  them :  the  Latin  sbn^ 
from  the  earliest  time  of  which  we  have  any  reooidi^  wai 
written  from  left  to  right ;  but  there  can  be  littie  doabt 
that  it  did  not.  orig^ally  differ  from  ita  feUom^  M 
changed  at  a  later  time,  just  as  the  Greek  alphabel  it-tM 
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had  dona  Tho  fact  fhii  X,  fomid  iu  the  Latin  and 
Faliflcan  alphabets,  has  the  value  of  te,  and  not  of  eh,  and 
that  Y>  as  already  mentioned,  is  found  with,  the  value  of 
eh  in  Etruscan,  shows  that  the  common  source  of  these  fire 
alphabets  was  a  western,  not  an  eastern  Greek  alphabet ; 
and  the  rounded  form  of  G,  and  the  peculiar  L  (V>  not  A) 
limit  the  choice  to  the  Chalcidian  family.  The  points  in 
which  the  Latin  differs  from  the  Chalcidian  alphabet  of 
ChimaB,  from  which  it  was  probably  derived  Jthrough  com- 
mercial intercourse,  lie — 

(1.)  In  the  application  of  the  symbol  mu  (F),  to  denote 
not  the  9  but  the  /  sound,  which  was  probably  fttrange  to 
the  Greeks. 

(2.)  Li  allowing  K  to  fall  almost  out  of  use— it  was 
employed  only  in  abbreviations,  such  as  the  first  letter  of  a 
pnenomen,  as  Eieso,  or  for  Kalends,  &c — and  employing  C 
instead,  which  had  of  course  in  the  present  Greek  alpha- 
bet the  power  of  y.  This  change  may  point  to  a  time  when 
the  distinction  of  the  sounds  k  and  g  was  obliterated,  to 
be  afterwards  restored. 

(3.)  In  the  formation  of  the  new  symbol  G — i  &,  C 
with  a  distinguishing  line — ^to  mark  tiie  soft  guttural^ 
when  the  want  of  a  distinctive  symbol  was  again  felt 
This  was  some  time  in  the  3d  century  &a ;  but  instead  of 
replacing  K  for  the  hard  guttural  sound,  they  preferred  to 
leave  C  in  its  old  place,  but  with  a  new  value,  k  instead  of 
g;  while  the  modified  form  G  was  inserted  into  the  place 

of  21  (Z)»  which  may  have  been  taken  by  the  Bomans 

(as  it  certainly  was  found  in  the  other  Italian  alphabets), 
but  which  fell  out  of  use  absolutely  without  any  record. 

(4.)  In  absence  of  the  aspirates  y,  ®,  and  (D :  these 
sounds  were  not  natural  to  the  Boman  tongue,  and  there- 
fore the  symbols  were  never  regularly  received  into  their 
alphabet,  though  they  were  taken  to  represent  numerals. 
Their  forma,  however,  were  much  altered,  and  so  in  process 
of  time  they  became  confused  with  other  letters  :  thus  y 
denoted  50;  but  it  came  to  be  written  J.,  and  so  naturally 
passed  into  the  quite  meaningless  L:  ®  denoted  10, 
but  being  too  cumbrous  to  write,  the  circle  was  dropped, 
and  the  cross  (X)  alone  remained.  A  variant  form  of  the 
same  letter  (Q)  seems  to  have  originally  represented  100, 
and  either  to  have  been  shortened  into  the  common  form 
C,  or  0  superseded  it  as  being  the. first  letter  of  eetitum, 
O  "was  taken  for  1000,  but  for  convenience  of  writing  it 
was  broken  up  into  CIO,  and  this  was  the  more  easily  done 
because  the  parts  were  characters  in  use;  but  this  symbol 
also  was  replaced  by  M,  the  first  letter  of  mille»  It  is 
probable  that  (D  was  simply  divided,  and  the  half  of  it  (D) 
then  stood  for  half  of  1000,  or  500;  and  half  of  X,  ten, 
became  Y,  five.  Neither  I)  nor  Y  have  any  other  propriety 
as  symbols. 

(5.)  In  the  addition,  in  the  1st  century  Ra,  of  the  two 
symbols  T  and  Z  after  X  (wl^ch  had  long  been  the  last 
letter  of  the  alphabet),  to  express  the  Gredc  sounds  v  and 
Z.  In  borrowed  words  these  in  earlier  times  had  been 
roughly  denoted  by  u  and  m;  but  in  Cicero's  day  greater 
precision  was  desired;  and  not  being  able  to  compound 
two  characters  of  their  own  to  denote  the  strange  sound 
(as  they  did  for  the  aspirates  hh,th,  ph,  formerly  denoted 
only  hj  kf  tj  and  p  or  &),  they  took  sound  and  symbol 
together,  so  that  ^pvyn  appeared,  not  as  Brugei,  but  as 
Fhryges :  rpavtCimji  ceased  to  be  tarpestita,  and  iona  be- 
came soisa,  &Q. 

The  Latin  alphabet  agrees  with  the  Chalcidian  in  the 
retention  of  koppa  ( 9 ) ;  the  downward  stroke  became  by 
degrees  more  obliqua  This  symbol  had  a  much  wider 
use  in  Latin  than  it  had  in  any  Greek  language  :  it  was 
needed  to  espresa  a  modified  &-Bound  which  the  Latins 
liked,  wherein  a  slight  uf  sound  was  heard  after  the  k 


This  sound  was  distasteful  to  the  Greeks,  and  consequently 
they  changed  this  hw  (or  qu)  into  p;  so  also  did  the  other 
ItaUane  (compare  egvos,  ttnm,  JSpona,  &o.);  but  the  Bomans 
Uked  it.  and  therefore,  alone  in  Italy,  kept  the  ?  to  denote 
it  It  is  true  that  the  Q  was  generally  followed  by  a 
written  «,  though  not  always  in  the^  older  inscriptiona ; 
but  it  was  fully  recognised  that  this  «  was  not  a  real 
letter.  It  was  only  a  symbol  expressing  further,  and 
somewhat  unnecessarily,  the  indistinct  after-sound  which 
made  Q  different  from  K ;  it  would  have  been  more  logical 
to  have  written  Q  alone,  as  was  actually  attempted  under 
the  empire,  where  we  find  on  inscriptions  forms  such  aa 
^,  qidem,  gaertUa;  but  this  never  became  general.  The 
Latin  and  Chalcidian  alphabets  are  again  at  one  in  not 
having  the  symbol  M  for  f,  differing  in  this  respect  from 
the  alphabets  of  South  Italy,  and  aJso  from  the  Etruscan 
and  Umbrian,  which  had  both  forms.  Lastly,  the  Chal- 
cidian (as  we  saw^  had  two  forms  for  r,  P  and  B;  of  these 
the  Latin  chbse  tne  last,  and  generally  employed  the  first 

for  p;  though  for  that  letter  the  genuine  Greek  form  P 

also  appears  rarely. 

The  Bomans  did  not  retain  the  Greek  names  for  the 
characters  of  the  alphabet  The  vowels  were  known  by 
their  sounds  only.  The  momentary  sounds  and  h  were 
denoted  by  their  own  sound  followed  by  a  vowel,  as  he^  ee, 
de,  ge,  pe,  and  te,  but  ha,  ha;  j',  as  we  saw,  had  sufficient 
vowel  sound  to  float  it ;  on  the  other  hand^  the  continuoua 
consonants  were  preceded  by  the  vowel,  as  ef,  el,  em,  en^ 
er,  a;  x  was  called  ix.  The  difference  in  the  names  of 
the  consonants  obviously  was  caused  by  their  nature: 
momentary  sounds  are  produced  by  a  complete  closure  and 
opening  of  the  organs  required  in  each  case ;  when  this 
opening  is  made,  the  organs  are  so  placed  as  to  form  a 
vowel,  which  naturally  is  produced  by  the  remnant  of 
sound  required  for  the  consonant ;  whereas  a  vowel  cannot 
be  produced  before  any  one  of  these  sounds  without 
conscious  effort :  hence  it  was  simpler  to  coll  k,  ha,  than  to 
call  it  ah.  But  the  continuous  sounds  are  pronounced 
when  the  necessary  organs  only  approximate  more  or  less 
closely  to  each  other;  the  (^annel  through  which  the 
sound  passes  from' the  larynx  to  the  lips  is  never' closed 
altogether,  and  by  reason  of  this  slightly  open  position  a 
certain  amount  of  vowel  sound  tends  to  escape-just  as  the 
organs  are  drawing  together  to  produce  the  consonant,  and 
thus  is  heard  before  it ;  but  to  sound  a  vowel  after  one  of 
these  consonants  the  organs  must  be  intentionally  put  into 
the  proper  position.  Thus,  then,  exactly  the  same  principle 
— the  conscious  or  unconscious  striving  for  ease  of  aftici^ 
tion — produces  exactiy  opposite  results  in  the  case '  of  the 
momentary  and  the  continuous  consonants.  The  same 
reason  caused  a  different  vowel  to  be  employed  for  h  and  h 
ixoni  that  which  is  used  for  the  other  letters.  In  sounding 
a  the  organs  are  in  nearly  the  same  position  as  in  sounding 
these  two  gutturals,  only  a  littie  more  open ;  whereas  tho 
position  of  tf  is  more  nearly  that  of  all  the  other  consonants. 
It  must  of  course  be  remembered  that  a  Boman,  if  he  had 
wished  to  speak  of  his  A  B  o,  would  not  have  said*  as  wa 
do,  a^>€e-9ee,  but  ah^y-hay. 

The  arrangement  of  the  letters  of  the  alphabet  haa 
caused  much  ingenious  speculation.  It  has  been  more 
than  once  pointed  out  (as  ly  Prof.  Key,  The  Alphabet,  p.  28) 
that  there  are  cnrtainly  traces  of  regularity  of  arrangement 
The  three  soft  momentary  sounds  (,  g,  d,  were  placed 
together;  and  it  is  possible  that  p,  h,  t  (if  denoted  by 
Pe,  Koph,  Tau),  may  have  once  been  togeuier,  and  sepa- 
rated by  later  intrusions ;  I,  m,  n  have  an  affinity  more 
apparent  than  real,  which  was  perpetuated  by  their 
meaningless  designation  as  "  liquids /*  still,  the  appearance 
is  sufficient  to  justify  the  idea  that  they  may  have  been 
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purposely  put  togetlier.  It  baa  been  suggested  tliat  the 
alphabet  was  at  first  Composed  of  **  four  quaternions'*  of 
letters,  each  headed  by  a  vowel,  and  the  scattered  position 
of  the  Towels  lends  itself  to  this  arrann^ement ;  but  it  mnst 
be  remembered  that  the  arrangement  of  the  European 
alphabets  is  certainly  the  same  as  that  of  Fhcenicia,  and  in 
tbe  FhcBnidan  there  were  breathings  but  no  vowel  sjrmbols. 
Besides,  the  remaining  letters  are  just  as  necessary  as  any 
sixteen  which  we  might  so  arrange,  and  to  all  appearance 
just  as  ancient  The  author  of  the  yew  Cratylnt,  indeed 
(pi  170,  ed.  3),  actually  drew  up  his  list  of  fours :  the 
three  soft  momentaries  headed  by  aleph;  then  came  h, 
followed  by  vau,  eheth,  and  ieth,  oddly  grouped  as 
aspirates ;  then  the  three  **  liquids,"  with  Mmekh  behind 
them ;  and  lastly,  pe,  hoph,  and  tou,  under  the  care  of  ayin. 
This,  of  course,  renders  it  necessary  to  "  omit  caph,  which 
is  only  a  softened  form  of  coph,  the  Kquid  reth,  and  the 
semi-vowel  podh,  which  are  of  more  recent  introduction." 
Also  it  is  "  quite  certain  that  at  the  first  there  was  only 
one  sibilant,  samekK"  In  this  way  Dr  Donaldson  satisfies 
himself  that  the  "  original  Semitic  alphabet  contained  only 
sixteen  letterb."  We  give  this  futile  attempt  at  arrange- 
ment with  no  wish  to  sneer  at  a  philologer  who  did  good 
woik  in  his  day,  but  simply  to  show  the  arbitrary  nature  of 
all  such  attempts,  resting  as  they  must  do  simply  on  internal 
evidenoa  If  we  bear  in  mind  the  history  of  the  derivation 
of  the  Phoenician  alphabet,  as  we  have  attempted  to  give 
it,  from  the  Egyptian  hieratic,  we  shall  conclude  that  it  is 
hardly  probable  that  symbols  borrowed  for  practical  uses 
should  have  been  arranged  upon  any  scientific  method; 
that  chance  guided  the  general  arrangement,  though  a  few 
sounds  obviously  similar  may  have  been  put  intentionally 
together.  Ko  argument  can  be  drawn  (as  by  Rodiger  in 
his  Hebrew  Grammar)  from  the  juxtaposition  of  two  letters 
meaning  a  hand  (yodh  and  haph),  two  meaning  a  head 
{hoph  and  mA),  ic  ;  reasons  have  been  given  above  for 
believing  that  tbese  names  have  no  relation  to  the  original 
import  of  the  signs,  but  were  merely  fanciful  analogies 
drawn  by  the  Phoenicians  themselves;  and  it  seems  as 
possible  that  the  juxtaposition  may  have  suggested  the 
idea  of  the  names  as  Uiat  the  names  caused  the  arrange- 
ment But  if  the  argument  be  sound,  it  is  valid  against 
the  supposition  that  tiie  order  was  fixed  throughout  on 
scientific  grounds. 

It  IB  quite  certain  that  the  Teutonic  tribes  of  north- 
western Europe  possessed  characters  of  some  sort  before 
they  received  the  Greek  or  Latin  alphabets.  These 
characters  are  generally  called  runes,  and  have  been  the 
subject  of  some  sound  scholarship  and  much  baseless 
specidation.  They  may  be  divided  into  three  main  classes 
— the  An^o-Saxon,  the  German,  and  the  Scandinavian ; 
eadi  of  these  contain  a  number  of  lists  of  characters, 
which,  however,  do  not  differ  from  each  other  more  than 
the  Greek  alphabets ;  and  there  is  so  much  likeness  in  the 
whole  family  that  we  may  infer  a  common  origin  for  alL 
The  term  run^  is  recognised  aa  the  name  of  a  German 
letter  by  Yenantius  Fortunatus  at  the  beginning  of  the 
seventh  oentuiy,  in  the  lines — 

Barbsra  frazJneifl  pingatur  rhuna  tabellis ; 
Qnodque  papjnis  agit,  viigula  pkna  vd«t. 

%.€,,  these  characters  were  cut  on  smoothed  ash-boughs. 
The  meaning  of  the  word  rUn  in  Anglo-Saxon  is  a  "  secret;" 
and  the  verb  rfnan,  which  is  derived  from  the  same, 
means  **  to  whisper" — ^the  same  verb  which  appears  in  the 
now  disused  phrase^  to ''round  in  the  ear."  J?^»a  denoted  a 
fwagi'man  •  ths  word  lb  Contained  in  the  German  o/rtma, 
the  well-known  designation  of  those  prophetesses  whom 
the  German  tribes  venerated,  which  appears  corrupted  by 
Tadtus  (OernL  o.  viii)  into  aurinia.  There  is  sufficient 
•ndeooe  to  show  that  the  knowledge  of  these  runes  was 


confined  to  a  small  claM ;  that  they  were  used  as  napoil 
characters,  and  also  aa  means  of  auguiy.  It  was  for  this 
reason  undoubtedly  that  they  were  generally  prosoibGd  on 
the  introduction  of  Christianity;  az^  the  reception  cf  the 
Latin  characters  by  the  Anglo-Saxons  was  regarded  as 
important  as  their  reception  of  the  Christian  doctrines. 

It  is  impossible  to  believe  that  the  barbarous  inh&bitsnts 
of  the  German  forests  should  have  worked  out  for  them- 
selves a  genuine  alphabet  before  they  came  into  interooniBe 
with    the    civilised  nations  of    the  south.      When  ve 
remember  the  long  process  through  which  a  pure  alphabet 
was  reached  by  the  highly-developed  cations  nhich  dwelt 
on  the  eastern  shores  of  the  Mediterranean,  it  ii  utterly 
incredible  that  sush  success  should  have  been  achieved,  sa 
it  were,  per  scUtum,  under  so  much  more  un&vouabb 
circumstances  in  the  West     It  may  be  asserted  with  some 
confidence  that  if  the  runes  were  genuine  alphabets  (whicL 
there  seems  no  reason  to  deny),  they  must  have  been  deri?ed 
from  the  Phoenicians  in  process  of  commercei   There  io  ^mte 
suMdent  similarity  in  several  of  the  characters  to  make 
this  view  antecedently  probable,  bat  any  historical  proof 
would  be  extremely  difficult,  if  not  impossible.     It  ii  true 
that  even  where  the  characters  resemble  the  Phoenidan  the 
names  of  the  letters  differ  altogether ;  but  tnis,  as  we  have 
before  seen  in  the  case  of  the  Phoenidans  themselves,  it 
nowise  unnatural  when  an  alphabet  is  borrowed ;  the  form 
is  important,  the  name  signifies  little,  and  new  names  are 
attached  according  to  the  fancy  of  tiie  borroneia.     It  is 
highly  probable,  iMth  from  the  meaning  of  the  word  rune 
itself  and  from  the  evidence  of  foreign  writers,  that  theae 
symbols  were  not  used  by  their  owners  for  any  of  the 
ordinary  ends  of  an  alphabet  (except,  perhaps,  for  inscrip- 
tions) until  the  Teutonic  nations  came  into  contact  with 
Greex  and  Roman  dviHsation ;  by  the  moss  of  the  people 
they  were  probably  looked  on  aimply  aa  charms,  the 
unknown  symbols  of  an  occult  sdence.    Kay,  it  mi^t  be 
held  that  even  to  the  initiated  they  had  merely  a  sort  of 
hieroglyphic  value^  and  were  developed    into  phonetie 
significance  only  by  tl^e  contact  of  the  Greek  and  Bomsn 
alphabets.    For  this  view,  indeed,  there  is  no  evidence^ 
and  it  is  not  in  itself  probablei     But  we  should  be  driyea 
to  it  if  we  were  to  suppose  that  the  runes  were  the  cieatioB 
of  the  Teutonic  intellect 

These  andent  characters  occur  plentifully  on  memorial 
stones,  rings,  coins,  &c.,  in  Scandinavia.  In  England  they 
have  been  found  principally  in  Northumbria,  Merda,  sad 
East  AngUa.  It  has  been  suggested  (by  Mr  Haigh)  that 
this  may  be  due  to  the  milder  prindples  of  the  Iri^ 
monks,  who  restored  Christianity  to  the  north  of  Englaod 
after  its  fall  with  Edwin  in  633,  and  did  not  pursue  that 
system  of  eradicating  every  trace  of  paganism  which  had 
been  originally  commanded  by  Gregory.  Runic  writing 
was  even  employed  in  the  service  of  Christianity.  Ur 
Kemble  (ArchcBologia,  voL  xxviiL  p.  349)  interpreted  with 
great  ingenuity  the  mutilated  inscription  on  the  famooa 
cross  discovered  at  Ruth  well,  and  showed  that  it  refers  to 
the  Crucifixion.  But  the  Anglo-Saxon  alphabet  was  soon 
—early  in  the  7th  centuty— conformed  to  the  Latin  type, 
those  letters  of  the  older  form  alone  being  retained  which 
were  required  to  denote  sounds  that  had  no  counterpaiti 
in  Latin ;  these  were  }  (w£n),  and  f  (thorn),  the  latter  of 
which  expresses  the  surd  breathing  heard  in  **  Min :'  is 
order  to  express  the  corresponding  sonant  (heard  in  "ihi,^ 
and  confusedly  denoted  by  the  same  compound  A)  a  stroke 
was  drawn  across  the  simple  d  (5),  and  the  new  letter 
was  called  edh.  The  symbol  ^  is  sometimes  found  instead 
of  y.  Curious  admixtures  of  runes  with  Latin  charuteii 
occadonafty  occur  even  to  late  timea  Thus,  in  the  CodeM 
SxonietuU  (p.  400,  ed.  Thorpe),  an  enigma  occuiamvene, 
and  the  parts  apparently  of  the  subject  to  be  goessed  in 
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wiltten  in  innes;  the  odd  effect  is  Ui^'ieasxl  by  these  runes 
being  written  in  the  regukr  way — ^"omctimcs  they  "w^re 
written  Pavorpo^yfBot ; — ^fiom  rifht  to  left,  contiaiy  to  the 
general  run  of  the  ^oida  Kemble,  in  the  Archaolot;  a,  has 
giyen  an  intcrestih?  translation  of  an  Anglo  Saxon  poem, 
each  stanza  of  ^hich  bepins  with  the  name  of  a  runio 
lettei ;  thu4  the  first  stanza  begins  with  Feah,  "  money/ 
the  nan.e  of/,  tl  e  ^st  runio  letter,  an  I  goes  on  t)  say — 
**  Honey  ia  a  oontoUtloa 

loereiT  man: 

T#t  shall  erery  man 

UleiUh  distribnVxt* 

If  he  will  that,  1  •foie  Kjf>\ 

Bono  u  al  all  (all  to  hl«  lot  * 

TL<»  seooid  stanza  is  dedicated  to  tie  bull,  Ur  (v),  the 
thiid  to  thorn  (iA),  kc  This  poem  accordingly  gives  the 
order  of  the  alj  habet,  which  agrees  in  the  main  with  that 
of  all  otL^r  runio  alphibets.  Yet  the  poem  is  not  old,  for 
the  nam*  of  s  (^if  el,  **  the  sun  ")  is  treated  by  the  writer 
as  though  it  Lad  bc^^n  Seg«l  **  a  tail " — clearly  a  mistake  of 
a  later  time,  iihen  the  tru*  name  Lad  passed  out  of  use. 
It  may  be  added  that  the  naiaes  of  this  alphabet  are  some- 
times strangely  abstiact ;  thus  w»  find  "gift,*  "hope,* 
'*  need,"  **  war,"  which  differ  much  from  the  rery  concrete 
objects  whi  h  the  Pho^i  icians  chose  to  denote  their  lettora 
In  consequence  of  all  those  old  alphabets  beginning  with 
the  letters /,'«,  M,  o,  r,  c,  in  the  same  order,  ^e  alphabets 
are  called  by  some  antiquarians  "futhorcs,*  just  as  we 
commonly  8|H:ak  of  th<»  oidinary  alphabet  as  the  A  b  a 

The  doctrines  of  Chiistianity  were  first  presented  to  a 
Teutonic  people  in  a  written  foim  by  Ulfilas,  who,  though 
not  the*  first  successful  missionary  to  the  Qoths,  has  thereby 
established  his  daim  to  be  regaided  as  the  apostle  of  his 
race ;  and  while  the  main  body  of  the  Qoths,  spuming  the 
weak  control  of  Rome,  poured  westward  in  their  fierce 
career  of  victory  towards  Italy  and  Spain,  a  remnant  was 
left  in  MflBria,  to  whom  Ulfilas  gave  the  gospel  in  their  own 
tonguau  This  was  at  th*  end  of  the  4th  century  of  our  enL 
He  employed  an  alphabet  of  twenty-four  or  twenty-fiye 
letters,  some  of  nhich  are  unmistakably  Qreek  in  form; 
others  aie  common  (or  nearly  so)  to  the  Greek  and  the 
runio  alphabets,  and  may  therefore  have  been  derived 
from  either ;  but  if  they  were  mnio^  they  at  least  received 
a  more  rounded  form,  it  being  no  longer  necessary  to 
retain  those  angles  which  (as  we  saw  above  in  describing 
the  cuneiform  characters)  were  most  convenient  in  days 
when  writing  meant  cutting  on  stone  or  wood.  But  some 
of  the  letters  seem  to  be  beyond  doubt  mnio:  most  clearly 
BO  are/,  r,  tt^y,  and  the  symbol  for  the  compound  sound 
kw  ;  and  tJie  reason  for  all  these  (except  r)  appears  to  be 
tho  lack  of  a  propor  equivalent  in  Qre^  The  letter  which 
Ulfilas  adopted  to  denote  the  surd  breath  ik  is  not  runic, 
80  that  the  Gothic  and  Anglo-Saxon  alphabets  here  diff'er : 
it  is  apparently  the  Greek  ^  It  would  seem,  therefore,  that 
this  letter  still  denoted  an  aspirate  (j/h)  in  Greek,  and  not 
a  breath,  otheiwise  it  would  surely  have  been  taken  for/; 
here,  on  the  contrary,  it  aecms  to  have  been  selected  at 
random  from  a  list  of  symbols  which  denoted  no  corre- 
■ponding  eoui^da  in  Gothia  On  the  same  lack  of  principle 
O  was  taken  to  denote  hw.  '  X  was  the  exponent  of  the 
breath  c&,  as  hoard  in  German  words  :  here  the  difference 
between  the  trup  aspirate  and  the  breath  is  not  great 
Long  0  formed  a  symbol  wLich  is  very  like  ojtu^ 

Another  alpLabet  which  has  had  an  important  influence 
on  Europe,  and  which  may  be  destined  to  a  yet  wider 
extension  as  the  aliihabet  (in  a  modified  form)  of  the 
groat  and  jtrogre^v?  Biisaian  eiLpire.  is  the  Cyrillia  This 
was  the  work  of  C}ril,  a  mouk  of  Constantinople,  who, 
tofi^ether  iiith  Methodius  preached  the  gospel  among  the 
Bclaronio  tribes  of  Dulo^aria  and  Moravia,  in  the  9th 
•entuiy,  long  after  th/>  Teutons  had  oome  under  the  infiu- 


enco  of  Christianity.  Qjrril  held  the  services  of  the  church 
among  hia  new  converts  in  the  vulgar  tongue,  into  which 
he  also  translated  certain  books  of  the  Scriptures.  The 
alphabet  which  he  employed  for*  this  purpoee  is  more 
thoroughly  Greek  than  that  of  Ulfilas ;  but  since  the 
Greek  alphabet  was  not  nearly  sufficient  to  express  all  the 
Sclavonic  sounds — -especially  the  numerous  sibilants — he 
added  further  signs,  the  history  of  which  ia  not  clear. 
This  alphabet  has  been  largely  adopted  by  the  eastern 
branches  of  the  Sclavonic  race,  including  the  Russians, 
Bulgarians,  and  the  Blyrian  division  of  the  Sclavcs.  The 
old  Bulgarian  (commonly  called  the  Ecclesiastical  Sclavonic) 
is  the  language  into  which  Cyril  translated  the  Scriptures ; 
in  philology  it  holds  the  same  rank  as  the  Gothio  has 
among  the  Teutonio  hmguages :  it  ia  the  parent,  however, 
only  of  one  of  the  least  important  dialects,  the  modem 
BulgariaiL  The  Qlyrian  family  is  divided  into  the  Servians 
on  the  one  hand,  and  the  Croats  and  Slovenian  peoples  on 
the  other.  These  parties  are  separated  by  difference  of 
religion  :  the  Servians  belong  mainly  to  the  Greek  Church, 
while  the  others  are  exclusively  Roman  Catholic ;  and  the 
members  of  the  Greek  Church  naturally  cling  to  the 
Cyrillic  characters,  while  the  Catholics  have  adopted  the 
Latin  alphabet  It  is  not  easy  to  predict  which  characters 
will  ultimately  predomiii^te.  The  Latin  letters  are  in- 
sufficient to  express  the  Sclavonic  sounds ;  but  this  deficiency 
con  be  eked  out  by  diacritical  signs,  and  the  greatest 
literary  activity  is  shown  by  the  Latinising  party.  Lastly, 
the  Cyrillic  alphabet  has  been  adopted  by  the  Wallachians, 
through  the  influence  of  their  Sclavonic  neighbours, 
though  it  is  little  adapted  to  express  their  essentially 
Latin  speech,  derived  from  the  colonists  whom  Trajan 
settled  in  the  new  Roman  province  of  Daci&  Most  of 
the  needless  symbols  have  been  dropped  in  the  newest 
form  of  the  Wallachian  alphabet  (See  ^az  MlUler, 
Survejf  of  LanffWige;  pp.  39-84.) 

Cyril's  original  alphabet  consisted  of  forty-eight  s}  mbuls, 
but  some  of  these  are  slightly  different  representations  of 
the  same  sound;  others  are  tachygraphies  for  combiiia* 
tions  of  sound,  as  aht^  U,  ko.  The  names  were  Lot  Grook, 
with  the  exception  of  throe — 1st,  psi,  and  thita — which 
were  relegated  to  the  end  as  unnecessary,  but  they  retaiueJ 
their  origmal  Greek  plac*"  as  numerical  sigiis.  The  alphabet 
is  printed  at  the  end  of  this  article.  It  ^ ill  be  seen  that 
B  occupies  the  third  place,  \(hile  a  n^odified  B  stands 
second:  the  reason  ia,  that  B  had  come  to  denote  the 
9  sound  in  Gioek,  and  theiefote  ciuriod  this  \alue  into 
the  Sclavonic.  The  modified  letter  den  >tc3  the  old  b  sound. 
The  7th  letter,  which  is  not  Greek,  had  the  sound  of 
English  softy,  a  little  softer  than  the  French y  in  jamau. 
The  8th  and  9th  s3n.bols  aie  tho  C^rock  «  and  t:  they 
are  supposed  to  have  had  the  same  sound,  that  of  the  soft 
English  f  (not  d») — perhais  one  of  tl.cm  may  luve  originally 
denoted  dt,  a  sound  ^hich  easily  joasos  into  iJ;  dj  had  a 
special  symbol  both  in  the  Servian  and  Wallachian,  though 
it  had  none  in  tie  Cyrillic,  piobably  because  the  sound 
had  not  then  been  produced;  if  it  had,  we  may  conclude, 
from  the  exactness  which  the  Cyrillic  alphabet  everywhere 
shows,  that  it  would  not  have  been  left  without  a  mark. 
The  8th  letter  has  been  expelled  from  the  Russian  all  habet  as 
superfluous:  the  Russians  have  no  <7' sound.  The  10th  and 
Uth  letters  were  sounded  alike  as  •;  the  10th  is  tie  Grook 
Eta,  which  had  therefore  become  undistinguishable  from 
Iota  in  Cyril's  day,  as  it  is  in  modern  Greek.  The  12th 
letter,  /  pure  and  simple,  denoted  the  semi-yoiiel  y.  Tho 
22d  was  t,  foUowed  by  a  parasiti:?  y.  The  23d  and  24th 
are  only  different  ways  of  writing  the  bame  coml»nation  on; 
the  Gri^eks  having  chan«^  the  «  sound  into  d,  Cyril  ^  %b 
obliged  to  write  ou  for  v,  as  tVe  Greeks  thcmselTse  did. 
The  Bussiaa  has  on*  syubci  i^)  to  denote  thia  aormd:  it  ia 
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ptobMj  a  tae1ijgrap1i]r  of  the  24tL  The  2Stli  and  26t1i 
denoted  respectiTelj  the  breathings  /  and  Qennan  ck  We 
may  recall  here  the  different  treatment  of  ^  by  UlfUae;  it 
eeems  a  fair  inference  that  the  sound  of  ^  had  changed 
from  an  aspirate  to  a  breathing  betweeii  the  times  ci 
Ulfilas  and  CynL  The  27th  and  28th  are  the  Greek 
Omega  in  the  simple  and  in  a  modified  form:  th^  de- 
noted the  sounds  heard  in  note  and  not  respectiyoly; 
these  haTO  been  dropped  in  all  the  derived  alphabets,  in 
which  the  17th  letter"  does  work  for  both.  We  now  come 
to  a  series  of  letters  (29-44)  which  are  not  Greek,  and 
denote  soonds  which  were  probably  unknown,  or  at  least 
had  no  separate  exponents,  in  the  Greek  system.  The  first 
four  are  sibilants,  simple  or  compound.  It  will  be  remem- 
bered how  the  Greek  dropped  tiie  large  Phoenician  stock 
of  sibilants,  through  their  own  dianclination  to  such 
sounda  Pyril,  howerer,  did  not  go  back  to  the  original 
types,  but  had  recourse  to  the  inartistio  expedient  of 
using  two  or  three  upright  strokes,  with  small  modifiers 
below.  Letter  29  is  the  compound  ti,  30  denotes  the  fuller 
compound  tsch  (English  eh  in  ''church"),  31  is  the  simple 
^  32  is  sht,  which  in  Russian  is  said  to  be  expressible 
oi^y  by  Bchtsch,  unquestionably  a  reiy  strong  sibilant;  the 
newer  form  of  Wallachian  used  29  to  express  (ff*  The 
letters  33-36  were  attempts  to  express  the  neutral  Towel 
(heard  in  Englidi  in  flr,  nm,  &c),  the  first  two  in  its 
aspect  nearest  to  «,  the  last  two  nearer  to  i.  The  first  and 
last  are  important  in  Russian:  they  are  written,  but  not 
pronounced;  but  the  first  hardens  a  preceding  letter,  or, 
if  it  be  a  continuous  consonant,  makes  it  be  sounded  as 
though  it  were  double.  The  36th,  on  the  contrary,  softens 
a  preceding  letter,  giving  it  the  mouUU  sound.  Ilie  34th 
letter  has  been  dropped  in  Russian;  the  35th  has  a  pecu- 
liar kind  of  %  sound.  The  37th  letter  has  an  e  sound;  it 
was  apparently  introduced  into  the  alphabet  in  consequence 
of  the  polyphony  of  the  original  e,  which  in  Russian  does 
the  work  of  e,  o,  and  a,  and  also  of  each  of  these  preceded 
by  the  semi-vowel  p;  but  as  the  new  letter  has  three  of  these 
sounds,  there  is  not  much  gain  of  clearness.  A  third  symbol, 

however,  has  been  introduced — an  inverted  e,  %  which  did 

not  belong  to  the  pyrillic  alphabet:  it  is  used  at  the  begin- 
ning of  words  where  the  pure  €  sound  is  heard— <not  ye,  and 
also  in  foreign  words  beginning  with  cs.  Letters  38-40  an 
compounds  expressing  the  «^  a,  and  e  soimds,  preceded 
by  y.  The  combinations  seem  to  us  needless,  but  the 
Greek  had  no  symbol  for  y;  therefore  Cyril  probably 
thought  it  necessary  to  connect  the  I-symbol  with  the 
following  vowel,  in  order  to  show  that  it  was  only  the 
■emi-vowsl,  not  a  full  Towel,  which  would  have  caused 
another  syllable.  The  first  of  these  symbols  has  been 
retained  in  Russian  unchanged;  the  second  is  now  written 


rather  like  an  inverted  r  ff;  tie  tiiird  Vss  snffoed  ti 
drop — whence  arose  the  confusion  respeding  €  whidi  «• 
have  Just  mentioned.  Nos.  41  and  42  denote  naaalised 
vowels,  €  and  o,  as  heard  in  the  French  en  and  en:  these 
sounds  seem  to  have  fallen  out  of  all  Sclavonic  langaagea, 
except  the  Polish.  43  and  44  denote  the  same  voweU 
"  pre-iotised,"  like  the  three  88-40:  these  also  are  now 
unknown.  Then  came  the  Greek  Esi  and  Pii,  the  cba^ 
actors  being  yery  slightly  altered :  th^  have  fallen  out  of  use 
altogether.  Ka  47,  Thita,  is  retainedin  Russian;  but  soil:^ 
as  an/,  which  has  thus  two  exponents,  $  and  ^  Lastly 
came  the  equivalent  of  the  €b:eek  Upeilon  called  ifiea:  this 
is  employed  in  Russian  in  words  borrowed  from  the  Qnck 

Fourteen  of  these  letters  haye  been  expelled  from  the 
Russian  alphabet,  namely  8>  11,  22,  23,  27,  28,  34, 40-46; 
their  list  of  35  letters  is  made  up  by  the  addition  of  the 
inverted  e^  which  stands  in  the  31st  place  of  the  alphabet 
The  forms  of  the  letters  aro  more  rounded  than  thoee  of 
Cyril,  as  will  be  seen  by  a  comparison  of  the  twa  Ihis 
r^orm,  among  others,  was  due  to  Peter  the  Great,  irho 
printed  the  fbrst  Russian  periodical  at  Moscow  in  170i 
(Max  Miiller,  Survey,  p.  49.) 

The  Servian  alphabet  diSera  from  the  Russian  diiefly 
by  the  insertion  of  symbols  to  denote  modification  of  sound 
caused  by  a  following  y.  Thus  we  find  a  character  to 
express  dy  (equivalent  to  the  Hungarian  ffy  heard  in 
"Magyar");  another  for  ly,  denoting  the  sound  of  the 
Italian  gli;  another  for  ny,  the  Italian  and  French  ^; 
and  one  for  ty,  a  softer  sound  than  the  tsck,  the  symbol 
for  which  is  common  to  Russian  and  Servian. 

The  Wallachian  adopted  nearly  all  the  CvriDic  charao- 
ters,  except  the  superfluous  Vowel-symbols  and  the  nasalised 
vowels.  The  list  was  soon  considerably  shortened, »  was 
natural  in  a  language  originally  non-Sclavonic,  though  in 
the  course  of  time  it  has  naturally  borrowed  many  words 
from  its  neighbours.  Since  it  has  been  used  for  literaiy 
purposes,  it  has  been  further  diminished  to  27  symbols  by 
the  loss  of  the  short  sibilant  (32),  the  second  e,  and  the 
iotised  a;  the  other  iotised  vowels  had  gone  before.  The 
forms  of  the  characters  have  also  been  much  assimilated  to 
the  Latin  types :  instead  of  the  peculiar  symbol  for  uk, 
which  the  Russian  retains,  the  new  Wallachian  has  a  J 
with  a  wavy  stroke  through  the  middle;  n  is  written  ss  Hf, 
not  as  H;  and  Cyril's  combinations  of  perpendicular  linei 
are  more  rounded  than  the  Russian.    The  Wallachian  hMB 

one  special  symbol    |    to  denote  the  sound  un. 

We  have  thus  described  the  alphabets  used  In  modem 
Europe.  The  only  othera  which  have  any  special  interest 
for  Englishmen  are  the  different  Indian  alphabets;  bat 
these  are  too  numerous  and  complicated  to  be  fully 
described  here.  (j.  p.) 
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ALPHEUS,  f  AX^t^),  the  chief  river  of  Peloponnesus, 
now  called  Bufla  or  BouphL  Its  eoarces  are  in  the 
monntaina  of  Arcadia^  to  the  east  of  Megalopolis.  Being 
fed  by  a  great  nnmber  of  small  streams,  it  becomes  navi- 
gable, and  traversing  Klis,  empties  itself  into  the  Ionian 
sea.  At  seyeral  points  in  its  course  it  runs  in  a  subter- 
ranean channel  This  fact  probably  gave  rise  to  the  well- 
known  myth  which  represents  Alpheus,  the  river-god, 
as  passing  under  the  sea  to  the  nymph  Arethusa,  who  had 
been  changed  into  a  fountain  in  the  island  of  Ottygi& 
Milton  in  his  Arcades  thus  alludes  to  the  story — 

"  ThAt  reBowned  flood,  so  often  lODg^ 
Dirine  Alphioa,  who  by  tecret  daice 
Stole  under  eeu  to  meet  his  Arethnse." 

ALPHONSO,  Alfokbo,  Alonzo,  Affonso,  or  Ildbfonso. 
This  name,  so  famous  in  the  annals  of  the  Spanish  peninsula, 
has  been  borne  by  no  fewer  than  twenty-two  of  its  sovereigns 
— viz.,  by  ten  of  the  Asturias  and  Leon,  one  of  Castile  when 
separate  from  Leon,  five  of  Aragon,  and  aix.  of  Portugal. 

Ist,  Atturtoi  and  Leon, — Alpbonso  L,  sumamed  "  The 
Catholic,"  King  of  the  Asturias,  the  son  of  Pedro,  duke  of 
Biscay,  was  bom  in  the  year  693.  On  the  death  of  Favila, 
the  son  of  Pelayo,  Alphonso,  who  had  married  Ormisinda, 
tho  daughter  of  the  latter,  was  proclaimed  king  of  Asturias. 
During  his  whole  reign  he  was  engaged  in  almost  perpetual 
conflicts  with  the  Moors,  and  is  said  to  have  wrested  Leon, 
Galicia^  and  Castile  from  their  hands.  His  zeal  for  the 
church,  displayed  in  endowing  and  repairing  monasteries 
and  churches,  gained  for  him  his  surname  of  "The 
Catholia"  Alphonso  died  at  Cangas  in  757,  and  was 
succeeded  by  his  son  Fniela  I. 

Alphonso  IL,  surnamed  "The  Chaste,"  King  of  the  Astu- 
rias, the  son  of  Fniela  L,  was  but  a  child  when  his  father 
was  assassinated  in  768,  and  consequently  his  claims  to 
the  throne  were  passed  over  in  favour  of  Aurelio,  who  .was 
probably  a  cousin  of  Fniela.  Alphonso  was  invested  with 
regal  authority  by  Silo,  the  successor  of  Aurelio ;  on  whose 
death,  in  783,  he  became  sole  ruler.  He  was  afterwards 
dethroned  l^  his  unde  Mauregato,  and  was  compelled  to 
retire  into  ^cay.  Mauregato,  after  a  reign  of  about  five 
years,  was  succeeded  by  Bermudo,  who,  in  791,  took 
Alphonso  as  his  partner  on  the  throne.  Bermudo  reigned 
for  only  about  four  years  longer.  A  rebellion  of  many  of 
the  chief  nobles  in  802  compelled  Alphonso  to  surrender 
his  throne  for  the  third  time ;  but  he  was  soon  afterwards 
restored,  mainly  through  the  assistance  of  Theudius,  one 
of  his  most  faithful  followers.  In  addition  to  having  to 
defend  himself  against  these  internal  dissensions.  Alphonso 
was  during  the  greater  part  of  his  reign  at  war  with  the 
Moors,  obtaining,  among  other  successes,  a  signal  victory 
over  Mohammed,  governor  of  Merida,  in  830.  Alphonso 
died  in  843,  in  the  city  of  Oviedo,  which  he  had  greatly 
adorned  and  made  the  capital  of  his  kingdom.  He  had 
some  years  previously  abdicated  in  favour  of  Bamiro,  son 
of  Bennudo.  His  surname  of  "The  Chaste"  has  been 
lonnected  by  some  with  the  legend  that  he  refused  to  pay 
the  Moors  their  tribute  of  a  hundred  Spanish  virgins,  but 
is  rather  to  be  ascribed  to  his  vow  to  preserve  an  absolute 
continence.  » 

Alphonso  IIL,  sumamed  "The  Great,"  King  of  the  As- 
turias, was  bom  in  the  year  848,  and  succeeded  his  father 
Ordoi&o  L  in  866.  In  the  following  year,  Froela,  count  of 
Qalicia,  disputed  Alphonso's  right  of  succession,  and  forced 
him  to  retire  to  Alava ;  but  FnMs  tyranny  so  exasper- 
ated the  peoj^  that  he  was  assassinated  before  he  had 
been  a  year  in  power,  and  they  gladly  recalled  Alphonso  to 
the  thrane.  Other  conspiracies  marked  the  beginning 
d  AlphoDSc/s  reign,  bat  he  soon  felt  himself  tolerably 
secure  at  home,  and  tamed  lus  arms  against  the  Moora 
l!j  901,  the  year  in  which  he  gained  a  splendid  victory  at 


Zamora,  he  had,  it  is  said,  extended  his  empire  to  the 
banks  of  the  Guadiana,  and  had,  by  founding  and  fortifying 
cities,  made  good  his  hold  over  a  large  part  of  the  con- 
quered territoiy.  But  Alphonso's  victories  abroad  were 
greatly  neutralised  by  discontent  among  his  own  subjects, 
who  found  it  difficult  to  bear  the  heavy  war  taxes  that  had 
been  imposed  upon  them.  There  was  a  rising  under  Ano 
in  885,  and  another  under  Witiza  in  894 ;  and  in  907  a 
more  formidable  insurrection  broke  out,  headed  by  Garcia, 
the  kinjfs  eldest  son.  Garcia  was  defeated  and  taken 
prisoner ;  but  as  the  greater  part  of  the  nation  sided  with 
the  queen  in  demanding  that  he  should  be  released, 
Alphonso,  either  wishing  to  prevent  a  civil  war,  or  think- 
ing that  his  cause  was  hopeless,  resigned  his  crown  to  his 
son  in  901.  After  his  abdication,  Alphonso,  offering  his 
services  to  his  son  in  the  trae  spirit  of  the  age,  led  an 
expedition  against  the  Moors,  in  which  he  gained  fresh 
victories.  Be  died  towards  the  end  ot  the  same  jcax  (901), 
He  was  the  last  monarch  who  bore  the  title  King  of  Astu- 
rias, his  successors  being  called  kings  of  Leon,  from  the 
new  capital  of  the  kingdom.  It  was  in  his  reign  that  the 
counts  of  Navarre  beoune  independent  There  is  still 
extant  a  Latin  chronicle,  treating  of  the  history  of  Spain 
from  the  Moorish  invasion  down  to  the  death  of  OrdoiLo, 
which  is  usually  attributed  to  Alphonso. 

Alphonso  IV.,  "  The  Monk,"  King  of  Leon,  succeeded 
Fraela  IL,  his  uncle  in  924.  On  the  death  of  Ids  wife, 
about  six  years  afterwards,  he  resigned  his  crown  to  his 
brother  Ramiro,  and  retired  into  a  cloiBter ;  but  soon  grow- 
ing weary  of  monastic  life,  he  made  an  attempt  to  resume 
the  sceptre.  He  was,  however,  taken  prisoner  at  Leon, 
and  confined  in  the  monastery  of  6t  Julien,  where  he  died, 
probably  about  two  and  a  hiJf  years  after. 

Alphonso  V.  succeeded  his  father  Bermudo  IL  in  999, 
being  then  about  five  years  of  age.  Gonsalez,  count  of 
Galioa,  and  his  wife,  were,  by  appointment  of  Bennudo  IL, 
guardians  of  the  young  king ;  and  on  arriving  at  manhood 
he  married  their  daughter  £lvira.  The  regency  is  remark- 
able for  the  defeat  and  death  of  the  famous  Moor  Almansur 
in  1002 — a  success  that  led  ultimately  to  the  conquest  of 
Cordova  by  the  Christians.  Alphonso  himself  made  war 
upon  the  Moors,  recapturing  Leon  and  other  places  that 
had  been  lost  during  his  minority.  Alphonso  died  at  the 
siege  of  Yiseo  in  1028.  He  was  succeeded  in  the  king- 
dom of  Leon  by  his  son  Bermudo  IIL,  while  the  hitherto 
dependent  countship  of  Castile  became  a  separate  kingdom 
onder  the  sovereignty  of  Sancho  el  Mayor,  long  of  Navarre, 
and  husband  of  ^e  eldest  daughter  of  the  late  count 

Alphonso  VL  of  Leon,  and  eventually  I.  of  Ctotile, 
sumamed  "  The  Valiant,"  was  bom  in  the  year  1030.  His 
father,  Fernando  the  Great,  who  in  his  own  right  was 
king  of  Castile  only,  but  succeeded  to  the  throne  of  Leon 
in  right  of  his  wife,  died  in  1065,  leaving  his  kingdom 
divided  among  his  children.  Ssjicho,  the  eldest  son, 
received  as  his  portion  Castile ;  to  Alphonso  was  given  the 
kingdom  of  Leon,  the  territory  of  Campos,  part  of  Asturias, 
and  some  towns  in  Galicia;  and  Garcia  the  youngest 
brother,  received  a  part  of  Galicia  and  of  Portugid ;  while 
the  towns  of  Toro  and  Zamora  were  left  to  Urraca  and 
Elvira,  Femando's  two  daughters.  Peace  was  not  long 
maintained  between  the.  three  brothers.  In  1068  Sancho 
made  war  upon  Alphonso,  and  defeated  him  in  a  bloody 
battle  at  Piantica,  on  the  Pisuerga.  In  1071,  hostilities, 
which  seem  to  have  been  suspended,  again  commenced, 
and  Alphonso  having  recruited  his  army,  defeated  Sancho 
at  a  place  called  Yalpellage,  on  the  banks  of  the  Carrion ; 
but  the  latter,  being  reinforced,  it  is  said  by  the  famous 
Boderigo  Dias  de  Bivar,  commonly  called  "  The  Cid,"  mads 
an  attMk  during  the  night,  and  atanost  exterminated  the 
Leonneseanny,  Alphonso  himself  being  taken  prisoner.  H« 
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won  <*omp6ll6d  to  abdicate  liis  throne,  and  was  imprisoned 
in  the  monastery  of  Sahagon,  probably  with  the  intention 
of  making  him  become  a  monk ;  but  escaping  from  this 
place  of  confinement,  he  sought  refuge  with  Almamnn,  the 
Moorish  king  of  Toledo,  who  receiyed  him  with  great  hospi- 
tality. Sancho  having  taken  posseesion  of  Leon,  advanced 
bito  Qalicia  against  Garcia.  The  two  brothers  met  at 
Saiitarem,  when  the  Galicians  were  defeated  with  great 
slaughter,  and  €(arcia  himself  captured  and  thrown  into 
prison.  Sancho  was  assassinated  in  1073,  and  Alphonso, 
after  making  a  solemn  declaration  that  ho  was  guiltless  of 
his  biother^s  death,  was  reinstated  in  his  own  dominion, 
besides  receiving  his  brother's  kingdom  of  Castile.  Garda, 
who  had  been  liberated  on  the  death  of  his  brother,  was 
preparing  to  recover  his  throne,  when  Alphonso,  having 
troacherously  invited  him  to  his  court,  shut  him  up  in  the 
castle  of  Luna,  where  he  died  ten  years  afterwards.  Being 
now  the  undisputed  master  of  nearly  all  his  father's  king- 
dom, Alphonso  was  at  liberty  to  turn  his  arms  against  the 
Moors.  His  first  expedition,  in  1074,  was  in  defence  of 
Almamun  of  Toledo,  who  had  befriended  him  in  his  ad- 
versity, and  whose  kingdom  was  now  invaded  by  the  Cor- 
dovans. Some  years  later,  however,  disregarding  the 
ties  of  gratitude,  he  himself  laid  waste  the  territories  of 
Y^ahia  ben  Ismail,  the  son  and  successor  of  Almamun,  and 
ended  by  taking  the  city  Of  Toledo  itself  in  1086.  Many 
parts  of  Spsin,  hitherto  subject  to  the  Moors,  were  now 
added  to  the  empire  of  Alphonso ;  and  it  is  not  improbable 
that  he  would  have  reduced  the  entire  peninsula  to  his 
sway,  had  not  a  new  and  formidable  power  arisen,  which 
threatened  to  undo  all  he  and  his  predecessors,  had  accom- 
plished. A  large  army  of  Moors  fix>m  Africa,  under  Tussef 
ben  Tashfyn,  one  of  the  Almoravides,  entered  Spain,  and, 
with  the  assistance  of  Ben  Abad,  king  of  Seville,  inflicted 
a  terrible  defeat  upon  Alphonso  near  Zalaca,  in  the  year 
1086.  Fortunately  for  the  Christian  cause,  the -Moorish 
chiefs  began  to  quarrel  among  themselves,  and  Alphonso 
was  enabled  not  only  to  recover  his  position,  but  even  to 
extend  his  conquests  in  some  directions.  In  1108,  how- 
over,  the  Almoravides  made  another  serious  attempt  to 
destroy  the  power  of  Alphonso.  A  bloody  battle  was 
fought  at  TJdha^  in  which  the  Leonnese  army  was  com- 
pletely defeated,  and  Sancho,  Alphonso's  only  son,  who 
commanded  in  place  of  his  father,  shiin.  Alphonso  died 
tt  Toledo  in  1109,  and  was  succeed^  by  Ins  daughter 
(Jrraca,  whose  husband,  Alphonso  I.  of  Aragon,  is  by 
some  historians  enumerated  among  the  kings  d  Leon 
as  Alphonso  VIL  .  Through  his  illegitimate  daughter 
Teresa,  whom  he  gave  in  marriage  to  Henry  of  Burgundy, 
Alphonso  became  an  ancestor  of  the  kings  of  Portu^d. 
Alfhomso  YIL,  the  same  as  Alfhonbo  L  of  Aragon 

Alphonso  YIIL  of  Leon  (or  YIL,  according  to  those 
who  do  not  consider  Alphonso  of  Aragon  as  properly  a 
king  of  Leon)  .and  XL  (or  ILL)  of  Castile,  often  caUed 
Alfonso  Raymond  and  ''  The  Emperor,''  was  bom  in 
the  year  1106.  He  was  the  son  of  Urraca,  daughter 
of  ^phonso  YL,  and  Raymond  of  Burgundy,  her  first 
husbsnd.  In  1112  he  was  proclaimed  king  of  QaHda,  by 
whom  it  does  not  dearly  appear ;  in  1 1 22  he  was  associated 
with  his  mother  in  the  government  of  Leon  and  Castile ; 
and  on  her  death  in  1126  he  became  sole  monarch.  Soon 
after  this  event  he  made  war  upon  his  stepfather,  Alphonso 
of  Aragon,  in  order  to  recover  the  territories,  properly 
Ijelonging  to  Leon  and  Castile,  which  had  been  lost  owing 
to  his  mother'i  misgovemmeni  The  two  kings  came  to 
an  agreement  about  the  year  1129,  Alphonso  of  Leon 
having  regained  most  of  his  possessions.  In  1136, 
Alphonso,  elated  hj  the  homage  of  the  king  of  Navarre 
and  the  coonts  of  Boioelona  and  Toolonse,  caused  himself 


to  be  solemnly  crowned  emperor  of  Spain.  This  dignit} 
was,  however,  little  more  than  a  name,  for  Alphooio 
Henriquez  of  Portugal  and  Qarda  Bamiro  of  KaTsm 
declareid  war  upon  the  new  emperor  almost  immediately 
after  his  elevation.  Intestine  feuds  between  the  vsrimii 
Christian  princes  of  Spain,  which  resulted  in  no  very 
definite  gain  to  any  of  them,  lasted  anlil  the  advance  df 
large  Moorish  armies  under  the  Almohades  compelled  the 
Christians  to  turn  against  their  common  foe.  Alphonso 
invaded  Andalusia  in  1150,  and  gained  several  victories, 
which  contributed  greatly  to  the  extension  of  Christisn 
territory  in  Spain.  He  died  in  1157  at  Tremada,  oa  hii 
return  from  an  indecisive  battie  with  Cid  Tussef  at  Jaen , 
and  was  succeeded  by  his  elder  son,  Sancho,  in  the  throne  of 
Castile,  and  by  his  younger,  Fernando,  in  that  of  Leoo. 
In  1156  he  instituted  the  order  of  St  Julien,  afterwards  so 
celebrated  under  the  name  ALCAirriLiu.  (^.vl^ 

Alphonso  IX.  (YIIL),  King  of  Leon  only,  succeeded  lui 
father  Fernando  in  1 1 88.  In  1 1 90  he  sought  to  strengtheo 
his  position  by  marrying  his  cousin  Teresa  of  PortogaL 
This  marriage,  being  within  the  forbidden  degrees,  was  pn^ 
nounced  nidi  by  tiie  pope  (Celestine  IIL),  who  ezoooh 
municated  Alphonso  and  his  queen  until  1195,  when  they 
agreed  to  separate.  In  1 1 97  Alphonso  a  second  time  defied 
the  papal  authority  by  marrying  his  cousin  Berengaiia, 
dau^ter  of  Alphonso  IIL  of  Castile,  with  a  view  of  putting 
a  stop  to  the  frequent  quarrels  between  the  two  kiagdon^ 
As  before,  the  pope  (Innocent  m.)  prevailed^  and  in 
120i  the  separation  took  place,  Innocent,  howev^,  granting 
that  the  duldren  already  bom  should  be  recogmsed  aa 
legitimate.  After  the  dissolution  of  the  marriage  Ihe  old 
chronic  state  of  feud  between  the  two  kings  returned,  and 
was  kept  up,  although  with  little  actual  warfare,  until  the 
death  of  Alphonso  of  Castile  in  1 2 1 4.  In  1 2 1 7,  Fernando, 
the  eldest  son  of  Alphonso  and  Berengaria,  became  king 
of  Castile.  Alphonso,  thinking  that  his  own  claims  hsd 
been  unjustly  passed  over,  declared  war  upon  his  son ;  hot 
finding  that  the  people  preferred  Fernando,  he  relinquished 
his  claims.  The  remainder  of  Alphonso's  reign  was  chiefly 
spent  in  campaigns  against  the  Moors.  Along  with  his 
son,  he  captured  Merida,  Badigoz,  and  other  cities ;  and  in 
1230  gained  a  brilliant  victory  over  Mohammed  Ibn  Hud 
at  MeridSk  He  died  in  the  same  year,  and  was  succeeded 
by  his  son  Fernando,  who  thus  finiJly  united  the  kingdoma 
of  Leon  and  Castile. 

AxPHomo  X.,  sumamed  El  Sahto,  or  "  The  Wise,"  King 
of  Leon  and  Castile,  was  bom  in  1221,  and  succeeded  his 
father  Fernando  IIL  in  1252.     He  ascended  the  throne 
with  the  entire  approbation  of  his  subjects,  and  with  every 
prospect  of  a  happy  reign;  but,  through  the  ill-directed 
aims  of  his  ambition,  few  sovereigns  have  been  mors 
unfortunate.     He  first  attempted  to  gain  possessson  of 
Qascony,  contending  that  he  had  a  better  right  to  that 
province  than  Henry  EEL  of  England.     The  arms  of 
England,  however,  proved  too  formidable ;  and  he  agreed 
to  renounce  his  claim  on  condition  that  Henry'ls  son, 
afterwards  Edward  L,  should  marry  his  sister  Eleonora. 
The  marriage  was  solemnised  with  great  pomp  and  magni- 
ficence tows^xls  the  end  of  October  1254.    Alphonso's  next 
act  was  to  lay  claim  to  the  duchy  <rf  Swalna,  which  he 
believed  to  be  his  in  right  of  his  mother  Beatrix,  dan^tar 
of  the  late  duke.    This  claim  was  passed  over,  but  when 
advancing  it  Alphonso  formed  a  connection  with  the 
German  princes,  and  in  1256  became  a  oompetitor,  against 
Richard,  Earl  of  Comwall,  for  the  imperial  crown.    Ha 
was  again  unsuccessful,  the  Eari  of  Comwall  being  ekctsd 
by  a  small  minority.    In  1271,  on  the  death  of  Ridiard, 
he  a  second  time  attempted  to  make  himself  emperor  of 
Qermany,  and  even  after  Rodolph  of  Hapsbnzg  hsd  actasDj 
been  elected,  he  undertook  a  fruitkai  joomej  to  Besncnt 
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in  order  to  preyent  the  pope  (Qregory  X.)  from  oonfirm- 
ing  the  election.  These  repeated  attempts  to  increase  his 
dignity  weakened  rather  than  strengthened  the  power  of 
Alphonso,  and  forced  him  to  impoee  heavy  taxes  upon  his 
snhjectSp  and  eren  to  debase  the  coinage,  thus  pn^udng 
much  discontent  and  disturbance,  whi&  the  Moors  were 
ever  ready  to  take  advantage  of  any  misfortunes  that 
might  happen  to  him.  From  1261  to  1266  he  was 
engaged  in  a  war  with  Mohammed  of  Qranada.  daring 
whi^  his  army  snffered  several  defeats.  In  1270  an 
insurrection  broke  out,  headed  by  Felipe,  brother  of  the 
king,  who  was  amisted  by  Mohammed  of  Qranada;  it 
was  only  quelled  after  nearly  all  their  demands  had  been 
oonoeded  to  the  rebels.  In  1275,  when  Alphonso  was 
absent  on  his  fruitless  journey  to  Beancaire,  his  eldest  son, 
Fernando  de  la  Cerda.  died,  an  event  which,  raising  as  it 
did  the  question  of  the  succession  to  the  crown,  threatened 
anew  to  involve  the  kingdom  in  war.  Saneho,  Alphonso's 
second  son,  was,  according  to  the  low  of  the  Visigoths, 
proclaimed  heir  by  the  Cortes  at  Segovia;  but  Philip 
of  France,  uncle  of  the  two  young  sons  of  Fernando, 
declared  war  with  Alphonso  on  their  behalf;  actnal 
hostilities  were,  however,  prevented  by  the  intercession  of 
Pope  Nicolas  IIL  In  1281,  Saneho,  irritated  probably  by 
some  attempt  that  Alphonso  had  made  to  favour  the  sons 
of  Fernando,  raised  the  standard  of  revolt  against  his 
father.  Saneho,  who  was  a  favourite  with  the  people, 
having  secured  the  assistance  of  Mohammed  of  Qranada, 
reduced  his  father  to  such  extremities  that  the  latter 
solemnly  cursed  and  disinherited  his  son,  an  act  which  he 
confirmed  by  his  will  in  1283,  and  at  the  same  time 
solicited  aid  from  the  ting  of  Marocco.  At  the  com- 
mencement of  the  following  year,  however,  Alphonso,  on 
receiving  intelligence  from  Salunanca  that  Saneho  was 
dangerously  ill,  pardoned  him.  Alphonso  died  a  few  days 
afterwards,  on  4th  April  1284.  He  was  a  learned  prince, 
and  a  great  encourager  of  learning,  brave  and  energetic, 
but  at  tiie  same  time  resUess  and  ambitious.  He  has  been 
charged  with  impiety,  chiefly  on  account  of  a  well-known 
saying  of  his,  that  '*  had  he  been  present  at  the  creation,  he 
could  have  given  some  useful  hints  for  the  better  ordering  of 
the  universe.'*  To  him  science  is  indebted  for  a  set  of  astro- 
nomical observations  known  as  the  Alphomine  TabUi,  which 
were  drawn  up  under  his  auspices  by  the  beet  astronomers  of 
the  age;  and  in  the  palace  of  S^goviaa  room  is  still  shown 
as  the  observatory  of  Alphonso.  He  was  also  distinguished 
aa  a  poet  and  as  a  legiiriator.  In  the  Escurial  is  preserved 
a  curious  manuscript  containing  some  hymns  of  his  com- 
position; and  he  was  the  principal  compiler  of  a  code  of 
taws  which  is  still  extant  nnder  the  name  of  Zas  Siete 

AifHONBO  XL,  "  The  Avenger,"  was  an  infant  when  he 
auooeeded  his  father,  Ferdinand  lY.,  in  1312.  During 
his  long  minority  the  kingdom  was  cruelly  distracted  by 
intestine  warfaiti.  Assuming  the  reins  of  government  in 
1324,  he  strove  to  repress  the  turbulent  spirit  of  the 
nobility,  and  to  prt  down  that  system  of  brigandage  to 
which  it  had  given  rue,  acquiring  by  his  inflexiUe  severity 
the  title  of  "  The  Avenger."  He  lost  Qibraltar  in  1329,  but 
as  eommander  of  the  allied  annies  of  Catholic  Spain,  on 
the  29th  Oct  1340' he  gained  a  complete  victory  over  the 
kings  of  Morocco  and  Qranada  at  the  Sakda  The 
slaoghter  was  immense,  and  the  booty  so  rich  that  the 
value  of  cold  is  said  to  have  fallen  one-sixteenth.  In 
1342  Alphonso  laid  siege  to  Algeciras,  where  cannon 
were  employed  for  the  firat  time  in  Europe  by  the  Moors 
in  defence  of  their  walls.  This  siege  had  lasted  two  years, 
when  the  Moors  capitulated  on  condition  of  a  truce  between 
the  two  nations  for  ten  years;  but  the  king  of  Csstile 
broke  his  word  a  few  years  after  by  besieging  Qibraltar, 


where  he  died  of  the  plague  on  the  26th  March  1350, 
aged  40.  He  was  succeeded  by  his  son.  Pedro  the  Cruel 
From  this  reign  dates  the  institution  of  rtgidon  or 
jurats,  to  whom  was  committed  the  administration  of 
tiie  communes;  and  these  regidors  became  the  exclusive 
electors  of  the  Cortes,  in  which  the  people  ceased  to  have 
a  voices 

2d^  CatiUe. — Alphonso  IH  (according  to  other  ehume- 
rations,  YUL  or  IX.),  sumamed  "  The  KoUe,"  is  the  only 
king  of  Castile  of  the  name  who  was  not  also  king  of  Leon. 
He  was  bom  in  1 1 55,  and  succeeded  his  father.  Saneho  IIL| 
in  1158.  His  minority  was  disturbed  by  the  contention 
of  the  two  powerful  houses  of  Lara  and  Castro  for  the 
regenqr;  but  after  his  marriage  with  Eleanor,  daughter 
of  Henry  H  of  England,  he  was  proclaimed  sole  ruler. 
After  compelling  the  kings  of  Arogon,  Navarre,  and  Leon 
to  surrender  the  territories  they  had  taken  possession  of 
during  his  minority,  he  turned  his  arms  against  the  Moors, 
and  at  Alarcos,  in  1195,  sustained  one  of  the  most  terrible 
defeats  recorded  in  the  annals  of  Spain.  This  disaster 
encouraged  the  kings  of  Leon  and  Navarre  to  renew  their 
hostilities,  which  were  carried  on  for  several  yetfrs  with 
varying  success.  In  1211  the  Moors  again  threatened 
Castile ;  but  in  the  following  year,  Alphonso,  along  with 
Pedro  n.  of  Aragon  and  Saneho  YII  of  Navarre,  gained 
a  most  complete  and  splendid  victoiy  over  them  at  La 
Navas  de  Tolosa.  Alphonso  died  at  Qarci  Mufios  in 
1214,  and  was  succeeded  by  his  son,  Enrique  L  Alphonso 
was  a  patron  of  literature,  and  in  1208  founded  a  university 
at  Palencia,  the  first  in  Christian  Spain.  This  university 
was  afterwards  transferred  to  Salamanca. 

Zd,  Aragon. — Alpbokso  L,  sumamed  M  BataUador, 
''The  Fighter,"  King  of  Navarre  and  Aragon,  was  the 
second  son  of  Don  Saneho  Ramirez,  and  succeeded  his 
brother  Pedro  L  in  1104.  By  his  marriage  in  1109  with 
Urraca,  daughter  and  heiress  of  Alphonso  VL  of  Leon  and 
Castile,  he  became  her  associate  in  the  govemmeu*  of 
these  Idngdoms,  and  in  the  same  year  assumed  the  title 
of  "  Emperor  <rf  all  Spain."  Misunderstandings  soon 
arose  between  Alphonso  and  his  wife,  and  he  separated 
from  her  shortiy  after  their  marriage,  an  act  which  was 
confirmed  by  the  council  of  Palencia  in  1114.  Alphonso, 
however,  refused  to  give  up  his  claims  to  the  kingdoms  of 
Leon  and  Castile,  and  maintained  a  constant  straggle  with 
Urraca  till  her  death  in  1126.  Alphonso's  chief  victories 
were  gained  over  the  Moors.  He  laid  siege  to  Saragossa 
for  the  first  time  in  1114,  but  the  city  was  not  captured 
until  1118,  after  several  bloody  batties  had  beon  fought  in 
its  neighbourhood.  In  1120  his  territories  were  menaced 
by  a  large  force  sent  against  him  by  Ali ;  but  engaging  tho 
enemy  near  Daroca,  he  left  20,000  Almoravidea  dead  on 
the  field.  Three  years  afterwards,  while  the  king  of 
Marocco  was  fully  occupied  at  home  by  the  ri&o  of  a 
dangerous  sect  of  Almohades,  Alphonso  seized  the  oppor- 
tunity to  invade  ValendaL  Li  1125  he  undertook  a  new 
expedition  against  Qranada  in  aid  of  the  Mozarabcs  or 
Christian  Moors.  The  Moors  in  their  reprisals  invaded 
EBtremaduia,  and  defeated  the  Castilians  near  Bad^os. 
The  king  of  Aragon,  so  far  from  rendering  his  neighbour 
any  assistance,  determined  to  take  advantage  of  the 
critical  position  of  Alphonso  Baymond,  as  well  ss  of  the 
troubles  which  the  death  of  Urraca  had  occasioned  in 
several  parts  of  his  dominions,  but  when  on  the  point  ol 
battle  the  two  kings  came  to  an  agreement  Alphonso 
next  crossed  the  I^rreneee,  and  captured  the  cities  of 
Bordeaux  in  1130,  and  Bayonne  in  1131.  On  his  rstnm 
to  Spain  he  took  Mequinenza  from  the  Moors  in  1133,  and 
invested  Frtga  in  1134,  where,  during  a  sally  from  the 
town,  he  neeiTed  a  wound  from  which  he  died  a  few  days 
aftei;  J.  —  78 
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ALPHomo  IL  wu  born  in  1103,  and  in  1165  inoeeeded 
his  father,  Rajmondo  Y.,  as  count  of  Baroelona,  his 
mother,  Petronilla,  daughter  of  Ramiro  H,  king  of  Aragon, 
at  the  same  lime  resigning  that  kingdom  to  him.  He  was 
frequently  at  war  with  Bajrmondo  of  Touloa^,  and  alao 
directed  an  expedition  agatnat  the  Ahnchadea,  from  which 
the  inyasion  of  Aragon  1^  Sanchc  of  Nuyarre  recalled  him 
He  aasiated  Alphonso  of  Castile  againa^  Cuenc%  for  which 
aenrice  he  was  relieyed  from  doing  homage  t}  Castilei  He 
died  in  1196.  He  was  a  patron  of  the  trcubadonrb,  and 
wrote  some  poems  in  the  F^yencai  lar^aga. 

Alfhonbo  IIL,  the  son  of  Pedro  III.,  wau  bom  in  1265, 
and  in  1280,  on  Ihe  death  of  his  fothei,  being  absent  in 
Minorca  on  an  expedition  against  his  uncle  Jayme,  assumed 
the  title  of  king  without  tiding  the  eaths  of  adherenoe  to 
the  articles  to  which  his  predeoessora  had  subaoribed. 
When  he  returned  in  1286,  however,  he  was  compelled  to 
go  through  the  usual  coronation  ceremonj.  In  1287  he 
signed  the  Privilege  of  Union,  which  permitted  his  subjects 
to  have  recourse  to  arms  to  defend  their  liberties,  and 
invested  the  futttMero  with  the  power  of  citing  the  king 
himself  to  appear  before  the  Cortesi  Alphonso's  chief 
wars  were  with  Jajme  of  Mig'orca,  Saneho  of  Castile^  and 
the  pope.     He  died  in  1291. 

Alphokbo  IY.,  son  of  Jayme  K,  was  bom  in  1299, 
and  ascended  the  throne  in  1327.  During  almost  the 
whole  of  his  reign  he  was  occupied  in  war  with  the 
Genoese  about  the  possession  of  Corsica  and  Sardinia. 
He  died  in  1336. 

Alphonbo  Y.  of  Aragon,  L  of  Sicily  and  Sardinia,  and 
latterly  L  of  Naples,  was  bom  in  1385,  and  succeeded  his 
father,  Fernando  the  Just,  as  king  of  Aragon  and  of  Sicily 
and  Sardinia,  in  U16.  In  1420  Joanna  L  <rf  Naples 
offered  to  make  Alphonso  her  successor  if  he  would  assist 
her  against  Louis  of  Aigou.  This  he  did;  but,  owing  to 
misunderstandings,  the  queen  revoked  her  adoption  of 
Alphonso  in  1423,  making  Louis  of  Aigou  her  heir. 
Recalled  to  Spain  ixnmediat^y  after  by  an  attack  made  by 
the  Castilians  upon  his  hereditazy  kingdom,  he  left  his 
brother  Pedro  as  his  lieutenant  at  Naples,  which  he  had 
tcker  by  storm  the  year  before.  On  hu  way  to  Spain  he 
captured,  but  generously  refrained  from  pHlagbig,  ICarseilles, 
a  city  belonging  to  his  rival  the  duke  of  A^jou.  After 
restoring  peace  at  home,  Alphonso  again  turned  his  atten- 
tion to  Naples,  where  his  cause  now  appeared  to  be  hope- 
less. Louis  of  Aigou  died  in  1434,  and  Queen  Joanna  tiie 
following  year,  leaving  Naples  to  Louis's  brother  Ren^ 
who  had  in  his  possession  the  whole  kingdom  except  a  few 
fortresses  which  still  held  out  for  Alphonaa  In  the  same 
je&r  (1435)  Alphoiiso  laid  siege  to  Gadta,  but  the  siege  was 
raised,  and  Alphonso  himself  taken  prisoner  by  PUlippo 
Maria  Yisconti,  duke  of  Milan.  Yisoonti,  however,  being 
greatly  pleased  with  the  high  ehaiacter  and  noble  appear- 
ance of  Alphonso,  soon  released  him,  and  even  made  him 
his  ally.  Immediately  om  recovering  his  liberty,  Alphonso 
made  a  third  attempt  upon  the  kingdom  of  Naples.  The 
issue  of  the  war  at  first  was  doubtful,  but  latterly  the  aims 
of  Alphonso  were  nearly  eveiywhere  victorioua.  He  laid 
siege  to  Naples,  and  after  an  obstinate  resistance  captured 
it  in  1442.  The  States-General  were  then  convoked,  and 
solemnly  proclaimed  Alphonso  king;  his  election  being 
sanctioned  .1^  Pope  Eugenius  IY.,  who  had  previously 
promised  that  honour  to  Rend.  Alphonso  now  fixed  his 
residence  at  Naples^  and  devoted  himself  chiefiy  to  the 
improvement  of  his  kingdom;  although  he  was  also  fre- 
quently involved  in  the  waza  and  disputes  of  the  Italian 
prince&  He  died  at  Naples  on  the  27th  June  1458 ;  and 
was  succeeded  in  his  kingdoms  of  Azagon  and  of  Sicily  and 
Sardinia  by  his  brother  John,  and  in  that  of  Naples  by 
hi4  natural  son  Ferdinand.     Alphooao  waa  undoubtedly 


000  of  the  beat  monareha  of  his  nama  Em  hajwy  and 
generalship  fitted  him  for  the  warlike  enterprises  he  bad 
to  undertake ;  and  it  is  evident  that,  from  his  gsMrow 
and  humane  disposition,  as  weU  as  from  his  lore  of  litan- 
ture  and  encouragement  of  law  and  justice,  his  rale  would 
have  been  equally  successful  had  it  been  his  bt  to  lire  in 
more  peaceful  times. 

4th,  Portugal. — ^ALPHOirao  L,  Fnriqn^  son  of  Heaiy 
of  Burgundy,  count  of  Portugal,  and  Teresa  of  Osstile,  wis 
bom  at  Ghmnantens  in  1094.     He  succeeded  hia  Islhsr  ia 
1112,  and  waa  placed  under  the  tutelage  of  his  mother. 
When  he  came  of  age  he  was  obliged  Xp  wrest  from  ker 
by  force  that  power  which  her  vices  and  incapacity  hsd 
rendered  disastrous  to  the  state.     Being  proclaimed  lok 
ruler  of  Portugal  in  1128,  he  defeated  hu  mother's  troops 
near  Quimaraens,  making  her  at  the  same  time  hia  prisoncL 
He  also  vanquished  Alphonso  Raymond  of  Cbatile,  kii 
mother's  ally,  and  thus  freed  Portugal  from  denendeaoe 
on  the  crown  oiLeon.     Next  turning  his  amis  against  the 
Moors,  he  obtamed,  on  the  26th  July  1139,  ^  {unoai 
victory  of  Ourique,  and  immediately  after  was  prodaisMd 
king  by  his  soldiera     Not  satisfied  with,  thia,  however,  he 
assembled  the  Cortes  of  the  kingdom  at  Lam^go,  where  he 
received  the  crown  from  the  anhbishop  of  Braganaa;  the 
assembly  also  declaring  that  Portugal  was  no  longer  s 
dependency  of  Leon.     Alphonso  continued  to  <ii«tii^M)> 
himself  by  his  exploits  against  the  Moors,  from  whom  he 
wrested  Sontarem  in  1146,  and  Lisbon  in  1147.  Same  yean 
later  he  became  involved  in  a  war  that  had  broken  out  among 
the  kings  of  Spain;  and  in  1167,  being  disabled  during  sa 
engagement  near  Badigos  by  a  fall  from  his  horae,  he  me 
made  prisoner  by  the  soldiers  of  the  king  of  Leon,  and  vae 
obliged  to  surrender  as  his  ransom  almost  all  the  oonquests 
he  had  made  in  Qalicia.    In  1184^  in  spite  of  Ids  great  age^ 
he  had  still  sufficient  eneigy  to  relieve  his  son  Bancho, 
who  was  besieged  in  Santarem  by  the  Moora.     He  died 
shortly  after,  in  1186.     Alphonso  was  a  man  of  gigantic 
stature,  being  7  feet  high  according  to  some  authon.     He 
has  long  be^  regarded  as  a  saint  by  the  Portuguese^  who 
reverence  him  both  on  account  of  his  pereonal  charactfr 
and  as  the  founder  of  their  kingdom. 

Alphohbo  H, ''The  Fat," was  bom  in  1185,and  auoceeded 
his  father,  Saneho  L,  in  1211.  He  was  engaged  in  wei 
with  the  Moors,  and  gained  a  victory  over  them  at  Alcaor 
do  Sal  in  1217.  He  also  endeavoured  to  weaken  the  power 
of  the  clergy,  and  to  apply  a  portion  of  their  enonnooe 
revenues  to  purposes  of  natioxial  utility.  Having  been 
excommunicated  for  this  by  the  ()ope  (Honorius  in.),  he 
promised  to  make  amends  to  the  church;  but  he  died  ia 
1223  before  doing  anything  to  fulfil  his  engagement 
Alphonso  framed  a  code  which  introduced  aeveial  bene- 
ficial changes  into  the  laws  of  his  kingdom. 

Alphoitbo  m,  son  <rf  Alphonso  IL,  was  bom  in  1210, 
and  succeeded  his  brother,  Saneho  IL,  in  1248.  Besidei 
making  war  upon  the  Moors,  he  was,  lik&  hia  father,  fre- 
quently embroiled  with  the  (^urch.  In  hir  reign  Algsm 
became  part  of  Portugal     Alphonso  died  in  1279. 

Alphoitbo  IY.  was  bom  in  1290,  and  in  1320  succeeded 
his  father,  Dionis,  whose  death  he  had  hastened  by  kb 
intrigues  and  rebeUiona.  Hostilities  with  the  OaefTlieni 
and  with  the  Moors  occupied  many  years  <rf  hia  reip, 
during  which  he  gained  some  successes;  but  \fj  consenting 
to  the  barbarous  murder  of  Dies  de  Castro,  who  was  aeoretly 
espoused  to  his  son  Pedro,  he  has  fixed  an  indeKble  stsia 
on  his  character.  Enraged  at  this  baibarooa  act,  Mm 
put  himself  at  the  head  of  an  army,  and  devastated  the 
whole  of  the  country  between  the  Douro  and  the  IGnhD 
before  he  was  reconciled  to  his  father.  Alphonso  died 
almost  immediately  after,  on  the  12th  May  1357. 

Alpbovbo  Y.,  AfirieomOf  was  bom  in  1432,  and  sacoesded 
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hit  fathflr  Edward  in  14S8.  Dnrii^^  Mb  minority  he  was 
placed  under  the  regenqr,  first  of  his  mother,  and  Utterly 
of  hia  nnde,  Don  Pedra  In  1448  he  assumed  the  reins 
of  govenunent,  and  at  the  same  time  married  his  consin 
Isabella,  daughter  of  Don  Pedro.  In  the  following  year, 
being  led  by  what  he  afterwards  discorered  to  be  false 
representations,  he  declared  Don  Pedro  a  rebel,  and  de- 
feated his  army  in  a  battle  at  Alf arrobeira,  in  which  his 
nnde  was  slain.  In  1458,  and  with  more  nnmerons  forces 
in  1471,  he  inTaded  the  territories  of  the  Moors  in  Africa, 
and  by  his  sncceesea  there  acquired  his  surname  of  ''The 
African."  On  his  return  to  Portugal  in  1475  his  ambition 
led  him  into  Oastile,  where  two  princesses  were  disputing 
the  succession  to  the  throne.  Having  been  afiknced  to 
the  Princess  Juana,  Alphonao  caused  himself  to  be  pro- 
claimed king  of  Oastile  and  Leon;  but  in  the  following 
year  he  was  defeated  at  Toro  by  Ferdinand,  the  husband 
of  Isabella  of  Oastile.  Alphonao  went  to  France  to  obtain 
the  assistance  of  Louis  XL,  but  finding  himself  deceived 
by  the  French  monarch,  he  abdicated  in  favour  of  his  son 
Juan.  When  he  returned  to  Portugal,  however,  he  was 
compelled  by  his  son  to  resume  the  sceptre,  which  he  con- 
tinued to  wield  for  two  years  longer.  After  that  he  fell 
into  a  deep  melancholy,  and  retired  into  a  monastery  at 
Cintra,  where  he  died  in  1481. 

Alphonbo  YL,  the  second  king  of  the  house  of  Braganza, 
was  bom  in  1643,  and  succeeded  his  father  in  1656.  In 
1 667  he  was  compelled  by  his  wife  and  brother  to  abdicate 
the  throne,  and  ^as  banned  to  the  island  of'Terceira. 
These  acts,  which  the  vices  of  Alphonso  had  rendered 
Deoessary,  were  sanctioned  by  the  Oortes  in  1 668.  Alphonao 
died  atCiutra  in  1675. 

ALPHONSUS  A  Banota  Masia,  or  Alphonso  db 
Caktagbka,  a  celebrated  Spanish  iustorian,  was  bom  at 
Carthagena  in  1396^  and  died  on  the  12th  July  1456. 
lie  succeeded  his  father,  Pftulus,  as  bishop  of  Burgos.  In 
1431  he  was  deputed  by  Juan  II.  of  Oastile  to  attend  the 
council  of  Basle,  in  which  he  made  himself  conspicuous  by 
his  learning.  He  was  the  author  of  several  works,  the  prin- 
cipal of  which  is  a  History  of  Spain  from  the  earUest  times 
down  to  the  year  1496,  printed  at  Granada  in  1545,  foL 

ALPINI,  Pbospxro  (in  Latin  Prosper  Alpinua),  a  cele- 
brated physician  and  botanist,  was  born  at  Maroetica,  in 
the  repubUo  of  Venice,  on  the  23d  November  1553.  In 
his  youth  he  served  for  a  time  in  the  Milanese  army,  but 
in  1574  he  quitted  it,  and  went  to  Padua  to  study  medi- 
cine. He  was  admitted  to  the  degree  of  doctor  of  physic  in 
1578,  soon  after  which  he  left  the  university,  and  settled 
as  a  physician  in  Oampo  San  Hotro,  a  small  town  in  the 
F^uan  territory,  at  the  invitation  of  its  citizens.  In  the 
ooune  of  his  studies  he  had  paid  particular  attention  to 


botanical  science;  but  the  sphere  of  his  present  practioe 
was  too  limited  to  afford  him  much  opportunity  of  prose- 
cuting his  favourite  study.  He  vrished  particularly  to 
extend  his  knowledge  of  exotic  plants,  by  observing  their 
economy  and  habits  in  their  native  soU.  To  gratify  this 
laudable  curiosity  an  opportunity  presented  itself  when 
George  £mo  or  Hemi,  the  consul  for  the  Venetian  republic 
in  Sigypt,  appointed  Alpini  his  physician.  They  sailed 
from  Venice  in  September  1580,  and  arrived  at  Grand 
Oairo  in  the  following  year.  Alpini  spent  three  years  in 
£Jgypt,  and  by  his  industiy  and  assiduity  greatly  im- 
proved his  botanical  knowledge,  having  travelled  along 
the  banks  of  the  Kile,  visited  every  place,  and  consulted 
every  person  from  whom  he  expected  any  new  information. 
From  a  practice  in  the  management  of  date-trees  which 
he  observed  in  this  country,  Alpini  seems  to  have  deduced 
the  doctrine  of  the  sexual  difference  of  plants,  which  was 
adopted  as  the  foundation  of  the  celebrated  system  of 
UniLBBus.  He  says  that  ''  the  female  date-trees  or  palmf 
do  not  bear  fruit  unless  the  brmchee  of  the  male  and 
female  plants  are  mixed  together;  cr,  as  is  generally  done, 
unless  the  dust  found  in  the  male  sheath  or  male  flowera 
is  sprinkled  over  the  female  flowers.''  His  treatise  Ik 
Medieina  ^yptiorum  contains  the  first  account  of  the 
coffee-plant  that  was  pttbUshed  in  Europe.  When  Alpini 
returned  to  Venice  in  1586  he  wr<  appointed  physician 
to  Andre  Doria,  prince  of  Melfi;  and  during  his  residence 
at  Genoa  he  was  esteemed  the  first  physician  of  lus  agei 
The  Venetians  were  unwilling  that  the  Genoese  state  should 
number  among  its  citizens  a  person  of  such  distinguished 
merit  and  reputation ;  and  in  the  year  1593  he  was  recalled 
to  fill  the  botanical  chair  in  the  university  of  Padua,  with 
a  salary  ol  200  florins,  afterwards  increased  to  750.  He 
discharged  the  duties  of  his  professorship  for  many  years 
with  great  reputation,  till  his  declining  health  interropted 
his  labours.  He  died  of  slow  fever  on  the  6th  Febraary 
1617,  in  the  sixty-fourth  year  of  his  age,  and  was  succeeded 
as  botanical  professor  by  one  of  his  sons.  The  genus 
Alpinia,  belonging  to  the  order  Zingiberacee,  is  named  after 
him.  Alpini  wrote  the  following  works  in  Latin: — 1.  De 
MedieiHa  ^.Mgyptiorum  Libri  io.,  Venice,  1591,  4to;  2.  Z>e 
PlofUit  JSTj^i*  Zc5^,  Venice,  1592,  4to;  3.  i>0  BaUcmo 
Dialogut,  Venic^  1592,  4to;  4.  J)e  Frcetagienda  Vita  H 
MorU  .MgroUaUium  L&fri  vii.,  Venice,  1601,  4to;  5.  2>« 
Medieina  Methodica  Libri  xUi,^  Padua,  1611,  folio;  6.  2>e 
HAaponiioo  £>isptUaiio,  P^ua,  1612,  4ta  Of  all  these 
works  various  editions  have  appeared;  and  besides  these, 
two  posthumous  treatises  were  published  by  his  son— 
1.  J>e  Planiia  £xoUci$  Libri  ii.,  Venice,  1627,  4to;  2. 
HistoriiB  NaharaliB  Egypbi  Libri  »v.,  Lugd.  Bat  1635,  4to. 
Several  other  works  of  Alpini  remain  in  manuscript 
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TAKING  a  general  view  of  the  earth's  surface,  the 
continent  of  Europe  appears  to  be  no  more  than  a 
great  peninsula  extending  westward  from  the  much  vaster 
continent  of  Asia.  Its  i^ores  are  deeply  indented  by  two 
inland  seas  connected  by  narrow  straits  with  the  Atlantic 
Ocean,  and  these  in  their  tum  are  divided  into  gulfs  that 
penetrate .  still  more  deeply  into  the  land,  and  form  a 
number  of  secondary  peninsulas.  The  Mediterranean  Sea, 
by  its  branches — ^the  Gulf  of  Genoa,  the  Adriatic,  and  the 
iEgean  Sea — ^f  orms  the  Iberian,  the  Italian,  and  tiie  Greek 
peninsulas;  and  the  Baltic  Sea,  extending  northward  into 
the  Gulf  ci  Bothnia,  forms  on  one  side  the  great  Scandi- 
navian peninsula, '  and  on  the  other  that  of  Denmark. 
Save  the  last,  all  these  peninsulas  of  Europe  are  essentially 
maantain  t^pooM,  traversed  by  kfty  chains  that  oocupy 


a  large  portion  of  their  surface.  But  in  height  and  im- 
portance these  are  much  surpassed  by  a  great  mountain 
zone  stretching  from  the  south-east  of  France  to  the  fron- 
tiers of  Hungary,  and  between  Italy  and  the  plains  of 
southern  Genmany,  which  is  collectively  known  as  the 
Alps,  and  which  must  be  considered  as  the  most  important 
feature  in  the  physical  geography  of  our  continent  Of 
the  influence  of  tiiis  mountain  system  on  the  climate  of 
the  surrounding  regions,  on  the  distribution  of  animal  and 
vegetable  life,  and,  indirecUy,  on  the  political  condition  of 
Europe,  some  brief  notice  will  here  be  given;  but  it  may 
be  well  to  remark  that  owing  to  the  peculiar  disposition 
of  the  greater  masses  which  form  this  system,  the  Alps  do 
not  present  so  continuous  a  barrier  as  might  be  expected 
from  a  comparison  with  other  great  mountain  roogca. 
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Thus  if  we  take  the  great  maases  of  the  Himalaya  in  Asia, 
the  Aiidea  in  South  America,  or  eyen  such  lesser  ranges 
as  the  Pyrenees  or  the  Qreat  Atlas,  we  find  that  thejr 
interpose  a  far  more  absolute  limit  between  the  regions 
Iving  on  their  opposite  flaoks  than  occurs  in  respect  to  the 
Alps.  These  are  formed  of  numerous  ranges  divided  by 
comparatiyely  deep  valleys,  wjiich,  with  many  local  excep- 
tions, tend  towanls  parallelisih  with  the  general  direction 
of  the  entire  mass.  This,  between  Dauphin^  and  the 
borders  of  Hungary,  forms  a  broad  band  convex  towards 
the  north,  and  most  of  the  main  valleys  lie  between  the 
directions  west  to  east  and  south-west  to  north-east  But 
in  many  parts  deep  transverse  valleys  intersect  the  pre- 
vailing direction  of  the  ridges,  and  facilitate  the  passage 
not  only  for  purposes  of  human  intercourse,  but  also  for 
the  migration  of  animals  and  plants,  and  for  currents  of 
air  which  mitigate  the  contrast  that  would  otherwise  be 
found  between  the  climates  of  the  opposite  slopes. 

Thfi  received  opinion  is,  that  the  name  Alps  is  derived 
from  a  Celtic  root — aip  or  alb — signifying  height  This 
has  been  connected  by  some  writers  with  the  Latin  a/6, 
aihut,  white,  referring  to  the  colour  of  the  peaks.  Strabo 
says  that  the  name  'AAs-ca  was  formerly  ^AA^uu  Alp  in. 
south  Qermany — alpa  in  old  High  Geiman — ^is  exclusively 
applied  to  mountain  pastures.  For  the  present  the  deriva- 
tion must  remain  somewhat  uncertain. 

To  define  the  precise  limits  of  the  Alps,  as  will  be  seen 
fully  ud  describing  the  several  groups,  is  a  somewhat  arbi- 
trary operation.  To  the  W.  they  extend  through  a  large 
portion  of  the  French  departments  of  Bavoie,  Haute-Savoie, 
Hautes  Alpes,  and  Basses  Alpes,  being  divided  from  the 
mountain  district  of  the  Cevennes  by  the  broad  and  deep 
valley  through  which  the  Rhone  flows  from  Lyons  to 
the  Mediterranean.  The  Jura  range,  usually  regarded  as 
distinct  from  the  Alps,  is  neverth^ess  dosdy  connected 
on  one  side  with  the  outer  ranges  of  the  Alps  of  western 
Savoy,  and  on  the  other  with  those  of  northern  Switzer- 
land. On  the  N.  nde  the  Alps  are  definitely  bounded  by 
the  lake  of  Constance,  the  plain  of  Bavaria,  and  the  low 
country  extending  from  Sakburg  to  the  neighbourhood  of 
Vienna.  By  these  they  are  completely  separated  from  the 
mountainous  districts  of  central  Germany,  which  extend 
through  western  Bohemia  and  Saxony  in  one  direction  to 
the  Harts  mountains,  and  in  the  other  to  the  Sudeten, 
or  Riesengebirge,  of  Silesia.  Hence  it  happens  that  the 
drainage  of  the  Tvorthem  slopes  of  the  Alps  flows  either  to 
the  North  Be's  through  the  Bhine,  or  is  diverted  through 
the  Danube  to  the  Black  Sea,  and  no  portion  of  it  reaches 
the  Baltic.  The  eastttn  limit  of  the  Alps  is  not  easily 
defined  with  accuracy.  The  region  of  high  hiUs,  chiefly 
formed  of  tertiary  strata,  that  extends  from  the  left  bank 
of  the  Mur  into  Hungary  is  continued  by  tlLe  north  side 
of  Lake  Balaton  to  tiie  Danube  near  Buda;  and  some 
geographers  see  in  the  hilly  district  that  stretches  thence 
to  the  northern  Carpathians  a  connection  between  that 
range  and  the  Alp&  For  practical  purposes  it  seems  that 
the  line  of  depression,  partly  formed  by  the  valley  of  the 
Mur,  through  whic^  the  railway  is  carried  from  Vienna  to 
Laybach,  may  be  umsidered  as  the  eastern  boundary  of 
the  Alpine  chain.  On  the  southern  side  the  difficulty  of 
ftxing  the  predse  limits  of  the  Alpine  chain  is  still  more 
apparent  For  a  distance  of  some  350  Liiles,  from  the  neigh- 
bourhood of  Turin  to  that  of  Qorida,  the  boundary  is 
■officiently  obvious.  The  moontains  subside  into  the  con- 
tinuous plain  which  includes  the  greater  part  of  Piedmont, 
Lombardy,  and  Venetia;  and  their  drainage  is  all  borne 
eastward  to  the  Adriatic.  But  on  the  west  nde  of  Piedmont 
the  Alpine  chain  dividing  Italy  from  France  extends  nearly 
due  southward  till  it  approaches  to  the  Mediterranean  in  the 
q«i|{fabourhood  of  Nice,    About  40  miles  north  of  this  city, 


that  which,  from  its  superior  height  and  its  gcolegical  skm 
ture,  we  call  the  main  chain,  is  bent  round  from  west  to  esit 
in  a  cur^e,  slightly  convex  towards  the  south,  till  it  beooma 
parallel  to  the  Mediterranean  shore,  and  is  mcx^  in  t^ 
chain  of  the  Apennines.  For  reasons  hereafter  mentioned  it 
would  appear  that  the  limits  of  the  Alps  in  this  directum  nay 
best  be  fixed  at  the  Col  d'Altare,  wejt  of  Savona,  thoogb 
the  boundary  commonly  adopted  is  that  of  the  Col  di 
Tenda,  lying  considerably  farther  to  the  west  At  the  south- 
eastern extremity  of  the  Alpine  chain  the  difficulty  of  I8«i»f 
its  limits  arises  rather  from  the  vague  use  cl  geogrsphksl 
terms  by  ancient  and  modem  writ  on  than  from  the  physical 
structure  of  the  region.  Taking  no  account  of  the  arbitniy 
proceedings  of  geographers  who  itave  included  in  the  Alps 
the  mountains  £viding  Bosnia  from  Croatia  and  Dalmslii, 
and  regarding  only  the  natural  features  of  the  country,  it 
seems  dear  that  the  south-eastern  extremity  cl  the  Alps 
must  be  looked  for  in  the  group  of  lofty  peaks  between  the 
head  waters  of  the  Isoiuo  and  those  of  the  Save»  whose 
highest  summit  is  the  Terglou;  and  if  we  are  not  to  indnde 
all  the  mountain  ranges  of  European  Turkey  and  Oreeee 
within  the  same  dedgnation,  the  plateau  of  the  Kaist  mask 
be  held  to  form  the  boundary  between  these  and  the  Alpa 
Within  these  limits  the  Alps  extend  from  about  the  44th 
to  the  48th  paralld  of  N.  lat,  and  from  about  5**  10'  to 
18'  10*  E.  long: 

In  every  mountain  system  geographers  are  dispoaod  to 
regard  the  watershed,  or  boundary  dividing  the  wateia 
flowing  towards  oppodte  sides  of  the  range,  as  m^rtiwg 
the  main  chain ;  and  this  usage  is  often  justified  by  the 
fact  that  the  highest  peaks  lie  on,  or  very  near,  the 
boundoxT  so  defined.  In  implying  this  term  in  tiie  esse 
of  the  Alps,  there  ar$, -however,  difficulties  arising  from 
their  great  extent  and  the  number  of  their  branches  ssd 
ramificationsi  Many  of  the  loftiest  groups  lie  altogether 
on  one  side  of  that  which  we  call  the  main  ehain,  ud  st 
the  eastern  extremity,  where  all  the  drainage  is  ultimately 
borne  to  the  Black  Sea»  we  must  be  putly  guided  by 
geological  condderations  in  dedding  which  dF  sevod 
ranges  deserves  to  be  oonddered  pre-eminent 

Starting  from  the  pass  of  Altars  or  Cadibon%  west  d 
Savona,  tiie  main  chain  extends  first  south-west^  then 
nearly  due  west,  to  the  Col  di  Tends,  but  nowhere  rising 
beyond  the  zone  of  coniferous  trees.  Beyond  thsthnjit 
the  range  is  more  lofty,  and  indudes  four  peaks  exoeedii^ 
10,000  feet  in  height,  till  the  line  dividing  the  waten 
flowing  to  the  Adriatic,  through  the  Po,  from  the  sheet 
streams  that  flow  into  the  0^  of  Genoa,  reaches  the 
Mont  Enchastraye.  Beyond  that  point,  although  the  Sue 
of  watershed  is  very  sinuous,  its  general  direction  for  a 
distance  of  about  75  miles  is  nearly  due  north.  On  the 
east  dde  the  waters  run  to  the  Po ;  on  the  west  they  flow 
through  the  Durance  to  join  the  Rhone  near  Avignen. 
The  most  condderable  peaks  in  the  range  immedmteiy 
north  of  the  Mont  Enchsetraye  are  the  Grand  Biobuent 
and  the  Aiguille  de  Chambeyron ;  but  these  are  mudi 
surpassed  by  the  Monte  Viso,  which  is  the  highest  pesk 
in  tiie  range  dividing  Piedmont  from  Dauphin&  On  tk 
north  side  of  Monte  Viso  the  main  chain  diminishes  much 
in  average  height,  and  presents  no  prominent  peaks  until 
we  reach  the  Mont  Tabor.  That  summit  forms  ths  apsx 
of  a  salient  angle  which  the  main  chain  here  presenti  at 
the  dde  of  France.  For  a  distance  of  about  28  mileB  tbis 
extends  eastward  to  the  prominent  peak  of  the  B<)^ 
Mdon,  which  may  be  conddered  as  a  re-entering  ao^  is 
the  great  rampart  by  which  Italy  is  guarded  from  hs 
northern  neighbours.  Here  the  main  chain  resonies  its 
northerly  direction,  and  attains  a  greater  avenge  Iw^ 
than  it  had  previously  exhibited.  Several  of  the  pranineiit 
peaks  in  the  range  eonnectmg  the  Roche  Mdon  with  Moot 
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Blano  exceed  11,000  Engliali  feet  in  height,  though  thej 
are  much  snrpaaaed  by  the  highest  group  of  the  Qroian 
Alpe,  lying  on  the  side  of  Hcdmont,  and  that  of  the 
Taientaiae  Alps  in  Savoy ;  while  l&ere  is  in  this  part  of  the 
main  range  but  one  considerable  depression,  which  is  that 
crossed  by  the  road  of  the  little  St  Bernard.  In  the  range 
crowiied  by  the  summit  of  Mont  Blanc  the  Alpine  chsLi 
attains  its  highest  elevation.  From  thence  to  the  Pass  of 
St  (}otthard  its  general  direction  varies  between  east  and 
north-east  To  the  east  of  Mont  Blano  a  comparatively 
low  tract  allows  <rf  several  comparatively  easy  passes 
between  Switzerland  and  Piedmont  one  of  which  has  long 
been  famous  as  the  Pass  of  the  Great  St  Bernard;  but  from 
that  to  the  Simplon  Pass,  a  distance  of  about  62  miles  in 
a  straight  line,  or  about  75  nules  if  measured  along  the 
watershed,  the  main  chain  preserves  a  greater  average 
height  than  in  any  other  part  Several  pe^  lying  in  the 
dividing  lidge,  such  as  the  Grand  Oombin,  Matterhom, 
Lyskamm,  and  Monte  Bosa,  exceed  14,000  feet  in  height ; 
and  these  are  rivalled  by  at  least  six  summits  on  the  north 
side  of  the' same  ridge,  which  at  two  points  only  sinks 
below  the  level  of  10,000  feet  •  The  Simplon  Pass  corre- 
sponds to  what  may  be  called  a  dislocation  of  the  main 
chain.  From  thence  to  the  St  Gotthard  the  dividing  ridge 
runs  nearly  due  north-east,  and  does  not  present  any 
dominant  summit  excepting  the  Monte  Leone.  On  the 
east  and  south-east  side  of  the  St  Gotthard  Pass,  as  far  as 
that  of  the  Maloya,  the  line  of  watershed  between  the 
affluents  of  the  Rhine  and  that  of  the  Po  is  determined  by 
what  may  be  called  accidental  conditions.  The  chief 
mountain  ridges,  which  culminate  in  the  C!ima  Camadra, 
Fix  Yalrhein,  and  Tambohom,  instead  of  being  arranged 
along  the  parting  of  the  waters,  lie  in  a  transverse  direc- 
tion, and  hence  the  natural  frontier  of  Italy  is  here  more 
broken  and  irregular  than  elsewhere ;  and  it  is  only  on  the 
south  side  of  the  Maloya  Pass  that  the  main  chain  assumes 
a  tolerably  continuous  direction  from  west-south-west  to 
east-north-east,  as  between  Pis  Gds  and  the  Bemina  Pass 
it  rises  into  the  lofty  group  whose  dominant  peaks  are 
Fiz  Tremoggia,  Pis  Bemina,  and  Piz  Cambrena.  East- 
ward of  the  Bemina  P&ss  the  same  direction  is  preserved, 
and  in  the  range  including  the  Como  di  Campo,  Monte 
Zembrasca,  and  Monte  Foscagno  the  level  scarcely  sinks 
below  9000  feet;  but  beyond  the  last-named'  summit, 
in  the  space  lying  between  the  Lower  Engadine,  the  head 
waters  of  the  Adige,  and  those  of  the  Adda,  the  semblance 
of  a  continuous  ridge  forming  the  watershed  between  the 
Inn  and  the  Adriatic  altogether  disappears.  If  we  adhere 
to  the  usage  of  designating  as  the  main  chain  the  ridges 
which  part  the  waters  flowing  in  different  directions,  it 
must  be  owned  that  the  disposition  of  the  chief  mountain 
masses  has  no  connection  with  the  direction  of  that  chain. 
Lying  between  the  great  mass  of  the  Orteles  Alps  to  the 
south  and  the  considerable  group  of  the  Silveetta  Alps  on 
the  north  side  of  the  Inn,  the  greater  part  of  the  mass  in 
question  is  drained  by  streams  that  flow  into  the  latter 
river;  but  the  arrangement  of  the  valleys  seems  to  be 
largefy  due,  to  erosive  action.  Few  summits  in  this  part 
of  the  main  chain  exceed  10,000  feet,  the  highest  being 
Pis  Scesvenna,  on  the  east  side  of  Yal  Scarla. 

•The  break  in  the  continuity  ol  the  Alpine  chain  marked 
by  the  deep  valley  through  which  the  main  branch  of  the 
Adige  descends,  first  southward  and  then  eastward  from 
1^  source  to  Meran  and  Botzen,  is  one  <rf  the  moM  remark- 
able features  in  the  orography  of  the  Alps.  The  little 
lake  which  is  regarded  as  the  chief  source  of  the  river  lies 
within  .leas  than  five  miles  of  the  Lm,  where  that  xmr 
enters  the  l^tol,  and  no  apparent  barrier  divides  the  lake 
frem  the  Iim  valley.  Eastward  of  this  limit  the  Alpine 
chain  ezhifaitB  a  digne  d  order  In  its  general  arrange- 


ment which  it  b  impossible  to  trace  in  its  western  and 
central  portions.  For  a  distance  of  some  250  miles  a 
broad  zone  of  crystalline  rocks  extends  from  west  to  east| 
flanked  on  the  north  and  south  sides  by  parallel  zones  of 
sedimentary  rocks,  chiefly  belonging  to  the  older  secondary 
formations.  Two  great  valley  systems  on  the  opposite 
sides  of  the  central  zone  closely  coincide  with  those 
geological  boundaries,  and  mark  out  in  the  physical  aspect 
of  this  region  the  lifluts  between  the  central  and  the 
secondary  zones.  In  the  former  are  situated  all  the 
highest  peaks  of  the  eastern  Alps.  For  a  distance  of 
about  140  miles,  from  the  Schofkogol,  south-east  of 
Nauders,  to  the  Markkahrspitz,  the  average  level  of  the 
main  chain  is  nearly  as  high  as  in  any  equrdly  long  section 
of  the  central  or  western  Alps.  There  is  one  very  con- 
siderable depression  which  is  marked  by  the  Brenner  Pass, 
but  elsewhere  in  that  long  barrier  there  are  but  three 
points  where  the  range  is  passable  by  beasts  of  burden. 
Between  the  two  main  sources  of  the  Adige,  at  the  Beschen 
Scheideck  and  the  Brenner  Pass,  the  considerable  groups 
of  the  Oetzthal  and  Stubay  Alps  attain  a  great  average 
elevation,  though  two  points  only — ^the  Wildspitz  and  the 
Weisskugel— eurpass  the  level  of  12,000  feet  The 
drainage  of  these  groups  is  mostiy  carried  to  the  Inn,  and 
the  line  of  watenhed,  about  53  miles  in  length,  is  much 
less  direct  th4n  in  the  more  easterly  portion  of  the  chain. 
This  extends  nearly  due  east  for  about  90  miles  from  the 
Brenner  Pass,  nowhere  falling  below  the  level  of  8000  feet^ 
and  in  two  prominent  peaks — ^the  Gross  Yenediger  and  the 
Groes  Glockner — arising  considerably  above  the  limit  of 
12,000  feet  At  a  point  somewhat  north  of  the  Mark- 
kahrspitz the  central  chain  divides  into  two  parallel  ranges, 
between  which  lies -the  upper  valley  of  the  Mur.  Tbia 
river  flows  for  a  distance  of  fully  80  miles  nearly  due  east, 
till  at  Bruck-an-der-Mur  it  turns  southward  to  approach 
the  Drave,  and  ultimately  joins  that  stream.  Various 
reasoiis  combine  to  induce- geographers  to  regard  the  mpre 
northern  of  the  two  ranges  above  mentioned,  which  divides 
the  Enns  and  other  minor  •tributaries  of  the  Danube  from 
those  of  the  Drave,  as  constituting  the  eastern  extremity 
of  the  main  chain  of  the  Alp&  This  extends  a  littie  north 
of  due  east  for  more  than  110  miles,  with  a  comparatively 
low  mean  elevation,  from  the  Arlscharte  to  the  Semmering 
Pass,  which  we  regard  as  the  eastern  Umit  of  the  main 
chain  of  the  Alps. 

Measured  along  ^  watershed,  as  above  defined,  but 
without  taking  into  account  the  minor  sinuosities,  which 
would  considerably  increase  the  total,  the  length  of  the 
main  chain  is  about  790  English  nulea.  • 

For  ages  before  there  existed  any  correct  knowledge  of 
the  configuration  of  the  Alpine  chain,  the  needs  of  war  and 
commerce  had  urged  the  people  dwelling  on  the  opposite 
sides  of  the  great  barrier  to  seek  out  the  easiest  and  most 
direct  routes  for  traversing  it  ^  Hence  th^  chief  passes  of 
the  Alps  have  been  known  and  frequented  from  a  period 
antecedent  to  authentic  history,  while  until  a  quite  modem 
period  little  attention  was  given  to  the  parts  of  the  chain 
which  did  not  lie  iz|  or  near  the  lines  of  trafiic.  It  is 
highly  probable  that  many  other  passes,  affording  the 
easiest  means  of  communication  between  adjacent  veJleys, 
have  been  known  and  used  by  the  native  population  from 
a  very  remote  period,  but  only  those  which  served  for 
international  purposes  of  war  or  peace  became  known  at  a 
distance,  and  are  alluded  to  by  ancient  writers.  A  pass  is 
a  depression  between  two  a4)acent  mountains,  and  the 
trackis  usually  carried  over  the  lowest  part  <rf  that  d^res- 
don :  but  nevertheless  nearly  all  the  passes  of  the  Alps 
involve  a  long*  ascent  to  icttdf  the  summit,  and  a  long 
descent  upon  the  opposite  dopes.  Hence  the  Bomans, 
who  were  the  fint  semteiTilised  people  to  make  extensive 
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nw  uf  the  Alym^  paAsen,  applied  to  wch  ol  tliem  the  term 
Moru.     Tho  samo  names,  more  or  leu  modified  in  tbe 
middle  ages,  have  been  preserved  in  the  dialects  of  Latin 
origin  that  prevail  throughout  the  western  half  of  the 
Alpine  chain,  and  the  modem  name  for  the  chief  passes  are 
still  Mont  Gen^vre,  Mont  Cems,  Mont  Is^ran,  Petit  Mont 
St  Bernard,  Grand  Mont  St  Bernard,  Monte  Moro,  and 
Monte    San    Gottarda     In    more    recent    times,   ainoe 
geographers  have  attempted  to  fix  the  names  and  positions 
of  the  chief  summits  of  the  Alps,  they  have  been  con- 
tinually misled  by  the  supposition  that  a  name  of  high 
antiquity  designating  a  mountain  must  belong  to  some 
prominent  peak.     The  erron  arising  from  that  source  have 
not  yet  disappeared  from  geographical  works  of  high 
repute,  but  in  point  of  fact  each  of  the  names  above 
AnumAratAd  belongs  solely  to  the  pass,  and  there  is  no 
neighbouring  peak  entitled  to  the  same  designation.     The 
more  important  passes  of  the  Alps  are  enumerated  in  the 
following  description  of  the  chief  groups  of  the  Alps ;  but 
it  may  be  here  remarked  that  the  direction  of  the  main 
routes  for  traffic  is  not  exclusively  determined   by  the 
position  of  the  lowest  and  easiest  passes  over  the  main 
chain.     The  configuration  of  the  mountains  is  such  that  a 
traveller  proceeding  from  Italy  to  France,  Switzerland,  or 
Germany,  after  crossing  a  comparatively  easy  pass  over 
the  main  chain,  may  find  it  necessary  to  traverae  a  second 
and   loftier  pasa  over  a  lateral  chain,  or  else  follow  a 
circuitotis  route  that  may  double  the  length  of  his  journey. 
Thus  a  traveUer  going  from  Turin  to  Lyons,  who  should 
take  what  appean  to  be  the  direct  course  over  the  pass  of 
Mont  Qen^vre,  the  easiest  in  the  whole  range  of  the 
western  Alps,  will  find  on  descending  to  Brian9on  that  he 
must  cross  the  much  higher  and  more  difficult  pass  of  the 
Col  de  Lautaret,  or  else  descend  along  the  Duranoe  till  it 
emerges  into  the  lower  country  near  Gbp,  and  thus  more 
than  double  the  length  of  his  journey.      Including  the 
Semmering  Pass,  there  are  now  not  less  than  60  Alpine 
passes  that  are  traversed  by  carriage  roads  {  and  besides 
three  lines  of  railway  now  open  for  traffic,  several  othen 
are  in  conrse  of  construction. 

From  the  tinift  of  Jnlins  Cesar  downwards,  the  Bomans,  in  the 
prosoctttion  of  their  policy  of  tmiTereal  dominion,  or  for  the  pupoee 
or  maintaining  communication  with  their  military  col<»ieB,  nad 
bocome  acquainted  with  all  the  easiest  and  mo«t  senrioeable  passes 
of  the  Alps,  and  were  thus  naturally  led  to  attach  names  to  the 
chief  groupe.  Ae  their  acouaintanoe  with  the  entire  region  was 
very  incomplete,  the  exact  Doundariee  of  these  gronns  were  imper- 
fdotiy  understood,  and  the  denominations  adopted  oy  thmn  were 
never  accurately  defined.  As  might  hare  oeen  expected,  the 
divisions  thus  roughly  established  hM  reference  rather  to  the  aspect 
of  the  mountains  as  presented  to  one  travelling  from  Italy  towards 
the  north  or  west,  than  to  a  general  view  of  the  physical  conforma- 
tion of  the  entire  region.  Hence  the  ancient  divLuons  are  eaeentially 
defective^  as  taking  no  note  of  some  Important  groups,  cr  including 
under  a  single  designation  groups  entirely  distinct.  Notwith- 
standing these  defects,  the  ancient  dirisiona  have  been  adhered  to 
by  all  but  a  few  modem  geographers,  and  It  is  therefore  desimble 
to  record  them  eeparately. 

1.  Jfarilimt  Atp$  (Alpes  ICsritima).— These  included  the  portion 
of  the  main  ohain  dividinff  south-weetem  Piedmont  from  the  coast 
of  the  Mediterranean,  and  extending  northward  to  the  neighbour- 
hood of  the  conspicuous  peak  of  Monte  Visa 

2.  OoUian  Alpt  (Alpes  Cottiis  or  Cottians)included  ths  portion 
nf  the  main  chain  dividing  Piedmont  from  Dauphini  and  Savoy, 
and  extending  from  Monte  viso  to  the  neighbournood  t>f  the  Mont 
Uenis.  The  name  appears  to  be  derived  from  Cottius,  the  king  or 
ehief  of  a  powerful  tnbe  who  ruled  the  greater  part  of  thia  r^on 
when  the  paramount  authority  of  Augustus  was  established  in 
dsnlplne  GauL 

8.  Graian  Alps  (Alpes  Oraia).~nndcr  this  designation  wss 
known  the  great  group  of  mountains  between  Turin  and  tiie  upper 
Yal  d'Aoita,  and  tbe  portion  of  the  main  chain  lyinc  between  uie 
Mont  Cenie  and  the  Little  8t  Bernard.  Pliny  ana  other  Latin 
writers  derive  the  name  from  the  legendary  passsgs  of  a  body  of 
Grveks  led  bv  Herculee  through  this  region  ;  but  the  true  derivation 
a  probably  from  some  lost  Oeltio  appellation. 

4.  Ptnnifu  Alpt  (Alpes  Pcnnina)  was  the  name  applied  to  the 


great  ran({S  inoloding  Mont  Blaao  and  llonte  «**■!  ^ua  a^ 
the  time  of  Julius  Ciessr,  if  not  earlier,  was  noondsied  as  SmU^ 
portion  of  the  entire  chain.  The  iqord  Ptm  erSm  fa  siffl  in^i. 
the  liring  dialecU  of  the  Celtic  stock  as  a  tm^^^S^t 
a  conspicuous  mountain,  and  was  oertalnly  in  uein  Sm  mJ? 
of  this  part  of  Cisalpine  Gaul,  when  man  J  other  c3tietlrS« 
nreserved  in  the  local  namee.  The  Bonian  deal«uitioirXS 
P0n%inua  was  undoubtedly  Uken  from  the  Celtieroot  butfti 

5.  X8pcm/ijM.rf//w(Alpe8Lepontin«B).— It  would  appsffthstibii 
denomination  was  oncinally  restricted  to  the  parts  T^ths  nisiB 
chain  lying  on  either  side  of  the  pass  of  St  OottW  iBdndinTSe 
sourcee  of  the  river  Ticino,  witii  those  of  its  tribaterie^  ofiftS 
the  meet  important  is  tiie  Tosa  er  Toccia,  drainJiurthe  tsass 
between  tiie  neighbourhood  of  the  Simplon  Pass  ancTthatoTtE 
°J^^  ^?»?*^*  *•  ^"^^^  ^"»  *^  Lspontii,  a  tribe  of  doubtfsi 
•'^•^^^''•^^"i***^  according  to  Stnbo)  who  inhabited  the  lasia 
voUev  of  the  Tesrin  or  Tidno^  the  upper  part  of  which  is  still  caOed 
Val  Leventina.  The  eastern  limit  of  this  group  was  asuallv  ixcd 
at  the  Mss  of  San  Bernardino.  ^ 

«.  Shatiam  Alv$  fAlpes  Rhatics)  derived  their  name  from  thi 
Bhati,  a  powerful  tribe  or  nation  holding  a  large  tract  of  tenitnv 
which  appears  to  have  extended  from  the  sources  of  th«  Bhine  end 
the  Ticino  on  the  west,  to  those  of  the  Adige  and  the  Salaoa  the 
east  The  area  included  under  this  vsgue  heading  is  at  Isast  equal 
in  area  to  that  of  the  five  diviidons  hitherto  enumerated. 

7.  Norio  Alpt  (Alpee  Noricss).— Under  this  name  the  cntiie 
region  lying  north  of  the  Drave^  and  extending  thence  to  the  valky 
of  the  Danube  on  the  north  and  the  plains  of  Uunflarv  on  the  W 
was  included. 

8.  Carnit  Alpt  (Alpes  Camic0).-.TUs  nsms  was  given  to  tbe 
mountain  tract  lying  between  tiie  upper  Dravs  and  the  low  ooontiy  of 
FriulL  By  some  writers  it  has  been  limited  to  the  nnges  that  feed 
ths  TsgUamento  ( TilavaUut)  and  its  tributariss ;  by  othera  the  iran 
eeems  to  have  been  held  to  extend  from  the  eources  of  the  naveto 
thoss  of  the  Save.  The  name  Camia  is  still  in  nss  in  PriulL  but  ia 
strictiy  limited  to  the  basin  of  the  TsgUamenta 

7.  Juiian  Alpt  (Alpee  Julin).—This  designation  has  been  sHH 


more  vaguely  used  by  ancient  and  modem  geograbhers  than  any  «' 
the  preceding.  The  lofty  sToup  of  peaks  crowned  by  the  Teigfoo, 
and  lyinff  between  the  head  waters  of  the  Isonso  and  these  of  ths 


Save,  nnaoubtedly  forms  the  chief  nucleus  of  the  group  dtsticgnishcd 
by  this  name ;  but  it  also  appears  to  have  incfoded  the  langee  of 
eastern  Friuli,  which  province,  as  well  as  the  Alpe  in  question,  took 
its  nams  trom  the  Boman  Forum  Julii,  now  known  as  Cividals. 
By  others,  and  even  by  contemporary  Italian  writers^  the  term 
Julian  Alps  ii  made  to  extend  southward  through  the  district  ef 
Karst  between  Camiola  and  the  ahoree  of  the  Adn«tie^  ant  thence 
through  Croatia  to  the  fh>ntiers  of  Bosnia.  A  great  part  of  this 
district  is  an  undulating  plateau,  in  part  not  attaining  to  2000  lest 
above  the  sea>level,  to  which  \j  no  stretdi  of  Isngusge  can  ths 
term  Alpe  be  ]»x>perly  applied. 

In  addition  to  the  croupe  above  mentioned  some  writsrs  have  eana^ 
rated  the  DinarU  Jjpt  (Alpes  Dinsricw),  snd  include  under  that  tens 
the  mountain  rangn  extending  along  the  western  frontier  of  Boeoi^ 
'lliiBisaportionoftheextensivAmountainsystem  ofEuropeen  Turkey, 
whieh  in  onedirection  includes  the  Balkan,  and  in  another  is  eontinned 
through  Albania  i^to  Qreeoeu  The  Romans  probabl  v  appUsd  to  thos 
the  designation  Alps  as  some  of  their  later  writers  dia  to  the  Pyreneee 
and  the  mountaina  of  southern  Spain ;  but  it  oan  mersly  canes 
conftiaion  to  speak  of  them  as  a  portion  of  ths  great  system  to  whieh 
tiie  name  Alpe  specially  appliea.  For  the  reasons  already  mentioDed 
it  is  impoesible  to  rq^od  the  ancient  groupe  above  enuoieratcd  ai 
affording  a  satisfactory  division  of  the  region  under  conddeiatioa  | 
but  so  mr  sa  they  oan  be  made  to  eorreepond  with  the  dirideoi 
suggeeted  bjf  a  mors  exact  knowledge  of  its  i^ysioal  oon^gnratiai^ 
it  seems  denraUe  to  retain  the  estauished  aomendatarsw 

Actual  observation  of  the  Alpine  region  throogh  the 
greater  part  of  its  extent,  or  even  the  careful  stndy  of 
accurate  models,  must  convince  any  one  who  seeks  to 
divide  it  into  groups  that  it  is  not  posaihle  to  do  Uiis  by 
adhering  rigidly  to  any  single  tait  or  mlei  In  a  general 
way,  it  is  natural  and  desirable  to  include  under  the  ssmo 
name  motmtain  massea  that  are  not  divided  by  a  broad 
and  deep  opening;  but  it  is  sometimes  more  oonvenieat  to 
include  in  one  group  dlyoined  mnsswi  that  have  aooe 
natural  connexion  with  each  other,  rather  than  multiply 
groups  to  an  inconvenient  extent  In  ooma  caaas  tlio 
geological  structure  may  supply  a  rational  ground  for  pi^ 
ferring  one  arrangement  to  another,  when  the  choios  viwd 
otherwiBe  be  arbitrary;  and^in  a  ism  caaea  it  m^  bavaO 
to  yield  aomething  to  andent  usage,  baaed  iqpon  pofitieal 
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or  etlmolpgical  gronndB.  Aeeniate  knowledge  of  the  Alps 
IS  80  lecent  fbat  few  attempts  have  been  made  to  eetabliah 
a  general  dimion  of  the  entire  region,  and  it  cannot  be 
•aid  that  any  one  arrangement  has  obtained  snch  general 
recognition  as  not  to  be  open  to  future  modification ;  but 
there  is  a  prettj  general  agreement  as  to*  the  main  features 
of  that  here  proposed,  to  which  a  few  general  remarks 
must  be  premised. 

Whatever  may  have  been  the  original  cause  of  those 
disturbances  of  the  earth's  crust  to  which  great  mountain 
chains  owe  their  ezistenoe,  it  is  generally,  though  not 
univerBaUy,  true  that  the  higher  masses  (formed  of  rocks 
geologically  more  ancient)  are  found  towards  the  central 
part,  and  that  these  are  flanked  by  lower  ranges,  composed 
of  more  recent  rocks,  which  surround  the  central  groups 
▼ety  much  as  an  outer  line  of  entrenchment  may  be  seen 
to  suROund  a  fort  In  most  cases  it  is  not  possible  to 
descend  continuously  in  a  nearly  direct  line  from  the  crest 
of  a  great  mountain  chain  to  the  plains  on  either  side,  for 
there  are  usually  intermediate  valleys,  running  more  or 
less  parallel  to  the  central  range,  which  separate  this  from 
outer  seoondaiy  ranges.  These,  in  their  turn,  are  often 
accompanied  by  external  ranges,  intermediate  between 
them  and  the  plains,  and  related  to  them  as  they  are  to 
the  central  rangea.  The  type  of  arrangement  here  described 
is  more  or  lees  traceable  throughout  ^e  greater  part  of  the 
Alps,  but  is  most  distinctly  exhibited  in  the  eastern  por- 
tion lying  between  the  Adige  and  the  frontier  of  Hungary. 
We  have  a  central  range,  composed  mainly  of  crystalline 
rock ;  a  northern  range,  formed  of  secondaiy  rocks,  sepa- 
rated from  the  first  by  the  great  valleys  of  the  Inn,  the 
Salza,  and  the  Enns ;  a  southern  range,  somewhat  siinilor 
to  the  last  in  geological  structure,  divided  from  the  central 
one  by  the  Riens,  or  east  branch  of  the  Adige,  and  the 
Drave.  Flanking  the  whole,  as  an  external  entrenchment 
on  the  north  side,  are  the  outer  ranges  of  the  Bavarian 
Alps,  of  the  Salskammergut,  and  of  Upper  Austria,  to 
which  correspond  on  the  south  side  the  Monti  Lessini, 
near  Verona,  the  mountains  of  Recoaro,  those  of  the  Sette 
Comuni,  and  the  considerable  masses  crowned  by  the 
summits  of  the  Qrappa,  the  Col  Yicentino,  the  Monte 
Oavallo,  the  Monte  Matajur,  and  Monte  Nanoe.  Where, 
as  in  the  cases  above  mentioned,  the  secondary  ranges  of 
the  Alps  rise  to  a  greater  altitude,  and  are  completely 
separated  from  the  neighbouring  portions  of  the  central 
chain,  it  is  impossible  not  to  distinguish  them  as  distinct 
groups ;  but  the  outermost  ranges,  which  rarely  rise  above 
the  forest  zone,  are  in  all  cases  regarded  as  appendages  of 
the  acydning  groups.  These  outer  ranges  are  called  in 
Qerman  VarxUpen,  and  in  Italian  Prealpif  and  it  is  to  be 
desired  that  equivalents  should  be  introduced  in  other 
European  languages.  A  complete  catalogue  of  the  peaks 
and  passes  of  the  Alps  would  exceed  the  limits  of  this 
article,  but  it  seems  desirable  to  append  to  each  of  the 
main  groups  in  the  following  arrangement  the  names  of 
the  more  conspicuous  summits,  with  the  height  of  each 
above  the  sea-level  in  English  feet  No  limit  of  abeolute 
height  has  been  fixed  in  selecting  the  peaks  here  enume- 
rated, aa  the  highest  summits  of  the  less  lofty  groups  would 
appear  insignificant  in  those  whose  average  elevation  is 
much  greater.  The  more  important  passee  are  also  enu- 
merated, distinguishing  those  traversed  —  (1)  by  carriage 
road,  (2)  by  bndle-paih,  practicable  for  beasts  of  burden, 
and  (3)  by  footpath;  and  (i)  snow  passes,  invdving  the 
necessity  of  crossing  snow-fields  or  glacier 

Main  DxYisioira  or  thx  Alps. 

1.  ManHme  Alpt, — On  examining  a  map  of  the  r^on 
where  the  chain  A  the  Alpe  approadiea  the  shores  of  the 
Meditenaoean,  it  will   be  seen   that,  about  50  miles 


N.K.W.  of  Nioe^  and  about  20  aaW.  of  the  Monte  Viao^ 
several  vall^  diveige  in  various  directions,  disposed, 
roughly  speaking,  like  the  rays  of  a  fan.  These  are  formed 
by  a  number  of  ridgea  whidi  converge  towards,  although 
they  do  not  actually  meet  at^  the  Mont  Enchadrayt  or 
Cima  dei  QwOtro  VMeovadi  On  the  west  side  one  of 
these  ridges  divides  the  upper  valley  of  the  Ubaye  from 
that  of  the  Yerdon,  and  sends  out  a  branch  which  sepa- 
rates the  latter  from  the  Kieone.  A  third  ridge  divides 
the  Yerdon  from  the  Yar,  and  a  fourth  separates  this  from 
its  main  affluent,  the  Tinea.  As  already  mentioned,  the 
range  extending  S.K  from  Mont  Enchastraye  is  regarded 
as  Uie  main  chun  of  the  Maritime  Alps,  and  extends,  with 
numerous  diverging  secondary  lidges,  in  a  curved  line, 
gradually  approaching  nearer  to  the  coast  till  it  is  merged 
in  the  chain  of  the  Apennines.  To  fix  the  limit  between 
the  Alpe  and  the  Apennines  in  this  direction  is  necessarily 
a  somewhat  arbitrary  process,  and  different  criteria  may 
be  applied  with  different  results ;  but  it  seems  most  natural 
to  fiL  on  the  depression  west  of  Savona  known  as  the 
Col  d' Altars  or  Col  di  Cadibona,  over  which  the  road  is 
carried  which  leads  in  one  direction  to  Alessandria,  and  in 
the  other  to  Mondovi  This  is  by  far  the  lowest  depres- 
sion in  the  barrier  dividing  the  Adriatic  from  the  Mediter- 
ranean, the  summit  being  only  1 608  feet  above  the  sea- 
level;  and  during  the  Miocene  epoch  it  formed  a  strait 
connecting  those  seas.  In  modem  times  the  project  of 
utiliaing  Uie  same  pass  for  the  construction  of  a  canal  to 
connect  the  Po  with  the  Qulf  of  Genoa  is  an  illustration  of 
its  geographical  significance.  On  the  north  side  of  the 
Mont  Enchastraye,  a  comparatively  low  pass,  Col  di 
FArgetUihre,  divides  that  mountain  from  the  adjoining 
portion  of  the  main  chain.  This  might  properly  be  regarded 
aa  the  northern  limit  of  the  Maritime^Alps,  but  ancient 
usage  has  induded  in  that  group  the  ranges  that  endose 
the  Yal  Maira,  and  separate  it  on  one  side  from  the  Stura 
di  Demonte,  and  on  the  other  from  the  Yraita.  Conform- 
ing to  that  practice,  we  fix  the  northern  Ijmit  of  the 
Maritime  Alpe  at  the  Col  de  Longet,  S.E.  of  the  peak  of 
Monte  Yiao,  connecting  the  head  of  Yal  Yraita  in  Pied- 
mont with  tiie  sources  of  the  Ubaye  in  France. 

CMif  PMi»  </  ths  Mariiimt  Alps. 
(TlM  h«lshtt  n%  flTM  hi  EngUah  f a«»^ 


MontaGdA  

«  «.«49 

Mont*  lUtto... 

....10,880 

Monte  Fronts 

7,1W 

Moot  TInibTM — 

....10.228 

. 8.809 

Mont  Enchutnyo... 

....  0,747 

BooMdaU'AbiaM 

9,10S 

....11,148 

ama  dd  OelM. 

.10,48S 

PotDteHMtadeMftiy..... 

...11,165 

Boooa  d«ir  Argentent . 

10,«17 

....10.637 

Ch^fPa$M»  qfths  MariHsm  Alpt, 

Ool  di  San  Bernardo  (Albenga  to  Oaraeeio),  carriage  road ^..8801 

Ool  di  Nara  (OnegUa  to  Ormea),  earriage  road............. — .8160 

Ool  di  Tnda  (Tenda  to  Caneo),  earriage  road  «.... ...................6168 

Col  dalle  Flneetre  (8.  Martlno  to  Bntraoqne),  footpath  .................41189 

Ool  delle  Oueae  (&  Martino  to  Valdleri),  footpath..... — .8412 

Ool  di  Fiema  MorU  (Yal  Tinea  to  Yaldleri),  bridle-path — .8880 

Col  deHa  Lombaida  (Yal  Tinea  to  Ylnadio),  footpath 7868 

Ool  di  Sta.  Anna  (eame).  footpath ..8009 

Ool  de  Ponxiao  (San  Stafano  to  Benealo),  footpath. ....« ..........8880 

Col  de  r  AxgentfWa  (YaL  of  the  Btnia  to  Baieefonnetto),  bridle-path  6646 
Ool  de  Saatron  (Yal  Maira  to  Baroelonnetto),  fbotpath  .........about  8000 

Ool  de  Uoxanier  (Yal  Tinea  to  the  Ubaye),  footpath. .about  8800 

2.  CoUian  Alpt, — In  the  well-known  panorama  pre- 
sented to  an  observer  who  takes  his  stand  on  the  Superga, 
or  some  other  eminence  near  Turin,  the  most  distant 
objects  are  the  peaks  of  the  Maritime  Alps  south  of  Cuneo 
and,  exactly  in  the  opposite  direction,  Uie  great  mass  of 
Monte  Rosa.  In  the  western  horison,  subtended  by  this 
chord,  about  120  miles  in  length,  the  eye  follows  the 
irregular  ourre  traced  out  by  the  main  peaks  of  the  western 
Alps,  that  separate  upper  Italy  from  Franoei  More  than 
any  other  part  of  the  Aipine  chain,  this  is  characterised  by 
extreme  irregularity  in  the  disposition  of  the  mountaiu 
masses  and  die  ehuf  TaUsyiL    On  the  west  side  the  nr»> 
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Mont  Albanm .....13,014 

Mont  CSiardonnet  ...........12,878 

lift  Levaan*  ...............11,619 

Pointa  d«  Bainte  Anne,  or 

Pto.  6m  OrehM. — aboat  11,000 
Boeha  Brnna   ...............  10,906 

Mont  CbaUrioii...«.........10,S68 


v&iliiig  direction  seems  to  be  from  soatli-west  to  north-east^ 
while  on  the  east  side  h  is  more  nearly  from  west  to  east; 
bat  the  valleys  and  the  ridges  that  enclose  them  are  often 
enrred  or  irregularly  sinuous.  Convenionce  seems  to  confirm 
immemorial  usage  in  subdividing  this  region  into  two  or 
mors  groups ;  but  it  is  not  easy  to  decide  how  tlus  is  to  be 
effected.  The  great  valley  of  the  Dora  Riparia,  and  the 
low  passes  eonnecting  it  with  the  valley  of  the  Durance, 
seem  to  afford  the  most  natural  division.  Ancient  and 
modem  usage  being  alike  opposed  to  this,  it  appears  that 
the  valley  of  the  Oroo  in  Piedmont  and  that  of  the  Are  in 
Savoy,  with  the  connecting  pass  of  the  Col  del  Carro,  may 
best  be  taken  as  the  boundary  between  the  northern  and 
southern  portions.  The  latter  is  distinguished  as  the  group 
of  the  Cottian  Alps.  This  includes  a  number  of  secondary 
ridges  that  extend  from  the  main  chain  on  the  side  of 
Piedmont,  with  a  general  direction  from  west  to  east;  and 
on  the  French  side  one  considerable  range,  stretching  south- 
west from  the  neighbourhood  of  Monte  Yiso,  that  divides 
the  Ubaye  from  the  Quil,  besides  a  lesser  parallel  ridge  lying 
between  the  Quil  and  the  head  waters  of  the  Durance. 

Chi^Peakt  qfths  CoUian  Alft. 

MoBta  Ylao  ...... 12,605 

Monta  Maidana J0,991 

Mont  Albargian 0,090 

Hooha  dn  Umid  Oalibiar  ...10,687 

MoBtT^bor 10,486 

Rocba  d'Ajnbin  11,096 

RoehaMalon. 41.621 

Gtemaialla 1^081 

Cki^  Pa$$«tqfiK§  CoUian  Alpi. 

Ool  da  Longat  (Val  Vnita  to  tha  Ubaya),  footpath  — ..... .  8»727 

Ool  da  St  Yeran  (ValVraiU  to  Qaayraa),  fooMh. 9,664 

Col  da  la  Traranetta  (CrisMlo  to  Abrite),  footpath 9,827 

Col  da  la  Croix  (U  Tour  da  Lnaania  to  Abrtta).  bridla-path 7,611 

Col  da  Sftitriirei  (Pignerol  to  Caaaana),  carriaga  road.............  6,886 

Mont  Oan^rra  (Casanna  to  Brian^on),  oarriaga  road 6,102 

Col  d'lxonard  (Qneyraa  to  Brlan^n),  bridla-patb abont   (^600 

Col  daa  EchallM  da  Planpinet  ( Bardonnioha  to  Brianfon),  footpath  6^878 

Col  da  la  Rooa  (Bordonn^cha  to  Modana),  bridla-path.. 8.884 

Col  d'Etlaches  (Bardonnteha  to  Bramana),  footpath 9,301 

Col  da  Clapiar  (Bramana  to  Suaa),  footpath .  8.107 

Mont  Canit  (Snaa  to  Lanalaboozg),  eamaga  road 6.772 

Col  da  I'AnUret  (Vld  to  Lanalabooi^),  anow.. 10,170 

Col  da  Colorin  (Ala  to  Lanalabou^g),  glaolar 10.662 

Ool  da  8^  (OroM^rallo  to  Lanalaboarg),  glaciar 10,164 

Col  dalU  CrooctU  (OroacaTaUo  to  Caraaola),  footpath 9,179 

3.  Dauphini  Alp§, — On  the  west  side  of  the  Cottian 
Alps,  and  separated  from  these  by  the  broad  valley  of  the 
Durance,  rises  a  group  of  lofty  peaks,  surpassing  them 
considerably  in  height^  and  almost  completely  isolated 
from  their  neighbours.  This  group  has  not  usually  been 
included  amongst  the  Cottian  Alps  by  geographers,  and 
it  is  more  natural  to  regard  it  as  the'  nucleus  jf  a  distinct 
diviuon  constituting  the  Dauphin6  Alps.  On  the  north 
side  of  this  central  mass,  and  separated  by  the  valley  of 
the  Bomanche  and  the  Col  de  Lautaret,  is  a  considerable 
group,  including  three  principal  ridges,  whose  direction  is 
nearly  due  north  and  south,  separated  from  the  neighbour- 
ing mountains  of  Savoy  by  the  deep  valleys  of  the  Arc 
and  the  Is^re,  which  may  best  be  regarded  as  an  outlying 
portion  of  this  division.  On  the  south  side  of  the  main 
group  another  outlying  mass,  which  bn  one  side  feeds  the 
chief  sources  of  the  Drac,  and  on  the  other  several  short 
tributaries  to  the  Durance,  must  also  be  included  in  this 
division.  The  ranges  of  secondary  rocks  lying  w^t  of  the 
broad  valley  between  Qrenoble  and  Chamb^ry,  which  are 
geologically  and  orographically  a  southern  extension  of  the 
diam  of  the  Jura,  are  at  the  same  time  exactly  parallel  to 
the  northern  ranges  of  the  Dauphin^  Alps,  and  must  be 
regarded  as  the  outer  range  or  "  Border  Alps"  (  VorcUpen) 
of  the  grouDi  The  only  doubt  in  fipng  the  limits  of  the 
Dauphin^  jups  is  as  to  the  boundary  between  their  northern 
group  and  the  adjoining  mass  of  the  Cottian  Alp&  It 
•sems  iha»  this  may  best  be  fixed  at  the  Cot  di  GaUbitr^ 


ChitfPmkt  qfth»  DmukSmi  Afyt, 
or  Pointa  Qmaidaa  Bonsaaa 


.18.468 


Pic  da  BaUadenna . 
Pic  dn  Frtna....^.. 

Pio  BoBToisia  .. .... 

DormUloua. 


eonneeting  the  ehiec  aooree  of  theDorairae  wiA  llienDiy 
of  Yalloires  in  Savoy. 

C 

Pio  daa  KcriiML  or 

daaAnlaaa  ...... 

La  Ma(K  or  Aignffla  da 

MididaUOmS 18,081 

Pio  d'AUafroida .abont  18,000 

MontPalTOiiz(highaatpaak)  12,078 

Pic  d'Olaa . 11. 789 

AlgnOla  d'Arra  (highaat) n,629    Mont  GiMniar  . 

AlgpiI]adaUSaQaaa(high'8t)10,896    Dont  dn  Chat .._ 

Col  da  Gallblar  (Brianfon  to  St  Michal).  footpath  ZZ 0464 

Col  da  UoUrat  (Monaatiarto  Booig  d'Oiaana),  oanlaga  road 6,791 

Col  daa  Eeriaa  (Valloniaa  to  La  B4imida),  gladar  JH 11>71 

Col  da  Okdar  Blaao  (YaUooiaa  to  LaGiava  on  Oiaana),g^adar.J0,811 
Col  da  rSchaada  (Yallooiaa  to  Monaatiar),  bridla-path  ..TZHL  73k 

Col  da  Vanoac  (Vanoao  to  Franav),  bridla-path 1! 6^ 

Col  da  Bato^La  Biraida  to  Val  0^dMttar),^aeiar lOM 

Col  da  COar  (YaUoaiaa  to  Val  n*^Am^»rlz'»^'»' ■       l^^ 

Col  daa  Tonrattaa  (Ordteaa  to  Chitaaaroaz),  footpath. 8,46S 

Col  da  llnfamat  (La  Grava  on  Ofaaoa  to  8t  Jaan  da  Manriaiuia), 

footpath  ....... . .«_. .....«.«^J.  83SI 

Col  da  la  Croizda  Far  (Boaig  d'Oiaana  to  St  Jaaa  da  ManriaoM). 

hridla-path..... „ "  6,800 

4.  Graian  AlpL — ^The  lofty  group  of  snowy  moontains 
lying  between  the  plain  of  Fie£nont  and  Hont  Blano  has 
from  a  remote  peniDd  bome  the  designation  Qraian  Alps. 
To  the  north  they  are  bounded  by  the  Yal  d'Aosta,  and  to 
the  south  by  the  valley  of  the  Oreo;  but  on  the  west  side 
the  boundary  is  not  so  easily  determined.  The  portion  of 
the  main  chain  dividing  &kvoy  from  Piedmont,  between 
the-Levana  and  Mont  Blanc,  must  undoubtedly  be  in- 
cluded in  this  divirion;  but  it  is  not  so  easy  to  determine 
the  relations  of  a  group  of  lofty  summits  that  are  divided 
from  the  rest  of  the  Graian  Alps  by  the  upper  valley  of 
the  Is^re,  filling  the  space  between  the  upper  eonrse  of 
that  river  and  that  of  the  Arc  This  is  further  geological^ 
distmguished  by  the  fact  that  the  higher  summits  are 
chiefly  composed  of  nearly  unaltered  sedimentaiy  ro^a 
This  group  has  by  some  writers  been  associated  with  the 
mountains  of  Beaufort^  lying  between  the  Istee  and  the 
Arly,  to  form,  with  some  subordinate  branches,  a  group  of 
south  Savoy  Alps ;  but  we  prefer  to  adhere  to  the  older 
usage  of  those  who  have  united  them  with  the  Qraian 
Alps.  The  exact  boundary  between  these  and  the  Mont 
Blanc  group  may  best  be  fixed  at^the  pass  of  the  little 
St  Bernard,  the  lowest  in  the  main  chain  between  the 
Mont  Cenis  and  the  Simplon. 


Chi^fPtakt  qftks  Ormam  A^. 


La  Grirola  . 
Baeca  di  Nona  . 
Mont  Etoilina  .. 
Pnnta  di  Tacaita  . 


.10^ 
.11^ 
.11^01 


8a90g  OttMip, 
Oranda  Motta  ....jiboat  11,800 


Granda  Caa 
DantPaiBM4a  ««, 
Boeha  Charritea 
MoBtPoanl 


1SJ80 

1S^87 

10^ 

U,«I 


Main  Chain. 

Grand  Apparai .  11,494 

AlgttiUa  da  k  Baaaikra  ....  12,^26 

Mont  BaaMO 11.900 

Onnalana......................  10,888 

Bailor  .,  11,480 

Pi^monUat  Onmm, 

Grand  Paradis 18,300 

Toor  dn  Grand  St  Piarra..  12,060 

PonU  di  LaTina .  10,824 

Bao  d'InTaignaon....«.aboat  12,100 

>•  Ok^f  Patau  in  IktGmiamAlfa. 
Col  dal  Carro  (Locana  to  Lanslabooig),  gUdar 
Col  do  Oalaaa  (Locana  to  Tlgnaa),  anow  ........ 

Col  da  GaillatU  (Tlgnaa  to  Val  da  Rhlmaa),  gladar  .... 

Col  Vaudat  (Tignaa  to  Val  Grlaanoha),  anow............ 

Col  dtt  Mont  (Sainta  Fol  to  Val  Grlaaneha),  footpath  ... . 

Paaa  eT  Littla  8t  Barnard  (Bouig  8t  Manriea  to  AoaUk  oar.  toad  7,191 
Cql  de  k  OkAx  da  Ni  volat  (Caroaola  to  Val  Savarandia),  Wdla-path  %<Oi 
Col  da  Granoroa  iCogna  to  Noaaoa),  glaciar    ................«...H,0B4 

Col  da  Tallaodo  (Cogna  to  Looana),  glaciar  ......................JO^Slf 

Col  dalla  Nonva  (Ponta  to  Cogna),  glacier  ....... ...........  9,184 

Col  da  Lanaon  (Cogna  to  Val  8aTaraneha)i  bridla-path aboat  9,809 

Fanfttra  de  Cogna  (Cogna  to  Bard^  bridla-path... — ...............  1^819 

Col  da  Lore  (Cogna  to  Brlaaogna),  riaolar  ..............^...^....Ji^Otf 

Col  d'Mran  (Bourg  St  Mannoa  to  LanaIeboaiig)»  bridla>path  ....  9,088 

Col  da  la  LaiMa  (Tignaa  to  EntraHlaaz-Eaaz),  anow....^.^...:.  %,VO 

Col  da  k  Vaooiaa  (Montiaia  Tarentaiaa  to  Lanalaboms)^  Ibo^ath  O^ffl 
Col  de  ChaTl^  (Pralognan  to  Modana),  anow ..  ...................  94M 

Col  da  la  Platiira  (Moatiaia  TaraotaiaatoBt  JaandaManrianaa), 

footpath  ............. .....<.. .....,,.■■„., i^SOO 

Cal  da  b  Madalatoe  (AlbartrOla  to  U  OuunbiaX  bridkipath  ,^  ^St 
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5.  J*eKnia6  Alp$, — Tlie  portion  of  the  great  chain  that 
inclndes  the  peaks  of  Mont  Blano  and  Monte  Roia  lias 
alwaya  been  recognised  as  the  most  important  among  the 
divisions  of  the  Alps.  This  pre-eminence  is  dne  not  only 
to  its  surpassing  height,  but  to  the  fact  that  its  peaks  are 
«o  eonspicuoua  Throughout  the  plain  of  Upper  Italy, 
from  Turin  to  Milan,  and  even  as  far  as  the  slopes  of  the 
Apennines,  Monte  Rosa,  with  its  attendant  peaks,  is  com- 
monly the  most  remarkable  object  in  the  northern  horizon ; 
while  in  western  Switzerland,  and  as  far  westward  as  the 
haighta  above  Lyons,  the  dome  of  Mont  Blanc,  rising  in 
the  distant  eastern  horizon,  attracts  the  frequent  attention 
alike  of  natives  and  strangers*  Some  doubts  may  arise  as 
to  the  precise  limits  that  &ould  be  assigned  to  this  group. 
Towsrds  the  north-east  it  is  generally  agreed  that  the 
Simplon  Pass  is  the  most  natural  limit  In  the  opposite 
direction  most  writers  have  fixed  on  the  Col  de  Bonhomme, 
south-west  of  Mont  Blanc,  as  the  proper  boundary;  but  it 
seems  reasonable  inageneral  arrangement  toregard  the  range 
extending  from  the  last-named  pass  to  Grand  Cceur,  in  the 
valley  of  the  Is^re,  as  a  south-western  prolongation  of  the 
range  of  Mont  Blan&  From  the  portion  of  the  main  chain 
connecting  the  Mont  Combin  with  Monte  Rosa,  numerous 
branches,  with  peaks  that  rival  these  in  height,  diverge 
northward.  The  secondary  ranges  that  extend  on  the  side 
'>f  Italy,  southward  and  eastward  from  Monte  Rosa,  are 
much  inferior  in  altitude.  On  the  north  and  west  sides 
of  Mont  Blanc  an  extensive^  mountain  district,  including 
the  French  department  of  Haute  Savoie,  must  be  considered 
as  an  appendage  to  the  group  of  the  Pennine  Alps.  On 
the  south  side,  the  short  range  extending  parallel  to  that 
of  Mont  Blanc,  from  Conrmayeur  to  the  Val  de  Bellaval, 
corresponding  to  the  range  of  the  Aiguilles  Rouges  and  the 
Br^vent,  on  the  opposite  side,  mav  best  be  included  within 
the  group  of  the  Pennine  Alps. 


dm*  dM  Fonn 

AJgnilU  da  TrflaUta 

Aiguille  da  Blonnanay  ••  • 

Moat  Blano  (Calotte)    

Aigidlla  Varta.... 

Grandai  Joraaaaa 

Alguilla  d'ATsentMra 

Graada  Roaaare....  ~... 

Mont  Yilan. ...  -..  .. 

Grand  Oombin  ....        

Mont  GalA 

Mont  Colon......... ~ 

tMnt  d'fitfrena 

Bao  da  Lnaanay .». 

M»tt«rfaoni,  orMontCenrln 

Melthorn... 

Lyskamm............ 

Mta.  Roaa  (bighaat  paak)... 


ChiifPmkt  o/Oit  Pmnm»  Alpt. 


1SL615 
12.907 
13^24 
15,781 
13,527 
13, 7W 
12,796 
10.904 
12.353 
14,164 
11,539 
12.264 
13,714 
12.350 
14,780 
13,685 
14.889 
16.217 
13.825 


Fltfteohborn  (Laqolnhom) 

Orauhaupt  » 

Corno  Biaaeo — ......... 

Pointa  da  Ballaa 

Baat  

Toot  SaUlira 

Dant  dn  MtdL.. 

Pigna  d'Arolla  

Rottinatto , 

Mont  Blano  da  Clialllon 

Dant  Blanche 

Grand  Cornier  

Baaaenaira   

Oabalhom  

Rothhorn.  or  Moroing  ... 

Welaahom  

Strahlhom  ..................... 

MiachabalhOmar  (Dom) 


13A76 
10,702 
11,014 
10.200 
10.207 
10.687 
10.460 
12.471 
12,727 
12,700 
14.318 
13,022 
10.692 
13,863 
18,855 
14.804 
13,750 
14,986 


Cki^  Ptuaet  qfVi»  PtnniM  Alp*. 
Cbl  da  Bonhomme  (Contamlnaa  to  Chapln),  bridle-path ...............  8,195 

Col  de  la  Beigne  (Cliapia  to  Conrmayeor).  bridla-path....... 8^827 

Col  da  Mont  Tondn  (Contemlnaa  to  Allia  Blanoha).  glacier 9.204 

Cbl  de  Miagr  (Contamlnaa  to  Courmayenr),  glacier 11.076 

Col  dn  Giant  (Chamounl  to  Courmayenr).  glacier « 11,030 

Got  da  Tour  (Cbamonni  to  Onlkrea),  glacier... 11.213 

Ool  da  Perraz  (Conrmayeur  to  Orai^raa),  bridla-patb....... 8,820 

Great  St  Bernard  Paaa  (Oraiiraa  to  Aoate).  bridla-path 8^20 

Cbl  da  Fen»tre(ChabIea  to  Aoate).  bridle-path. 9.141 

Col  da  Colon  (Aoate  to  Bvolena),  clsoier.. — ....10,269 

Col  da  U  Val  PelUna  (Aoate  to  Zarmatt),  glacier 11,687 

Ool  da  Veaaona  (Oyaoa  to  8t  Barthalaml),  footpath  .uibont  8,600 

Ool  de  Vaoomkra  (Prarayan  to  Val  Tonmanehe),  anow  ....10,385 

Col  da  Chermontana  (Chermontana  to  Brolena),  glaoiar 10,349 

Col  d'H4rena  (Bvolena  to  Zarmatt).  gladar.......... ....11.418 

Col  da  Torrent  (Brolana  to  Vlaaoia),  footpath 9,508 


Paa  dn  Boeof  (8t  Lno  to  Tnrtmanthal),  footpath 

Angatboid  Paaa  (Ortiben  to  St  Niklana),  bridle-path.... 

Trift  Jooh jZinal  to  Zarmatt),  glacier........... 

Col  da  St  Thiodnla  (Zarmatt  to  Val  Toumanche),  glacier 
Bdiwara  1%or  (Zarmatt  to  Val  d'Ayai),  glacier  ............. 

Lya  Jooh  (Zermatt  to  Val  da  Lya),  gladar 


..  9,154 
..  9.516 
...11,614 
..10.899 
...12,777 
...14,050 

Waiaa  Thor  (Zarmatt  to  Mamjgnagal,  glaoier. 11^851 

Batte  Parke  (Val  d'Ayaa  to  V^^  Lya),  footpath 8,689 

Ool  d'OUanCGTCaaooay  to  Alagns),  bridle-path... .  9«544 


Ool  dl  Val  DohbisfOivaaoaayto  Rlva),  bridla-patb  

Tnrio  Paaa  (Alaicna  to  Maonnaga).  anow  ..-.-.-.....  ........ 

Col  dl  Bamnea  (VaraDo  to  Ponte  Grande),  bridle-path  — 

Alphttbel  Joeh  (Zarmatt  to  Sua),  glador. ~ 

ler  Paaa  (Zennatt  toDiatal  Alp),  glacier... 


5/49 
12.476 
12,461 

Monte  Moro' (Saaa  to  Macngnaga),  mow ..........  •...    ....- 9,890 

Btum  Paaa,  or  Paaao  d'Antitma  (Saaa  to  Val  Antrona),  glaoier  ..-.   9,881 

ZwlaobbaTgen  Paaa  (Baaa  to  Gondo),  alaclar *2ix? 

Simplon  Paaa  (Brieg  to  Domo  d'OaaoIa),  carriage  road. 6.696 

Col  de  Bolma  (Chamonnl  to  Martlamy),  bridle-path -..  7.231 

Col  d'Antenie  (Barroa  to  Slxt),  bridle-path..- - /  ,613 

Col  da  Seaanfa  (Chsmptfry  to  Martlgny),  footpath IfiiO 

6,  B^msM  Jlpt. — There  is  no  considerable  mass  of 
Alpine  summits  whose  boundaries  are  better  defined  than 
that  which  is  generally  know^  as  the  group  of  the  Bernese 
Alpe»  By  the  number  and  height  of  the  peaks,  that  rise 
far  aboTS  the  limits  of  perpetual  snow,  it  ranks  next  in 
importance  to  the  Pennine  group;  and  its  position  with 
reference  to  that  group  has  Utfgely  conttibnted  to  the  fame 
of  the  region  which  they  occupy  for  a  manrellous  and 
almost  uniquS'^mbination  of  grandeur  and  variety.  The 
most  characteristic  feature  in  the  orography  of  Switserland 
is  the  great  valley  system  that  extends  in  a  nearly  direct 
line  from  Hartigny  to  Coire— interrupted,  it  is  true,  by 
two  passes  (the  Furka  and  Oberalp)  of  small  eleyation 
compared  to  the  surrounding  heights  On  the  opposite 
sides  of  this  great  trench  the  chief  gronps  of  the  central 
Alps  are  arranged  in  masses  that,  amid  much  apparent 
irregularity,  approach  to  paTallelism  with  the  direction  of 
the  centnJ  valley.  Hence  the.  traveller  who  attains  any 
considerable  height  on  either  side  sees  over  against  him 
the  dominant  summits  of  the  opposite  group  in  constantly 
varying  combination.  The  highest  groups  (the  Pennine 
and  Bernese)  are  so  placed  that  the  chief  peaks  on  the  one 
side  are  rarely  more  than  20  miles  apart  from  their  rivala 
in  the  opposite  chain,  and  the  projecting  summits  of  the 
secondaiy  ridges  between  them  afford  panoramic  views  of 
wonderful  beanty  and  grandeur.  What  may  be  called  the 
main  chain  of  the  Bernese  Alps»  forming  the  boundary 
between  the  Swiss  cantons  of  Bern  and  Yahus,  extends 
parallel  to  the  course  of  the  Bhone,  from  the  glader  which 
is  the  main  source  of  that  river,  to  Martigny,  a  distance  oi 
about  70  miles ;  and  we  must  regard  as  a  dependency  of 
that  chain  the  mountain  district  that  lies  on  its  northern 
side,  between  the  upper  course  of  the  Aar  and  the  head  of 
the  Lake  of  Qenev&  Desiring  to  adhere  to  the  divisions 
of  the  Alps  admitted  by  ancient  geographers,  many  vnodem 
writers  have  included  tiie  Bernese  group  among  the  Lepon- 
tine  Alps ;  but  this  arrangement  is  not  consistent  with  any 
rational  criterion  that  can  be  applied.  The  only  question 
admitting  of  doubt  is  as  to  the  eastern  limit  of  this  groupi 
The  Aar  issues  from  its  parent  glacier  at  a  point  very  near 
to  the  chief  source  of  the  Bhone,  and  separated  only  by  a 
comparatively  deep  and  broad  depression,  ^he  QrimiBel 
Pass ;  and  it  might  appear  that  the  Beme&e  Alps  should 
be  defined  as  the  group  enclosed  between  those  rivers. 
But  some  ten  miles  east  of  the  Grimsel  Pass  the  range 
lying  north  of  the  great  valley  of  Switzerland  is  completely 
cut  through  by  the  vaUey  of  the  Reuss,  where  that  stream 
descends  towiuds  the  Lake  of  Lucerne  through  the  famous 
defile  of  the  Devil's  Bridge;  and  as  it  would  be  incon- 
venient to  reckon  the  comparatively  small  ^up  that  lies 
between  the  head  waton  of  the  Reuss  and  those  of  the 
Aar  as  a  separate  division,  we  prefer  to  include  this  as  a 
Dortion  of  the  Bemeee  Alps» 

Chi^  Pmkt  of  th§  Btmeu  Alp: 

Grand  Moraran  10.048  |  Alataohborn  I8JB08 

DlablereU  « 10,666    Jnngfhia. 13.671 

WUdhom 10,722  I  MOnch 18.488 

WUdatnibel  10.715    EHger. 13;046 

..12,100    Plnataraarhom 14,096 

..11,966    Sohraekhom 18,894 

Wetterhoni(Mitte]honi). 12,166 

.12i)41     RitUhom lo!774 

12.960   Xteleehhoni ......... ......  ^0I9 

1  —  79 


Balmhoni 
Doldenhom  ... 
Blttmlia   Alp 
bom) 


(BlOmliaalp- 


626 

LSfTelbAm  .....m...^.«.m.<n....10,188  Titlia... 

Oalenstock 11,9M  Uri  Bothrtoek . 

Danmutook. 11,920  NieMB  ..^ 

Bottenhorn 11  ^10  Briaaxar  Bothborn..... 

OroM  Spannort m.^.10^16  PUatua  (Oberhaupt) » 

Cki^f  Pcmu  i%  ihM  Btnu$e  Alpt, 

Col  de  CheTille  (Bm  to  Sloa),  bridle-path ^.......m. 

SaD«taob  Paaa  (Sion  to  Ebumen),  bridla-patb 

Rawyl  Paat  (Sion  to  Zweiaimm«n),  bridla-pattf  . 


ALPS 


9,920 

—  7.768 
7,017 

—  7,200 


,  6,00 

.  7,860 

7,948 

Ctommi  Paaa'(Kandentcff  to  Lank),  hridle-path 7,668 

Ltftflohan  Paat  (Kandantag  to  Tnrtman),  glao'ier 8,796 

Tacblngal  Paaa  (KAnderttag  to  Lantarhrunnen),  gUeiar 9,262 

Patangrat  (Uatcrhnmnen  to  Klppal),  glaoiar .. 10,660 


Lfitaehaa  Lttcka  (Klppal  to  the  iSgglacbborn},  ffladar.... 10,612 

i  Bcbeidagg  (Laatarbnmnan  to  Orindalwald),  bridle-path.., 


Kleinat 


6,768 


OrcMM  BohaidMg  (Orindalwald  to  Mayringen),  bridla-path  .........  6,910 

Mtfnoh  Joch  (CMndalwald  to  Viaaeh),  glaoiar 4ibout  11,600 

attableek  Paaa  (Orindalwald  to  the  Onmael),  glacier  10.994 

Brttnlg  Paaa  (Brien«  to  Samen),  carriage  road 8,648 

Engelberger  Joch  (Meyringen  to  Bngelbeig),  bridle-path  ............  7,244 

Saaten  PaMjMejrringen  to  Waaen),  oarriage  road  (?)  ..................  7,440 

TrifUimmi  (rriti  Olacier  to  Orimael),  glacier .about  10,900 

Geaehenenlimmi  ((Seeohanan  to  Stein  Alp),  glaeier ..Jibont  10,170 

Borenen  Paat  (Bngelbeig  to  Altdorf),  bridle-paih 7,662 

7.  Iforth  Switt  Alp9. — Attention  has  already  been  called 
to  the  great  line  of  valley  that  traTeraes  Switzerland  from 
ICartigny  to  Coire.  The  range  of  high  peaks  lying  on  the 
north  side  of  thia  valley  is  interrupted  at  one  point  only, 
where  the  Reoss  flows  through  the  deep  defile  of  the 
Devil's  Bridge  from  Andermatt  to  Altdorf ,  and  this  breach 
in  the  continuity  of  the  range  has  been  here  regarded  as 
the  eastern  limit  of  the  Bernese  Alps»  The  range  extend- 
ing eastward  from  that  boundary  to  the  neighbourhood  of 
Coire  might  perhaps  be  considered  as  a  prolongation  of 
tiie  range  of  Uie  Bernese  Alps ;  but  independently  of  the 
inconvenience  of  assigning  such  wide  boundaries  to  a  single 
group,  there  are  geologic  as  well  as  orographic  grounds  for 
preferring  to  daas  this  along  with  the  dependent  ranges 
lying  further  north  as  a  separate  division  of  the  AIpe» 
With  regard  to  the  latter  ranges,  those  lying  between  the 
▼alley  of  the  Beuss  and  the  Lake  of  Lucerne,  on  ope  side, 
and  the  ancient  valley  of  the  Rhine,  which  included  the 
lakes  of  Wallenstadt  and  Zurich,  on  the  other,  manifestly 
oorrospond  to  the  outer  ranges  of  central  Switzerland, 
which  we  regard  as  appendages  of  the  Bernese  Alps.  The 
case  is  somewhat  different  as  regards  the  small  detached 
group  culminating  in  the  Hoh  Sentis,  and  lying  in  the 
angle  between  the  ancient  course  of  the  Rhine  and  the 
modem  Rhine  valley  from  Sai^gans  to  the  Lake  of  Con- 
stance.  Thia  is  so  far  separated  orographically  and  by 
geological  structure  that  it  might  properly  rank  as  a 
separate  division,  but  it  is  on  the  whole  more  convenient 
to  reckon  it  as  an  outlying  portion  of  this  group.  The 
Oberalp  Pass,  a  few  miles  east  of  Andermatt,  forms  the 
watershed  between  the  Reuss  and  the  main  branch  of  the 
Rhino,  and  the  waters  meet  again  at  the  confluence  with 
the  latter  of  the  united  streams  of  the  Aar  and  the  Reuss 
at  Waldshut^  so  that  the  entire  territory  comprehending 
this  division  of  the  Alps  is  endoeed  between  the  two  first- 
named  rivera. 

CM^PmJu  nfai4  KoHk  StoiMt  Alpt, 


Criapalt  (Pli  OInO 10^64 

Oberalpetock  (Pla  (Jotaohen)  10,926 

Todl 11,887 

Pis  Toaibtf ,  o?  Brigel  Mrfaom  1 0 ,668 
Birertenatock ,  or  Pia  Durgln  1 1  ;237 

Hanaatock ]0;»6 

SegneBhom » 10,870 

Calanda 9,218 

Bristenatock 10.089 

Beheerhom 11,142 

Claridenstock 10,709 

Belbaanft 9,921 


KKrpfatock ...  0,180 

Sanranatoek » 10,026 

Schelbe. ~ 9,587 

Mythan  (higher  peak).. 6,244 

QlXmiich     (hlghert    peak, 

Biehistoek)  9,584 

Mllrtiehenatock 8,012 

Mageren 8,294 

CSivrflratan   (higheat   peak, 

Schelbenatoll) 7,554 

Paulflrat 7,916 

Hoh  Bentia. 8,216 


CM^ Pastes  ^  tk4  NoHk  Swiss  Alps. 


Obaralp  Paat  (Diaaentis  to  Andennatt),  earrlage  road 

Krenali  Paaa  (biaaentia  to  Amiteg),  footpath 

Band  Orat  Paai  (DlsMntU  to  Staohelberg),  glacier 9,188 


....  6,782 

...  7,no 


Clariden  Orat  (Ameteg  to  Btaohelberg),  glacier ..  9,842 

Klaton  PaM  (Ilans  to  BtaehelheiK)f  annw  ................. .. ........  8,881 

Panlzar  Paai  (liana  to  Elm),  bridle-path . 7,907 


BegoM  Paai  tRelcBsDsa  to  Sim),  now.. 
Sardona  Paaa  (Elm  to  Tittia),  rlader  .. 


Bamin  Paaa  (Elm  to  Saigaaa),  footpath  .... 

Klauaen  Paat  (Altdorf  to  BtaehelbergL  bridle-path .' 

Pragel  Paaa  (Schwyi  to  Olame),  bridle-path.. 


Kanor  Paat  ( Weiaabad  to  EttU),  bridle-path... 


8,611 

.aboat  9,500 

6,772 

6,4S7 

.6.082 


...aboat  6^800 


8.  ZeporUine  Alpt^^The  portion  of  the  Alpine  «»h«B 
lying  between  the  Simplon  and  Splfigen  passes,  and  fann- 
ing the  boundary  between  the  tributaries  of  the  Po  sod 
those  of  the  Rhine,  presents  some  peculiar  oiY)grapliie 
characteristics.  The  line  of  waterahed  is  pretty  neariy 
parallel  to  that  great  line  of  depression  traced  acraai 
Switserland  by  the  valley  of  the  Rhone,  the  Urserenthsl, 
and  the  valley  of  the  Vorderrhein;  and  a  tendency  to 
parallelism  with  the  same  system  may  be  ti«oed  in  nunj 
parts  of  this  groupi  But  the  dominant  direction  of  the 
secondary  valleys  and  ridges  is  that  of  the  meridian ;  and 
on  the  south  side  we  find  a  series  of  long  valleys  mnniiig 
from  north  to  south,  with  occasional  slight  distortions.  The 
most  considerable  of  these  are  partly  occupied  by  the  two 
famous  Lombard  kkes — Maggiore  and  Como — ^which  hate 
from  an  early  period  attracted  the  admiration  of  strangen 
to  this  r^on.  Ancient  geographers  limited  the  tens 
Lepontine  Alps  to  the  portion  of  this  group  that  aends  its 
drainage  on  the  south  side  to  the  river  Ticino  ;  but  tbo 
ranges  between  the  Splflgen  and  Bernardino  passes,  and  be- 
tween the  lakes  Maggiore  and  Como,  evidently  belong  to  the 
same  system,  and  must  be  united  in  any  natural  arrange- 
ment of  the  AlpSb  On  considering  a  tolerably  eoneet 
model,  it  is  impossible  not  to  be  struck  by  the  fact  that  all 
the  valleys  that  contain  the  most  considerable  streams  of 
the  centad  Alps  appear  to  radiate  from  the  neighboa^ 
hood  of  the  St  Grotthard  Pass.  If  we  measun  from  the 
summit  of  that  pass  to  the  head  valleys  of  the  Rhone,  the 
Aar,  the  Reuss,  the  Torderrhein,  the  Ticino,  and  the 
Toocia,  we  flnd  that  the  most  distant  lies  within  9  FngHeh 
miles  from  that  point  This  fact  has  doubtless  a  signifi- 
cance which  we  are  not  yet  able  fully  to  appreciate,  but 
scarcely  suffices  to  justify  the  view  of  those  who  regard  the 
St  Gotthard  Pass  as  in  some  special  sense  the  central  point 
of  the  whole  system  of  the  Alps.  It  is  worth  remarking 
that,  so  far  from  being  distinguished  by  superior  height, 
the  neighbouring  peaks  are  surpassed  by  all  the  surround- 
ing groups,  and  that  the  valleys  are  much  deeper  than  in 
many  other  districts,  and  especially  than  those  of  easten 
Switzerland. 


tfonta] 
Waaenhom... 


Chi^PtaJbs  ^ftJu  LtpoHtiM  Alps, 


11,696 

10,628 

Ofenhom,or  PunU  d'>^-hola  10,728 

BliDnenhom 10,982 

Monto  Baaodlne ..10,748 

Pino  Rotondo 10,489 

PUio  di  Campo  Tenca 10,006 

Ploda  dl  Crana. 7,969 

Cijna  di  Uuraaea 7,964 

Badna,  or  Six  Madona. 9,616 

Beopi 10,490 

CIma  (^amadra..... .10,600 


Pis  Vial,  or  Oallinario... 

Pla  Valrhein 

Vogelberg ,« 

Pia  Tent... 

Pli  CaveL... 

Fanallahora  ............. . 

LOchliberg 

Pii  BoTenn. 

Tanbohora 

Cima  dl  Balniado 

MoBta  Gamoghft ... 


Chi^Passss  in  VU  Ltpomiint  Alps. 

Rlttor  Paat  (Vleaoh  to  Iiella),  enow 

Albroa  Paaa  (Viaaeh  to  Premia),  bridle-path 

Oriea  Paaa  (Obergeatalen  to  Foimaaaa),  Dridle-path  ...~. .. 

Nufenen  Paaa  (OMrgest«len  to  AlroloL  bridle-path 

Paaao  dl  Ban  Olacomo  (Fonnaaaa  to  Airolo),  brid]e>path 
Forka  Paaa  (Obergeatelen  to  Uoepenthal),  carriage  road... 
St  Ootthard  Paaa  (Hoepenthal  to  Airolo),  cairiaga  road ... 
Criner  Fnrka  (Locarno  to  Val  Fonnana),  footpath  ....... 

Paaao  di  Narrat  (Local no  to  Airolo).  footpath .............. 

Paaao  dell'  Uomo  plaaontta  to  Airolo),  footoath.. — . 

Lnlcmanier  Paaa  (Dlaaentia  to  Olivone),  bridle-path  .. — 
Orelna  Paaa  (Trona  to  Olirane),  bridle-path  ............... 

Dlarat  Paaa  (liana  to  OllTone),  footpath  .................. 

Bcaradra  Paaa  (llani  to  Ohirone),  anow 


Paaao  di  Bnffalora  (Val  Oalanoa  to  Meeocoo),  bridle-path 

Bernardino  Paaa  (Hinterrbeln  to  Val  Meeooep),  carnage  road. 

Valaerberg  Paaa  (liana  to  Hinterrbeln),  bridfc-path 

LSchllbfxg  Paaa  (Reiohei^  to  Bpltfgea).  footpath.. 


.-..16^ 
.„..1U48 

10,864 

...10^ 
...  9^ 
.....10^ 
....9^ 

...9,8a 

....lO^tf 
..~9>«7 


..8.851 
....8,005 
...  8.0W 
...8,001 
..  7,Ki 
»-7,«« 
..6,W 
.-7,681 
_«^018 
-.  7,157 
-6,889 

-  7,743 

—  7,853 
..  9,068 
^6,686 
«.6J69 
..8^ 
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Bpllltfai  PMi  (Bpram  to  Chtofomft),  oaitliM  totd.^.. 6,946 

Pmso  di  Balnlado  (Gtonpodolelno  to  Me80oeo),footpotli.........^..  7,716 

PUK>  ddla  Forcob  (Ch&Teniut  to  Rorvredo).  lbotp«th «.».^..  7^74 

Paago  di  8«n  Jorio  (QimTadonft  to  BelUiiMiift),  fdoi^wtb ..»  6,417 

9.  The  BkcBtian  Alpi.—ThB  dder  geogr^l^en  indaded 
under  the  tenn  Rhntian  Alps  a  vast  moontain  region 
extending  oTer  6**  of  long.,  from  the  east  aide  of  the  Lago 
Maggiore  to  the  left  hank  of  the  Salxa,  and  throngh  2^** 
of  latb,  from  the  neighbourhood  of  Bieicia  to  the  plain  of 
Bavaxia^  There  is  no  asaignabla  reawm  for  muting  in  a 
single  division  mountain  groups  so  distinct  as  many  of 
those  included  within  this  wide  spaee  scarcely  less  than 
that  occupied  by  all  the  divisions  hitherto  enumehkted — 
save  the  &ct  that  at  an  early  period  they  zeceiTed  a  com- 
mon designation  from  writers  who  had  a  most  imperfect 
acquaintance  with  their  topography.  It  might  be  expe- 
dient to  discard  a  term  to  which  it  is  difficult  to  aaugn  a 
limited  meaning  without  inouning  tha  xiak  of  confusion ; 
but  general  usage  has  so  constantly  mixed  the  term 
RhsBtia  to  the  mountain  region  of  Swxinrand  lying  east 
of  the  Rhine,  with  the  at^oioing  portitm  of  Tyrol,  that 
it  seems  best  to  preserve  the  ancient  name  while  endeavour- 
ing to  restrict  it  within  juster  limits.  With  that  object  it 
is  necessary  to  take  account  of  one  of  the  most  remarkable 
features  in  the  orography  of  the  Alps — the  great  breach  in 
the  continuity  of  the  main  chain  shown  in  the  upper  valley 
of  the  Adiga  On  a  general  view  of  western  l^rrol  it  ia 
apparent  that  the  lakes  which  feed  the  head  of  that  stream 
lie  on  the  northern  side  of  the  axis  of  elevation  of  the 
main  chain,  and  in  fact  several  streams  draining  the 
northern  slopes  of  the  central  mass  are  borne  southward 
to  the  Adriatic  through  that  opening.  This  is  not  the 
place  to  take  into  consideration  the  important  influence 
that  this  breach  in  the  line  of  defence  between  Italy  and 
the  north,  and  the  equally  deep  opening  of  the  Brenner 
Pus  at  the  head  of  Uie  other  main  branch  of  the  Adige, 
has  had  on  the  history  of  Europe^  nor  to  discuss  Uie 
geological  significance  of  the  same  depression  throughout 
an  incalculably  longer  period ;  but  it  is  sufficiently  dear 
that  this  should  be  taken  as  the  esstem  limit,  of  the  group 
to  which  the  term  Rhtttian  Alps  most  properly  applies. 
On  the  west  the  limit,  as  we  have  already  seen,  is  marked 
by  the  valley  of  the  Rhine,  and  the  line  of  depression  over 
which  the  Splfigen  road  is  carried  to  the  head  of  the  lake 
of  Gomo.  In  &e  space  between  these  boundaries  the 
chief  mountains  of  the  Rhaetian  Alps  appear  as  islands  of 
crystalline  rock,  divided  by  intervening  masses  of  palseosoic 
and  older  secondary  strata;  but  on  the  south  side  liesa  district 
which  differs  considerably  in  gedogical  structure,  and  is 
cut  off  by  a  distinct  orographic  boundary.  A  straight  line 
drawn  from  the  head  of  the  lake  d  Como  to  Dies  in  l^^l, 
will  throughout  lie  dose  to  a  trendi  formed  by  the  valley 
of  the  Adda,  the  low  pass  of  Apnea,  the  head  of  Yd 
Camonica,  the  Tonale  Pass,  and  the  Tyrolese  Yd  di  Sola 
On  the  south  side  of  this  trench,  and  paralld  to  it,  extend 
in  succession  a  broad  band  of  palaeosoic  rock  and  a  still 
broader  sons  of  trias,  bordered  on  the  southern  slope  by  a 
narrow  girdle  of  jurasdo  rocks  which  decline  towuds  the 
plain  of  Lombardy .  Towards  the  east  these  are  interrupted 
by  a  great  mass  of  very  peculiar  granite,  the  most  consider^ 
able  tract  of  true  granite  to  be  found  in  the  Alps.  Beyond 
this  the  ridges  and  valleys  no  longer  preserve  the  direction 
from  east  to  west,  but  become  panUd  to  the  lake  of 
Ckirda  and  the  valley  of  the  Adige.  The  district  thus 
limited  is  enumerated  hereafter  as  a  distinct  division  under 
the  designation  Lombard  Alpt^  the  boundary  between  this 
and  the  Rhatian  division  being  the  trench  above  described, 
'which  is  probnged  from  near  Oles  over  the  low  Qampen 
Pass  to  the  neighbourhood  of  MetaiL  On  the  northern 
aide  the  Rh»tian  Alps  are  divided  from  the  Yinddidan 
liT  a  well-marked  trench   dosdy  coneqK>nding  with  the 


northern  Umit  Of  the  crystalline  roclu  of  the  Silvretta 
group,  formed  by  the  valley  of  the  HI,  the  Yorarlberg  Pass, 
and  the  course  of  the  Rosanna.  Within  the  limits  here 
assign^  the  Rhietian  Alpe  occupy  an  area  measuring 
about  80  miles  by  60.  The  entire  mass  is  divided  into 
two  nearly  equd  portions  by  the  upper  valley  of  the  Inn, 
known  in  Bwitserland  as  the  Engadinsi 


Pis  d'BkD«t....«.. 

PiBSoStelk 

Plan  doUa  Buaat . 

PiBMaigu  

PtoGlLi  

PlsTremoggU...... 


PisBoMc  . 
Beraiiu 


Ofen  Wand... 

Yoneila  Spitn. 

HMonohr  

PftUon  della  Mare  . 

Treaero.... — 

Monte  Conflnale .. 


...10,602 
...10,266 

10,27» 

10,865 

......11,066 

11,326 

12^ 

Pis  Bndiu 13,294 

PlaOunbraiia 11,886 

Ponte  TrabfaMMft ...11,106 

Obnsdol  Lmgo. 11462 

Monta  della  Diagrazia 12,074 

Ptendi  Verona li;U8 

Oorno  di  Oampo.... 10,848 

Monte  Foecagno 10^48 

Piz  Lengnard.. 10,716 

Pis  ^atwrato J..10,8fi0 

Pis  Mnrterol 10,424 

Pisio  di  Bona.. ....10,099 

Comedi  Doed^ ~ 10,697 

Pis  Plaooh  .... .':....10,427 

Pis  Boeereana 10ii68 

Pis  UmbraU 9,964 

Monto  CristaUo  ..- 11,870 

Ortoler  Spitse  12,814 

Kfinige  Spitxe 12,646 

Monte  Oevedale 12,506 

Pedenpita  (higheet  peak)  ...11,849 

CM^Patm  kt  tht  HheOttM  Alp$» 
Paaao  di  Mii^eehwo  (Gampo  Doldno  to  Krwu  Tbal),  footpath 

Paaeo  della  Dnana  (Oaeaoda  to  Aven  Thai),  glacier ..«..«.. 

Septimer  P^as  (Oaiacda  to  Molina),  bridle-path ....: 

Maloya  Paar  (Ckwaocia  to  SOTaplana),  caniage  road 

Paaao  di  Zouca  (Caaaooia  to  Ytl  Maaino),  gladar......... 

Moretto  Paaa  (Gaeaeda  to  Soafirio),  mow 

Bemina  Paaa  (Pontreaina  to  PoeohiaTo),  caniage  road.. 


....11,668 
.....11,096 
.....10,678 
-..12,088 
....11,636 
11.076 


Monte  SobratU Jibout  11,000 

Pla  C?niTer 9,761 

Pla  Starlera  10,001 

PU  Platta lUOe 

GraTaaalraa  (PU  Lnngen)  ..10,421 

PIz  d'Aela ..10,893 

Pis  tfRnr. 11.139 

Cima  da  PUx • 10,947 

Piz  Montezatack 11,106 

Pis  Ott — 10,660 

PizUertach  10,788 

Pii  Reach 11,211 

Piz  Vadred-....A 10,610 

BcbtfneBleiae  9,794 

Soeaa  Plana  9,788 

Blankahorn  10,883 

Piz  Linaid 11,208 

Fluchthoni 11,142 

Muttler  10,824 

Pis  Mondin. 10,877 

Veeulapita. 10454 


7^ 
8,729 
7,582 
5,942 
8,957 
8,616 
7,658 


Paaeo  di  Ganctano  (Chiaaa  to'PoaohiaTo).  fbotptth.......... 8,866 

LaTiram  Paaa JPonte  to  Val  Lirigno),  anov 9,249 

di  Val  Viola  (PoaohiaTo  to  Boxmio),  footpath oibont  7,900 


Foecagno  Paaa  (Borinio  to  Zernetz),  bridle-path 6,829 

Ofen  Paaa  (Zemeta  to  Santa  Maria),  caniage  road 


UmbraU  Paaa  (Bonnio  to  Santa  Maria),  footpath  . 


7,070 
8,342 


Stelvio  Paaa  (Bonnio  to  PhmI),  caniage  road............ 9.218 

Paaao  Oevedale  (Sta.  Gatartna  to  Latach),  glacier 10,765 

Paaao  di  Vice  (Sta.  Gatarina  to  Pdo),  glaoer 10,868 

Paaao  di  Sfonellina  (Val  Qajla  toPcJoTglader 9^60 

QtL-rim  Paaa  (Sta.  Gatarina  to  Val  Oamonica).  brid]e-path.....aboat  8,600 

Hohanfetner  Jooh  (MarteU  Thai  to  Val  della  Mare),  glacier. 9,904 

SaSnt  Paaa  (Maxtell  Thai  to  Babbl),  Racier 0,954 

Kirohbezger  Joch  (XHten  Thai  to  Babbik  footpath. 8,184 

Jnlier  Paaa  (Molina  to  SIlTaplua),  caniage  road 7,508 

Albnla  Paaa  (BeigUn  to  Ponte),  carriage  road  ... — 7,589 

Sertig  Paaa  (ScanA  to  BeigUn),  footpath 9,063 

Strela  Paaa  (Ooire  to  Davoe),  bridle-path......... 7,788 

Laret  Paaa  (Bergtia  to  Kloatert),  caniage  road... 5,888 

Scaletta  Paaa  (Mtos  to  Scanfl),  snow  ...... — 8,618 

Flnlila  Paaa  (DaTOO  to  Btta).  caniage  road 7,891 

Vereina  Paaa  (Elostera  to  Stts),  footpath. ., 8^188 

SilTietU  Paaa  (Kloetera  to  Qnarda),  glacier 9,928 

CkrellJoch  (Blodenz to  Seewia),  footpath 7,562 

Bchw«lsBrthor(Vadaaa  to  Schiench).  footpath. 7,120 

Dnwuthor  (Scnrane  to  8chierech)L.footpath «. TJSSSt 

Bdhlappiner  Jodi  (St  QaDenUroh  to  Kloatar^,  bridle-path  (?)  —  7,186 

Fermnnt  Paaa  (Pattenen  to  Gnarda),  glaoier.. ................  fL206 

Bieler  Joch  (MontafOn  to  PaznannTbil),  bridle-path  ...... Jiboat  6,000 

Fimber  Jooh  Qachgl  to  Bemtla),  anow ........... 8,547 

Vlgnits  Paaa  (Kappel  to  Sannannthal),  anow .......  8^866 

10.  Lombard  Alp$.—Tba  limits  of  the  Lombard  Alps 
have  been  already  pointed  out  They  are  enclosed  on  tM 
esst  and  west  sides  by  the  Adige  and  the  hike  of  Como^ 
extending  through  about  90  miles  from  near  Meian  to 
Leooa  Their  northern  boundary  is  the  grsat  orographie 
trough  that  stretches  from  the  head  of  the  lake  pf  Como 
along  the  valley  of  the  Adda  to  Tresenda,  thence  by  the 
low  Aprica  Pass  to  the  upper  Yal  Camonica,  and  over  the 
Tonale  Pass  to  the  Yal  di  Sole.  Where  that  valley  bends 
abruptly  to  SSE.,  the  trough  still  keeps  its  original  direo- 
tion  aeross  the  Qampen  PSss  to  the  right  bank  of  tha 
Adige  below  Meran.    In  spite  of  the  seal  with  which 
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traTeUen  have  of  laid  fttiH  teplorsd  tli«  mifraqiiented 
parte  of  the  Alps,  this  groap  oontuiiitia  to  he  very  iA' 
]jerfeotl7  known,  although  it  offen  abundant  attraetions  to 
the  naturalist  and  the  lover  of  piotnresqne  and  grand 
soeneiy. 


LegnoiM  ..«.. ~... ^  8,568 

Pisco  del  Tn  BIgnorl,  thont  8^600 
Origna  (Monto  Oadsno)  —  7»008 

Corno  BtolU 8^845 

Anklto 8.586 

Monta  Ann 8,256 

Monto  Badorta. ^  0,080 

Plzso  del  Diavolo  9,674 

Piszo  di  Ooooa 0,706 

Monte  Pneolaoa 8,202 

Monte  Fnrone 8.676 

Monte  Blumone  ....  0,821 


Croaon  di  Leria  ...........«^.«.]0,880 

Monte  Adomello 1^,882 

Cark  Alto  11,862 

Pneanella.  or  (Xnui  di  Nar- 

dlB .ai,688 

CIma  delle  Rochette 10,777 

BnnU  Alia .(?)  10,771 

Monte  Baldo  (Ugheat  peak 

— U  Oolma) 7,212 

Mendola  (Monte  Roen)  ......  6,010 

Monte  Bondooe  7,412 


Chi^Paam$  in  tht  Lombard  Alp9. 
Paaio  di  Ban  Mano  (Morbeno  to  Val  Bnmbaaa),  bridle-path  ... 

PaaM  del  Salto  (Sondrio  to  Val  Beriana),  footpath about 

PnaoIanA  Paaa  (Gastione  to  Val  di  Bealn),  footpath  ... .... 

Apriea  Paaa  (Sondrio  to  Edolo)^  e^prlage  road  ~ 

Tbnale  Paaa  (Edolo  to  Val  di  SoleL  oanlage  road  .... 


Oampen  Paaa  (Clea  to  Menn),  briale-path uiboat 

Croee  Domini  Paaa  (Bnno  to  Lodron),  bridle-path about 

Pasao  dl  S.  Valentino  (Val  di  Fum  to  Tlone),  anow  about 

Paaao  del  Lago  Ohiaeoiato  (Ponte  di  L«gno  to  Pinaolo),  anow..^.. 

Paaao  dl  Lena  (Pinaolo  to  Val  di  Fum),  glacier 

OineTrie  Paaa  (Plnzolo  to  Vol  di  Hon),  bridla-path  

Booca  di  Bnnta  (Pinaolo  to  Molveno),  anow 

Mendelaoharte  (Clea  to  Botaen),  bridle-path 


6,007 
7,600 
4,266 
4.062 
6,488 
4,000 
6,600 
0,800 
0,487 
0,2S0 
6,200 
8,602 
4^064 


1 1.  Vindelician  Alps.  — ^Reference  has  already  been  made 
to  the  contrast  offered  by  the  orderly  arrangement  of  the 
Eastern  Alps,  as  compared  with  the  far  more  complicated 
and  irregular  disposition  of  the  masses  that  make  up  the 
Western  and  Central  Alp&  In  the  former  we  have  a  broad 
zone  of  ciystalline  or  metamorphio  palaBozoie  rocks,  extend- 
ing from  the  upper  valley  of  the  Adige  to  the  frontier  of 
Hungary,  flanked  on  either  side  by  a  parallel  zone  xA 
secondary  rocks,  which  rise  into  peaks  that  do  not  much 
exceed  the  limit  of  perpetual  snow.  The  northern  zone 
extends  for  a  distance  of  fully  260  miles  from  the  lake  of 
Constance  to  the  neighbourhood  of  Vienna,  with  an  average 
width  varying  from  30  to  40  milea  For  the  greater  part 
of  that  distance  tlus  is  separated  from  the  central  range  by 
broad  and  deep  valleys,  through  which  the  Inn,  Salza,  and 
Enns  flow  from  west  to  east,  till  each  of  them,  turning 
abruptly  northward,  runs  through  an  opening  that  cute 
across  the  general  strike  of  the  stratification  to  reach  the 
plain  of  South  Qermany.  In  geological  structure  and 
general  aspect  the  mountains  of  this  tract  show  many 
common  characteristics,  and  convenience  supplies  the  only 
good  reason  for  dividing  it  into  two  main  groups,  separated 
by  the  valley  of  the  Inn,  the  greatest  (3  the  tributaries 
which  the  Alps  send  to  the  Danube.  Of  the  western 
portion  of  this  region  the  larger  part  belongs  to  Bavaria, 
but  a  considerable  share  lies  in  the  Austrian  provinces  of 
Tyrol  and  Yorarlberg;  and  on  this  account  &e  designa- 
tions Bavarian  Alps  and  Iforth  Tyrol  Alp$.9xe  open  to 
objection,  and  have  the  further  disadvantage  of  excluding 
the  Alpine  districto  of  Bavaria  and  North  Tyrol  lying  east 
of  the  Inn.  The  name  Suahian  Alps  is  liable  to  the 
serious  objection  that  none  'but  a  very  small  part  of  this 
district  was  ever  included  in  the  cirole  of  Suabia.  On 
the  whole,  it  seems  that  the  region  lying  north  of  the 
Yorarlberg  road  and  the  valley  of  the  Inn,  between  the 
lake  of  Constance  and  the  latter  liVer,  may  best  be 
termed  the  Vindelician  Alps.  The  whole  was  included 
within  the  territory  of  the  Vinddici  before  that  powerful 
tribe  was  conquered  by  the  Romans,  and  thei^  territory 
joined  to  that  of  the  Rhaitians  to  form  a  single  Roman 
province.  In  height  the  mountains  of  this  division  fall 
considerably  short  of  those  hitherto  enumerated,  not  more 
than  four  or  five  exceeding  9000  feet  It  is  impossible  to 
consider  a  mao  of  this  region  without  ^being  struck  by  the 


fust,  that  although  the  genml  alope  indiiut  luvtftvaid 
towards  the  plain  of  Bavaria*  or  southward  towiids  ths 
111  and  the  Inn,  nearly  all  the  zidges  and  minor  vsQeyi 
lie  east  and  west  parallel  to  the  course  of  those  riven  sndio 
the  outcrop  of  tho  sedimentary  strata,  which  is  eqnsllyths 
direction  of  the  line  of  d^ression  fdlowed  by  the  Vonii- 
beig  road  forming  the  southern  boundary  of  this  groap. 
Cki^  Ptakt  </  iMs  VkuUHdam  Ahit. 

Mitkagapits 6.861     MiemingeiKebnge  (hl^Mit)  8^ 

Bothewaad 8,842    Karwiiidla|ttf  '^ 

Bohafbos 8,774    ~ 

Midelagabel 8,674 

Bibericopf  ..  

Widdentda 
Hooh  Yogel 


fidkonpits. 

LaTatacnenpita  . 


8,648 

8,204 

8,601  Vonpeijoeh  . 

0,041  Soieniapite.... 

0.077  Jttifen  — . 

o.no 

Cki^PoMtm  im  Oa  Vimddieian  Alft, 
Arlbeig  Paaa  (Blndena  to  LandeckJ.  caxriage  nad ....... 

Haldenwanger  Eck  (Bcbneken  to  ODentdorf).  footpath ..... 

Behrofes  Paaa  (Obentdorf  to  Stag  in  Leehthal),  bridle-path 
MKdel^och  ^bentdorf  to  Bol^an),  ' 


Bta]ueriu>pr 
Mattokopr.. 
Zogapiti ..... 


KmuBBpiteM 


8;» 

73H 

8^ 

—  8^11 

..--  LOS 

..^  ifn 

.-~7J« 


.5,98 
(7,000 


to  Petiiea  in  Btansnthal),  footoaih  ..^.....aboBt  7,000 
1  Alp  to  Laadeck  or  Imat),  footpath.. — aboot  7,000 

to  Telite^caxriage  road 4.06S 

Zirl),  carriage  road.......... — 


8^ 
4,258 
7^ 

^^ 
5,«S 

...about  5^ 


Jooh  (I 
Zamaeijoch  (Ell 
Fen  Paaa  (Lermobe  to  l^elfa] 
Boqfold  Paaa  (Partenkiroh  to 
Oeiaael  Paaa  (Mittenwald  to  Lermooa),  footpath 
StempeUooh  (Boharalta  to  Hall),  footnath,.. 
Haller  Anger  (Behanita  to  Bchivu),  rootpai 
Plumaeijoeh  (HinteivRiaa  to  Partlaaa).  bridle-path... 

Pfiana  Jodx  (Fall  to  Pertiaan),  footpath. . — 

Btookeralp  Piiaa  (Bohliaraee  to  Brijdegg),  bridle-path .aboot  4jOIIO 

H0rhag  Aaa  (Bairiaoh-aeU  to  Knfttem),  bridla-path. .aboot  4,009 

12.  Northern  Norie  Alpt. — ^We  have  already  spokea  of 
the  broad  mountain  sone  extending  from  the  Inn  to  tho 
neighbourhood  of  Yienna,  and  bearing  a  general  leseBi- 
blanoe  in  orographic  and  geological  character  to  the  groop 
last  described.  For  reasons  given  hereafter,  it  seeois 
impossible  to  preserve  the  ancient  designation  Jf&rie  Atpi 
for  any  portion  of  the  central  chain  of  the  Eastern  Alps, 
but  the  name  Northern  Norte  Alpe  seems  the  most  snitaUs 
for  a  region  which  was  altogether  included  in  the  Ramsn 
province  of  Norieum^  and  which  doeely  coincides  with  the 
northern  haH  of  the  Alpine  district  known  to  them  is 
Alpe%  NoriooB.  The  boundaries  of  this  divisian  are  essif 
determined.  To  the  north  and  east  the  mountains  sabsids 
towards  the  valley  of  the  Danube.  To  the  weal  it  ii 
bounded  by  the  Inn,  which  bends  first  to  north-eaal^  then 
to  north,  to  enter  the  plain  of  Bavaria.  On  the  aonth  ads 
the  boundary  runs  from  the  Inn  through  a  port  of  the 
Zillerthal,  over  the  low  Qerlos  Pass,  and  along  the  vaUeTi 
of  the  Salxa  and  the  Enns,  evidently  forming  a  suigjle  liiM 
of  depression;  but  where  the  Enns  enten  the  defile  of 
Gesafise,  a  broad  and  low  valley,  through  which  runs  ths 
road  from  Rottenmann  to  Leoben,  seems  to  form  the  moit 
natural  division  between  this  and  the  central  chain.  Ths 
line  of  separation  is  completed  by  the  valley  of  the  Mar 
and  the  depression  of  the  Semmering  Fbss»  over  which  ths 
railroful  is  carried  to  Vienna. .  The  highest  peaks  of  the 
Dachstein  group  form  the  most  considerable  propuneaeo 
in  the  entire  range  of  the  Northern  Alps;  but  the  aversgo 
height  of  the  mountains  of  this  division  does  not  exceed 
that  of  the  Vindelician  Alp& 


CSiitf  PtaJ»  qf  Ike  Ihrtkem  WoHa  Alfe. 


Thorhelm  8.548 

Hohe  Salve. 6,998 

7.760 
7,811 
8,686 
6,060 
8,988 
6,467 
8,266 
8,506 


Bixnhom..^..........^...... 

Stanfen > 

Watxmaim ~ 

Unteraberg  (Ugheat  point).. 

HoheO«lf..~ 

Roehkalter  

Uebeigoaaaoe  Alp  or  Uooh- 


Tannengebiiga  (Baoobeok).. 

Behafheig 

HttUkoffl 

Trauoateia » 


9,648 
7,947 
6.887 
6^754 
6.638  i 


ThorataiK 


BareteiB  . 


Grimmiag  ....^^ 

Groaaarnlel 

Weaehei 


Degg.. 


Boohitein  . 
Hoohthar 


Hodliaehwab 
Bazalp. 


flahasMSig^ 


9,677 
9*MI 
6,560 
7J06 

sail 

7.W 
7,470 

7.681 

«;n7 

6.110 
7,441 
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8aln  Jooh  (keltehAn  to  Vfald),  footpath 

-       •      I  to  Lofw).  card 

'bridle-path 
Schwanbachwaoiit  (Ralchenhall  to  Bamtah),  carriage  road  .. 


Waidrlng  PtM  (St  Johann  to  Lofer),  carriage  road 
~       itoSaaff 


lloohfllien  Paaa  (St  Johann  t 


Ufelden),bridle.p 


Ckig/  Poim  In  tht  Norikem  None  Alpt, 

Gerloa  Paae  (JenWch  to  Mittentll),  bridle-path 4,717 

Paae  Tham  (Kitibtthel  to  llittereill),  carriage  road 4.371 

— 8.533 

2^18 
4ibotit  8,200 

2,W7 

Utraehttbel  Paae  (Bercbteagaden  to  Saalfelden),  carriage  road.^..  8,898 

Diaibach  Soharte  (KOnigWMe  to  Frohnvlea),  footpath ».... —  8,67» 

WeiMbaeb  Scbarte  (K5alii;nee  to  Saalfelden),  footnatb  — . .  7,462 

Tomoer  Joch  (Berehteagadan  to  Qollingi,  footpath ..».» 5,897 

UrecblaaerwharU  fWerfen  to  Saalfelden),  footpath  .. — -..  8.889 

Fllxen  Battel  (Saalfelden  to  Und).  bridle-path. ^^  8,968 

Wagram  Battel  (St  JobaDB  Im  Pongan  to  Badstadt),  carriage  road  2,983 

PaM  Oaehittt  (Abtenau  to  Goaan),  carriage  road. ^....^^  8,247 

Pyrba  Paaa  (Wlndlachgareten  to  lietsea),  carriage  road ^  8,182 

Prebicbel  Paaa  (ElMsers  to  Leoben),  carriage  road  4,014 

EiaeMrwr  U6he  (Biaanen  to  WUdalpan),  bridle-track »..  4,780 

Kaatanrlegel  Paaa  (Welchaalboden  to  Wegaeheid),  bridle-path......  8,858 

Baeberg  Paaa  rMariazeU  to  Aflanz),  carriage  road  4,099 

Niedeialpl  (Mariaaall  to  Monates),  earrijue  road 8,994 

Semmarijig  Paae  (Bmck-an-der-Mnr  to  Wienar  Neaatadt),  o.  rd.    8,260 

13.  CentnU  TyroM/ps:— To  the  eye  of  the  geologist, 
taking  a  conory  view  of  the  Eastern  Alps,  it  -may  appear 
that  the  'great  central  sone,  extending  m>m  the  upper 
valley  of  the  Adige  eastward  to  the  neighbourhood  of 
Qratz,  forms  but  a  single  district  of  tolerably  uniform 
structure.  He  will,  however,  remark  that  about  the  centre 
of  the  range  the  prevailing  crystalline  rocks — ^gneiss  and 
mica-schist — give  place  to  metamoiphic  schists,  probably 
of  pal»ozoie  age,  that  rise  into  several  of  the  highest  peaks 
of  the  entire  mass.  Those  who  are  disposed  to  regard  the 
above-named  crystalline  rocks  as  merely  extreme  forms  of 
metamorphie  sedimentary  strata,  may  not  attach  much 
importance  to  this  circumstance;  but  it  is  a  still  more 
significant  fact  that  at  a  short  distance  east  of  the  same 
extension  of  the  metamorphie  rocks  we  have  proof  of  the 
former  existence  of  a  depression  which  seems  to  have  cut 
eompletely  through  the  central  range.  On  the  north  side 
triassic  rocks  extend  from  the  Enns  to  the  upper  valley  of 
the  Mur,  and  the  presence  of  miocene  deposits  at  several 
points  in  the  latter  valley,  the  Lieserthal  and  the  Malta- 
thai,  aeems  to  show  that  at  a  much  later  period  this  portion 
of  the  chain  underwent  great  relative  depression  as  com- 
pared with  those  on  either  side.  Another  and  more 
obvious  character  that  dLstinguishes  the  western  from  the 
eastern  portion  of  the  central  zone,  is  the  fact  that  in  the 
latter  the  great  range  that  extends  like  a  vertebral  column 
from  the  Weisskugel  to  the  Hochalpenspitz  forks  into  two 
branches  of  inferior  height,  that  enclose  between  them  the 
upper  valley  of  the  Mur.  Ancient  geographers  divided 
the  main  mass  of  the  Alps  between  the  Bemardine  Pass 
and  the  frontier  of  Hungary  into  two  vast  diviBions^  respec- 
tively called  the  Rluetian  and  Noric  Alps,  placang  the 
bou2idary  between  these  at  or  about  the  Dre^ermspitz,  at 
the  head  of  the  Ahrenthal,  and  their  example  has  been 
followed  by  some  modem  geographers.  Nothing  in  the 
form  or  structure  of  the  (£ain  justifies  the  adoption  of 
that  arbitrary  boundary  between  two  main  divisions  of  the 
Alpa  We  have  already  assigned  reasons  for  fixing  the 
western  boundary  of  the  Rhntian  Alps  at  the  upper  vaUey 
of  the  Adige,  and  we  propose  to  retain  the  designation 
Central  Tyrol  Alps  for  the  portion  of  the  main  chain 
extending  thence  to  the  head  of  the  Malta  Thai  in  Carin- 
thia,  nearly  the  whole  of  which  lies  within  the  limits  of 
Tyrol.  The  exact  boundaries  of  this  division  are,  on  the 
north,  the  course  of  the  Inn  from  Landeck  to  the  opening 
of  the  Zillerthal,  the  track  thence  over  the  Gerlos  Pass  to 
the  head  of  the  Pinsgau,  and  the  valley  of  the  Salsa  to 
the  opening  of  the  Gross  Arl  Thai;  to  the  east,  the  way 
through  the  latter  valley,  over  the  Arlscharte,  through  the 
Malta  Thai  to  Gmund,  and  the  road  thence  to  YiUach;  on 
the  south,  the  contmuous  trough  extending  from  near  the 
latter  town  to  Miihlwald,  on  the  Reins,  through  the  Gail 
Thai,  the  Lessach  Thai,  the  head  of  the  Drauthol  and  the 


upper  valley  of  the  Liens.  From  Mfihlwald  the  tortuous 
oourse  of  the  Eisack  fomis  the  boundary  as  far  as  Botsen, 
whence  the  high  road  running  N.W.  along  the  Adige  and 
though  the  FinstermOiLi  completes  the  western  boundary. 
Although  the  region  thus  limited  does  not  present  many 
prominent  peaks,  it  is  remarkable  for  the  great  average 
height  of  the  main  chain  which  forms  the  watershed 
between  the  affluents  of  the  Danube  on  one  side,  and 
those  of  the  Adige  and  the  Drave  on  the  other.  In  a  dis- 
tance of  120  miles — ^which  would  be  much  increased  if 
measured  along  the  sinuosities  of  the  main  chain — ^there  is 
but  a  single  low  pass,  that  of  the  Brenner,  none  other  being 
below  8000  feet  in  height,  or  suited  for  the  oonstnictiott 
of  a  carriage  road.  The  Brenner  is  the  lowest  pass  in  the 
entire  range  of  the  Alps,  and  has  from  a  remote  period 
afforded  the  easiest  access  from  middle  Europe  to  the  plains 
of  northern  Italy,  but  is  properly  described  as  a  pass 
rather  than  as  a  breach  in  the  continuity  of  the  chain. 

CmUrol  Tyrol  A^ 

LOffelapits ..., .11,108 

Beiehenapita 10,806 

WUdcerloa-apIta 10,771 

EldechabeiK,  or  Bcgedex.....  8,976 

Dreiherraapita ...- 11,494 

Bodtapfta ......11.469 

la  l>llrreck .. 


Groaal>llrreck .10,326 

Oroai  yeiiedig«r..............~..lS,06S 

Hohe  Flirleg... ...11,114 

LaaOrUng. 10.171 

Ho^8>4  or  Bieaar 11.284 

Bohneebige  Nock,  or  Bath- 
nerhom  ..................11.068 

Tanenikogel 9.790 

KltBtainhon  10,482 

JohaoniabeiK  11,426 

OnMOIoeknar. 12,406 

Hooh  Bchobar 10,628 

Petaeek  .10.761 

Yiachbaehhom 11 ,788 

Fnacharkahrkopf  10,957 

Hochnazr  .. — 10,692 

Ankogl ..10,674 

Hoohalpcnapita 11,020 

Biuleck  . 10,108 

KieukofeL 8,979 

Dobntch,  or  Vmacber  Alp  7,067 


an^Poakmfihs 

Karifl-apits. 10,268 

Glockenthnrm  .................10,998 

PortkoHTOiU 10,066 

BUdu^  zi;!;*.z*.r.;""!"ii*046 

Wdakngel , 12,277 

WUdapite  .:12,890 

Anichaplta 11 ,664 

BlmUaiiB 1 1 ,810 

Bothbemplta  (The  "BOthea- 

apiti  ''^of  Sonklar). 11 ,904 

Tazelaplta 10,890 

Birkkogel  9,281 

Orieakogel  (higfaeat  peak)  ..10,638 

Badarhofapita 11,898 

BGhiankod. 11.474 

Berlee-apiii,  or  Waldrastar- 

apita  .\.............. 8,898 

Bohanfelapita... .....10,924 

WUder  PUtt  (ZnckariittU)  ...11,612 

Bonklanpits 11,410 

Habicht 10,746 

Saniar  Boharte..... 8.266 

Bittoerhom  ............... —  8,064 

Olongetaar ... 8,781 

Oilfertabaxg 8,201 

Olperer  Fnaa-atais 11,461 

Hochfeiler ...11,686 

Chi^Pa$»t$qfiko  CoiUral  Tyrol  Alp$. 
Beachen  Bcheideok  (Laadeck  to  Meraa).  carriage  road.............  4,696 

Welaae  Bee  Joch  (Olnnia  to  Kaunaer  Thai),  glacier  . 9,667 

LaoffUaferer  Joch  (Mallag  to  Fend),  glacier...... ....10,886 

Hoes  Joch  (Fand  to  Kurxraa),  glacier 9,616 

Kiedar  Joch  (Fand  to  Oberremagt).  glacier 9.847 

Oebatach  Joch  (Fend  to  Kaonaar  Thai),  glacier . — Jiboot  10,800 

Timbler  Joch  (Oetzthal  to  Meran),  bridle-path... 8,896 

Lanffthaler  Joch  (Gnrgl  to  Pfaldara  Thai),  glacier 9.989 

GruDen  Joch  (Pfelden  to  Bchnalaer  Thai),  olacier .......      ......  9,648 

Gnrgl  Joch  (Onrgl  to  Bchnalaer  Hial),  glacier 9,966 

Pltsthaler  J0chl  (Pltathal  to  B61den),  glacier. 9,806 

Janfen  Paaa  (Meran  to  Btai-zlng),  bridle-path 6,872 

Penaar  Joch  (Botaen  to  BUning).  footpath.......... .....  7,040 

Griea  Joch  (Selrain  to  Lenmnfeld),  anow 8,662 

Mtttterberger  Jooh  (Nenatifl  to  Lengenfjld),  glacier 9.898 

BUdsttJckl  Paaa  (Nenatift  to  Bffldan),  gladar. 10,294 

Gmb  Joch  (Pflenoh  to  Oberbergthal),  footpath 7.021 

Brenner  Pan  (Innabmck  to  Sterzinff).  carnage  road... 4,688 

Pfltacher  Joch  (Btaraing  to  Ma7rhofen).bridle-path 7,297 

Tuer  Joch  (Btafflach  to  Lanenbach),  footpath  . — .. — . ...  7,618 

Lappachar  Joch  (Lappach  to  Ahrentnal),  footpath..................  7,768 

Hdmdl  Joch  (Mavrhofen  to  Btainhana),  anow 8,868 

Heiligengeiat  JQchWHayrhofen  to  Kaaem),  footpath 8,809 

Krimmler  Tanem  (Krimml  to  Kaaem),  anow... 9.071 

Dorfer  Bnkbach  ThOrl  (Pregratten  to  Wald),  glacier. 9,488 

Velber  Tanem  (Wtndiach  Matrey  to  Mittendll),  footpath 8,024 

Torder  Umbal  ThOrl  (Pregratten  to  Kaaem),  glacier 9,723 

Ttorer  ThOrl  (Pregratten  to  Defereggen),anow... ..•  4,846 

Mnliti  ThOri  (Viraen  to  Defareggen),  anow 8,911 

Klamml  Joch  (Defareggen  to  Taufen),  footpath 7,606 

Btaller  Battel  (Defereggen  to  Anthols),  bridle-path 6,788 

Gaieeaer  Joch  (Defereggen  to  Gaieaa),  footpath... 7,863 

Kalaer  Tanem  (Kala  to  Uttandoif).  anow  8,410 

Kapraner  Th6n  (Stubaehthal  to  Kaprun),  glacier 8,740 

Biifelthor  (Kapran  to  Helligenblnt),  glacier 9,968 

Pfandelaeharte  (Ferleiten  to  Heiligenblnt),  glacier ..........  8,817 

Fnaoher  ThOrl  (Ferleiten  to  Beidelwinkeltiial),  footpath. 7.998 

Hoch  Thor  (Bnchabaa  to  Heiligenblst),  footpath  ...... — 8,661 

fiei|;er  ThOrl  (Kala  to  IleUigenbUt)^  footpath  ........................  7,971 
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kvt  d«  Stani  <Baeneo«&  to  Gattofn),  bridle-mth ... 
iVamenoharto  (BAurte  to  Ddllachl  glieiflr....^!....^.. 


„  e,020 

..•H.W1.WU4MM  ^n«uri»  iw  j^utiocak  ■iaoieT...........M... ^  8.891 

Klein  ZirknitaMharte  (Raorla  to  Pfi«ant),  mow 8.855 

MallnitierTaaern  (Oaatain  to  M»l!nitff,  bridle-path 8,038 

▲riaoharte  (St  Johaim  in  Pongau  toOmtt^).  footpath —  7,4W 

Klein  Elendaoharte  (Oaatein  to  Omtind).  glacier - 8  831 

Dtieiner  ScharU  rOmUnd  to  Ober  VellachJ  anow 8  748 

Toblaoher  Feld.(Bruneok  to  Lleni).  earriage  road  - ^  ZMl 

Zoohen  Paaa  (Liana  to  Maru  Lukau),  footpath «  7,»4 

K^tMohaoh  Battel  (Oberdranburg  to  Kdtachaoh),  eaxriage  it>ad.«...  8,210 
14.  Styrkm  Alpt,— The  boundary  between  the  central 
range  of  lofty  peaks  that  extendi  through  Tyrol  and  the 
adjacent  proTince  of  Salzburg,  and  the  much  lower  maasee 
that  spread  eastward  through  Styria  to  the  frontier  of 
Hungary,  has  been  already  fixed  at  the  Arlscharta     On 
the  east  side  of  that  pass  the  mass  whose  conspicatfim 
summits  are  the   Markkahrspits  and  the  Hafnereck  is 
divided  into  two  parallel  branches  that  enclose  between 
them  the  upper  valley  of  the  Mur.     The  northernmost 
of  these  ranges  is  cut  through  by  the  broad  and  deep 
▼alley,  travereed  by  the  road  that  leads  from  Liesing  on 
the  Enns  to  Leoben,  which  we  have  regarded  as  the  limit 
between  the  Northern  None  Alps  and  the  central  n>^«^ 
The  eastern  boundary  of  this  division,  which  we  at  the 
same  time  regard  as  the  proper  limit  of  the  Alps,  is 
marked  by  the  river  Mur,  which,  after  flowing  eastward 
for  about  100  miles  to  Brucknan-der-Mur,  turns  southward, 
and  finally  joins  the  Drave  in   Hungary.     The  eastern 
limit  of  the  Alps  is  completed  by  the  depression  between 
Spielfeld  and  Marburg,  over  which  is  carried  the  railway 
from  Vienna  to  Triestei     The  southern  boundary  of  the 
central  range  is  unmistakably  marked  by  the  great  valley 
of  the  Drave.     The  whole  of  this  region  was,  along  with 
lai^e  portions  of  the  adjoining  divisions,  induded  under 
the  term  Norio  Alps  by  ancient  geographers;  but' as  the 
retention  of  that  designation  can  only  lead  to  confusion, 
we  readily  adopt  the  name  Styrian  Alps,  proposed  by 
Karl  V.  Sonklar,  whose  writings  have  done  so  much  to 
increase  our  knowledge  of  the  Eastern  Alps.     It  must, 
however,  be  rotnarked  that  the  region  above  defined  also 
includes  a  considerable  district  of  Carinthia,  along  with  a 
small  part  of  the  province  of  Salzburg,  which  extendi  to 
the  head  o'  the  valley  of  the  Mur.     Excepting  the  com- 
paratively high  muss  in  which  that  river  takes  its  source, 
the  summits  of  this  region  do  not  attain  nearly  so  great  a 
height  as  those  of  the  other  main  divisions  of  the  Alps, 
and  only  two  or  three  reach  the  limit  of  perpetual  snow. 
ChitfPMka  o/the  Styrian  Alp$, 


Markkahnpitz.... 

Hafhereek 

Faachauner  Nock 


Hoch  OoUing  T.~ 
■tiihl..... 


Eiaenhut « 8,006 

WWIaner  Nock... 7,019 

Sirbitzkogel  7.863 


Sau  Alp  '.....  61800 

KopAId 

Rappenkogel 

Obdacher  Speikkogel   6|625 

Gleinalpen  Speikkogel 6,608 


7,010 
6,310 


.  »,245 
....10,044 

9.180 

9,888 

Predigtatiihl. 8,884 

Knallateln 8,511 

BCeenatein 8,018 

Hooh  Relchart 7,900 

K«n]gitahL 7,648 

Chi^  Passes  in  the  Styrian  Alps. 

Radattldter  Tkaern  (Radatadt  to  St  Michael),  eairiage  load 6,708 

Katachbeig  (St  Michael  to  Omllnd),  earriage  load « 6  261 

Windafeld  (Flaohan  to  Zederhana).  footpath « 7,087 

WaldhornthSrWSchladmingtoTammreg).  footpath 7  437 

Stflkenoharte  (OrebmiDg  to  Murau),  brldle-pathZ. 6,767 

Rottenmanner  Tanern  (Kottenmann  to  Jndanbuig),  c.  it>ad..  Jiboot  4,900 

Torrach  Paaa  (Feldkirchen  to  Tamaweg),  carriage  road  ..« .,  5.825 

Fladnlti  P»sa(Prie8ach  to  Stadl),  bridle-path about  6.000 

Perohauep  Paaa  (Frieaach  to  Scheifling),  carriage  road 8,274 

Obdacher  Battel  (Wolfabere  to  JudenbiOT),  carriage  itwd 8.174 

Stubalp  Paaa  (Kdflach  to  WeiaiUrchen),  carriage  road. 5  180 

Die  Pack  (Kaiiach  to  Wolfaberg).  earriage  rW^ 8  870 

Gldnalp  Paaa  (Peggaa  to  Knlttelfeld),  footpath .about  6)600 

15.  South  Tyrol  and  Venetian  Alps. — It  has  been  seen 
that  thfl  mountain  zone  on  the  nortliem  side  of  the  m^in 
range  of  Tyrol  extends  from  the  lake  of  Constance  to 
near  Vienna,  with  a  remarkable  uniformity  both  of  general 
aspect  and  of  geological  structure,  so  that  no  reason  much 
man  valid  than  convenience  could  be  assigned  for  f orm- 
ioff  il  into  two  aeparate  dmnonai    Tho  aune  remark  does 


not  hold  ^fod  on  the  aonthem  aide  ot  the  main  tiagai 
There  i^,  Lideed,  a  general  similarity  between  the  nccthen 
and  southern  xones,  especially  in  their  geological  straetnn, 
so  far  as  regards  the  sedimentary  rocks;  bnt  in  the  westen 
portion  of  the  latter — ^in  the  region  lying  between  the 
Adige  and  the  sources  of  the   Piave— the   intrusion  of 
igneous  rocks  on  a  large  scale,  and  the  aocumulatioo  of 
deposits  formed  from  ejected  volcanic  matter,  have  pro- 
foundly modified  the  atructurs  and  outward  aspect  of  the 
country.     Nowhere  else  in  the  Alps  do  the  peaks  liae  n 
abruptly  and  with   so  little   apparent    connection,  sod 
nowhere  are.4}ke  contrasts  depending  on  differences  o( 
geological  structure  ao  marked  as  those  which  strike  the 
mere  passing  trayeller,  when,  beside  rounded  masses  of 
red  aiid  black  porphyry,  he  sees  white  and  pink  oyatalliiie 
dolomite  limestone  rising  in  towera  and  pinny^l^  of  extn* 
ordinary  height  and  ateepneaaL     Dolomite  limi>sfyt,M^  i 
found  in  many  other  parte  of  the  Alps,  but  nowhere  else 
ia  it  developed  on  ao  grand  a  acale,  and  the  i*'rq^i«tf 
beauty  of  this  region  has  of  late  years  led  an  increasiii; 
number  of  traveUera  to  spots  that  before  wer«  scaroelv 
known   even  to   the  inhabitants  of    a4Joinlng    valleyi. 
Though  there  ar6  abundant  grounds  for  regarding  the 
district  here  spoken  of  as  a  separate  division  of  the  Alps, 
it  is  very  difficult  to  assign  to  it  a  satisfactory  dedgnatioiL 
The  larger  portion  of  the  region  has  long  been  politicanj 
connected  with  Tyrol,  and  is  partly  inhabited  by  a  German- 
speaking  population,  while  the  remainder  has  been  poh- 
ticaDy  connected  with  Venice,  and  the  inhabitants  are 
thoroughly  Italian  in  language  and  mannera.    Were  it  not 
for  a  reluctance  to  introduce  new  and  unfamiliar  teima,  the 
present  division  might  be  denominated  CimJbrie  Alps,  si, 
according  to  ancient  tradition,  the  Cimbri,  after  their  final 
defeat  by  Marius,  sought  and  found  a  refuge  in  this  part  of 
the  Alpa;  but  for  the  present  it  seems  best  to  designate  aa 
South  Tyrol  and  Venetian  Alpe  the  region  lying  between 
the  valley  of  the  Adige  and  the  aouices  of  the  Dxave 
and  the  Piave,  and  south  of  the  great  valley  travened  by 
the  Eisack  and  the  Biena  between  Botzen  and  InnicfaeiL 
The  eastern  limit  may  beat  be  fixed  by  the  track  leading 
through  the  Sextenthal  from  Iimichen  to  San  Stefano  is 
the  head  valley  of  the  Fiave,  and  by  the  toed  from  that 
place  to  Coneg^ano. 

Chi^Psaks  qfthe  South  Tynl  and  Venetian  Alpe. 


Bchlem 

Roaengarteo.  < 
Laogkofel ..... 
Marmolata  .... 
Monte  Tofana 


8.406 

10.168 

.....  10»898 

..(f)  11.045 

.  10,724 


Clma  dalle  Dodid. 7^ 

GoM  d'Aata. 9^ 

Monte  ParioM,  or  Col  di 

Luna .. 7JST7 

PaUe  di  8.  Martino. 4T)  10,648 

Cimon  della  Pals jibottt  1IJ009 

Monte  avetta.^ 10,440 

Pelmo ...... ....w......... — ^  10,377 

Sorapia  10,788 

Antelao  «.«.........>.........>..  10,879 

Maratarolo  ... — .^....abova  10.000 


Croda  Boeu.  or  Hohe  Qaial  10,262 

Monte  Griatallo 10.644 

Drei  Zinnen,  or    Cinia   di 

Lavaredo abore  10,800 

OreiachuatorapiU 10,868 

Clma  di  Poata.......'. 7,647 

Covalalto jibout   7,600 

Chi^ Passes  in  tKe  South  Tyrol  md  Venetiain  Alpe, 

Piano  dalle  FogaxM  (Boveredo  to  Sehlo),  oaxriage  road ....^  4J17 

Paaao  di  Manasao  (Aaiago  to  Larioo).  bridle-patti 4.MI 

Careaaa  Paaa  (Botzen  to  Vifo  di  Faaaa).  brid&path 6,jMf 

Mahlknecht  Paaa  (VSIa  to  CampideUo).  bridle.path 7J816 

Fedaya  Paaa  (Vel  di  Faaaa  to  Obprile).  footpath! ^ 6JBB4 

U  CoatonzeUa  (Paneveggio  to  Primiero),  carrian  road  ..^.: .  6.667 

Pfeaao  di  VaUea  (Paneveggio  to  Caaoenighe),  hndla-path. 6«877 

OrMner  Joch  (St  Ulrieh  to  Bmneck).  bridle.path 7,948 

(2ampolango  (Oorfara  to  Araba).  bridle-path.... ...^ 6,900 

Pordoi  Paaa  (Qriaa  to  Azsba).  bridle-path ^ 7^ 


Piaaao  del  Tre  Saaal  (Andraa  to  Cortina),  oarriage  road. 7,j07l 

Monte  Oiaa,  or  P.  di  Falzarego  (Gaprile  to  Cortina),  bridle-path.-  7,611 

Peatelatein  Paaa  (Niederadorf  to  Cortina),  oarriage  road ahoot  i/m 

Paaao  della  Tk«  Crod  (Cortina  to  Avronao),  bridla-paith 6.9I9 

ForoelU  Qnade  (Annmao  to  San  Vito).  fbotpath ..       ,.      ■  7^89 

Erauaberg  (Innibfaan  to  S.  Btephaao),  earriage  road 6JM1 

1 6.  South-JSoitem  Alpe. — ^Ancient  geographera,  and  thoae 

iwho  have  followed  their  example,  nae  the  temis  Gamie 
Alpa  and  Julian  Alpa  to  deaignate  two  of  Hie  main  difi- 
•bna  of  the  Alps;  baft  tho  Utter  of  tima  9*  ]a9al.bH 
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been  applied  in  a  Tagae  and  inconsistent  xray.  Jin  point  of 
fact,  the  south-eastern  portion  of  the  Alps,  which  includes 
both  the  groups  above  specified,  presents  three  pondpal 
gronps  wluch  are  very  doeely  connected  together.  The 
lint  of  these  the  Camio  Alps,  properly  so  called — ^hare 
been  defined  as  indnding  the  region  between  the  upper 
valley  of  the  Drave  and  the  plain  of  Friuli  But  to  the 
orogiapher  the  true  head  of  the  Drave  valley  is  the  Oail- 
thal,  which  extends  in  an  almost  straight  and  broad  trench 
from  near  Innichen  to  YiHach,  while  the  main  stream  flows 
through  a  smuous  and  contracted  yalley.  For  this  reason 
we  have  taken  the  Qailthal  as  the  boundary  between  the 
Central  Tyrol  and  the  Camic  Alp&  Almost  continuous  with 
the  Canuc  Alps  is  a  range,  very  similar  in  geological  struc- 
ture, which  divides  the  Drave  from  the  northern  branch  of 
the  Save,  and  indudes  the  mountains  locally  known  as  the 
KarawanJkas  and  the  Sulabacher  Alp&  Throughout  these, 
which  may  be  called  the  main  range  of  the  South-Eastem 
Alps,  palsaosoic  rocks,  probaUy  of  carboniferous  age,  extend 
in  a  narrow  band  for  a  diBtanoe  of  fully  100  miles,  giving 
place  at  the  eastern  extremity  to  the  small  granitic  mass 
that  forms  the  hills  of  the  Bacher  Qebifge  near  Marburg. 
On  the  south  side  of  the  main  range  of  the  Camic  Alps 
two  mountain  masses,  mainly  formed  of  triassic  rocks  and 
Dachstein  limestone,  attain  a  oonriderable  height  in  the 
Monte  Cavallo  on  the  west,  and  the  Monte  Canin  on  the 
east  side  of  FriulL  In  a  similar  poution  as  regards  the 
Karawankas  is  a  still  loftier  mass  which  is  crowned  by  the 
TergloQ — the  highest  peak  of  the  South-Eastem  Alps.  This 
group  is  referred  by  geographers  to  the  Julian  Alps,  which 
are  said  to  divide  the  Save  and  its  tributaries  from  the 
Adriatic;  As  has  been  already  said,  there  is  no  range  to 
which  the  term  Alps  can  properly  be  applied  forming  such  a 
boundary.  The  plateau  of  the  Karst,  tliough  rising  here  and 
there  into  hills  of  moderate  height,  has  an  average  eleva- 
tion of  about  2000  feet  above  the  sea,  and  cannot  correctly 
be  spoken  of  as  a  mountain  chain.  The  orographer,  if 
seeking  an  eastern  prolongation  to  the  Terglon  group, 
would  prefer  the  hilly  region  between  the  Save  and  the 
southern  Gurk;  but  the  low  country  through  which  the 
railway  is  carried  from  Marbuig  to  Laybach,  and  the  road 
thence  to  Qorizia,  may  for  all  practical  purposes  be  taken 
as  the  south-eastern  limit  of  the  Alps  and  of  the  division 
here  described. 


CkitfpMka  i^ffkt  SmUh'Eattem  A7p». 


.  .,001 
.  8,880 
,  7,701 


Ovir 

Grintooz..^ — •• 

OUtritzs 

Bacher  Oebiige  (Velka 

Karp«) «,041 

Mansart 8,770 

Terglou  —  9,871 

Km  7,858 

Kuk 8329 


Monte  Paralba 9^7 

Kellenrand  .... Jibout  9,500 

Monte  Cridola.... 8,474 

Monte  Premaggiore 8,127 

Monte  Cavallo 7,877 

Monte  Croatia 7,884 

Jot  dl  Montasio oibout  9.000 

Monte  CuUa  (Pnatrelenick)  8.711 

8to« 7,826 

Koechotto 6,895 

ChU/Pa»M$  ofth4  Sout^EaaUm  A/p$, 

Kartlaehtr  Joeb  (SiUUn  to  Tilliach),  carriage  road  6.863 

Paaao  di  Maoria  (Ampaizo  to  PIota  di  Cadore),  carriage  mad......  4,191 

Piano  di  Sappeda  (Sen  Stefanoto  Fomo  AToltri),  car.  road,  about  4,100 

Gtogo  Verania  (Fomo  Avoltri  to  Lorenietn),  footpath  .. ......  7,521 

WoUver  Jorh  (Fomo  Aroltri  to  KOtschach),  footpath  ...............  6,503 

MonU  Crooe  (Tolmeoo  to  KtftMhach), bridle-path.. 4,337 

Kosfeld  Paaa  (Pontebba  to  Henntgor>,  footpath.......... abont  6,000 

BaifbitzPfeHjPontobbetoTBrTU),  carriage  road  .. — 2,682 

PredU  PaM  (TarHa  to  FUtKh),  carriage  road. . 8,822 

Wamner  Beiig  (VUlaoh  to  Wunen),  oazriage  load 8,497 

Loibl  Paat  (Keuraarktl  to  Unterbergen),  carriage  road   ...... 4,446 

Seeberg  Paaa  (RrainbnTg  to  Kappel),  earxiage  road  ..~ 8,976 

8t  Leonhaid  Battel  (Kappel  to  Bolibaeh),  bridle-path 4,666 

Bchkaria  PaM(8nlzbaeh  to  Stein),  footpath : 6,198 

Woraehes  SatUl  (FUtMh  to  Kronav),  footpath . 6.254 

Kenna  Paaa  (Moiatrana  to  FeUtriti),  footpath 6,382 

9karbli\ja  Jooh  (Tolmino  to  Feiatrita),  footpath .abont  6,000 

It  is  wen  known  that  as  we  rise  from  the  sea-levd  into 
the  upper  regions  of  the  atmosphere  the  temperature 
decreases.     The  effect  «(  mowtain  chains  on  prevaUing 


winds  Is  to  carry  warm  air  belonging  to  'the  lower  region 
into' an  upper  cone,  where  it  expands  in  volume  at  the  cost 
of  a  proportionste  loss  of  heat,  often  accompanied  by  th« 
predpitatio^  of  moistuii  in  the  form  of  snow  or  rain.  The 
podtion  of  the  Alps  about  the  centre  of  the  European 
continent  has  profoundly  modified  the  climate  of  all  the 
surrounding  regiona  llie  accumulation  of  vast  mosses  of 
snow,  which  have  gradually  been  converted  into  permanent 
gladers,  maintains  a  gradation  of  very  different  ftlimft»j>« 
within  the  narrow  space  that  intervenes  between  the  foot  of 
the  mountains  and  their  upper  ridges;  it  cools  the  breezes 
that  are  wafted  to  the  plains  on  either  side,  but  its  most 
important  function  is  to  regulate  the  water  supply  of  that 
large  region  which  is  traversed  by  the  streams  of  the  Alpe» 
Nearly  all  the  moisture  that  is  predpitated  during  six  or 
seven  months  is  stored  up  in  the  fonn  ol  snow,  and  ^ulually 
diffused  in  the  course  of  the  succeeding  summer;  and  even 
in  the  hottest  and  driest  seasons  the  reserves  aocvmulated 
during  a  long  preceding  period  of  years  in  the  form  of 
gladers  are  available  to  maintaii^  the  regular  flow  of  the 
greater  streams.  Nor  is  this  all;  the  lakes  that  fill  several 
of  the  main  valleys  on  the  southern  nde  of  the  Alps  are 
somewhat  above  the  levd  of  the  plains  of  Lombardy  and 
Venetia,  and  afford  an  inexhaustible  supply,  which,  firom  a 
remote  period,  has  been  used  for  that  system  of  irrigation 
to  which  they  owe  their  proverbial  fertility.  Six  regions  or 
zones,  which  are  best  distinguished  by  their  characteristio 
vegetation,  are  found  in  the  Alps»  It  has  been  a  common 
error  to  suppose  that  these  are  indicated  by  absolute  height 
above  the  sea-leveL  Local  conditions  of  exposure  to  the 
sun,  protection  from  cold  winds,  or  the  reverse,  are  of 
primaiy  importance  in  determining  the  climate  and  the 
corresponding  vegetation. 

1.  Olive  Etgion, — The  great  plain  of  Upper  Italy  has  a 
winter  dimate  colder  than  that  of  the  British  Idands.  Tlie 
olive  and  the.  characteristic  shrubs  of  the  northern  coasts 
of  the  Mediterranean  do  not  thrive  in  the  open  air,  but 
the  former  valuable  tree  ripens  its  fruit  in  sheltered  places 
at  the  foot  of  the  mountains,  and  penetrates  along  the 
deeper  valleys  and  the  shores  of  the  Italian  lakea  The 
evergreen  oak  is  wild  on  the  rocks  about  the  kike  of  Garda; 
and  lemons  are  cultivated  on  a  large  scale,  with  partial 
protection  in  winter.  The  oHve  has  been  known  to  survive 
severe  cold  when  of  short  duration,  but  it  cannot  be  culti- 
vated with  success  where  frosts  are  prolonged,  or  where 
the  mean  winter  temperature  falls  below  42""  Fahr.;  and 
to  produce  fruit  it  requires  a  heat  of  at  least  75^  Fahr. 
during  the  day,  continued  through  four  or  five  months  of 
the  summer  and  autumn. 

2.  Vine  Regioii. — The  vine  is  far  more  tolerant  of  cold 
than  the  olive,  but  to  produce  tolerable  wine  it  demands, 
at  the  season  of  ripening,  a  degree  of  heat  not  much  lees 
than  that  needed  by  the  more  delicate  tree.  These  con- 
ditions are  satisfied  in  the  deeper  valleys  of  th^  Alps,  even 
in  the  interior  of  the  chain,  and  up  to  a  condderable  height 
on  dopes  exposed  to  the  sun.  The  protection  afforded  by 
winter  snow  enables  the  plant  to  resist  severe  and  prolonged 
frosts,  such  as  would  be  fatal  in  more  exposed  dtuationsi 
Along  with  the  vine,  many  wild  plants  characteristic  of 
the  warmer  parts  of  middle  Europe  are  seen  to  fiourish. 
A  mean  summer  temperature  of  at  least  68^  Fahr.  is  con- 
sidered necessary  to  produce  tolerable  wine,  but  in  ordinary 
seasons  this  is  much  exceeded  in  many  of  the  great  valleys 
of  the  Alps. 

3.  Mountain  Region,  or  Region  of  DeeidlEous  Trees.--^ 
Many  writers  take  the  growth  of  com  as  the  characteristic 
of  this  region;  but  so  many  varieties  of  all  the  common 
spedes  are  in  cultivation,  and  these,  have  such  different 
dimatal  requirements,  that  th^  do  not  afford  a  satisfactmy 
criteiion.  A  more  Mtural  limit  is  afforded  by  the  presenoe 
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Of  iha  obief  decidnow  trees — oak,  beebh,  ash,  and  Bjetr 
uotol  These  do  not  reach  enctlj  to  the  same  elevation, 
nor  are  they  often' found  growing  together;  but  their  npper 
limit  oorresponds  aoeniately  enoogh  to  the  change  from  a 
tempetate  to  a  colder  cUmftto  that  is  farther  prored  bj 
a  change  in  the  wild  herbaoeons  T^tation.  This  limit 
usually  lies  about  4000  feet  above  the  sea  on  the  north 
side  of  the  Alps,  but  on  the  .southern  slopes  it  often  rises 
to  5000  feet,  sometimes  even  to  6500  feet  It  must  not 
be  supposed  that  this  region  is  always  marked  by  the 
presence  of  the  charadteristio  trees.  The  interference  of 
man  has  in  many  districts  almost  extirpated  them,  and, 
excepting  the  beech  forests  of  the  Austrian  Alps,  a  con- 
siderable wood  of  deciduous  treec/'  is  scarcely  anywhere  to 
be  found.  In  many  districts  where  soch  woods  once  existed, 
their  place  has  been  occupied  by  the  pine  and  Scotch  fir, 
which  suffer  less  from  the  ravages  of  goats,  the  worst 
enemies  of  tree  vegetation.  The  mean  annual  temperature 
of  this  region  differs  little  from  that  of  the  British  islands; 
but  the  dimatal  conditions  are  widely  different  Here 
snow  usually  lies  for  several  months,  tiU  it  gives  place  to  a 
spring  and  summer  considerably  wazmjor  than  the  average 
of  our  seasons. 

4.  Subalpme  Segion^  or  BegvM  of  Comiferom  7}rem, — 
This  is  the  region  which  mainly  detomines  the  manner  of 
life  of  the  population  of  the  Alps.  On  a  roQgh  estimate, 
we  may  reckon  that,  of  the  space  lying  between  the  summito 
ol  the  Alps  and  the  low  country  on  either  side,  one  quarter 
is  availaUe  for  cultivation,  of  which  about  one-half  may 
be  vineyards  and  corn-fields,  and  the  remainder  produces 
forage  and  grass.  About  anotiier  quarter  is  utterly  barrel^ 
consisting  of  snow-fields,  glaciers,  bare  rock,  lakes,  and  the 
beds  of  streams;  and  there  remains  about  one-half,  which  is 
divided  ^tween  iore^  and  pasture,  and  it  is  the  produce 
of  this  which  mainly  supports  the  rektively  large  popula- 
tion. For  nearly  half  the  year  the  flocks  and  herds  are 
fed  on  the  upper  pastures;  but  the  true  limit  of  the  wealth 
of  a  district  is  tiie  number  of  animals  that,  can  be  sup- 
ported during  the  long  winter,  and  while  one  part  of  the 
population  is  engaged  in  tending  the  beasts  and  in  m^^king 
cheese  and  butter,  the  remainder  is  busy  cutting  hay  and 
storing  up  winter  food.  The  larger  villages  are  mostiy 
in  the  mountain  region,  but  in  many  parts  of  the  Alpe  the 
villages  stand  in  the  subalpine  region  at  heighto  varying 
from  4000  to  5500  feet  above  the  sea,  more  rarely  extend- 
ing to  about  6000  feet  The  most  characteristic  feature 
of  this  region  is  the  prevalence  of  coniferous  trees,  which, 
where  they  have  not  been  artifidally  reduced,  form  vast 
forests  that  cover  a  large  part  of  the  surface.  These  play 
a  most  important  part  in  the  natural  economy  of  the 
country.  They  protect  the  valleys  from  destiuctive  ava- 
lanches, and,  -retaining  the  supeifidal  soil  by  their  roots, 
they  mitigate  the  destructive  effects  of  heavy  rains.  In 
vaUeys  where  they  liave  been  rashly  cut  away,  and  the 
waters  pour  down  the  slopes  unchecked,  every  tiny  rivulet 
becomes  a  raging  torrent,  that  cute  away  and  carries  off  the 
grasenr  dopes  and  devastates  the  floor  of  the  valley,  cover- 
ing the  soil  with  gravel  and  debris.  In  the  pine  f  oresto  of 
the  Alpe  the  prevailing  species  are  the  common  spruce  and 
the  silver  fir;  on  siliceous  soil  the  larch  flourishes,  and 
surpasses  ^every  other  European  species  in  height  The 
Scotch  fir  IS  chiefly  found  at  a  lower  level,  and  ruely  forms 
forests.  The  Siberian  fir  is  found  scattered  at  intervals 
throughout  the  Alps,  but  is  not  common.  The  mughus, 
ereeping  pine,  or  KrtmmhoU  of  the  Qermans,  is  common 
in  the  Eastern  Alps,  and  sometimes  forms  on  the  higher 
moxmtains  a  distinct  sons  above  the  level  of  ite  con- 
geners. In  the  Northern  Alps  the  pine  foresto  rarely 
surpass  the  limit  of  6000  feet  above  the  sea,  but  on 
the  south  side  ^ey  commonly  attain  to  7000  feet;  and  the 


larch,  Sibenaa  fir,  and. mughus  often  extend  ahontki 
elevation. 

5.  Alpine  Region, — ^Throughout  the  German  Alps  thi 
word  a^  is  used  specifically  for  the  upper  pesturt^  vhm 
cattle  are  fed  in  summer,  but  this  region  is  held^te  indnde 
the  whole  space  between  the  uppermost  limit  of  tre«  and 
the  first  appearance  of  permanent  masses  of  snow.  It  is  h«n 
that  the  characteristic  vegetation  of  the'  Alps  is  developed 
in  its  full  beauty  and  variety.  Shruba  are  no*  wantrng. 
Three  species  of  rhododendron  vie  wil^  each  otfier  m 
the  brilUancy  of  their  massee  of  red  or  pink  fiowen;  Um 
common  juniper  rises  higher  still,  along  with  three  spedm 
of  bilberry;  and  several  dwarf  willows  attain  nearly  to  tlie 
utmost  limit  of  vegetation.  The  npper  limit  of  this  region 
coincides  with  the  so«cal]ed  limit  of  perpetual  snow,  whidi 
demands  further  explanation. 

6.  GUvial  Region, — On  the  higher  parte  of  lofty  nosa- 
tains  more  snow  falls  in  each  year  than  is  melted  oa  tin 
spot  A  portion  of  this  is  carried  away  by  ihe  wind  betos 
it  is  consolidated ;  a  larger  portion  accumulates  in  hbDowi 
and  depressions  of  the  surfoce,  and  is  gradually  converted 
into  glacier-ice,  which  deecends  by  a  dow  secnlar  motion 
into  tiie  deeper  valleys,  where  it  goes  to  swell  perennial 
streams.  As  on  a  mountain  the  snow  does  not  lie  in  beds 
of  uniform  thickness,  and  some  parte  are  more  expoeed  to 
the  sun  and  warm  winds  than  others,  we  commonly  find 
beds  of  snow  alternating  with  exposed  slopes  covered  with 
brilliant  vegetation;  and ^ to  the  observer  near  at  hind 
there  is  no  appearance  in  the  least  corresponding  to  tiie 
term  UmU  of  perpetual  enow.  But  the  case  is  otherwise 
when  a  high  mountain  chain  is  viewed  from  a  distanca 
Similarconditions  are  repeated  at  many  different  points, 
BO  thattibe  level  at  which  large  snow-beds  show  themsdvei 
along  ite  fianks  is  approximately  horizontsL  But  this 
holds  good  only  so  far  as  the  conditions  are  similsr.  On 
the  opposite  sides  of  the  same  chain  the  exposure  to  the 
sun  or  to  warm  winds  msy  cause  a  wide  difference  in  the 
level  of  permanent  snow;  but  in  some  cases  the  increased 
fall  of  snow  on  the  side  expoeed  to  moist  winds  msy  more 
than  compensate  the  increased  influenoe  of  the  sun's  rsya. 
Still,  even  with  theee  reservations,  the  so-called  line  of 
perpetual  snow  is  not  fixed.  The  occurrence  of  &voiinUe 
meteorological  conditions  during  several  successive  sessoDS 
may  and  does  increase  the  extent  of  the  snow-fidds,  and 
lower  the  limit  of  seemingly  permanent  snow;  while  u 
opposite  state  of  things  may  cause  the  limit  to  rise  higher 
on  the  fianks  of  the  mountains.  From  these  remarks  it 
may  be  inferred  that  all  attempts  to  fix  accurately  the 
level  of  perpetual  snow  in  the  Alps  are  fallscious,  and  can 
at  tl^e  best  approach  only  to  local  accuracy  for  a  partieolsr 
district  In  some  parte  of  the  Alpe  the  limit  may  he  set 
at  about  8000  feet  above  the  sea,  while  in  others  it  cannot 
be  placed  much  below  9500  feet  As  very  littie  snow  cu 
rest  on  rocks  t^t  lie  at  an  angle  exceeding  60**,  end  this 
is  soon  removed  by  the  wind,  some  steep  masses  of  rod: 
remain  bare  even  near  the  summito  of  the  highest  peaks, 
but  as  almost  every  spot  offering  the  least  hold  for  v^eta- 
tion  is  covered  with  snow,  few  fiowering  planta  are  seen 
above  10,000  feet  There  ia  reason  to  think,  however, 
that  it  is  the  want  of  soil  rather  than  dimatal  couditioni 
that  checks  the  upward  extensipn  of  the  Alpine  flora 
Increased  direct  effect  of  solar  radiation  compensates  for  the 
cold  of  the  nights,  and  in  the  few  spoto  where  plants  have 
been  found  in  fiower  up  to  a  height  of  12,000  feet,  nothing 
has  indicated  that  the  processes  of  vegetetion  were  sirested 
by  the  severe  cold  which  they  must  sometimes  endnia. 
TiM  climate  ci  thr  glacial  region  has  often  been  compered 
to  that  of  the  polar  regions,  but  they  are  widel(y  diffarcDt 
Here^  intense  sohir  radiation  by  day,  which  rsisea  the 
surface  when  dry,  to  a  temperature  approachii^  WFt^ 
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Bttematet  with  aevere  frost  by  night  There,  a  son  which 
never  eete  eenda  feeble  rays  that  maintain  a  low  equable 
temperatore,  rarely  rising  more  than  a  few  degrees  above 
the  freezing-point  Hence  the  npper  region  of  the  Alps 
sostains  a  far  more  Tariod  and  brilliant  yes^tation. 

At  the  earliest  period  of  which  records  are  presenred 
the  AJps  appear  to  have  been  mainly  inhabited  by  Celtic 
tribes^  some  of  which,  before  they  were  subjugated  by 
the  Romans,  had  made  considerable  progress  in  the  know- 
ledge of  the  useful  arts.  The  Rhntians  and  Vindelicians 
especially,  in  whom  a  primitiye  Tuianian  stock  seems  to 
have  been  amalgamated  with  a  dominant  Celtic  race, 
readily  assimilated  the  dvilisation  of  Home  ;  and  the 
language  of  the  conqueror,  modified  by  peculiarities  of 
pronunciation  and  the  retention  of  some  native  terms, 
still  survives  in  Eastern  Switzerland,  and  in  a  few  isolated 
▼alleys  of  Tyrol  Throughout  by  far  the  larger  part  of 
the  Alps,  however,  the  flood  of  Teutonic  invasion  either 
exterminated  or  drove  into  exile  the  previous  population. 
The  Alemanni  and  other  kindred  tribes  settled  in  the 
main  valleys  of  the  Eastern  Alps,  and  finally  became 
masters  of  the  greater  part  of  Switzerland,  leaving  to  the 
original  Celtic  population  the  Western  Alps  and  both 
slopes  of  the  great  Pennine  chain.  At  a  later  period  the 
invasion  of  Slavonic  hordes  threatened  to  substitute  a  new 
nationality  throughout  the  same  region,  but  after  pro- 
longed contests  these  tribes  were  restricted  to  its  south- 
eastern portion,  being  nearly  confined  to  the  upper  vaUeys 
of  the  Drave  and  the  Save,  with  their  tributaries  The 
Italian  vaUeys  of  the  Alps,  from  the  Yal  d'Ossola  to  the 
TagUamento,  inhabited  by  people  of  mixed  race,  have, 
with  a  few  exceptions,  preserved  the  language  of  Italy, 
mach  varied  in  tiie  local  dialects;  while  the  western  dis- 
tricts, in  which  the  Celtic  element  remained  predominant, 
have  for  the  most  part  clung  to  the  French  tongua  The 
estimates  formed  of  the  present  population  of  the  Alps  ars 
uncertain,  because  they  usually  include  towns  and  populous 
districts  lying  without  the  mountain  region.  It  is  usually 
reckoned  that  there  are  about  1,500,000  of  Celto-Oallio 
stock  in  the  French  and  Savoy  Alps,  western  Switzerland, 
and  some  voLeys  of  Piedmont;  about  4,000,000  of  Teutonic 
origin  in  the  Swiss  and  German  Alps ;  about  1,000,000  of 
Slavonic  stock,  chiefly  Slovenes ;  and  about  1,000,000  of 
Italians  in  the  vaUeys  of  Northern  Italy,  the  Swiss  cantons 
of  Tessin  and  Orisons,  and  in  the  Italian  Tyrol,  making  an 
oggreeate  of  7,500.000.  To  these  should  be  added  about 
70,000  people  speaking  some  dialect  of  the  Rhaeto-Roman 
or  Bomanf  ch.  All  these  numbers  ezoepting  the  last  are 
excessive,  if  we  would  restrict  the  estimate  within  the 
proper  IIf  its  of  the  Alps. 

Although  no  conspicuous  species  of  quadruped  or  bird 
is  known  to  be  exclusively  ooufined  to  the  Alps,  they  have 
ofbided  an  asylum  to  many  animals  that  have  become 
nre  or  extinct  elsewhere.  The  great  urns,  the  elk,  and 
the  irild  swine  have  disappeared  since  the  Soman  period, 
and  the  beaver  in  more  recent  times ;  but  the  brown  bear, 
the  lynx,  the  wild  cat,  and  the  wolf  still  survive.  Among 
R<iminants  the  red  deer,  fallow  deer,  and  roebuck,  chiefly 
found  in  the  lower  forest  region,  are  common  to  other 
mountain  districts.  More  characteristic  of  the  Alps  is  the 
chamoiB,  which  is  found  elsewhere  only  in  the  Carpathians, 
Pyrenees,  and  the  mountains  of  European  Turkey,  and  is 
the  sole  representative  of  the  antelopes  in  this  part  of  the 
world.  Hach  rarer  is  the  ibex  or  bonqnetin,  which  still 
lives  in  the  higher  Alpine  region  of  the  Qraian  Alps,  and 
possibly  also  in  some  recesses  of  the  Pennine  chain.  Un- 
like the  chamois,  which  descends  at  night  to  find  suste- 
nance as  low  as  the  vexge  of  the  pine  forests,  this  fine 
animal  rem<iins,  at  least  in  the  summer,  in  the  upper 
legion^  on  the  verije  of  the  snow-fields,  or  on  the  rock«  that 


nse  amidst  the  glaciers.  *rhe  massive  horns  of  the  male 
are  often  a  yard  or  more  in  lensln.  Closely  allied  species 
are  found  in  the  Pyrenees  and  other  mountain  rangcb  ot 
the  Iberian  peninsula,  and  in  the  Caucasus,  but  the  true 
ibex  seems  to  be  now  confined  to  this  small  comer  of  the 
Alps.  The  few  endemic  species  of  Mammalia  found  in 
the  Alps  ere  chiefly  srnaU  Rodentia  and  Insectivora,  which 
alone  can  multiply  rapidly  in  the  midst  of  a  large  and 
increasing  human  population.  The  marmot,  which  is  the 
most  chs[racteristic  of  the  Rodentia,  maintains  its  ground 
in  the  stony  recesses  c  f  the  Alpine  region,  and  does  not 
diminish  in  numbers  as  most  other  wild  animals  have 
done.  The  most  singular  of  this  group  is  the  snow-vole 
{Arvioola  nivalis),  whoee  nearest  ally  is  a  native  of  East 
Siberia.  Several  forms  (varieties  or  sub-species)  are  found 
in  various  parts  of  the  Alps.  They  ascend  through  the 
Alpine  region  to  the  rocks  of  the  glacial  zone,  at  least  as 
far  as  12,000  feet  above  the  sea;  and,  unlike  other  animals 
framed  to  endure  severe  cold,  they  continue  in  activity 
throughout  the  long  vrinter.  There  is  at  least  one  species 
of  slirew  {Sorex  atjnntu)  peculiar  to  the  Alps.  The 
Cheiroptera  are  represented  by  numerous  forms,  which, 
with  one  exception  ( Vetperuffo  maunU),  arc  not  confined 
to  this  region  ;  but  the  Alps  form  a  limit  to  the  distribu- 
tion of  many  of  this  order  :  some  species  of  middle  Europe 
do  not  cross  the  main  range,  while  several  species  of  the 
Mediterranean  region  find  their  northern  limit  in  the 
vaUeys  on  the  southern  side. 

The  Birds  of  the  Alps  are  proportionately  very  numer- 
ous. Many  southern  species  find  a  home  in  the  warmer 
Italian  valleys,  and  there  meet  northern  forms  tliat  descend 
during  the  winter  and  spring,  but  return  to  the  upper  zone 
in  the  warm  season.  Of  the  more  conspicuous  species  of 
the  high  Alps,  the  l^mmergeyer  (Gypavtoa  hurbutus) — once 
common,  but  now  become  veiy  rare — is  pre-eminent  It 
is  also  found  in  Algeria,  in  Syria,  and  in  Northern  Asia, 
but  is  one  of  those  animals  that  is  threatened  with  ex- 
tinction by  the  progress  of  civilisation.  The  rock  chough 
(PyrrKoeoroJB  alpinus),  distinguibhed  by  golden-yellow  bill 
and  feet,  builds  on  rocks  in  the  glacial  region  as  high  &s 
10,000  feet  above  the  sea.  Several  song  birds,  such  as 
the  snow  lark  and  slow  finch,  ascend  to  the  limits  of 
vegetation.  The  Oalli%ace»  are  weU  represented.  The 
oock  of  the  woods  (Tetrao  nrogallwi),  the  grouse,  ptarmignii, 
blackcock,  gelinotte,  and  rock  partridge  (Caccahit  saxtUilit), 
are  the  most  remarkable.  The  first,  which  is  somewhat 
rare  and  extremely  shy,  surpasses  the  dimensions  of  an 
ordinary  well-grown  fowl 

Several  Reptiles  are  found  even  in  the  npper  region  of 
the  Alps,  though  none  arn  very  common.  Of  three 
venomous  species  of  viper,  Vipera  hertu  ascends  to  about 
8000  feet ;  and  the  black  viper  ( V,  pruUr)  also  reaches 
the  Alpine  region.  F.  Redii  is  confined  to  the  warmer 
Italian  valleya  The  snakes  and  lizards  frequent  the 
lower  aones,  excepting  Laceria  pyrrhogattra,  which  is 
sometimes  seen  in  the  upper  region. 

Batrachians  are  more  common  than  true  reptiles.  An 
Alpine  frog  attains  the  extreme  limit  of  vegetation,  end  a 
toad  ascends  nearly  as  far.  These  have  been  considered 
by  some  as  distinct  species,  by  others  as  varieties  of  the 
common  animals.  At  'least  one  triton  (T,  Wnr/beinii)  is 
peculiar  to  the  Alps.  The  spotted  ssbLinander  is  common 
in  the  sub-Alpine  region,  but  in  the  Eastern  Alpe  it  is  re- 
placed by  8.  atra,  wbich  is  entirely  black.  This  is  some- 
times found  far  above  the  limit  of  the  pine  forests. 

The  great  lakes  of  the  Alps  are  very  rich  in  Fish,  not 
only  as  regards  the  number  of  individuals,  but  in  species 
alsa  Thus  in  the  Chiemsee,  at  the  northern  foot  of  the 
Bavarian  Alps,  thirty-three  species  have  been  found,  in 
the  lake  of  Constokoe  tweuty-m  apecics,  ind  twenty-four 
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in  tli0  lako  of  Laeerne.  The  most  eetoemed  are  those  (tf 
the  trout  and  ealmon  tribe,  whose  specific  differences  haye 
not  yet  been  fnlly  investigated  by  ichthyobgists.  First  in 
rank  is  the  saiblmg  {StUmo  saivellinus),  which  flonrishes  in 
lakes  between  2000  and  4000  feet  above  the  sea,  and 
ocoasionaUy  extends  «o  those  of  the  Alpine  region  between 
6000  and  7000  feet  The  fish  of  the  northern  side  of  the 
Alps  are  fnlly  described  in  Sicfbold's  JSusnpouer-Fueke 
Mittefeuropcu.  Those  of  the  waters  running  to  the 
Mediterranean  have  not  been  so  fully  investigated. '  Two 
or  three  peculiar  species  have  been  found  in  the  lake  of 
Geneva.  In  some  of  the  Lombard  lakes,  the  agme,  a  small 
fish  of  the  herring  tribe  (Clupea  finta),  is  a  much  esteemed 
article  of  diet 

In  the  classes  hitherto  noticed  the  number  of  species 
peculitf  to  the  Alps  is  very  small  This  rule  is  reversed 
among  the  Invertebrata,  especially  as  regards  the  Artieu- 
lata  and  Mollusca.  The  number  of  insects  is  very  great, 
and  a  considerable  proportion  extend  to  the  limit  of  per- 
petual snow.  Oswald  Heer  has  pointed  out  several  pecn- 
Uarities  in  the  insect  fauna  of  the  higher  Alp&  In  ascend- 
ing from  the  mountain  r^on  the  proportion  of  the 
carnivorous  tribes  rapidly  increases,  and  the  families  that 
feed  on  living  vegetable  matter  either  disappear  or  are 
much  reduced  in  numbers.  Beetles  and  other  insects 
either  lose  their  wings  in  the  upper  region,  or  are  represented 
by  allied  vringless  species.  Along  with  the  tendency  to 
lose  the  power  of  flight,  a  diminution  of  brilliancy  of  colour 
appears,  the  prevailing  hues  being  black  or  dingy  grey. 
These  peculiarities  are  to  be  explained  by  the  fact  that  in 
the  upper  Alpine  zone  most  insects  live  under  stones,  and 
the  power  of  flight  generally  proves  injurious  to  animals 
[fable  to  be  carried  by  the  wind  and  upward  air-currents 
over  the  snow-fields,  whence  they  are  unable  to  return. 
This' is  often  seen  to  occur  to  butterflies  and  a  few  moths, 
vrhich  ascend  as  far  as  the  highest  flowering  plants.  The 
finow-fields  and  glaciers  are  not  devoid  of  insect  life. 
Several  species  of  snow-flea  have  been  detected;  and 
farther  observation  wiU  probably  bring  to  light  other 
minute  animals  living  in  the  pools  that  form  on  the  surface 
of  glaciers,  or  on  the  snow-beds,  although  their  activity 
ia  often  interrupted  by  the  freezing  of  the  surface. 

The  Arachnida  are  eminently  characteristio  of  the  fauna 
of  the  high  Alps,  where  they  abound  both  in  species  and 
individufds.  Spiden  ascend  to  the  utmost  limit  of  vegeta- 
tion, and  are  even  to  be  found  on  the  bare  rocks  that  rise 
out  of  the  snow  up  to  a  height  of  11,000  feet 

Although  most  of  the  orders  of  Articulata  are  repre- 
«6nted  in  the  Alps  by  numerous  forms,  these  are  far  out- 
numbered by  the  total  number  of  European  spedes  of  that 
class ;  but  among  land  and  fresh- water  Mollusca  the  pro- 
^•ortion  is  reversed,  and  as  many  as  seven-eighths  of  all 
ine  species  known  in  middle  Europe,  and  a  large  propor- 
tion of  those  of  the  Mediterranean  region,  have  been  found 
in  the  Alps.  Still  more  remarkable  is  the  laige  propor- 
tion of  endemic  species.  In  the  important  group  of  the 
HeUce»  fully  one  hundred  species,  or  four-tenths  of  the 
whole  number,  are  peculiar  to  the  Alps.  Between  thirty 
and  forty  species  oxily  have  been  found  in  the  Alpine  zone, 
and  of  these  but  five —  Vitrifia  diaphana,  V.  fflaeialit,  Hdix 
fflacialit,  H,  fosteM,  and  Vertigo  CharperUieri — attain  the 
upper  limit  d  vegetation. 

The  Annulosa  and  Radiata  of  the  Alps,  so  far  as  they 
are  known,  do  not  offer  any  points  of  special  interest;  and 
the  Btndy  of  the  minute  organisms,  which  have  been 
proved  to  exist  as  high  as  12,000  feet  above  the  sea,  is 
jBtill  in  its  infancy. 

In  describing  the  several  regions  which  are  found  zh 
ascending  from  the  low  country  to  tiie  snow-clad  summits 
of  the  Alps,  and  whose  existence  is  due  to  climatal  diffei^ 


encea,  it  was  aaoemuy  to  refer  to  the  charactensne  n^ 
tation  of  each  gpne,  inasmuch  as  this  affords  the  duof 
apparent  distinction  which  climatal  conditions  imprea  oi 
the  earth's  surf aoa     The  most  cursory  obeervatum  snffiov 
to  show  that  within  each  of  the  zones  tiius  broadly  sketdied 
out  there  exist  marked  differences  in  the  vegetable  popds- 
tion,  so  that  a  comparison  of  the  local  floras  in  two  spob 
possessing  a  similar  climate  as  reoards  temperature  may 
exhibit  but  few  points  of  acreement  along  with  maay 
marked  contrasts.    This  partly  depends  on  exteinsl  oob- 
ditions,  of  which  the  most  important  are  differences  in  the 
amount  and  distribution  of  moLsture  in  the  air  and  tlie 
soil,  and  differences  in  the  composition  and  state  of  aggre- 
gation of  the  soil  itaell     But  a  more  important  element  is 
determining  the  flora  of  any  particular  district  dqwndi 
upon  the  causes  which  have  operated  throughout  the  whsk 
period  since  it  has  become  diy  land  to  facilitate  migrstun 
for  certain  speoies,  and  to  impede  it  for  othen.     The  sab- 
ject  of  the  distribution  of  Alpine  plants,  so  far  as jegaida 
the  eastern  half  of  the  chain,  has  been  very  well  dikmnd 
in  an  essay  by  Dr  A.  Eemer  in  the  Ist  voL  of  the  2d  edit 
<tf  Schaubach's  DeuUehe  Alpaij  although  some  of  the  con- 
duaions  of  the  writer  may  not  bear  careful  criticism.    Ha 
divides  the  natural  floras  of  the  Alps  into  four — named 
respectively  Arctic,  BalUc,  Pontic,  and  MedUerraneem,  the 
term  Baltic  referring  to  the  region  that  includes  Germany, 
Southern  Scandinavia,  and  North-Westem  Russia;  while 
Pontic  comprehends  the  region  north  and  west  of  the  Eoxine 
— the  northern  provinces  of  Turkey  and  the  whole  space 
between  the  Carpathians  and  the  Crimea.     It  does  not 
appear  that  the  writer  holds  that  the  plants  existing  in  the 
Alps  have  actually  migrated  to'  their  present  homes  from 
the  geographical  regions  corresponding  to  the  above  deno- 
minations,  but  merely  that  they  belong  to  the  types  of 
vegetation  characteristic  of  each  of  them.     It  must  be 
borne  in  mind  that  the  Alps,  and  especially  the  mountain 
and  sub-Alpine  regions,  produce  a  large  number  of  peculiar 
forms,  many  of  which  have  no  near  allies  in  the  other 
mountain  regions  of  Europe,  while  at  the  same  time  the 
differences  are  seldom  so  wide  as  to  place  these  in  distinct 
generic  groups;  and  it  seems  quite  inadmissible  to  suppose 
that  the  flora  has  been  altogether  formed  by  eoloniutioB 
from  surrounding  districts.    No  space  can  be  here  found 
for  details,  but  it  may  broadly  be  said  that  idiile  the 
highest  zone  of  all,  lying  dose  to  tho  limit  of  pennanent 
snow,  exhibits  throughout  the  whole  chain  an  approach  to 
uniformity,  several  of  the  most  conspicuana  spedes  beitt; 
common  to  this- and  to  Arctic  flora,  tiie  zone  immediately 
below  this,  as  well  as  those  lower  down,  shows  a  laige 
admixture  of  quite  distinct  elements.    This  is  especially 
true  of  the  southern  slopes.    In  truth,  but  a  very  few  of 
the  well-marked  endemic  spedes  of  the  Alps  are  confined 
to  the  north  side  of  the  main  chain.     A  consideraWe 
number  are  common  to  both  slopes,  and  a  still  larger  pro- 
portion are  restricted  exdusivdy  to  the  southern  side.    Of 
the  larger  groups  which  are  represented  in  tho  Alps  by 
numerous  well-marked  endemic  spedes^  the  genera  Ahdne^ 
Androsace,  Arabis,  Campanula^  Crepis,  Gentiana»  Pedicor 
laris.  Primula,  and  Saxifraga  may  be  espedally  noUdL 
Without  attempting  to  enter  into  details,  it  may  he  said 
that,  along  with  a  general  Alpine  flora,  which  extends 
througjhout  the  entire  diain,  there  are  three  large  districts 
where,  along  with  spedes  common  to  all,  we  find  a  con- 
siderable number  of  others  dther  absolutely  locsl  and 
endemic,  or  else  representative  in  tho  Alps  of  the  floras  of 
other  distant  mountain  groups*    Only  a  few  of  the  more 
remarkable  species  characteristic  of  each  can  be  dted.  His 
Wett  Alpine  Flora  is  found  in  Dauphin^  South  Ssvoy, 
and  Western  Piedmont,  >:as  far  north  as  the  group  of  ths 
Oraian  Alps.     In  the  fallowing  list  of  the  man  ] 
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able  tpeoes  tiioM  wHch  are  either  identiial  with  or 
nearly  alHed  to  ^zenean  forms  have  an  asterisk  pie- 
fixed: — 

Anba  jMfafimAma,  Eugumditg  iemaedifclia,  *lHaaUhut  fit- 
fftMhu,  aOtm  wdtfolia^  *Sapomaria  htUa,  'Hyperieum  nummw- 
ioHt^bUmm,  AdrageUut  dUjMounid$8,  £kae^iraff»  JUfndmUa,  A 
diofmtfmd^  •8.  jpedmwniema,  •AtptnUa  koBe^Ua,  OigMaria 
alvima,  AthMUa  fferbarota,  Bmrardia  BuiaemUiat  Oampatwia 
AUumU,  a  datiHet,  Primvia  margmaia,  P,  AUiotUi,  •JSHnut 
mlpimu,   Ftrmka  AttioiM,   Thymut  pipireUa,    and  Alcptcttnu 


The  Lomlcurd  Flora  la  marked  by  a  considerable  number 
of  Tory  distinct  speciea  that  are  limited  to  the  sonthem 
dedlTity  d  the  Alpsy  between  the  Lego  Maggiore  and  the 
lake  of  Garda.  Most  of  these  are  absolutely  eonfined 
within  these  bonndaries,  bat  a  few  extend  some  distance 
east  of  the  lake  of  Qarda.  The  following  deserre  to  be 
epecified}** 

Vioia  Uomottia,  V.Mer^phyOa,  SOmu  SliMbdha,  Jrtnaria 
fHm/mmU,  OyHeut  flabrt$etna,  Sangvitorba  dodecamdra^  Sax^fhtga 
VamdOMt  &  aradmcidM,  Idmrpitmm  wMdwn,  TaUkta  jpwiom*- 
tima,  LeonUdom  Imn^^onct:  Mitnutum  porri/bUum,  Cktrnpcmula 
Raitmi,  0,  doHnoidea,  Jkgphtu  ng^rit,  JBuphorMa  voHabaitt'tnd 

The  Fcut  Alpine  Flora,  extending  through  the  region 
east  of  the  Tslley  of  the  Adige,  is  characterised  by  a  large 
nninber  of  pecoliar  species,  and  by  a  perhaps  eqnal  anmto 
of  plants  not  seen  dsewhers  in  the  Alps,  bat  also  natives 
of  the  Carpathiana,  or  of  the  region  lying  between  Serria 
and  the  Adriatie.  In  the  following  list  tiiose  included  in 
iie  latter  categoiy  are  maiked  with  an  asterisk : — 

JrtMt  wMuntU,  •A,  SBopolitma,  *OordaMinM  trifolia,  Braya 
aiviiM^  Codduaria  brwicavlit,  SiUntfWtUlio,  &  alptdri$,  Dianthut 
alpimm,  *CkniMa  mrieea,  Mtdioago  Pfrona,  *F:dmiiiUa  Ohukma, 
SaaB^fragm  Ainmmws  S^ientUOt  *8.  pdnsa,  •S.  kUrae^lia^ 
*Macqudia  Sp^paetit,  AitrmUia  eomMiea,  Bladmikia  gotaenttit, 
Anihemit  dfyina,  AehUlea  Clutkma,  *Smeeio  abrotani/'oliut,  Gb»- 
teMTM  tapina^  C.  nmutritf  ^Saunwnapygmaa,  fh^euma  comotum, 
Campcmula  pvU^  C.  alpina,  O,  mortUiema,  (7.  ZcytU,  Shododm' 
drm  ehtmaeiBhit,  OetUiana  imMeata,  *(7.  ftrigida,  G.  FrfMicMi, 
*iy<m«to  mMma,  P.glvtmomt  Afidinmtoi  HaMtmaimL,  FakUrata 
BanarUm,  P,  Agaria,  Wu^fmia  ccariiUMaea,  SuUria  tpharoaphalot 
and  A  mienetphala, - 

It  is  worthy  of  remark  that  the  central  and  highest  part 
of  the  Alpine  chain,,  including  the  Pennine  and  Bernese 
groups,  the  Lepontine  Alps,  and  those  of  JN'orth  Bwitaer- 
land,  produce  scarcely  a  well-marked  species — ^with  the 
doubtful  exceptions  of  Bumex  mva/w  and  of  FUetUiUa 
fframmopetala,  whidi  is  confined  to  a  small  district  south 
east  of  Monte  Bosa — ^that  does  not  spread  throughout  the 
zest  of  the  chain.      "* 

The  phenomena  of  glacieza  have  been  chiefly  studied  in 
the  Alps,  but  th^'are  not  espedally  characteristic  of  the 
mountains  of  central  Enropeu  The  inTesturation  of  their 
origin  and  structure,  and  the  laws  of  their  motion,  fall 
within  the  province  of  the  physical  philosopher,  and  are 
^ii«<ni«MMl  eSaswhere.    See  Glaqisb8. 

The  geological  structure  of  the  Alps  is  a  subject  that  has 
occupied  the  labours  of  many  eminent  men  of  science, 
eepeoally  during  the  last  thirty  years,  yet  it  may  be  safely 
asserted  that  it  will  continue  to  offer  new  problems  to  the 
researches  of  at  kaat  another  generation.  There  is  scartely 
a  gingle  dii&cult  question  Regarding  the  nature  and  mode 
of  d^ostfeion  d  the  strata  that  make  up  the  earth's  crust, 
the  inode  of  elevation  of  mountain  chains,  the  causes  of 
the  formation  of  vaDeya  and  lake  basins,  the  action  of 
meteorio  forces,  of  livers  and  ioe«treams,  that  must  not  be 
decided  before  we  can  give  a  rational  account  of  the  struc- 
ture of  the  Alps.  Along  with  these,  and  scarcely  less  im- 
portant, is  the  study  of  the  various  agencies  involved  in 
the  phenomena  of  metamorphi8m,and  that  of  the  part 
played  by  volcanic  action  in  some  parts  of  the  chain.  The 
study  of  the  organio  remains  embedded  in  the  rocks  ii  not 
•0  constantly  the  duty  of  the  geologist  in  the  Alps  as  It  is 


in  most  other  mountain  districts;  but  of  late  years  this  has 
been  actively  pursued,  and  has  tended  to  dear  up  many 
difficulties,  while  mudi  ro<Nn  is  left  for  further  investiga' 
tion.  The  reader  is  referred  to  the  article  Qeoloqt,  and» 
with  reference  to  detailed  information  a*  to  the  structun) 
of  the  Alps,  to  the  list  of  works  on  alpine  geology  given 
below. 

The  number-  of  pablicetians  rabtiag  te  the  Alps  has  been  so 
largely  ineneeed  during  the  last  quarter  of  a  oentuy  that  a  bare 
catalogoe  would  fill  a  oonaiderable  apaoe.  The  nu^oritf  of  these 
are  of  a  xiamtive  and  descriptive  diancter,  and  do  not  add  mnch 
to  our  knowledge  of  the  Alps,  either  topographioallv  or  identificaUy. 
It  will  suffice  to  nve  here  a  brief  list  of  the  chief  works  that  may 
iairlv  be  considerea  to  have  achieved  that  object  Works  of  excla. 
sively  sdentifie  character,  especially  those  relating  to  Alpine  geologjr, 
an  separately  enumerated. 

Schenohser  (J.  J.),  Itinera  Alpina,  Leyden,  1728.  Orttner,  Die 
Eisgebirge  des  Sehweiserlandes,  Bexn,  1760.  Sanssore  ^  B.  de), 
Yoyases  dans  les  Alpes,  NenchStel,  1809-0.  Hogi  (J.  J.)»  ISftAoP' 
historische  Almnreiee,  Solothun,  1880.  Anssis  (L.),  Etudes  sor 
les  GUdsn,  xTeochAtel,  1840 ;  Systfane  (Sacaire^  on  Nonrellea 
Etades,  kc,  Paris,  1847.  Forbes  (J.  D.),  Traveli  through  the 
Alpa  of  Savoy,  ftc,  Edinbojgh,  184S.  Desor  (K),  Szcnrs&ns  et 
B^ours  dans  les  Oladers  st  les  Haatea  B^ons  des  Alpes ;  8  series, 
NeachftH  1844-4.  Salnsso  (A.  di),  Le  Alpi  che  dngono  I'ltalia, 
1"^  Parte,  Torino^  1845.  Schlagintwelt  (H.  nnd  A.),  Untersa- 
ehnngea  liber  die  Phydcalische  Oeographie  die  Alpen ;  8  series, 
Leipog,  1860-4.  OVndall  (J.),  The  QUoien  of  the  Alpa,  London, 
1860. .  Berlepsch  (a.  AA  Die  Alpen  in  Nstor-  nnd  Lebensbildem 
daisestellt^  lieipsig,  1861.  Browne  (Rev.  G.  F.JL  Ice-caves 
of  FFsaoe  and  Switserland,  London,  1866.  HoteQ,  SdentiAe 
Onide  to  Switserland,  London,  1866.  Sonklar  (Karl  von).  Die 
Oetzthaler  Oebirgignippe,  Ice.,  Qotha,  1860  ;  Die  Oebiimnippo 
der  Hohen  Taaera,  kc,  Wien,  1866.  Schanbaoh  Die  Dentsche 
Alpen;  8d  edition,  Jena,  1866-71.  Bonnev  (Rev.  T.  Q.\  The 
Alpine  Regions  of  SwitaerUmd  and  the  netghooving  ooontries^ 
Cambridge  and  London,*  1868.  BaU  {J.),  The  Alpine  Onide ;  new 
edition,  m  ten  parts.  London,  1878.  Considerable  additions  to  oar 
knowledoB  of  tne  Alps  are  also  to  be  fonnd  in  the  periodicsl  pabli- 
caiicns  <n  the  English,  Swiss,  Anstiisn,  Italian,  and  German  Alpine 
Clubs;  and  also  in  papers  that  havs  appeared  in  Fetermanns 
€hogrttphi$eh€  Mittktihmge9k 

No  general  noloncal  works  of  a  purely  sdentifio  charaeter  relat- 
biff  exclusively  to  the  fiuma  of  the  Alps  can  bequoted;  but  much 
valuable  information,  conveyed  in  a  popular  form,  will  be  found  in 
Ttehudi's  Thierleben  der  Alpenwelt.  of  which  trsnalations  have 
appeared  in  English  and  Franch.  llie  want  of  a  oompaot  work 
oontaining  descriptions  of  all  the  plants  of  the  Alps  has  Men  much 
felt  by  botanists.  Thoss  of  SwitzerUnd  and  the  Eastern  Alpa  are 
induaed  in  Koch's  Synopsis  Flcns  (3ermanic»  et  Helvetica,  a 
work  of  high  anthoritjf,  written  in  Latin ;  but  it  does  not  compre- 
hend the  sj^es  pecoliar  to  Piedmont  and  the  Western  Alps.  As 
illustrated  work,  \j  J,  (X  Weber,  Die  Aloenpilansen  Deutschlanda 
und  der  Schweis,  may  also  be  recommenoed.  Of  numerous  books 
and  memoirs  connected  with  the  geolooy  of  the  Alps,  the  following 
deserve  special  mention :— L.  .von  BufS,  Ckdogiacae  Beobachtpng- 
en  anf  Beisen,  1808.  Sir  R.  I.  Hurchison,  On  the  Geological 
Structure  of  the  Alp^  the  Apennines^  and  the  Gaipathians,  Quart. 
Journal  GeoL  Soo.  of  Londra,  voL  v. ;  a  tranali^aon  of  this  im- 
portant memoir  into  Italian,  with  an  appendix^  lyy  P.  Savi  and 
G.  Hen^ghini,  Florence,  1861.  Sedcwick  and  Hnrohiaon,  On  the 
(aecdogy  of  the  Eastern  Alps,  Trans.  GeoL  Soo.  Land.  1888.  J.  de 
Charpentier,  Esssi  sur  les  GladerB  et  snr  le  Temin  Snatique  dn 
Bassui  dn  Rhonsb  1841.  K  Stnder,  Gtooh^  dar  Bchweis,  1868 ; 
Id.  Index  dv  Petrpgraphie  und  Stratigraphie  der  Sehweis,  fte., 
Bern,  1873.  A.  Stoppani,  Studii  Geolo|^oUe  Paleontolcmchi  sulla  ' 
Lombaidia,  1867.  O.  Lory,  Deaoription  GMologique  dn  Dauphin4, 
1860.  Giimbel,  (teologie  dea  KSnifleichs  Bayera,  1861.  0.  Hear, 
Die  drwelt  dsr  Schwe^  Etbcich,  1 866.  E.  Deaar,  Der  (SeUigsbsa 
der  Alpen,  kc.,  Wiesbaden,  1866.  A.  Favn^  Reeherchea  G4o- 
logiques dans  les Partiea  de  la  Savd^  fto. ;  Yoiiines  dnHontBUmo, 
Genive^  1867.  L.  Rtttimeyer,  Ueber  Thai-  und  SeeUldinft  Basel, 
1869.  A  copious  coUeetian  of  ftots  end  obssrvstions  bsaiing  on 
the  physics  ud  recent  geolpgy  ol  the  Alps  will  be  fiiond  in  a  work 
by  M.  Dollftiss-Ausset,  MatZiianz  poor  TEtode  des  GUdsrL  of 
wnich  nine  volumes  have  appeared.  Kany  important  contributions 
to  Alpine  geolcn^  sre  scattend  tlumudi  the  Proceedings  of  sdentille 
societies.  ThtMuOdim  of  the  Wtmok  Geologiflal  Sooety  contains 
valuable  papers  by  Collegna,  Dansssb  Gras,  Huber,  Hortaiet, 
Omboni,  Reset,  and  others  The  geology  of  the  Austrian  Alpa  is 
fllustratsd  by  numerous  papers  in  the  Jahrbnch  dar  k.  k.  Rdchsan- 
stalt.  The  memoirs  oi  A.  fliiimondft  and  B.  Gastsldi,  in  tha 
Memorie  deUa  R.  Academia  di  Torino,  must  be  consulted  lyy  those 
iriio  would  study  the  geology  of  Piedmont  The  phenomena  of  the 
notioB  and  ftnustoie  of  gSdera  havs  been  disoossed  in  ] 
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pftven  tbAt  hvn  appeared  in  IIm  Ltmdan  aitd  SdMurgh  fhUetO' 
pMoal  MoMuim  dniing  the  but  thirtj  ytan.  The  imporUnt 
memoin  of  ProtewMr  lyndAll  mm  pabuahed  in  tlie  FhUMopMeal 
TmnaaUUmi  for  1857,  1868,  and  1859  ;  and  ihoae  of  the  Uta  Mr 
Hopkina  in  the  TroauaetUnu  of  the  Cambridge  Fhilotenhfcal  Society, 
ToL  TiiL  Yarlooa  sontribntiona  to  illnstnite  and  enfotoe  the  Tiewa 
tint  aet  forUi  by  the  late  Principal  Forbea  in  hia  Traoele  thnmgh 
thiAlpe  were  pabliahed  in  a  colleoted  fonn  ^7  Heaara  Black,  Edin- 
brngh,  in  1859. 

w  ith  the  exception  of  apedal  mapa  of  email  diatiieta,  the  enly 
mapa  of  the  Alpa  founded  on  aetoal  anrrer  are  thoaa  which  hare 
been  pabliahed  under  the  authority  of  tne  gofenunenta  wboae 
territory  ia  oonoemed.  Among  theae  the  tint  place  ia  doe  to  tiie 
federal  map  of  Switzerland,  execated  nnder  the  direotion  of  General 
Dofonr,  on  the  acale  iW^vn  i^  S6  aheetk  Conaldering  the  diffi- 
culty of  the  taak,  this  is  anenrpaaud  both  for  accoraoy  and  akill  in 
exeoation.  The  Aoatrian  War  Office  haa  boconght  oat,  during  the 
last  sixty  years,  a  series  of  maps,  execated  on  a  large  acale,  of  the 
seTeral  states  of  the  empire.  These  are  of  Tsry  nnequol  merit. 
That  of  the  kingdom  of  Venetian  Lombardy.  in  4S  aheeta,  on  the 
acsle  at  ttHt»  ^  considerable  merit,  bat  uUs  short  of  the  stand- 
ard of  the  Swiss  map^  A  new  map  of  TVrol  is  in  preparation,  and 
wHl  doubtless  sostain  the  repatation  of  Austrian  eartograpdiers. 
The  general  map  of  IHedmonC  in  91  sheets  on  the  scsle  T«ir»  ia 
ffi«m!»mtly  oofreot  as  regaida  the  inhabited  distrieta,  bat  ooite 
nnaatia&otoiy  aa  xegaida  the  hij^  legioou     Until  lately  tnera 


•xiatedno  tolanUawipvf  t^Alpiiw  pravfaneiaf  VteBU  tki 
genanl  nap  of  Fnooa^  on  the  acale  !,(««»  haa  of  late  jhb  Ima 
Otendad  to  the  gTMltt  part  «r  Danphini^  and  wiU  befoM  long  inefaMia 
the  newly-aoQufied  departmanta  of  SaToy  and  Nice.    The  portkn 


already  pabUaked  ia  qidta  on  a  le?el  with  modem  nqoirenMnte  ani 
lefleots  credit  on  the  French  war  depeitment    The  only  tolanlile 

nthat  indudee  the  entire  chain  of  the  Alps  la  that  eottpikdtf 
.  Hayr.  It  ia  on  a  small  acale  (n]^)*  and  ia  not  fral  fran 
aerioua  errors.  A  map  pabliahed  I7  warl,  in  48  ehaeU  Oft  a  seals 
ttMv>  entitled  *' Atba  Ton  Bfldwest  Deutachland  Otti  dam  Alpn- 
binde,"  ia  Teiy  nnaatisfartery.  Scheda'a  general  m^  of  the  Am- 
trian  Emdre  and  adjoining  teiritoriea,  in  »)  ilieeti^  ia  an  exeeDcat 
compilation.  It  indndea  the  Alpa  aa  frr  west  aa  Honte  Ross 
and  the  lake  of  Thu,  bat  the  acale  (ttAyy)  i>  ineoaTanientfy 


Of  Bedl<Mrfoel  maps  Indnding  any  eonaideraUe  portion  oC  fti 
Alpa  the  f oUowing  deserve  to  be  apeciiled  :— 

FaTre(A.),  CarteQ4oloedqne  deaPartieadeUSaToie,  ko.,YtUam 
da  Mont  Blanc.  Ottmbd,  Gecgnostiache  Karto  daa  KoDianicfta 
Bayem.  Haner  <F.  von),  Gedogieche  deberstchtskarte  der  Oesfeer- 
reichischen  Monaichie  ;  sheets  5  and  8  indade  the  Anstriaa  Alpa 
liory  (ax  Oerto  G4ol<^que  da  DanphlnA.  Moriot,  Uebenichti- 
karto  der  Kordaatlichen  Alpen.  Sismonda  (A.),  Carta  Geokgki 
di  SaTOja,  Plamonte,  e  LiguiiL  8oei4t4  Qioio^qm  de  Iteiet, 
Oarto  G4ologiqae  de  la  BavoiA  Stoder  (&)  n.  SM&ar  T.d.  Linth, 
Garto  Qfologiiiae  da  U  Soiaia.  (r.  &) 


ALFU JABBAS,  or  Alfuxasab,  a  mountainous  district 
in  the  south  of  Spain,  in  the  prorinoa  of  Andftlnma,  lying 
between  tiie  Siena  Nevada  and  the  Sienas  Lngar  and 
CkmtiaTieeas  and  consisting  principally  of  valleys,  which 
descend  at  right  angles  from  we  crest  of  the  Sierra  Nevada. 
These  valley^  are  among  the  most  beantifnl  and  fertile  in 
Spain.  They  contain  a  rich  abundance  of  fndt  trses^ 
especially  vines,  oranges,  lemons,  adid  figs,  and  in  some 
parts  present  scenes  of  almost  Alpine  grandeur.  The 
inhabitantB  are  the  descendants  of  the  Moon,  who  vainly 
sought  to  preserve  the  last  relics  of  their  independence  in 
their  mountain  fastnesses,  and  many  of  the  names  of  places 
in  the  district  are  of  Moorish  origin.  The  principal 
villages  are  Lanjaron,  Orgiba,  Trevdez,  and  Ug^ar,  all 
situated  at  a  considerable  elevation — ^the  highest,  Treveles, 
being  5333  feet  above  the  sea— cmd  eontaining  from  1500 
to  4000  inhabitants. 

ALBEDUS,  Alitsed,  or  Alubedub,  of  Beverley,  one 
of  the  earliest  English  historians,  was  bom  at  Beverley, 
in  Yorkshirei  He  wrote  in  the  reign  of  Henry  L,  but 
little  is  known  with  certainty  of  his  life.  It  is  generally 
believed  that  he  was  educated  at  Cambridge,  and  afterwards 
became  one  of  the  canons  and  treasurer  of  the  church  of 
St  John's  at  Beverley.  We  learn  from  a  note  in  Bidiop 
Tanner's  BibHotheaa  jBrU.'Eib.  that,  for  the  sake  of  im- 
provement, he  travelled  through  France  and  Italy,  uid  at 
Bome  became  domestic  chaplain  to  Cardinal  Othoboni 
He  died  in  the  year  1128  or  1120.  His  ohief  work, 
entitled  AnnaUi  iive  Hittona  de  ^%st»  Begum  Britannieoe, 
was  edited  by  Thomas  Heame  from  a  manuscript  belonging 
to  Thomas  Bawlinson,  and  was  published  at  Oxford  in 
1716.  It  contains  an  outline  of  the  hiatoiy  of  England 
from  Brutus  to  Henry  L,  written  in  elegant  Latin,  and 
with  remarkable  accuracy  as  to  facts  and  dates,  though,  of 
course,  much  of  the  earlier  portion  is  fabulous.  A  manu- 
script entitled  Libertatet  Eedetia  S,  Johannit  de  Beverke, 
in  tike  Cottonian  library,  is  also  ascribed  to  him,  but  on 
doubtful  authority.  It  is  a  collection  of  records  relative  to 
the  church  of  Beverley,  translated  from  the  Saxon. 

ALBESFOBD  (Nxw),  a  market  town  in  Hampshire,  so 
named  from  a  f oid  on  the  river  Arle,  a  tributary  of  the 
Itchin,  on  which  it  is  situated.  It  is  58  miles  distant  from 
London  and  7  from  Winchester.  It  suffered  severely  from 
a  series  of  conflagrations,  and  partiy  on  this  account  and 
from  the  decline  St  a  small  manufacture  of  lins^ys,  it  is  now 
a  place  of  littie  importanoei    Alresf ord  House,  the  seat  of 


the  Bodney  family,  is  in  the  neighbourhood,  tnd  the  nxnl 
hero  of  that  name  was  interred  in  New  Alresford  cSinrdi 
in  1792.  Miss  Mitford  was  anative  of  Alresfoid.  Afass- 
f ord  is  a  station  on  the  L.  and  &-W.  Bailway.  PopulatioD 
of  tiie  parish  of  New  Aliesford  (1871),  1623. 

ALSACE  (Qenn.  EUa$i\  a  former  province  of  Fnnee, 
divided  after  the  Bevolution  into  the  departments  of 
Haut  Bhin  and  Bas  Bhin,  and  incorporated  since  the  war 
cf  1870  with  the  German  empire.  It  is  bounded  on  the 
north  by  the  Bhine  palatinate,  on  the  east  by  the  Bhine, 
on  the  south  by  Switzerland,  and  on  the  west  by  the 
Yosges  Mountains;  and  it  comprises  an  area  of  3344 
Encash  square  miles.  The  district  possesses  many  natunl 
attractions,  and  .is  one  of  the  most  fertile  in  central  Eotoiml 
There  are  several  ranges  of  hills,  but  no  point  within  the 
povince  attains  a  gi^eat  elevation.  The  only  mar  of 
importance  is  the  iS,  which  falls  into  tiie  Bhine  after  a 
course  of  more  than  100  miles,  and  is  navigable  below 
Colmar.  The  hills  an  generally  richly  wooded,  ohifll|y 
with  fir,  beedi,  and  oak.  The  agricultural  prodoots  are 
com,  flax,  tobacco,  grapes,  and  various  othe^  fruita.  The 
country  has  a  great  wealth  of  minerals,  sQver  having  been 
found,  and  copper,  lead,  iron,  ooal,  and  rocfc-saU  bomg 
wrou^t  with  profit  There  are  considerable  manufaetme^ 
chiefly  of  cotton  and  linen.  The  chief  towns  are  Muhl- 
hausen  and  Cohnar  in  the  upper  district,  and  Sfcraaboig 
in  the  lower.  The  province  ia  tva^eraed  fstom  cast  to  west 
by  the  railway  from  Strasbnrg  to  Nancy,  and  the  main  line 
north  and  south  rana  between  Basle  and  Strasboig. 

From  a  very  early  period  and  for  many  eges  Alaeee  has  ben  a 
dinmted  tenitonr,  end  hea  saffned  in  the  oontentiona  of  rival  moan 
It  fonned  pert  of  ancient  Ganl,  and  «aa  therefore  ineladed  la  the 
Roman  empire.  The  Bomana  held  it  needy  five  hundred  ymn, 
and  on  the  diiiolation  of  their  pow^  it  paaeed  under  the  sway  ef 
the  Franki  and  of  the  early  French  monarcha,  by  nhom  It  «■ 
governed  ontfl  the  time  of  Otho  I.,  Emperor  of  Gennany,  wbo 
reigned  about  the  middle  of  the  10th  oentoiy.  It  waa  at  that 
penod  that  JUaaoe  became  Oennan :  its  original  pqpolatieB  of  Oittie 
tribee,  which  had  been  tint  Romaniaed  and  then  fintiMr  ^oaliiBd 
by  a  Fraakiah  element,  «aa  now  to  a  oreat  extent  supplanted  by  a 
pnrely  Teatonio  stock.  By  Otho  II.  m  povince  waa  ere^ed  inte 
a  landgraviate,  and  it  sabaeqnentiy  came  mto  the  iiui—iinncf  tihi 
Hooae  of  Anstria,  which  anooeeded  in  1S7S  to  the  imperial  d|plly 
of  Gennany.  Thia  state  of  thina  oontinoed  until  1U\  wbm  a 
large  part  of  Alaaoe  waa  oeded  to  Fianoe  hy  the  treaty  of  jfOaitar. 
In  the  war  which  preceded  iSbit  peace  (generally  known  aa  Ihs 
Thlrtv Tear^  War)  Ahuet  had  been  so tetriUydevaatatid  I^lhs 
FEsnoh  that  the  Gennan  empenir  found  hlsBseff  unabla  to  hou  it 
The  popoXatlon  waa  greatly  ledaoed  in  numben,  and  aach  of  te 
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Ib  tlM  «AiMait  ivtr  iMtWitb  FMimm 
VariaiiigoDtortbeftl 
to  wiM  Hodand,  that  nrt  of  Aino0  wUch  nnMlaMl  t»  (Ittluti^ 


liDw  WM  iMt  uncnltlvmtad. 
1  the  empire  of  Gennany,  i 


out  oFtheatUui«t  «r  Loaii  XlT. 


atUui«t 
nmauK 


nmSai'orvnai  hji^  Fftnoh.     Althouc^  this  Wtt  WM  tirmi- 

■atedin  1678  hy  the  traaty  of  Nimegnen,  the  French  liioiuurdi  wa* 
dedioaa  of  inoorporating  a  atill  lamr  amount  of  Rhin^  tenitoiy  ; 
and  aoooidingl7,  in  l£o  he  laid  cUlm  to  a  nomber  of  teirltoriea, 
belonftlnff  to  princee  of  the  empire,  which  he  alleged  had  been  die- 
membeiS  from  Aleace.  It  waa  ordered  that  theee  teniiuriee  e&ocld^ 
be  at  once  xeatpred  to  that  prorinee  under  the  crown  of  France,  moC 
eereral  independent  florerelflia  were  dted  to  appear  before  two 
chambere  of  inqniry  which  Looia  had  eatabUahed  at  Briaaao  and 
Mets.  Thp  praioea  appeeled  to  the  German  emperor  and  to  the 
Diet ;  bat  the  prerkma  wan  had  ao  ezhanated  the  power  of  the 
foroer  that  nothing  ooold  be  done  to  reaiat  the  aggreeeian.  In 
1081  the  Fronrh  tioopa  ondv  LoaTola  leiaed  Stiaabiuieb  aided  by 
the  tieachexT  of  the  udiop  and  other  great  men  of  the  city.  A 
farther  war  broke  out,  bat  bj  the  treaty  of  Batiabon  in  1884, 
Straabug  waa  eecoied  to  France.  Anin  the  war  waa  renewed  in 
1688,  and  eontinned  for  nine  yean,  when,  at  the  peace  of  Byiwick. 
fa.  1097,  another  conaidenble  portion  of  Alaace  waa  ceded  to  France. 
Some  remaining  territociea  of  anaU  extent  wen  acqaired  Vy  the 
French  alter  the  rerolntion  of  1769.  ' 

It  will  be  aeen  from  the  foragolng  aketch  that  Aleaoe  waa 
•Ari|dnaUy  IVeiidh,  that  it  then  became  German,  and  then  French 
4«Sbu  Fran  "the  middle  ot  the  tenth  centoiy,  howeTer,  the  popu- 
lation hM  in  the  main  been  Teatonio  ;  and  the  French  oonqueete  of 
the  aerenteenth  oentoiy,  while  modifying  thia  element,  atill  left  it 
predominant  The  people  ccntinued  to  nae  German  aa  their  native 
tongue^  thoo^  the  eoncated  daaaea  alao  apoke  French.  Pro- 
feeetantian  waa  profeeeed  'by  a  laive  number  of  the  inhabitants  ;  and 
In  many  napecto  their  eharactenatica  identified  them  nther  with 
the  race  to  the  eeat  than  that  to  the  weat  of  the  Rhine.  Inproceee 
of  time,  howorer,  they  conaidered  tiMmaeWea  Fnnoh,  ahd  toat  all 
deain  tot  re^mnexation  to  any  of  the  German  Stotee. 

Alnoe  snfferad  a  good  deal  In  the  war  of  1870>71. 
The  earlier  battles  of  the  campaign  were  )obght  there; 
Straabnrg  aod^  otlier  of  iti  fortified  towns  were  besieged 
and  taken ;  and  its  people  were  compelled  to  submit  to 
weiy  severe  ezaefcionB.  Tbe  dyU.  and  military  govern- 
ment of  tlie  province,  as  well  as  that  of  Lorraine,  waa 
ammtmttA  \yy  &e  QmuoiB  BB  soon  ss  they  obtained  pos- 
session of  those  parts  d  France,  which  was  very  shortly 
after  the  conmienoement  of  the  war.  The  Alsatian  rail- 
ways wen  reorganised  and  provided  with  a  staiF  of  Gennan 
offidah.  Qeiman  stamps  were  introdnced  from  Berlin ; 
the  oocnpied  towns  were  garrisoned  by  the  Landwehr ;  and 
requisitions  on  tt  large  sole  were  demanded,  and  paid  for 
in  eheqnes  which,  at  Uie  dose  of  the  war,  were  to  be 
honoored  by  whichever  side  shoold  stand  in  the  onpleasant 
position  of  the  conquered.  The  people,  notwithstanding 
tiieir  Qerman  origin,  ahowed  a  very  strong  feeling  sgainst 
the  invaders,  and  in  no  part  of  France  was  the  enem]» 
resisted  with  greater  stubbonmeea  It  was  evident  from 
an  early  period  of  the  war,  however,  that  Prussia  was 
resolved  to  reannez  Alsace  to  Qerman  territoiy.  When  the 
TCftliminaries  of  peace  came  to  be  diacnssed  at  Versailles  in 
February  1871,  the  cession  of  Alsace,  together  with  what 
18  called  Qerman  Lorraine,  was  one  of  the  earliest  con- 
ditions laid  down  by  Count  Bismarck  and  accepted  by  M. 
Thiers.  This  sacrifice  of  territoiy  was  afterwards  ratified 
by  the  Natbnal  Assembly  at  Bordeaux,  though  not  without 
a  protest  from  the  representatives  of  the  departments  about 
to  be  given  up;  and  thus  Alsaoe  once  more  became  Qerman. 
By  t^  b>n  f or  the  incorporation  of  Alsace  and  Gennan 
Lorraine,  introduced  into  the  Qerman  Parliament  in  May 
1871,  it  was  provided  that  the  sole  and  supreme  control  of 
the  two  provinces  should  be  vested  in  the  Emperor  of 
Gennany  and  the  Federal  Council  until  Januaiy  Ist,  1878, 
when  the  constitution  of  the  German  empire  was  to  be 
established.  Bismarck  sdmitted  the  aversion  of  the  popu- 
laee  to  Prussian  rule,  but  said  that  everything  woiud  be 
dona  to  conciliate  the  people  ^us  policy  appears  really 
to  luKva  been  carried  ont^  and  it  was  not  loi^  in  bearing 
fruit  ICanyof  the  inhabitants  of  the  eonqnered  districts, 
bowvre^  still  da^g  to  the  oU  connection^  and  on  the  30th 


of  September  1873— the  day  by  whidi  the  people  were 
required  to  determine  whether  they  would  consider  them- 
sdves  German  sntjeeto  and  remain,  or  French  subjects  and 
transfer  their  domicile  to  France-— 45,000  dectod  to  bo 
still  French,  and  sorrowfully  took  their  departure  The 
Geiman  system  of  compulsory  education  of  eveiy  diild 
ahovb  the  age  of  six  was  introduced  directly  after  the 
annexation.  The  population  in  1 871  amounted  to  upwards 
of  1,060,000. 

AXSEN,  an  idand  in  the  Baltic,  dtuated  off  the  coast 
of  Schleswig,  in  the  Little  Bdt  It  formerly  bdonged  to 
Denmark,  but,  as  a  result  of  the  Damah  war  of  1864,  waa 
incorporated  with  Gennany.  Its  area  is  106  square  iniles ; 
the  length  nearly  20,  and  the  breadth  from  3  to  12  miles. 
The  island  is  fertile,  richly  wooded,  and  yidds  grain  and 
fruit  Sonderburg,  the  capital,  a  town  of  5475  inhabitants, 
with  a  good  harbour  and  a  considerable  trade,  is  situated 
on  the  narrow  channel  that  separatee  Alsen  from  the 
mainland.     Population,  22,500. 

ALSOP,  YiNOXMT,  a  cdebrated  Nonconfonmst  divine, 
was  educated  in  St  John's  College,  Oambridgei  He  received 
^^ncon's  orders  from  a  bishop,  whereupon  he  settled  as 
assistant-master  in  the  free  school  of  Oakham,  Rutland. 
He  was  recovered  from  indifferent  associates  here  by  a  very 
worthy  minister,  the  Bev.  Beigamin  King.  Subeequentiy 
he  muried  Mr  King's  daughter,  and  "  becoming  a  convert 
to  his  prindples,  recdved  ordination  in  the  Flresbyterian 
way,  not  being  satisfied  with  that  which  he  had  from  the 
bishopii"  He  waa  presented  to  the  living  of  Wilby  in 
Northamptonshire ;  but  was  thence  ejected  by  the  Act  of 
Uniformity  in  1662.  After  his  « ejection  he  preached 
privatdy  at  Oakham  and  Wellingborough,  aharing  the 
common  pains  and-  penalties  ai  Nonconformists — e.^.,  he 
was  impriMued  six  months  for  praying  with  a  sick  person. 
A  book  against  Sherlock,  called  AntuoMta  (after  Sodnns)^ 
written  in  the  vein  of  Andrew  Marvdl's  SehantU  Trxau- 
protect  procured  him  much  odebrity  as  a  wit  Dr  Bobert 
South,  who  cannot  be  supposed  to  have  been  favourably 
disposed  towards  the  Nonoonfomusts,  publidy  pronounced 
that  Aisop  had  the  advantage  of  Sherlock  in  every  way. 
Besides  fame,  Antiiouo  procured  for  its  author  an  invita- 
tion to  succeed  the  venerable  Mr  Cawton  in  Westminster. 
He  accepted  the  call,  and  drew  great  multitudes  to  his 
chapeL  The  other  books  he  puUidied  showed  a  fecundity 
of  wit,  a  playful  strengtii  ol  reasoning,  and  a  provoking 
indomitableness  of  railleiy.  Even  with  Dr  Goodman  and 
Dr  Stillingfleet  for  antagonists,  he  more  then  hdd  his 
own.  HIb  Miickirfo/  Impoiiiumt  in  answer  to  the  latter'a 
MitMef  of  Separaiionf  and  Meluu  Inquirendum  in  answer 
to  the  former's  CcmpamonaU  Inquirp,  remain  historicd 
landmarks  in  the  history  .of  Nonconformity.  Later  on, 
from  the  entanglements  of  a  son  in  alleged  treasonable 
practices,  he  had  to  sue  for  and  obtained  pardon  horn 
King  James  IL  This  seems  to  have  given  a  somewhat 
dijdomatic  character  to  his  dosing  years,  inasmuch  as, 
while  remaining  a  Nonconf omust,  he  had  a  good  ded  to 
do  with  proposed  poUtical-eodesiastical  compromisea.  He 
died  Kay  8,  1703.  (a.  b.  o.) 

AT^TED,  JoHAHir  HmntiOH,  a  Qerman  IVotestant 
divine,  and  one  of  the  most  voluminous  writers  of  the 
17th  century,  was  bom  in  1588.  He  was  some  time  pro- 
fessor of  philosophy  and  divinity  at  Herbom,  in  the  county 
of  Nassau,  and  afterwards  at  Wdssenburg  in  Transylvania, 
where  he  continued  till  his  death  in  1638.  HIb  Xneifdo- 
pcBoKa,  the  most  considerable  of  the  earlier  works  of  that 
daai»  was  long  hdd  in  very  high  estimation.  It  was  nub- 
lished  in  1630,  in  two  large  folio  vdumes,  the  whole 
haling  been  composed  by  hin^dl  His  Tketaurui  Chromo- 
logim  has  gone  through  severd  editiona  He  published 
in  1637  a  treatise,  Jk  MUU  Ant^ii^  in  which  ha  asserted 
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that  Um  leign  ol  Um  aiints  on  tartli  wta  to  begin  in 
169i. 

AliSTON,  Cbablbi,  M.D.,  a  botanical  and  madical 
writar,  was  bom  in  the  weet  of  Scotland  in  the  year  1683. 
He  b^;an  hia  etodiee  at  the  nniYezaity  of  Glasgow;  and  on 
the  dnth  of  hia  father,  proaecnted  them  under  the  patron- 
age of  the  Dncheoa  of  Hamilton.  After  studying  at  Ley- 
den  under  Boerhaave,  along  with  Alexander  Monro  (1716- 
19),  he  returned  to  Edinburgh,  and  shared  with  Monro, 
RuUieiford,  Sindaxr,  and  Plummer,  the  honour  of  laying 
the  foundation  of  the  renowned  school  of  medidne  thero. 
He  lectured  on  botany  and  materia  medica  with  increasing 
reputatbn  till  liis  death  in  Noyember  1760.  He  was  a 
man  of  great  ability,  and  an  assiduous  student  of  scienoei 
His  moat  valuable  work  is  his  Ledura  <m  Materia  Medico, 
3  Tols.,  1770. 

AJU3TB0EMEB,  Jonas,  a  Swedish  industrial  reformer, 
waa  bom  at  Alingsaes,  in  West  Gothland,  on  the  7th  Jan. 
1685.  He  left  his  natiye  Tillage  at  an  early  agq^  and  in 
1707  becune  derk  to  Alberg,  a  merchant  ii  Stockholm, 
whom  he  accompanied  to  London.  After  canying  on 
business  for  three  years,  Alberg  failed,  and  AlstrGm  (as 
the  clerk  then  called  himself)  engaged  in  the  busineas  of 
shipbroker  on  his  own  account,  which  erentuaDy  proTed 
reiy  successful  After  travelling  for  several  years  on  the 
Continent,  he  was  seized  with  the  patriotic  desire  to  trans- 
j)]ant  to  his  native  country  some  of  the  industries  he  had 
seen  flourishing  in  Britain.  He  accordingly  returned  to 
Alingsaes,  and  in  1724  established  a  woollen  factoiy  in  the 
village^ -which  after  preliminary  difficultiea  was  completely 
suooMsfuL  He  next  established  a  sugar  refinery  at  Ciothen- 
burg;  introduced  improvements  in  the  cultivation  of 
potatoea  and  of  planta  suitable  for  dyeing ;  and  directed 
attention  to  improved  methods  in  shipbuilding,  tanning, 
and  the  manu&cture  of  cutleiy.  But  Ids  most  successful 
undertaking  was  the  importation  of  sheep  from  England, 
Spain,  and  Angora.  In  retum  for  his  services  he  receivefl 
many  marks  of  distinction.  He  was  created  (1748^  knight 
of  the  order  of  the  Korth  Star ;  and  a  few  years  later  re- 
ceived letters  of  nobility,  with  permission  to  change  his 
name  to  Alstromer.  He  died  June  2, 1761,  leaving  several 
works  on  practical  industrial  subjects.  A  statue  was  erected 
to'  his  honour  in  the  exchange  at  Stockholm.  One  of  his 
sons,  Clas  (ie.,  CSaude),  was  a  naturalist  of  considerable 
emine^ceL 

ALT,  or  Aluta,  a  tributary  of  the  Danub^  which, 
rising  in  the  eastern  Oarpathian  mountains,  flows  through 
Transylvania  and  WaUashia,  entering  the  latter  by  tbe 
pass  of  Bothenthurm,  and  joins  the  Danube  opposite 
Kicopoli,  after  a  course  of  more  than  300  miles. 

ALTAI  MOUNTAINS,  a  group  of  mountains  in  central 
Asia,  separating  the  table-lands  of  Mongolia  from  Siberia. 
The  UTwdar  chains  of  which  the  group  consiBts  extend 
from  85^  to  103*  E.  long.,  and  from  48*  to  34*  N.  lat 
The  great  Siberian  rivers,  the  Obi,  IrUsh,  and  Tenesei, 
take  Uieir  rise  in  tl^ese  mountains,  which  are  said  to  abound 
in  scenes  of  picturesque  beauty.  The  highest  summits 
exceed  12,000  feet  The  range  is  rich  in  mineral  produc- 
tions, particularly  silver,  copper,  and  iron.  See  Asia,  and 
Geoobapht,  Phtuoal. 

ALTAMURA,  a  cathedral  town  in  the  south  of  Italy, 
provmoe  of  Terra  di  Bail,  28  miles  &W.  of  BarL  It  is 
situated  in  a  fertile  country,  which  produces  wine  and  oil, 
and  is  said  to  occupy  the  site  of  the  ancient  iMpatia. 
Population,  17,365. 

UjTJlR,  m  Clameai  AniiquUy,  was  a  solid  base  or 
pedestal  on  which  supplicatbn  was  made  and  sacrifice 
offenA  to  the  gods  and  deified  heroes.  According  to  this 
diffortsnce  in  tne  service  for  whieh'  they  were  employed, 
altanflbll  into  two  daases^  of  whick  tho  one^  smaller  and 
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j  lower  ao  that  the  nippliant  eould  kneel  upon  %  stood 
inside  temples,  in  front  of  the  sacred  image ;  whik  the 
other,  destined  for  burnt  sacrifice,  was  placed  in  the  opea 
air,  and,  if  connected  with  a  temple,  in  front  of  the  entmiee. 
Possibly  altars  of  the  former  dasa  were  substitutes  for,  sad 
rendered  the  same  service  in  historical  timea  aa,  in  snsailr 
age^  the  base  of  the  sacred  image  within  a  temple.    la 
thii  case  the  altar  of  Apollo  at  Delphi,  on  which  Neopto- 
lemus  is  frequently  represented  on  the  Greek  vases  u 
taking  refuge  from  Orestes,  might  be  re^ffded  as  tho 
pedestal  of  an  invisible,  image  of  the 
god,  and  as  fulfilling  the  same  function 
as  did  the  base  of  the  actual  image  of 
Minerva  in  Troy,  towards  which  Oaa- 
sandra  fled  from  Ajaz.    The  other  dass 
of  altars,  called  finftjoihy  the  Greeks  and 
aiiaria  by  the  Bomans,  appear  to  have 
originated  in  such  temporary  construo- 
tions  as  heaps  of  terth,  turf,  or  stone, 
made  as  occasion  offered  for  kindling  ^"^^^zST^'^' 
a  fire  for  sacrifice.    The  next  step  was         """^  ""^ 
to  allow  the  bonea  and  ashea  of  the  victims  ssc^ifioed 
to  accumulate^  and  upon  this  to  kindle  new  firea.    (Allan 
so  raised  were  viewed  with  particular  sanctity,  the  mcit 
remarkable  recorded  instancea  of  them  being  the  altm 
of  Juno  at.  Samoa  and  at  Olympia  (Pansanias,  v.  14^  5; 
V.  10,  6),  of  Apollo  at  Thebes  (Ptoaanias,  ix.  11,  5),  sod 
of  Jupiter  at  Olympia.     The  last-mentioned  stood  od  s 
platform  (wp6$vats)  measuring  125  feet  in  circumfereoce, 
and  led  up  to  by  steps,  the  altar  itself  being  22  iset  lof^ 
Women  were  excluded  from  the  platform.     Where  hecsr 
tombs  were  sacrificed,  the  rpoOwns  necessarily  assomed 
colossal  proportions,  as  in  the  case  of  the  altar  at  Parioa, 
where  it   measured  on  each  side  600  feet      The  sHar 
of  Apollo  at   Delos  (6  KMpdrtvoi  P^t/toi)  waa   msde  cl 
the  horns  of  deer  believed  to  have  been  slain  by  Disna ; 
while  at  Miletus  was  an  altar  composed  of  the  blood  of 
victims  sacrificed.    The  altar  used  at  the  festival  in  hcnoor 
of  Dttdalus  on  Mount  Citlueron  was  of  wood,  and  was 
consumed  along  with  the  sacrifice  (Pansanias,  ix.  3^  S). 
Other^  of  bronxe,  are  mentioned;  but  while  these  were 
exceptional,  the  usual  material  of  an  altar  waa  marble, 
and  its  form,  both  among  the  Greeks  and  Romans,  either 
square  or  round;  polygo- 
nal altars,  of  which  ex- 
amplea   still  exist,  being 
exceptions.     When  sculp- 
tured    decorations     were 
added      they     frequently 
took    the  form  of   imita- 
tions of  the  actual  festoons 
with  which  it  was  usual  to 
ornament  altars,  or  of  sym- 
bols, such  as  crania  and 
horns  of  oxen,   referring 
to  the  victims  sacrificed. 
Aa    a    ruk,    the    altars 
which  existed  apart  from 
temples    bore    llie   name 
of  the  person  by  whom 
they  were  dedicated,  and 
the  «Mw<Mi  of  the  deitiea  in  whose  service  they  were;  or,  ii 
not  the  name,  some  obvious  representation  of  tike  deity. 
Such  is  the  purpose  cf  the  figures  of  the  Mnaea  on  anahar 
to  them  in  the  Britiah  Museum.    An  ahar  was  retainedfor 
the  service  of  one  particular  god,  except  where,  throuf^  kMil 
tradition,  two  or  more  deities  had  become  intimately  asse- 
dated,  as  in  the  case  of  the  altar  at  Olympia  to  Diana  and 
Alpheus  jointly,  or  that  of  Neptune  and  Erechtheoa  in  the 
£rechtbenm»t  Athens,  and  othen  Such  deitiea  were  stykd 
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aiS/iPto/tmf  each  ]ia?ing  a  aepamte  part  of  the  altar,  if  we 
may  judgA  from  that  at  the  Amphiareum  at  Oropos  (Paa- 
aaniafl^  i  34,  2).  Deities  of  an  inferior  order,  who  were 
oonceiYed  aa  working  together — 0.^.,  the  wind  goda — had 
an  altar  in  common.  In  the  same  way,  the  "  unknown 
goda"  were  regarded  aa  a  nnit,  and  had  in  Athena  and  at 
Olympia  one  altar  for  all  (Panaaniaa,  i  1,  4;  t.  H,  5  j 
^cta  of  Apoatlee,  ZYii  18).  An  altar  to  all  the  gods  is 
mentioned  by  .fischylna  (SnppL  t.  225).  Among  the  excep- 
tional classes  of  altars  are  also  to  be  mentioned  those  on 
which  fire  could  not  be  kindled  (finfidi  drvpot),  and  those 
which  were  kept  free  from  blood  (fiwfui  dyou/uuerot),  of 
which  in  both  respects  the  altar  of  Zens  Hypatos  at  AUiena 
was  an  example.  The  irrUma  a  round  altar ;  the  ftrxopa, 
one  employed  apparently  for  sacrifice  to  inferior  deities  or 
heroes,  or  on  oomparatirely  unimportant  occasions,  as  was 
also  the  ara  among  the  Romana ;  though  ara  ia  aometimen 
used  with  the  same  signification  aa  aitare,  and  etymo- 
logically  would  haye  the  same  meaning  if  it  ia  oorroctly 
deriTed  from  SLt(pv>,  not  from  ardere;  while  altar$  ia  con- 
nected with  aUua,  "  high.* 

Egyptian  altars  were  monoliths,  in  the  form  of  a  truncated 
cone  about  four  feet  in  height  Some  are  extant^  made  of 
granite,  others  of  green  basalt;  in  almost  every  case  they 
bear  hieroglyphical  inscriptions.  In  the  temple  of  Jupiter 
at  Babylon  there  was  an  altar  of  masaiTe  gold.  Assyrian, 
figyptian,  and  Persian  altars  were  either  square  or  oblong. 

The  most  ancient  altars  of  whic^  any  record  haa  be^ 
preeerved  are  those  mentioned  in  the  Bible.  Aa  sacrifice 
impliee  an  altar,  there  must  have  been  altars  for  those  of 
Gun  and  Abel ;  but  the  first  which  ia  mentioned  ia  that 
which  Noa!i  after  the  flood  '*  builded  unto  Jehovah"  (Oen. 
▼01  20).  The  three  patriarchs,  Abraham,  Isaac,  and  Jacob, 
are  repeatedly  said  to  haye  built  an  altar  in  the  different 
parts  of  the  land  of  Canaan  in  which  they  sojourned ;  and 
though  it  ia  not  stated  expressly,  yet  it  may  be  inferred 
from  there  having  evidently  been  a  place  where  Abraham 
waa  accustomed  to  "  stand  before  Jehovah*  (ibid,  xix.  27), 
that,  once  built^  it  remained  during  the  whole  period  of 
the  encampment  at  the  particular  place,  and  was  fluently 
used  for  the  purpose  of  sacrificing. 

But  the  most  remarkable  altar  mentioned  in  the  book  of 
Geoeaia  is  that  which  Abraham  built  for  the  sacrifioe  of 
his  son  luac,  from  which  we  glean  aeveral  particulars 
relative  to  the  patriarchal  worship.  The  altar  was  evi- 
dently something  distinct  from  the  wood  by  whose  fire  the 
sacrifice  was  to  be  burnt,  for  Abraham  **  built  an  altar  and 
laid  the  wood  in  order,"  which  he  had  brought  with  him 
from  Beersheba,  as  if  he  oould  not  count  upon  finding  it  at 
the  place.  The  victim  also  was  bound,  laid  upon  the 
wood,  and  there  slain.  This  was  oontnuy  to  the  practice 
under  the  Levitical  dispensation,  when  the  fire  on  the  top 
of  the  altar  was  kept  continually  burning;  and  the  animal 
waa  killed  before  being  carried  up  to  it;  but  it  is  pro- 
bably alluded  to  in  a  verse  of  ihe  Psalms,  which  haa  given 
much  trouble  to  oommentaton,  who  have  tried  to  reconcile 
it  with  the  precepts  of  the  Mosaic  law — "  Bind  the  sacrifice 
with  eords  unto  the  horns  of  the  altar  *  (Ps^  cxviiL  27). 
To  ihia  simple  patriarchal  ritual  belong  also  the  rules 
about  the  construction  of  altan  given  to  the  Israelites 
shortly  after  they  left  ^ypt  (Exod.  zx.  24-26).  While 
SGJouming  in  that  country  they  do  not  seem  to  have 
offered  any  sacrifice  to  Jdbovah,  till,  just  aa  they  were 
leaving  it,  they  were  conmianded  to  saoifice  the  passover. 
It  is  not  unlikely  that  they  might  have  despised  the  simple 
altars  of  their  forefathers,  and  tried  to  imitate  thoee  which 
they  had  seen  in  ISgypt,  as  they  so  soon  copied  their  late 
oppressors  in  a  stall  graver  matter,  the  making  a  snppoeed 
tikenesa  of  the  Deity.  They  were  therefore  ordered  to 
make  their  altan  of  earth.    Stones  might  also  be  used. 


but  they  were  not  to  be  hewn,  nor  were  the  altan  to  be  n 
high  aa  to  require  the  offerer  to  go  up  by  atepa  to  anang9 
the  sacrificea  upon  them. 

The  first  altar  that  is  mentioned  aa  having  been  built 
after  these  directions  were  given,  waa  the  one  for  the 
solemn  covenanting  sacrifioe  between  God  and  the  Jaraelitea 
(Ex.  xxiv.  4-6).  There  it  Ib  mentioned  that  Moses ''builded 
an  altar  under  the  hill,  and  twelve  pillars,  accordiog  to 
the  twelve  tribea  of  Israel*  Ita  being  under  the  hill 
may  have  been  a  significant  protest  against  the  prevalent 
heathen  error  of  localising  the  Deity  in  the  sky,  and  the 
twelve  pUlars  or  rough  blocks  of  stone  appear  to  have  been 
a  principal  part  of  the  materialB  used  in  constructi2g  it 
They  may  be  compared  with  the  "  twelve  stones,  aoooiding 
to  the  number  of  the  tribea  of  the  sons  of  Jacobs*  with 
which  Elijah  built  his  altar  on  Cannel  (1  Kings  xviil  31). 
We  seem  to  learn  from  these  examples  that  when  an  altar 
waa  to  be  constructed  for  a  special  occasion,  it  was  fitting 
that  it  should  bear  a  symbolinn  of  all  in  whose  name  the 
sacrifice  waa  offered.  It  Ib  to  be  observed  that  thia  precept 
about  making  altan  of  earth  or  of  unhewn  atonea  was 
anterior  to  the  Levitical  ceremonial,  and  was  superseded 
by  it  After  the  sin  of  making  the  golden  calf,  the  whole 
ceremonial  of  the  worship  of  the  Liraelitea  waa  altered. 
According  to  the  new  ritual,  two  different  altan  were 
required,  and  they  were  permanent,  being  carried  about  in 
the  people'a  wanderings,  and  replaced  by  others,  similar, 
but  larger  and  more  costly,  when  the  ark  waa  placed  in 
the  temple  on  Mount  Moriak 

The  first  of  these  altan  waa  that  for  humt  ofsringM, 
For  the  tabemade  this  waa  hollow,  made  of  boards  of 
shittim-wood,  covered  with  brassi  It  was  three  cubits  or 
about  five  feet  high,  and  five  cubita  or  eight  feet  square. 
It  had  a  horn  at  each  comer,  and  was  carried  about  by 
means  of  stavea.  The  corresponding  altar  in  the  temple 
was  of  greatly  laiger  dimensions,  ten  cubits  or  about  18  feet 
high,  and  in  the  first  temple  20  cubits  square,  and  in  thp 
second  24  cubits.  The  tradition  of  the  Jews  is,  that  it  was 
32  cubits  (about  60  feet)  square  at  the  baae^  contracting  to 
24  at  the  top,  by  several  ledges  round  it  at  different 
heights.  It  must  therefore  have  been  an  immense  struc- 
ture, and  though  called  "  an  altar  of  brass,*  was  probably 
built  of  stones,  and  merely  covered  with  platea  of  that 
metal  From  the  account  of  the  building  of  the  altar  in 
the  second  temple  giien  in  1  Maco.  iv.  46-47,  it  is  pro- 
bable that  it  consuBted  merely  of  a  masa  of  masonry  of 
the  proper  form.  Ezekiel,  in  hii  vidoh  of  the  temple^ 
gives  a  description  of  the  altar  of  burnt-offerings,  from 
which  we  learn  that  it  was  surrounded  by  several  ledgea 
or  steps,  each  a  cubit  broad.  The  uppermost  of  these 
was  two  cubits  (about  3  feet)  below  the  top  of  the  altar, 
so  that,  standing  upon  it^  the  priest  was  able  to  arrange 
the  sacrifice  upon  the  fire,  which  was  kept  always  burnings 
to  supply  it  with  fuel,  and  to  remove  the  ashes.  The 
lower  ledges  were  to  enable  him  to  sprinkle  the  blood  on 
the  sides  of  the  altar,  which  (According  to  the  Levitical 
ritual)  waa  sometimes  to  be  done  on  the  upper  part  of  the 
altar,  and  sometimes  on  the  lower  part  The  lowest  st^ 
is  said  to  have  had  a  raised  ledge  on  the  outside^  by  which 
the  blood  poured  upon  it  was  confined  til^it  ran  through 
a  hole  into  a  subterranean  pipe. 

One  of  the  most  difficult  questiona  about  the  Levitical 
altan  ia  their  having  horns ;  for  these  do  not  seem  to  hav^ 
been  used  in  that  ritual,  yet  they  are  spedaUy  ordered  to 
be  made,  not  only  in  the  altar  of  bumlHofferings,  but  alao 
in  that  cHt  incense ;  and  on  certain  solemn  occasions  thcj 
were  sprinkled  with  blood,  as  if  they  were  not  mere  ^ypend- 
agea  or  omamenta  of  the  altar,  but  had  a  special  sigid* 
ficance  of  their  own.  From  the  way  they  are  spoken  of  in 
the  book  of  Exodus,  we  aee  that  thej  must  then  hgn  beaa 
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well  known,  and  it  might  almost  be  thooght  tbat  tney  were 
retained  from  the  dder  ritual  according  to  which  th^ 
were  need  to  bind  the  victim  that  was  alam  upon  the  altar. 

The  second  temple  having  suffered  greatly  in  the  wan 
between  the  kings  of  Syria  and  Egypt,  and  been  plundered 
by  the  Romans,  was  almost  rebuilt  by  Herod,  the  restorer 
tion  occupying  forty-six  years.  The  altar  of  burnt-offering 
erected  then  is  thus  described  by  Josephus  {De  Bell,  JtuL 
▼.  6,  6)  : — "  Before  this  temple  stood  the  altar,  16  cubits 
high,  and  equal  both  in  length  and  breadth,  each  of  which 
dimensions  was  50  cubits.  The  figure  it  was  built  in  was 
a  square :  it  had  comers  like  horns,  and  the  passage  up  to 
it  was  by  an  insensible  acclivity  from  the  south.  It  was 
formed  without  any  iron  tool,  nor  did  any  iron  tool  so 
much  as  touch  it  at  any  time.''  A  pipe  was  connected 
with  the  south-west  horn,  through  which  the  blood  of  the 
victims  was  discharged  by  a  subterraneous  passage  into  the 
brook  Eedron.  Under  the  altar  was  a  cavity  to  receive 
the  drink-offerings.  This  was  covered  with  a  marble  slab, 
and  cleansed  from  time  to  time.  On  the  north  side  of  the 
altar  several  iron  rings  were  fixed  to  fasten  the  victims. 
Lastly,  a  red  line  was  drawn  round  the  middle  of  the  altar 
to  distinguish  between  the  blood  that  was  to  be  sprinkled 
above  and  below  it 

The  second  altar  belonging  to  the  Jewish  worship  was 
the  altar  ofinceiuey  the  golden  altar  (Ex.  xxx.  1).  It  was 
placed  in  the  holy  place,  between  the  table  of  ^ew-bread 
and  the  golden  candlestick.  This  altar,  in  the  tabernacle, 
was  made  of  shittim-wood  overlaid  with  g(  Id  plates,  1  cubit 
in  length  and  breadth,  and  2  cubits  in  height.  It  had 
horns  of  the  same  materials;  and  round  the  flat  surface 
was  a  border  of  wrought  gold,  underneath  which  were  the 
rings  to  receive  "  the  staves,  made  of  shittim-wood  overlaid 
wi&  gold,  to  bear  it  withal;"  (Exod.  xxx.  1-5;  Joeeph. 
AfUlq,  iiL  6, 8).  The  altar  in  Solomon's  temple  was  simEar 
in  form,  but  made  of  cedar  overlaid  with  gold  (1  Kings 
vi  20).  It  is  a  question  whether  it  was  hollow  or  fiUed 
up  wiUi  stones,  the  construction  of  the  Hebrew  being  doubt- 
fid,  but  the  former  supposition  appears  the  more  probable. 
The  altar  in  the  second  temple  was  taken  away  by  Antiochus 
Epiphanes  (1  Mace.  121),  and  restored  by  Judas  Maccabssus 
(1  M^c.  iv.  49).  The  archangel  Gabricd  stood  at  the  right 
side  of  this  altar  when  he  announced  the  birth  of  John 
the  Baptist  to  Zacharias.  who  was  burning  incense  upon  it 
(Luke  L  11);  and  it  is  alluded  to  in  the  vision  shown  to 
St  John  (Rev.  viii  3),  where  it  is  immediately  "  before  the 
throne,^  the  veiL  which  under  the  Mosaic  dispensation 
had  separated  it  from  the  holy  of  holicsj  having  been  rent 
asunder  at  ihe  crucifixion. 

On  this  altar  incense  was  offered  twioe  every  day,  and 
this  was  the  only  use  of  incense  under  theLevitical  ritual, 
for  though  the  word  "censer"  is  repeatedly  used  in  our 
common  translation  of  the  Old  Testament,  neither  in  the 
Hebrew  nor  the  Qrcck  has  the  word  any  connection  with 
incense,  but  denotes  the  fire-pan  in  which  the  burning 
charcoal  was  carried  from  the  brazen  altar  to  be  emptied 
out  upon  that  of  incense.  The  true  equivalent  for  censer 
is  only  <ised  of  sinful  or  heathen  worship  (2  Chron.  xxvL  14; 
Ezek.  viiL  11,  and  perhaps  2  Chron.  xxx.  14).  The  fire- 
pans used  as  censers  in  the  stoiy  of  Korah,  and  of  the 
atonement  subsequently  made  by  Aaron  burning  incense 
among  the  people,  do  not  belong  to  the  Levitical  ritual, 
but  were  to  prove  whether  it  was  to  be  observed  or 
not. 

The  single  exception  to  the  exclusive  use  of  the  golden 
altar  for  incense  was  on  the  great  day  of  atonement,  when 
the  high  priest  went  inu)  the  holy  of  holies,  carrying  a 
fira-pan  containing  lighted  charcoal  from  the  great  altar, 
and  ^ving  set  it  down,  threw  incense  upon  it,  and  left  it 
for  aoipe  time  before  the  aik  while  he  went  and  caoM 


back  once  and  again  to  sprinkle  it  with  the  blood  of  Ae 
■acrificei.  This  fire-pan  is  accordingly  called  a  goUea 
oenaer  by  the  author  A  the  Epistle  to  Uie  Hebrews  (ix.  4); 
but  even  this  is  no  precedent  for  the  swinging  cemexi 
which  have  been  used  for  so  many  centuriee  in  the  LatiB 
churches.  Incense,  indeed,  was  put  on  the  loaves  of  ihev- 
bread ;  but  it  does  not  appear  that  it  was  burned  npon 
that  table,  which  is  nowhere  called  an  altar.  More  pio> 
bably,  when  the  loaves  were  taken  away,  the  incense  vas 
burnt  on  the  proper  altar.  But  the  ^ew-bread  ms  so 
completely  special  an .  appointment  of  the  Mosaic  litoil 
that  it'is  impossible  to  cLbss  it  among  sacrifioee. 

Among  the  early  Christians,  alike  in  the  East  and  West, 
that  on  which  the  bread  and  wine  were  put  in  the  celebn- 
tion  of  the  Eucharist  appears  to  have  been  regarded  ss  sa 
altar,  and  accordingly  sacrificial  words  were  used  in  oonnee- 
tion  with  it  such  as  **  offering,"  ''  unbloody  sacrifica"  It 
should  be  observed,  however,  that  the  Greek  fathen 
scarcely  ever  apply  the  word  /?o>fu>g  to  Christian  altsn, 
confining  themselves  to  Bwruunrfiu^ ;  while  in  the  West 
there  seems  to  have  been  a  preference  for  aJUare  rsthcr 
than  ara^  though  the  latter  term  is  often  found.  Ai  the 
Christians  generally  shrunk  from  disclosing  to  the  heathea 
the  details  of  their  worship,  their  enemies  used  to  taunt 
them  with  having  neither  temples  nor  altars,  and  some  of 
the  apologists  admit  this ;  but  all  they  meant  by  this  wu 
that  they  had  no  such  altars  as  the  heathen  had,  altan  for 
slain  beasts  and  for  the  burning  of  their  bodies. 

From  the  privacy  with  which  the  early  believers  had  te 
meet,  their  altars  at  first  would  naturally  be  simple  and 
unobtrusive.  We  have  seen  that  the  Levitical  altan  weie 
four-square,  but  Christian  altars  seem  to  have  been  alwa^ 
longer  than  they  were  broad,  and  to  have  been  placed 
"  athwart"  the  length  of  the  basilica  or  chnrch,  so  as  to 
present  one  of  the  broad  sides  and  both  the  sacred  vessels 
to  the  eyes  of  the  great  body  of  the  worshipperai 

There  does  not  seem  to  have  been  any  rule  aa  to  tLe 
material  of  which  altars  mi^t  be  made.  At  first  they 
appear  to  have  been  mostly  of  wood,  as  bong  easily  pr> 
cured  and  fashioned.  But  when  the  persecationa  ceased, 
and  the  Christians  b6gan  to  erect  churches  for  woiship^ 
there  seems  to  have  sprang  up  some  diversity  of  nssge, 
each  province  foDowing  its  own  traditional  custom,  'a^udb 
perhaps  was  affected  in  some  degree  by  the  nature  of  the 
building-stone  found  there,  and  the  use  commonly  mads 
of  it.  It  seems  that  in  Egypt  and  the  region  aftenrazds 
called  Barbery  the  altars  were  of  wood ;  and  there  is  a 
tradition  that  this  was  also  the  case  originally  at  Boae. 
On  the  other  hand,  in  the  latter  half  of  the  4th  centmr, 
they  were  made  of  stone  in  Asia  Minor.  Early  in  the  6tk 
century  a  council,  held  at  Epaone  in  Burgundy,  ordeivi 
that  only  altars  made  of  stone  should  be  consecrated  wita 
the  chrinn,  which  shows  that  wooden  altars  also  were  stil 
made  in  that  province.  In  England  the  change  from  wooc 
to  stone  seems  to  have  taken  place  about  the  time  of  tk 
Norman  Conquest,  Wulfstan,  bishop  of  Worcester,  beii^ 
mentioned  as  having  introduced  it  in  his  dioceseu  Kc 
doctrinal  significance  can  be  ascribed  to  the  change,  whkb 
was  simply  in  keeping  with  the  greater  costliness  of  the 
whole  structure,  when  the  cessation  of  the  inroads  of  the 
Scandinavian  aearkings  allowed  the  nations  of  Weston 
Europe  to  accumulate  wealth,  of  which  a  portion  vie 
dedicated  to  religion.  A  few  exceptional  instances  sis 
mentioned  of  altars  of  silver,  and  they  were  aoautiBse 
even  covered  in  part  with  platef  of  gold ;  but  the  eurcBt 
set  in  steadily  in  favour  of  stone  as  the  most  suitable 
material,  and  by  degrees  the  legislation  of  the  Latin  chnr^ 
on  this  point  grew  more  definita.  ^le  altar  could  only  be 
of  stone ;  not  that  it  waa  neceesazr  that  the  whole  stnie- 
tore  ahoidd  be  aob  f  or  it  waa  enough  if  there  was  a  ihb  «f 
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■ion«  on  the  top  ki^  enough  for  the  aaered  Teasels  to 
stand  upsm ;  the  npper  face  of  the  altar  lanet  haye  five 
eroeaea  rndaed  in  die  ttone :  before  being  naed,  it  most 
have  been  eonsecrated  by  the  bishop  with  the  chrism^ 
aecording  to  the  litnal  prescribed  in  the  pontificalay  which 
by  degreea  grew  more  elaborate;  and  at  first  a  plain  oroas^ 
and  afterwards  a  cmcifix.  was  placed  erect  upon  it 

At  the  Reformation  the  altars  in  churches  were  looked 
npon  as  symbols  of  the  old  Cathofio  doctrine,  in  those 
ooontries  where  the  stm^le  lay  between  the  Oatholics  and 
the  ''Reformed*  or  GalTlnists,  who  on  this  point  went 
much  further  than  the  Lvtherans.  xn  England  the  name 
**  ahar*  was  retained  in  the  Commnuion  Office  m  English, 
printed  in  1648,  and  in  the  complete  English  Pra]rer^book 
of  the  following  year,  known  to  stadents  as  ^  First  Book 
of  Edward.  Bnt  orders  were  given  soon  after  that  the 
oltara  shoold  be  destroyed,  and  replaced  by  movable 
wooden  tables;  while  from  the  revised  Prayer-book  of 
1552  the  word  ''altar"  was  carefolly  ezptinged  The  short 
reign  of  Maiy  reversed  all  this,  bnt  the  work  was  resumed 
on  the  accession  of  Eliaabeth.  and  has  been  carried  out  so 
thoroaghly  that  the  industry  of  recent  antiquaries  has  only 
been  able  to  find  abont  thirty  cases  in  all  England  where 
the  old  stone  altar-slabe  still  ezist,  and  of  these  that  at 
Arundel  is  almoet  the  only  one  which  is  still  used 

The  name  "  altar"  has  been  all  along  retained  in  the 
Coronation  Office  of  the  kings  of  England,  where  it  Occurs 
frequently.  It  was  also  reo^^nised  in  the  canons  of  1640, 
and  an  important  change-  was  then  made  in  the  posi- 
tion of  the  communion  tables,  which  has  become  uniYeraal 
throughout  the  Church  of  England  In  primitive  times 
the  poeition  of  the  Christian  altar  seems  to  have  been  such 
that,  like  the  Jewish  and  patriarchal  altars,  they  could  be 
■orrounded  on  all  sides  by  the  worahippenk  The  chair  of 
the  bishop  or  oelebiant  was  on.thdr  west  side,  and  the 
assistant  deigy  were  ranged  on  eadi  side  of  him.  But  in 
the  Middle  Ages  the  altars  were  placed  against  the  east  wall 
of  the  churches,  or  else  a  screen,  called  a  reredoi  (generally 
much  decorated  with  carving),  was  erected  close  to  the  east 
of  the  altar,  so  as  to  cut  off  any  one  on  that  side  from 
joining  in  the  worship,  and  the  celebrant  was  brought 
round  to  the  west  side,  to  stand  between  the  people  and 
the  altar;  while  there  were  often  curtains  on  the  north 
and  south  sides.  When  taUee  were  substituted  for  altars 
in  the  "W^wgHali  churches^  these  were  not  merely  movable^ 
bnt  at  the  admimstration  of  the  Lord's  Supper  were  actually 
moved  into  the  body  of  the  church,  and  placed  table-wise 
as  it  was  called — that  is,  with  the  long  sides  turned  to  the 
north  and  south,  and  the  narrow  ends  to  the  east  and 
■west— the  officiating  clergyman  standing  at  the  north  side. 
In  the  time  of  Anhbishop  Land,  however,  the  present 
practice  of  the  Church  of  England  was  introduced  The 
oommunion  table,  though  still  of  wood  and  movable,  is,  as 
a  matter  of  fact,  never  moved;  it  is  placed  altai^wiso— 
that  is^  with  its  longer  azii  running  north  and  south,  and 
dose  against  the  east  wall,  with  for  the  most  pert  a  reredot 
bc^ihid  it ;  it  is  also  fenced  in  by  rails,  witMn  which  the 
laity  do  not  enter. 

When,  under  the  superintendence  and  partly  at  the 
eharge  of  the  Camden  Society,  the  church  of  Saint  Sepul- 
chre at  Cambridge,  founded  1101,  was  restored,  a  stone 
altar,  consisting  of  a  flat  slab  resting  upon  three  other 
upright  slabs,  was  presented  to  the  parish,  and  set  up  in 
the  diurch  at  the  east  wall  of  the  chanceL  This  drcum- 
stanoe  was  brought  before  the  Court  of  Arches  in  1845, 
and  Sir  H.  Jenner  Fust  (FattiknerY.  LichflM  and  SUam) 
ordered  it  to  be  removed,  on  the  ground  that  a  stone  stmo- 
tare  so  weighty  that  it  could  not  be  moved,  and  seeming 
tQ  be  a  mass  of  solid  masonry,  was  not  a  communion-table 
tithin  th  ^  «p^«i«g  of  the  Church  of  F^fljii^n*^,  No  attempt 


has  been  made  to  obtain  a  reversal  of  this  judgment ;  but 
from  other  decisions  some  infer  that  only  such  altars  aa 
cannot  also  be  considered  as  tables  are  forbidden. 

Few  particulars  have  come  down  to  us  regarding  the 
construction  of  the  wooden  altars  used  by  the  Christian 
Church  in  early  times,  except  that  sevend  droumstances 
udicate  that  they  were  hollow.  Gregory  of  Tours  applies 
the  word  " area"  or  "chest"  to  them:  and  in  other  cases 
they  must  have  been  simply  like  ordiiiaxy  tables  supported 
by  legs,  since  we  read  of  persons  taking  refuge  beneath 
them.  There  is  nothing,  therefore,  either  in  the  matter 
or  the  form  of  the  ordinary  English  communion-tables,  to 
prevent  them  serving  as  altars.  The  stone  altars  at  first 
were  probably  only  one  or  more  blocks  of  rough  hewn 
stone;  but  by  degrees  they  were  ornamented,  and  this 
produced  two  different  types.  Either  the  altar  remained 
a  solid  mass  of  masonry,  but  had  its  front  richly  panelled 
(in  later  times  it  had  figures  in  bes-relief},  or  the  upper 
slab  was  supported  by  from  one  to  five  columns,  often  of 
highly-polished  stonei  It  was  in  the  16th  century  that  a 
new  fashion  was  introduced  in  France,  according  to  which 
the  altar  was  regarded  as  being  itself  atomb  or  sarcophagus, 
and  to  which  are  due  the  mudghtiy  altars  which  now  dis< 
figure  the  wonderfully  beautiful  medieval  churches  of  that 
country.  So  complete  was  the  change,  that  now,  perhaps, 
there  are  not  more  andent  altars  in  France  than  there  are 
in  England. 

In  early  times,  before  the  altars  were  placed  dose  to  the 
east  wall  or  to  a  huge  reredot,  they  were  often  surmounted 
by  a  canopy  or  baldacchino,  supported  by  four  pillars  rising 
from  the  ground  just  beyond  the  comers  of  the  altar. 

At  first  there  was  but  one  altar  in  a  church;  but  for 
many  centuries  this  rule  has  been  disregarded  in  the  Latin 
churches,  and  almost  eyery  large  diurch  contains  several 
altars  dedicated  in  honour  of  different  saints,  and  sometimes 
appropriated  to  the  use  of  particular  guilds,  or  endowed  for 
a  series  of  masses  for  the  repose  of  the  founder.  These, 
however,  must  not  be  confounded  with  the  prindpal  altar, 
called  the  high  dtar  or  maUre  autel^  dtuated  towards  the 
east  end  of  the  dioir  or  chanceL  A  few  cases  occur  where 
there  are  two  high  altars,  0ie  second  being  placed  near  tiie 
west  end  of  the  church. 

Altars  are  "Tested"  during  service;  that  is^  Qovered 
with  doths  of  various  kinds.  There  is  often  a  frontal, 
richly  embroidered,  whose  colour  depends  upon  the  ceded* 
aatical  season  or  the  particular  festival;  but  in  all  esses 
the  uppermost  doth  on  the  top  is  of  linen,  to  repYesent 
that  in  which  the  body  of  the  Lord  was  wrapped  in  the 
sepulchre. 

Since  the  age  of  Bede,  portable  altars  have  been  used  in 
the  Latin  Church;  but  the  East  has  never  adopted  them, 
and  they  quite  put  out  of  sight  the  symbolism  of  the  form 
of  an  altar.  They  consist  simply  of  a  small  slab  of  stone, 
large  enough  to  support  the  dialice  and  pateiL  This  must 
bear  the  indeed  crosses  snd  must  have  been  consecrated 
by  the  bishopi  They  may  be  carried  about  on  a  journey 
by  a  bishop  or  priest  in  a  heathen  or  heretical  country,  as 
now  it  is  not  allowed  to  say  mass  except  on  a  duly  conse- 
crated altar,  and  they  are  also  used  in  oratoiiea  attached 
to  private  houses. 

Those  who  wish  to  investigate  the  matter  further  may 
be  referred  to  the  standard  works  on  diurch  ritual  and 
ecdedastical  architecture.  For  the  altars  of  the  Isradites, 
much  information  will  be  f oundTin  lightf oof  s  two  treatises 
on  the  Temple  Service,  and  in  Carpzov's  notes  to  his  trans- 
lation of  Godwin's  Mobcb  and  Aaron.  Christian  altars  an 
described  by  Bona,  Martene,  and  TCngliflLn^  •  but  the  stand* 
ard  work  on  the  subject  is  probably  that  by  the  Lutiieran 
Yoigt,  published  after  his  death  by  J .  A  Fabidus.  Nearly 
twenty  yean  ago  an  Essay  on  Christian  Altars,  by  Lfiib 
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and  Schwartiy  appeared  m  Bottenbug;  while  for  Fnooe^ 
the  Abb^  Thkn*  Dieeertation  on  the  eabject  is  foil  of 
carioiia  inf onnatioii,  like  aU  his  works.  Drawings  of 
mediATal  altars  whic)^  have  been  preserred  will  be  found 
in  many  works  on  architectore.  Perez's  Olotiorf  giTea 
the  most  notioeable  preserred  in  England;  bat  the  Die- 
tiaimair§  d$  FArekiUcture  of  YioUet  le  Doo  is  mnch 
saperiar,  uid,  with  its  beantifal  iUnstntions  and  carefol 
dcwsriptions,  has  nearly  ezhansted  the  subject  so  &r«as 
re^urds  French  examples^  to  which  it  is  almost  exclnsitely 
confined.  (a  h.  f.) 

ALTDOBF,  or  Altobv,  a  town  in  Switserland,  capital 
of  the  canton  of  Uri,  situated  at  the  northern  end  of 
the  pass  of  St  Qotthard,  near  the  lake  of  Lucerne.  It 
contains  the  oldest  Oapuchin  monasteiy  in  Switaerlsnd» 
but  is  otherwise  of  litUe  interest^  except  as  the  place  pconted 
out  by  tradition  where  William  Tell  shot  the  apple  from 
his  son's  head.  The  Ume  tree,  under  which  it  is  slleged 
the  boy  stood,  has  disappeared,  but  a  fountain  still  marks 
the  spot  There  is  also  an  old  tower,  with  rude  frescoes 
commemorating  the  feat  BtLiglen,  a  Tillage  in  the  neigh- 
bourhood, is  TeU's  reputed  birthplaoe.     Population,  2724. 

ALTDOBFEB,  Albbioht,  a  painter  and  engrayer  of 
the  early  German  school,  was  bom  at  Begensburg^  not 
later  than  1480,  and  died  in  1538.  His  paintings  are 
remaikable  for  minute  and  careful  finish,  and  for  dose 
stud^  of  nature.  The  most  important  of  them  are  to  be 
found  in  the  Finakothek  at  Munich.  A  representation  of 
the  battle  of  Arbela,  included  in  that  collection,  is  usually 
considered  his  chief  work.  His  engravings  on  wood  and 
copper  are  veiy  numerous^  and  rank  next  to  those  of 
Albert  Dfirer. 

KLTfNBiniO,  a  town  in  Germany,  capital  of  the 
duchy  of  Saze-Altenburg,  situated  near  the  river  Pleisse, 
about  24  miles  south  of  Leipsic.  The  town,  from  its  hilly 
position,  is  irregularly  built ;  but  many  of  its  streets  are 
wide,  and  contain  a  number  of  laige  and  beautiful  build- 
mgs.  Its  ancient  castle  is  picturesquely  situated  on  a  lofty 
rock,  and  is  memorable  as  the  place  from  which,  in  1465, 
Kuns  von  Eaufungen  carried  off  the  young  princes  Albert 
and  Ernest,  the  founders  of  the  present  royal  and  ducal 
families  of  Saxony.  Altenbuig  ii  the  seat  of  the  higher 
courts  of  the  dudiy,  and  possesses  a  cathedral  and  several 
churches,  a  gymnasium,  a  library,  a  gallery  of  pictures  and 
a  school  of  art,  several  elementary  schools,  an  infirmary, 
and  various  learned  societies.  There  is  considerable  traffic 
in  grain  and  catUe  brought  from  the  surrounding  district ; 
twice  flC  year  there  are  large  horse  fairs ;  and  the  book 
trade  is  extensive.  Cigars,  woollen  goods,  giloves,  hats, 
and  porcelain  are  among  the  chief  manufaoturea.  Popnli^ 
tion  (1871),  19,966. 

ALTEN  OETTING,  or  ALTORinf o,  a  small  market 
town  in 'Upper  Bavaria,  situated  on  the  M5m,  not  far  from 
its  junction  with  the  Inn.  It  haa  long  been  famous  aa  a 
place  of  pilgrimage  to  which  Boman  Oatholica  resort  in 
veiy  large  numbwi,  especially  from  Austria,  Bavaria,  and 
Swabia,  on  account  of  a  celebrated  image  of  the  Virgin 
ICary  in  one  of  the  churchea  Another  church  contains  the 
tomb  of  Tilly.    Population,  1500. 

ALTENSTEIK,  a  castle  upon  a  rooky  mountain  in 
Saxe-Meiningen,  on  the  south-western  -slope  of  the  Thttr- 
inger  Wsld,  not  far  from  Einenarh.  It  is  the  summer 
residence  of  the  dukes  of  Meininged,  and  is  surrounded 
by  a  noble  park,  which  cdntains^  among  other  oljeets  of 
interest,  a  remarkable  underground  cavern,  500  feet  long^ 
through  which  fiows  a  large  and  rapid  stream.  Bonifaoe^ 
the  apoeUe  of  the  Germans,  lived  tad  preached  at  Ahen- 
stein  in  724 ;  and  near  the  castle  is  the  place  from  which, 
in  1521,  Luther  was  seised,  to  be  carried  off  to  the  Wart- 
burg.    Uiere  used  to  be  an  old  beech  called  "  Luther's 


tree/  which  association  coimeeted  with  the  Bef onier,  hA 
it  was  blown  down  in  1841,  and  a  small  monumeat  now 
stands  h*  its  place. 

ALTIN,  a  hJce  of  Siberia,  which  givea  rise  to  the  Bij% 
one  of  the  head  streama  of  the  Obi,  ii  situated  among  U» 
Altai  mountains^  320  miles  south  of  the  dty  of  Toouk. 
It  is  about  80  miles  lon^  and  its  greatest  breadth  ii  about 
50  miles ;  but  the  large  quantitiea  of  melted  anow  which 
flow  down  from  the  surrounding  mountaina  make  it  kigw 
in  summer  than  in  winter;  It  is  remarkaUe  that  in 
winter  the  northern  part  iafroaensohardastobepsflnUs 
on  sledges,  while  the  southern  ia  never  covered  with  ica 

ALTING,  HxnTBicai,  a  German  divine^  waa  bocn  at 
Embden  in  1588.  His  father,  Menso  Alting,  waa  minister 
of  Embden,  and  early  destined  his  son  to  the  aame  pro- 
fession. He  studied  with  great  assiduity  and  sucoeaa  at 
the  universities  of  Herbom  snd  Groningen.  In  1608  ha 
was  appointed  tutor  of  Frederick,  afterwards  elector-pslatiiM^ 
at  Hodelberg,  and  in  1612  accompanied  him  to  Kngiand. 
Betuming  in  1613  to-Heidelbeig  after  the  marriage  of  tha 
eleetor  with  the  Princess  Eliabeth  of  England,  he  ivaa 
appointed  professor  of  theology,  and  in  1616,  director  of 
the  ColUgium  SapieiUuB,  In  1618,  along  with  ScoHetni, 
he  represented  the  university  in  the  synod  of  Bart  VhsB 
Count  Tilly  took  the  dty  of  HddJberg,  and  handed  it 
over  to  plunder,  Alting  found  great  dificnl^  in  escaping 
the  fury  of  the  aoldios.  He  first  retired  to  Schomdod ; 
but  in  1623  he  removed  with  his  family  to  Embden,  and 
afterwards  followed  to  the  Hague  lus  late  pupil,  the  Eleetor 
FMerick,  who  had  been  compelled  to  flee  from  his  new 
kingdom  of  Bohemia.  Such,  waa  the  regard  thia  prince 
had  for  Alting  that  he  made  him  preceptor  to  his  eldest 
son,  and  prevented  him  from  accepting  the  charge  of 
the  church  at  Embden,  and  likewiae  a  prof essorahip  in 
the  university  of  Franeker.  In  1627,  Alting,  with  sonia 
difficulty,  obtained  leave  from  lus  patron  to  removs  to 
Groningen,  where  he  was  appointed  to  the  chair  of  divinity; 
and  there  he  continued  to  lecture,  with  increasing  reputa- 
tion, until  lus  death,  which  took  place  in  1644.  Alting  wu 
a  man  of  great  aUlity  and  extensive  leaminfr  Among 
the  productions  of  lus  pen  sre: — Ifokg  in  Deeadem  Pro- 
hUmahm  Jaeobi  Mm^  Heidelberg,  1618;  &9^pta  Tkeolo- 
gioa  Seiddhergeimaf  Amst  1662;  Ex^fou  AugmBUna 
Coi^emmiif  Amst  1647.   * 

ALTING,  J:loob^  son  of  the  preceding- was  bom  at 
Heidelbeig  in  1618.  He  studied  theology  snd  the  Oriental 
languages  at  Groningen^  and  in  1688  he  put  himself  under 
the  tuition  of  a  Jewidi  rabbi  at  Embden.  In  1640  he 
went  to  England,  and  waa  adoiitted  to  clerical  orders  Ij  Dr 
Frideanx,  bishop  of  Worcester;  but  an  offer  of  the  Hebrev 
profrssorahip  in  the  university  of  Grdningen  induced  him 
to  return  to  Holland  in  1648.  In  1667  he  was  appointed 
jnrafessor  of  theology  in  the  university.  In  this  o^oe  he 
gave  great  oSeace  to  Us  colleague,  &unuel  Desmaiet^  by 
hie  disuse  of  the  soholsstio  method  of  teachingi  Desmsreta 
preferred  a  charge  of  heresy  against  him;  but  the  divines 
at  Leyden  pronounced  that  Alting  was  not  guilty  cf  say* 
thing  mote  serious  than  imprudent  fondness  for  innovation. 
Alting  died  of  a  fever  in  1679.  Hie  fondness  which  he 
showed  for  rabbinical  learning  gave  birth  to  the  general  re- 
port that  he  was  inclined  to  become  a  Jew.  His  opinions, 
^lich  seem  to  have  exdted  more  jgenecal  attention  thaa 
they  deserve^  may  be  seen  in  his  writings,  whidi  were 
odllected  a  few  yeaza  after  hie  death,  and  publiahed  is 
five  volumes  folia  by  his  pupIL  the  well-known  Balthsaar 
Bekker. 

ALTOKy  a  town  of  Hampshire,  on  the  Wey,  17  nika 
R  of  Winchester,  and  47  S.W.  of  London  by  road;  by  the 
London  and  South-Westem  Bsilway  it  is  60  miiss  boa 
London.    Large  maiicets  and  fidia  are  held  for  opniy  hope, 
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cattle,  and  Blieep;  and  the  town  contains  some  highly 
repated  ale  breweries,  besides  paper  manufactories  and  an 
iron  foundiy.  The  dmrch,  a  fine  old  bnilding,  was  the 
scene  of  a  fierce  conflict  between  the  royalist  and  parlia- 
mentary troops  in  1613.     Population  in  1871,  4092. 

ALTON,  a  town  in  Madison  county,  BlinoiB,  United 
States,  stands  on  a  high  bluff  on  the  left  bank  of  the 
Mississippi,  21  miles  aboTe  St  Louis,  and  3  aboYO  the 
mouth  of  the  Missouri  It  is  a  place  of  considerable 
importance,  and  carries  on  a  thriving  export  trade  in  the 
produce  of  the  surrounding  country — grain,  hay,  fruit, 
coal,  and  lime.  It  has  an  excellent  wharf,  and  good  means 
of  communication  by  railway,  the  two  great  lines  from 
Chicago  and  ludianopolis  hairing  their  junction  at  Alton. 
The  town  contains  a  Roman  Catholio  cathedral,  about  ten 
other  churches  belonging  to  various  sects,  and  several 
schoola,  It  has  also  a  printing  trade,  with  daily  and 
weekly  newspapers.     Population  in  1870,  8665. 

ALTON' A,  the  richest  and  most  populous  city  of  the 
Phissian  province  of  Schleswig-Holstein,  is  situated  on  the 
north  bank  of  the  Elbe,  so  dose  to  Hamburg  that  the  two 
cities  are  virtually  one.  The  rise  of  Altona  to  its  present 
position  has  been  rapid,  at  least  for  a  continental  dty,  and 
is  mainly  due  to  the  fostering  care  of  the  Danish  govern- 
ment, who  established  it  as  a  rival  to  Hamburg.  In  1640, 
when  it  became  the  property  of  Denmark,  it  was  a  small 
fishing  village;  in  1871  it  contained  74,131  inhabftantSL 
After  the  war  of  1864  it  ceased  to  belong  to  Denmark, 
and  eventually  became  part  of  Prussia,  although,  with 
Hamburg,  it  is  not  induded  in  the  ZoUvereixL  It  carries 
on  a  large  trade  with  Britain,  France,  the  West  Indies, 
and  other  cocntries;  but  it  has  by  no  moans  succeeded  in 
depriving  Hamburg  of  its  commercial  pre-eminence— great 
part  of  the  business  of  Altona  beiug,  indeed,  transacted 
on  the  Hamburg  exchange.  Tobacco  is  probably  the  chief 
manafacture,  but  there  are  also  breweries,  tanneries,  ofl- 
works,  soap-works,  and  linen  factories.  Altona  is  a  well- 
built  modem  town,  really  dating  from  1713  (when  the 
Swedes  burnt  it  to  the  ground),  with  a  higher  situation 
than  that  of  Hamburg,  and  consequently  a  purer  and 
healthier  atmoephera  It  contains  an  observatory  of  some 
celebrity,  several  churches,  two  synagogues,  a  gymnasium, 
and  an  infirmary.  It  is  the  terminus  of  the  Altona-Eiel 
Railway,  which  places  it  in  coimection  with  the  prinqipal 
towns  of  Schleswig-HblsteiiL 

ALTOONA,  a  town  of  the  United  States,  in  Blair  county, 
Pennsylvania,  on  the  Central  Railway,  244  miles  west  of 
Philaddphia,  situated  near  the  eastern  base  of  the  Alle- 
ghany Mountain,  where  the  railroad  begins  to  ascend  it 
It  contains  extensive  locomotive  and  railway  canisge  manu- 
factories bdonging  to  the  Pennsylvania  Central  Railway 
Company.  Near  Altoona  is  the  famous  "Horse  Shoe 
Bend,*  where  trains  of  but  ordinary  length  are  seen  to  be 
moving  in  .opposite  directions  at  the  same  tima  The  line 
of  railway,  in  its  ascent  between  Altoona  and  Cresson, 
winds  round  the  ride  of  the  mountain,  affording  some  of 
the  finest  mountain  scenery  on  the  continent  Population 
in  1870,  10,610. 

ALTaRILIEYO  {htgh  rdief)  is  the  term  applied  fo 
sculpture  that  projects  from  the  plane  to  whidi  it  is  attached 
to  Uie  extent  of  more  than  one-half  the  outline  of  the 
prindpal  ngures.  It  is  thus  distinguished  from  bauc^rilievo, 
in  which  there  is  a  greater  or  less  approximation  to  the 
pictorial  method,  the  figures  being  made  to  appear  as  pro- 
jecting more  than  half  dieir  outline  without  actually  doing 
sa     See  Rxliep  and  Sculptubx. 

ALTRINOHAM,  or  Altsinoeax,  a  market  town  in 
the  north  of  Cheshire,  8  miles  south  of  Manchester,  with 
which  it  is  connected  by  railway.  It  is  a  neat,  clean  place, 
surrounded  by  villas  of  Manchester  manufacturers^  who 


are  attracted  by  its  healthy  climate  and  pleasant  situation. 
It  has  no  parish  church,  but  there  is  a  chapd  of  ease 
belonging  to  the  parish  of  Bowdon,  in  which  it  is  situated, 
and  Hao  a  Roman  Catholic  and  several  dissenting  places 
of  worship.  Tarn,  worsted,  and  cotton  are  the  chief 
manufactures;  and  large  quantities  of  fruit  and  vegetables 
are  sent  to  the  Manchester  market  Population  in  1871, 
8478. 

ALUM,  a  compound  salt  empbyed  in  dyeing  and 
various  other  industrial  processes.  It  is  soluble  in  water, 
has  an  astringent,  add,  and  sweetish  taste :  reddens  vege- 
table blues,  and  crystalliBes  in  regular  octahedronsL .  Wban 
heated,  it  liquefies;  and  if  the  heat  be  continued,  the 
water  of  crystallisation  is  driven  off.  the  salt  frothes  and 
swells,  and  at  last  a  white  matter  remains,  known  by  the 
name  of  hurrU  tUum. 

Its  constituents  are  sulphuric  add.  alumina,  an  alkali, 
and  water.  The  alkali  may  be  dther  potcuhy  toda,  oi 
ammonia.  Hence  there  are  three  distinct  spedes  of  alum, 
depending  upon  the  nature  of  the  alkali  whidi  each  con- 
tains. Fctcuh  alum  (in  which  the  alkali  is  potash)  is  the 
common  alum  of  this  country,  although  both  soda  alum 
and  ammoniacal  alum  are  manufactured.  The  term  alum 
is  now  used  in  chemistfy  as  a  generic  one,  and  ia  applied 
to  the  class  of  double  salts  formed  by  the  union  of  the 
sulphates  of  alumina,  chromium,  or  iron  with  the  sulphates 
of  the  alkalies.  The  compodtion  of  the  ordinary  potash 
alum  is  represented  by  the  formula  A1£(S0J,-  12H,0. 

The  progress  made  by  chemists  in  the  discovery  of  the 
constitution  of  alum  was  very  dow.  The  spedes  first 
investigated  was  potash  alum.  That  it  contained  sulphuiio 
add  as  a  constituent  was  known  even  to  the  alchemists. 
Pott  and  Marggraff  demonstrated  that  alumina  was  another 
constituent  Pott,  in  his  LUkogeognosia^  showed  that 
the  earth  of  alum,  or  the  predpitate  obtained  when  an 
alkali  is  poured  into  a  solution  of  alum,  is  quite  different 
from  Ume  and  chslk,  with  which  it  had  been  confounded 
by  StahL  Marggraff  went  much  farther.  He  not  only 
showed  that  alumina  is  one  of  the  constituents  of  alum, 
but  that  this  earth  possesses  peculiar  properties,  is  different 
from  every  other  substance,  and  is  one  of  the  ingredients 
in  common  clay  ("  Experiences  faltes  sur  la  Terre  d'Alun," 
Marggraff's  0pu9c  ii  111).  Marggraff  showed  likewise, 
by  many  experiments,  that  crystals  of  alum  caimot  be 
obtained  by  dissolving  alumina  in  sulphuric  add,  and 
evaporating  the  solutions.  The  crystals  formed  are  always 
soft,  and  quite  different  in  their  appearance  from  alum 
crystalsL  But  when  a  solution  of  potash  or  ammonia  is 
dropt  into  this  liquid,  it  immediatdy  depodts  perfect 
crystals  of  alum  (*'  Sur  la  Regeneration  de  TAlun,"  Marg- 
graff's  Opuic  ii  86).  He  mentions  likewise  that  manu- 
facturers of  alum,  in  general  were  unable  to  procure  the 
salt  without  a  similar  addition,  that  at  first  it  had  been 
customary  to  add  a  quantity  of  putrid  urine,  and  that 
afterwards  a  solution  of  carbonate  of  potash  was  sub- 
stituted in  its  place.  But  subsequent  chemists  do  not 
seem  to  have  paid  much  attention  to  these  important 
observations  of  Marggraff:  they  still  continued,  without 
any  rigid  examination,  to  condder  alum  as  a  sulphate  of 
alumina. 

Bergmann  indeed  had  observed  that  the  addition  of 
potaah  or  ammonia  made  the  alum  ciystallise,  but  that  the 
same  effect  was  not  produced  by  the  addition  of  soda  or  of 
lime  ("De  Confoctione  Aluiuinis,''Bergmaim'sC!piMe:  i  225). 
He  had  observed  likewise  that  sulphate  of  potash  is  fre- 
quently found  m  alum.  He  decomposed  the  solution  of 
alum  by  means  of  ammonia,  evaporated  the  filtered  liquid 
to  dryness,  and  exposed  the  reddue  to  a  red  heat  A 
quantity  of  sulphate  of  potaah  often  remained  behind  in 
the  crucible  {ibidf^  326).     From  these  facts  he  druw 
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the  oondtudoii  that  mlphata  of  potaah  readilj  eomfaiiies 
with  sul^sto  of  alunmB. 

After  Klaproth  had  diaooyeied  the  ezistenoe  of  potash 
as  an  ingredient  in  leueUe  and  Iqiidoliief  it  occoired  to 
Yanqudin  that  it  was  probably  an  ingredient  likewise  in 
many  other  minerals.  He  recollected  that  alum  ayBtala 
often  make  their  appearance  during  the  analyau  of  stony 
bodies;  and,  considering  that  alum  cannot  be  obtained 
in  oystals  without  the  addition  of  potash,  he  b^gan  to 
sospect  that  tins  alkali  constituted  an  essential  ingradient 
in  ihe  salt  A  aet  of  experiments,  undertaken  on  purpose 
to  elucidate  this  important  point,  soon  satisfied  hun  that 
his  conjecture  was  well-founded.  Accordingly,  in  the 
year  1797  he  published  a  dissertation  demonstrating  that 
alum  is  a  double  aalt,  composed  of  sulphuric  add,  alumina, 
and  potash  {AnnaUa  de  Chimie,  zzii  2681  Soon  after, 
Chaptal  published  the  analysis  of  four  different  kinds  of 
alum,  namdy,  Roman  alum,  Levant  alum,  British  alum, 
and  alum  manufactured  by  himself,  lids  analysis  led 
to  the  same  result  as  that  of  Yauquelin  {Anm.  de  Chim, 
zziL  280). 

Since  that  time  alum  has  been  admitted  by  chemists  to 
be  a  triple  salt,  and  various  analyses  of  it  haTO  been  made 
to  determine  its  constituents.  Yauqudin  (ilfiii.  ds  Chim, 
I  167),  Thenard  and  Board  {ibid.,  tom.  liz.  72),  Curandan 
{Journal  de  Phytiqite,  IzviL  1),  and  Bersdins  (Ann,  de 
CSUek  Ixnii.  258),  succesdvdy  published  the  results  of 
their  experiments.  These  analyses  gradually  led  to  an 
accurate  knowledge  of  the  compodtion  of  this  salt 

One  of  the  most  remarkable  differences  between  the 
three  spedes  of  alum  is  the  solubility  of  each^in  water. 
At  the  temperature  of  60%  100  parts  of  water  dissolve — 

9*87  parte  of  ammoniacd  dmn, 
14*79  parte  of  potaah  dam, 
S27'0   parte  of  ioda  dun. 

This  great  solubility  of  soda  dum  renders  the  manufacture 
of  it  Tory  difficult  It  'does  not  easfly  crystallise;  indeed, 
when  the  weather  ii  hot,  crystals  of  it  can  hardly  be 
obtained.  Its  great  sdubility  would  render  it  more  con- 
venient and  more  economicd  for  dyers  and  calico-printers, 
provided  it  could  be  furnished  at  the  same  rate  with 
conmion  dum.  But  the  greater  difficulty  attending  the 
making  of  it  would  probably  prevent  it  from  bdng  sale- 
able at  a  price  suffidently  low  to  make  it  available  as  a 
mordant 

Soda  dum  was  first  mentioned  by  Mr  Winter  in  1810, 
in  Ids  account  of  the  Whitby  dum  processes  (Nicholson's 
J(mr,  xzv.  pp.  254,  255);  but  before  that  time  it  had 
been  made  by  Mr  CHiarles  Macintosh  cf  Crossbasket  Mr 
William  ^Hlson,  at  Hurlet,  near  Glaigow,  afterwards  made 
it  in  considerable  quantities.  Specimens  of  it  have  been 
sent  by  Dr  Gillies  from  the  n^^bourhood  of  Mendoza, 
in  South  America^  where  it  oocura  native  in  condderable 
quantity. 

Theae  three  different  species  of  dum  differ  also  aome- 
what  from  eadi  other  in  their  specific  gravitiea,  which  are 
as  follows. — 

Anunoniaod  dum. I'M 

Potaah  dam > 176 

Soda  dam l-88» 

^e  word  dlvmen,  which  we  translate  alvm,  occurs  In 
Pliny's  Nabwral  Hidory,  In  the  15th  chapter  of  his  d5th 
book  he  gives  us  a  detailed  description  of  it  By  com- 
paring tlus  with  the  account  of  annmipla  given  by  Diosco- 
lides  in  the  123d  chapter  of  his  5th  book,  it  is  obvious 
that  the  two  are  identical    Fliny  informs  us  that  dumen 


>  naaoda  alum  irfaoae  apadilo  gravity  la  h«n  glvan  waa  tha  natffi^ 
hwa  tfaa  pn>T&ieaor8tJiiafl,OBthanorth  of  MandoM.  Iteantaiaa 
b«i  wtUK,  and  thsntae  ia  probably  haavkr  thw  oonafltt  soda  ahus. 


waa  foond  natural^  in  the  earth.  He  ealb  it 
Urrm,  Different  substances^  he  inf onna  ns^  wen  d» 
tingnished  by  the  name  of  afamien ;  bnl  they  wen  ill 
characterised  by  a  certain  degree  of  astringeney,  and  mn 
all  employed  in  dyeing  and  medicine.  The  lightcdoand 
alum^  was  useful  in  brilliant  dyes^  the  daik-coloored  celj 
in  dyeing  black  or  very  dark  odoura  One  species  vbb  % 
liquid,  which  was  apt  to  be  adulterated;  but  vdien  pan 
it  had  the  property  of  striking  a  Uaek  with  the  jdoe  d 
the  pomegranata  This  property  seems  to  charaeteriie  a 
sdution  of  sulphate  of  iron  in  water.  It  is  quite  dmou 
that  a  solution  of  our  alum  would  possess  no  such  property. 
Fliny  says  that  there  is  another  kind  of  dmn  which  the 
Greeks  call  eehietoe.  It  forma  in  white  threads  upon  the 
surface  of  certain  stonea  From  the  name  acAutei^  and 
the  mode  of  formation,  there  can  be  little  doubt  that  this 
spedes  was  the  sdt  which  f onus  spontaneoudy  on  certain 
slaty  minerals,  as  dum  date  and  bituminoua  dialog  and 
which  consists  chiefly  of  sulphate  of  iron  and  sulphate  of 
alumina^  PoadUy  in  certain  plaoea  the  sulphate  cf  inn 
may  have  been  nearly  w^ting,  and  then  the  jealt  wodd 
be  white,  and  would  answer,  as  Pliny  says  it  did,  for  dye- 
ing bright  cdoura  Seven!  other  spedes  of  dumen  an 
described  by  Fliny,  but  we  are  unable  to  make  oat  to  what 
minerala  he  alludes. 

The  dumen  of  the  andent^  then,  waa  not  the  Bsme 
with  the  dum  of  the  modems.  It  was  most  pommody  a 
sulphate  of  iron,  sometimes  probably  a  sulphate  of  ahmdna, 
and  usually  a  mixture  of  the  twa  But  the  andents  wen 
unacquainted  with  our  dum.  They  were  acquainted  with 
sulphate  of  iron  in  a  aystaUieed  state,  and  distingmahed 
it  by  the  namea  of  mity,  wry,  thaiocaUhum  (Pliny,  zziiT. 
12).  As  dum  and  green  vitriol  were  applied  to  a  variety 
of  purposes  in  conmion,  and  aa  both  are  distinguiBhed  1^ 
a  sweetish  and  astringent 'taste,  writers,  even  after  the 
discovery  of  dum,  do  not  seem  to  have  discriminated  the 
two  sdts  aceuratdy  from  each  other.  In  the  writings  d 
the  alchemists  we  find  the  words  muy,  tory,  ekaicoMikxim, 
applied  to  dum  as  wdl  as  to  sulphate  of  iron;  and  the 
name  taromaUvm  mOorium,  which  oug^t  to  belong,  one 
would  suppose,  ezdudvdy  to  green  vitriol,  applied  in- 
differentiy  to  both. 

When  our  dum  was  discovered  is  entirdy  unknown. 
Beckmann  devoteda  good  ded  of  attention  to  the  lustoiy  d 
this  sdt,  and  published  a  curious  diuertation  on  the  sab- 
ject;  but  his  attempts  to  trace  ita  origin  were  unaucceasfnl 
The  manufacture  dt,  it  was  discovered  in  the  East,  but  at 
what  time  or  place  is  totally  unknown.  It  would  ^ipear 
that»  about  four  or  five  hundred  yeara  ago,  there  waa  a 
manufactory  of  it  at  Edeasa  in  Syria,  at  &kt  time  called 
Bocca, — Whence,  it  ia  supposed,  the  origin  of  the  tenn  rock 
€Uum,  commonly  employed  in  Europe;  though  othera  aHega 
that  the  term  originated  at  Civita  Yecchiay  where  alum  is 
made  from -a  ydlow  minerd  which  occura  in  the  state  of  a 
hard  rock. 

Different  dum  works  existed  in  the  ndghbomhood  d 
OonstantinoplcL  About  the  time  of  the  fdl  of  the  Gredaa 
empire  the  art  of  making  dum  was  transported  into  Itdy, 
at  that  period  the  richest  and  most  Ynanufacturing  country 
in  Europei  Bartholomew  Pemix,  a  Genoese  merchanti 
dieooyered  dum  ore  in  the  island  of  lachia,  about  the 
year  1459.  Nearly  at  the  aame  time  John  di  Ossti^ 
who  waa  wdl  acquainted  with  the  dum  worka  in  the 
neighbourhood  of  Oonstantinople,  suspected  that  a  mine- 
id  fit  for  yidding  dum  existed  at  Tolfa,  because  it  waa 
covered  wiUi  the  aame  treea  that  grew  on  the  dum  mine- 
id  near  Constantinople.  BQs  coigecture  was  verified  by 
trials,  and  the  celebrated  manuf acUny  at  Tdfa  estafalidiad. 
Anotiier  was  bogun  in  the  neighbourhood  of  Genoa;  and 
the  mmmfaetBia  fiiniriahed  in  £ffetent  parte  of  haJj.    ^ 
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tills  eonntry  it  was  eonfined  lor  the  greater  part  ol  % 
oentozy.  Yarioofl  mozmfactories  of  it  were  establiahed  in 
Qeimany  hy  the  year  1544 

England  posseBsed  no  alnm  works  till  the  reign  of 
Charles  L  Thomas  Chaloner,  son  of  Dr  Chaloner.  who 
had  heen  tntor  to  Charles,  while  hunting  on  a  oosunon 
in  Yorkahire  took  notice  of  the  soil  and  herhage,  and 
tasted  the  water.  He  foond  them  similar  to  what  he  had 
seen  in  Qermany  where  alnm  works  were  establiahed.  In 
consequence  of  this  he  got  a  patent  from  Charles  for  an 
alum  work.  Since  that  time  wions  alnm  works  have 
been  established  in  different  pi^  ol  Great  Britain, — 
the  most  important  now  in  <n)eration  being  the  Whitby 
works,  originally  establiahed  by  Mr  Chaloner;  and  the 
works  at  Pendleton,  near  Manchester,  and  Qoole,  York- 
shire, and  at  Hnrlet  and  Campde,  both  in  the  neighbonr- 
hood  of  Glasgow. 

Several  alnm  works  exist  in  Sweden,  partioulaily  in 
West  Gothland.  There  is  one,  for  example,  at  Hnnsnter, 
near  the  borders  of  the  Wener  Lake.  Bnt  for  a  descrip-- 
tion  of  the  Swedish  works  we  refer  to  Bergmann's  Opu§' 
eula,  i  284,  or  English  translation,  i  342. 

Yaiions  mineralB  are  employed  in  the  manufacture  of 
alum,  but  by  far  the  most  important  of  them  are  the  fU- 
lowing  three :  alum-9tcn$,  <dum-daU,  biiuminoui  shaU. 

Alum-stone  or  Alunite  was  first  observed  at  Tolfa,  near 
Home,  in  the  15th  oentury,  and  afterwards  in  Hungary 
and  sevwal  other  places,  chiefly  in  trachyte  or  other  vol- 
canio  rocks.  It  appears  to  be  produced  by  the  action  of 
snlphureous  vapours  on  the  f  elspais  they  contain,  and  gene- 
rally occurs  in  compact,  granular,  or  earthy  masses,  mixed 
with  quartz  or  felspar.  Small  OTstals  are  found  in  cavities, 
and  are  either  rhombohedrons  with  angles  of  89**  Kf,  and 
thus  nearly  cubes,  or  these  with  the  polar  angles  replaced 
by  the  baaal  plane.  The  spedfio  gravity  ranges  from  2*58 
to  2-752,  the  compact  varieties  being  the  lighter.  Its 
hardness  is  3*5  to  4,  or  rather  softer  than  fluor  spar.  It 
has  a  distinct  cleavage  perpendicular  to  the  axis  of  the 
rhombohedron,  and  conchoidal  fracture  in  other  directions. 
The  pure  varieties  are  white  and  colourless,  but  it  is  often 
coloured  greyish,  yellowish,  or  reddisL  The  crystals  de- 
crepitate before  tiie  blowpipe,  but  are  iofuaible,  as  well  as 
the  compact  alunite.  The  alum  is  extracted  from  this 
mineral  by  repeated  roasting  and  treating  with  water. 
The  absence  of  iron  accounts  for  the  superior  purity  for 
which  the  Boman  alum  was  long  celebrated.  ' 

Alum-elate  is  a  far  more  abundant  substance,  occurring 
in  beds  in  different  formations.  Thus  it  is  coiamon  in 
the  older  PalsDozoio  or  Silurian  strata  of  Scandinavia  and 
Scotland.  Generally  it  is  distinctiy  slaty,  but  sometimes 
forms  rounded  balls  or  concretions.  It  containa  much 
carbonaceous  matter,  and  hence  its  colour  is  greyish  or 
bluish-black.  It  has  a  dull  lustre,  is  soft  and  seetQe.  It 
contains  much  diBseminated  iron  pyrites,  and  on  decom- 
position in  the  air  yields  sulphate  of  iron,  and  alum  as  an 
efflorescence  on  the  surf aca 

Many  of  the  ahales  or  slate  days  in  the  coal  formation 
fllao  contain  much  iron  pyrites,  and  thus  also  produce 
alum  when  acted  on  by  the  atmosphere.  Such  are  thoae 
used  for  manufacturing  slum  at  Cunpsie  and  other  places 
near  Glasgow.  Where  they  contain  much  bituminous 
matter  they  show  a  shining  resinous  streak  and  greyish- 
black  colour,  and  are  named  bituminous  shalea.  These 
bum  when  heated,  with  a  pale  flame  and  sulphureous 
odour. 

The  alum  dates  at  Whitby  in  Yorkahire  belong  to 
the  lias,  and  are  used  in  the  alum  works  in  that  neigh- 
bourhood. In  other  places,  aa  in  many  parts  of  Germany, 
aimilar  beds  are  found  in  Tertiary  fonnations,  particularly 
in  connection  with  the  brown  coal  deposita    When  frwh 


dug  th^  often  show  no  trace  of  alum,  which  only  appears 
after  exposure  to  the  sir,  or  when  the  decomposition  of 
the  iron  pyrites  is  assisted  by  the  action  of  heat 

Several  native  varieties  of  sulphate  of  slumina  and  soda 
alum  occur  in  South  America,  some  of  the  most  remarkable 
of  which  it  may  be  proper  to  spedfy. 

1.  Sulphate  of  alumina,  or  Alunogene,  was  first  found 
at  Bio  Saldanha.  but  is  now  obtained  from  several  placea 
in  Europe  and  America.  The  colour  is  white,  here  and 
there  tinged  yellow,  obviously  from  external  impurities. 
It  occurs  in  fine  crystalline  needles ;  lustre  silky;  taste  that 
of  alum,  but  stronger;  specific  gravity,  1-6  to  1*7  :  soft; 
before  the  blowpipe  behaves  liko  slum. 

2.  Soda-alum.  It  occurs  native  in  the  province  of  St 
Juan,  situated  to  the  north  of  Mendoza.  on  the  east  side 
of  the  Chilian  Andes,  at  about  30*"  a  lat  The  alum  la 
white^  and  composed  of  fibres  adhering  longitudinally,  and 
having  a  certain  breadth,,  but  very  thin.  It  bears  some 
resemblance  to  fibrous  gypsum,  but  it  is  harder,  not  being 
scratched  by  the  nail,  though  the  knife  scratches  it  with 
great  ease.  It  is  sectile.  The  outer  fibres  are  white  and 
only  slighdy  translucent,  as  if  they  had  lost  a  portion  ol 
their  water ;  but  the  intemsl  fibres  are  transparent,  and 
have  a  silky  aspect  It  tastes  precisely  like  alum,  and  is 
very  soluble,  water  at  the  temperature  of  62**  dissolving 
3*773  parts  of  it,  and  boiling  water  dissolving  any  quantity 
whatever.  When  exposed  to  heat,  it  behaves  veiy  nearly 
aa  common  alum. 

8.  There  is  a  mineral  called  aluminite,  which  was  o1^ 
served  in  the  environs  of  Halle  many  years  ago,  and  which 
was  afterwards  detected  by  Mr  Webster  in  (£ty  resting  on 
chalk  at  Kewhaven  in  Sussex.  This,  if  it  were  suffidentiy 
abundant,  would  constitute  an  excellent  material  for  the 
manufacture  of  alum.  Its  colour  is  snow-whita  It  occurs 
in  renif orm  pieces  of  greater  or  smaller  size ;  fracture  fine 
earthy ;  dull ;  streak  gUstening ;  opaque ;  adheres  feebly  to 
the  tongue ;  soils  very  slightly ;  very  soft ;  feds  fine,  but 
meagre;  Bfid&o  gravity,  1*7054.  Itconsistoof  alumina^ 
sulphuric  add,  and  water. 

Four  different  processes  are  employed  in  the  manufac- 
ture of  alum,  according  to  the  nature  of  the  mineral  from 
which  the  alum  is  to  be  eltracted. 

The  process  empbyed  at  Tolfa  is  the  simplest  ol  aH 
If  the  Tolfa  stone  be  kept  constantiy  moistened  with 
water  for  about  two  months,  it  falls  to  powder  of  itself, 
and  yields  alum  by  lixiviation.  But  this  is  not  the  pro- 
cess employed  by  tiie  manufacturers.  The  alum-stone  is 
broken  into  smiJl  pieces,  and  piled  on  the  top  of  a  per- 
forated dome^  in  which  a  wood  fire  is  kindled.  The  smoke 
and  fiame  of  the  wood  penetrate  through  the  pieces  of 
alum-stone,  and  a  sulphureous  odour  is  disengaged,  owing 
to  the  decompodtion  of  a  portion  of  the  sulphuric  acid  in 
the  stone,  lliis  roasting  is  twice  performed ;  the  pieces  of 
ore  which  the  first  time  were  at  the  edge  of  the  dome, 
being  the  second  time  put  in  the  middle.  The  process 
of  roasting  this  stone  requires  condderable  attention.  If 
the  heat  be  too  great,  the  quality  of  yielding  alum  is 
destroyed :  if  the  heat  be  too  smdl,  the  stone  does  not 
readily  fall  to  powder.  There  can  be  littie  doubt  that  the 
unroasted  stone  would  yield  more  alum  than  the  roasted ; 
but  probably  the  additional  labour  requidte  in  the  latter 
case  would  more  than  swallow  up  the  increase  of  product 

The  roasted  stone,  which  has  now  acquired  a  reddish 
colour,  is  placed  in  rows  between  trenches  filled  with 
water.  This  liquid  is  so  frequentiy  sprinkled  on  it  that 
the  stone  is  always  moist  In  two  or  three  days  it  fslls 
to  powder,  like  slacked  quicklime ;  but  the  daily  watering 
is  continued  for  a  month.  The  success  of  this  part  of  the 
operation  is  said  to  depend  very  much  on  the  weather. 
When   the  weather  is  rainy,  the   alnm  is   all  washed 
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<mt,  and  litUd  or  nothing  left  fof  tlio  mannfactoiw  to 
eztractb 

Whan  the  itone  has  by  thia  proceas  been  rednoed  to  a 
aoffidentlj-fine  powder,  it  is  thrown  into  a  leaden  boiler 
filled  two-thiida  with  water.  During  the  boiling  the 
powder  is  frequently  stirred  up,  and  5ie  water  that  eva- 
porates is  replaced.  When  the  boiling  has  been  continued 
for  a  sufficient  time,  the  fire  is  withdrawn,  and  time 
allowed  for  the  earthy  matter  to  subside  to  the  bottom. 
A  oock  is  then  opened,  which  allows  the  dear  liquor  to 
flow  out  into  deep  wooden  square  Teasels,  so  made  that 
they  can  be  easily  taken  to  pieces.  Here  the  alum  gmdu- 
ally  ctystallises,  and  attaches  itself  to  the  sides  and  bottom 
of  the  TesseL  The  mother  liquid  is  then  drawn  off  into 
ahallower  wooden  trouglis,  where  more  alum  oystals  are 
deposited.  The  liquid  has  now  a  red  colour,  and  is 
muddy ;  and  the  last  alum  crystals  are  mixed  with  this 
red  matter.  They  are  washed  dean  in  the  mother  liquor, 
which  is  finally  pumped  into  a  trough,  and  used  in  subse- 
quent processes. 

The  alum  obtained  at  Tolfa  is  known  by  the  name  of 
Raman  tUum,  and  is  in  very  high  estimation.  It  is  always 
mixed  with  a  little  reddish  powdery  matter,  which  is  easily 
se;parated  from  it 

Alum-slate,  being  very  different  in  its  compodtion,  re- 
quires a  different  treatment  to  fit  it  for  yidding  alum.  If 
tiie  alum-slate  contain  a  notable  quantity  of  lune  or  mag^ 
nesia,  it  does  not  answer  the  purposes  jof  the  manufacturer 
so  weU.  The  essentid  ingredients  in  dum-slate,  for  the 
alum-makers,  are  dumina  and  iron  pyrites. 

The  first  process  is  to  roast  the  ore.  In  Sweden,  where 
the  fud  is  wood,  and  consequently  expendve,  it  is  cus- 
tomary to  use  the  dum-slate  itself  as  fud  for  roasting  the 
i>re.  For  this  purpose  a  small  layer  of  brushwood  is 
ooTered  with  pieces  of  dum-slate,  and  set  on  fire;  and,  as 
the  combustion  proceeds,  new  layers  of  dum-date  are 
addiid.  It  is  usud  to  place  dtemate  layers  of  roasted  and 
unroasted  dum-slate.  The  combustion  continues  for  a 
month  or  six  weeks.  At  Whitby,  cod  is  employed  for 
roasting  the  dum-slate.  Indeed  the  dum-slate  of  Whitby 
is  lighter  coloured  than  that  of  Sweden,  and  probably 
would  not  bum  of  itself.  So  great  is  the  quantity  of  com- 
bustible matter  in  the  Swedish  dum-slate  that  it  is  em- 
t^cyed  aj  fud  for  burning  limestone.  Great  quantities  of 
lunestone  are  burnt  in  this  manner  at  Hunneberg,  near 
the  south  side  of  the  hike  Wener.  The  roasted  ore  has 
usually  a  brown  colour.  When  it  is  red  the  quantity  of 
dum  which  it  yields  is  considerably  «^imipii|l^ff^, 

By  this  roasting  the  pyrites  is  oxidised  into  sulphate  of 
iron  and  sdphurio  add,  thus : — 

FeS,  +  0,  +  HyO  -  FeSO^  +  H^O^ 
The  sulphuric  add  as  it  is  produced  is,  howerer,  at  once 
neutralised  by  the  large  excess  of  dumina  producing  sul- 
phate, so  that  the  result  joi  the  action  is  to  produce  a 
mixture  of  the  sdphates  of  iron  and  dumina. 

The  roasted  ore  has  an  astringent  taste,  owing  to  the 
sulphate  of  iron  and  sulphate  ci  dimiina  which  it  con- 
tainsL  The  next  process  is  to  lixiviate  it  with  water,  in 
order  to  diasdve  these  sdts.  For  this  purpose  it  is  put 
Into  reservoirs  made  of  wood  or  masonry,  with  a  stop- 
cock at  the  bottom  to  draw  off  the  water.  The  usud 
method  is  to  keep  the  water  for  twdve  hours  in  contact 
with  ore  that  has  been  twice  lixiviated;  then  to  draw 
it  off,  and  allow  it  to  remain  for  an  equal  period  on  ore 
that  has  been  once  lixiviated.  Lostiy,  it  is  run  upon 
fresh  ore,  and  allowed  to  remain  on  it  for  twdve  hours 
longer.  If  the  spedfio  gravity  of  the  liquid  thus  treated 
be  1*20  at  the  temperature  of  55^,  it  may  be  conddered  as 
saturated  with  sul^te  of  dumina  and  sulphate  of  iron ; 
bnt  probably  thia  spedfio  gravity  is  not  often  obtained. 


The  liquid,- thus  impregnated- with  sdt,  is  nowboild 
down  in  leaden  vessels  to  tiie  proper  consistency  for  aj%- 
tallisation.     In  Sweden  the  fud  employed  for  this  far- 
pose  is  dum-slate.     By  this  means  a  double  dfoct  ii 
produced — ^the  liquid  is  evaporated,  and  the  ahundate 
is  roasted.     During  the  boiling  abundance  of  ozids  d 
iron  falls,  mixed  with  sdenite,  if  lime  be  one  of  the  eou- 
stituents  of  the  dum-date.     When  the  liquid  is  sdE- 
dendy  concentrated  it  is  let  into  a  square  reserroir,  in 
order  to  ctystalliseL     Great  quantitiea  of  sulphate  of  iron 
crystals  are  usually  deposited  in  this  vessd.    These  are 
collected  by  drawing  the  liquid  off  into  another  reserroir. 
When  all  the  sulphate  of  iron  that  can  be  obtained  has 
beoi  separated,  a  quantity  of  sulphate  of  potash  or  am- 
monia, muriate  of  potaah,  or  putrid  urine,  is  mixed  with 
the  liquid.    The  sulphate  of'potash  is  procured  from  tha 
sulphuric  add  makers,  and  the  muriate  of  potaah  from  the 
soap-makers.     By  this  addition  dum  is  formed  in  the 
liquid,  and  it  gradually  deposits  itself  in  crystals  on  the 
ddes  of  the  veneL    TbioBa  crystala  are  odlected,  and  dis- 
solved in  the  smallest  quantity  of  boiHng  water  that  wiQ 
take  them  up.     This  sdution  is  poured  into  large  wooden 
casks.     Li  a  fortnight  or  three  weeks  the  dum  oystd 
lises,  and  covers  the  sides  and  bottom  of  the  cask.    The 
hoops  are  now  tdcen  off,  and  the  staves  of  the  essk 
removed.    A  mass  of  dum  crystals,  having  the  duLpe  of 
the  cask,  remains.   This  mass  is  jneroed,  the  mother  hqaor 
allowed  to  run  out,  and  preaerved  for  a  subsequent  proceai. 
The  dum,  bdng  now  broken  in  paces,  is  fit  for  sde. 

The  manufacture  of  dum  from  bituminous  shde  and 
slato^y  bears  a  considerable  resemblance  to  the  maaii- 
facture  from  dum-slate,  but  differs  in  severd  partico- 
lais.  We  shall  give  a  aketch  of  the  processes  f oQowed  in 
t?ro  works  of  this  kind  that  are  in  operation  in  the  neij^ 
bourhood  of  Glasgow.  The  bituminous  shale  and  slste- 
day  employed  are  obtained  from  old  cod-pits,  whidi  are 
very  extendve  near  Glasgow.  The  air  in  these  cod-piti 
is  moist,  and  its*  average  temperature  about  62*.  The 
shde  having  laen  exposed  for  many  years,  has  gradoslly 
opened  in  the  direction  of  its  slaty  fracture,  so  as  to  re- 
semble in  some  respects  a  half -shut  fan ;  and  all  the  chinks 
in  it  are  filled  with  a  saline  effloreacence  in  threads  This 
sdt  is  white,  with  a  shade  of  green,  has  a  sweetish  as- 
trifigent  taste,  and  consists  of  a  mixture  of  sulphate  of 
iron  and  sulphate  of  dumina.  In  order  to  obtain  these 
sdts  in  a  state  of  solution,  nothing  more  is  requisite  than 
to  lixiviate  this  shale  with  water.  The  linviated  on 
bdng  left  exposed  to  tTie  weather,  forms  more  salt,  which 
is  equally  washed  out  of  it  by  the  rain-water,  and  this 
water  is  collected  and  preserved  for  usa 

The  next  step  in  the  process  is  to  boil  down  the  liquid 
to  a  suffident  state  of  concentration.  At  CSampde  sD 
the  boUers  are  composed  of  stone^  and  the  heat  is  applid 
to  the  surfSue.  This  is  a  great  saving,  aa  leaden  veods 
are  not  only  much  more  expendve,  bnt  require  more  fre- 
quent renewal.  When  the  liquid  is  raised  to  a  suffidently 
high  temperature  in  the  stone  reservoir,  pounded  sdphata 
of  potash,  or  muriate  of  potash,  as  they  can  be  proeored, 
is  mixed  with  it ;  and  there  is  an  agitator  in  the  vessel,  hj 
which  it  is  continually  stiired  about  This  addition  coo- 
verts  the  sulphate  of  dumina  into  dum.  The  liqdd  is 
now  let  into  another  trough,  and  allowed  to  remain  till  it 
crystallises.  In  this  liquid  there  are  two  sdts  oontdnd 
in  solution — ^via.,  sulphate  of  iron  and  dum ;  and  it  ii  an| 
object  of  great  consequence  to  separate  them  completely 
from  each  other.  The  prindpd  secret  oondsts  in  drsvini: 
off  the  mother  liquor  at  the  proper  time ;  for  the  dom  ii 
much  less  sduble  in  water  than  the  sdphate  of  iron,  and 
therefore  crystallises  first  The  first  crystals  of  aboi 
formed  are  very  impnrei    They  have  a  yellow  edoiu;  tad 
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Mem  ia  be  purdj  impten;iiftted  wfth  nilpluite  of  iron. 
They  are  diuolTed  in  hot  water,  and  the  aolutioa  poured 
into  troughs,  and  allowed  to  cryrtalliBe  a  second  time. 
These  second  crystals,  though  much  purer^  are  not  quite 
free  from  sulphate  of  iron ;  but  the  separation  is  accom- 
plished by  washing  them  repeatedly  with  cold  water;  for 
sulphate  of  iron  is  much  more  soluble  in  that  liquid  than 
alum.  These  second  crystals  are  now  dissolyed  in  as  small 
a  quantity  of  hot  water  as  possible,  and  the  concentrated 
liquid  poured  while  hot  into  laige  casks,  the  surface  of 
which  is  covered  with  two  cross  beams.  As  the  liquor 
cools,  a  vast  number  of  alum  ciystals  form  on  the  sides 
and  surfaca  The  casks  are  allowed  to  remain  till  the 
liquid  within  is  supposed  to  be  nearly  of  the  temperature 
of  the  atmosphere.  This,  in  winter,  requires  eleven  days ; 
in  summer,  f ourtsen  or  more.  The  liquid,  after  standing 
eleven  da}  s  in  summer,  has  been  observed  to  be  still  above 
blood  heat  The  hoops  are  then  removed,  precisely  as  in 
the  manufacture  of  alum  from  alum-slate. 

There  always  remains  in  the  boilers  a  yellowish  sub- 
stance, consisting  chiefly  of  peroxide  of  iron.  This  is 
exposed  to  a  strong  heat  in  a  reverberatory  fumaoe,  and  it 
becomes  red.  In  this  state  it  i»  washed,  and  yields  more 
alum.  The  red  residue  is  ground  to  a  fine  powder,  and 
dried.  It  then  answers  all  the  purposes  of  Venetian  red 
as  a  pigment  By  altering  the  temperature  to  which  this 
matter  is  exposed,  a  yellow  ochre  is  obtained  instead  of 
a  red. 

In  France,  where  alum  ores  are  by  no  means  abundant, 
alum  is  manufactured  from  clay,  tius  method  of  making 
tho  salt  was  first  put  in  practice  by  Chaptal  when  pro- 
fessor of  chemistry  at  Montpellier.  His  methods  have 
been  since  gradually  improved,  and  brought  to  a  state  of 
considerable  perfection.  The  first  process  tried  was  this : 
The  clay  was  reduced  to  a  fine  powder  in  a  mill,  and  then 
mixed  with  sulphuric  acid.  After  remaining  some  days, 
it  was  exposed  for  twenty-four  hours  to  a  temperature  of 
about  130^  It  was  then  lixiviated,  and  the  liquid  mixed 
with  urine  or  potash.  This  method  beiDg  found  incon- 
venient, was  abandoned  for  the  following: — The  clay  being 
well  ground,  was  mixed  with  half  its  weight  of  the  saline 
residue  from  a  mixture  of  sulphur  and  nitre.  This  residue 
is  little  else  than  sulphate  of  potash.  The  mixture  was 
formed  into  balls  about  5  inches  in  diameter,  which  were 
calcined  in  a  potter^s  furnace.  They  were  then  placed  on 
the  floor  of  a  chamber  in  which  sulphuric  acid  was  made^ 
The  add  vapour  49^used  them  to  swell,  and  to  open  on  all' 
sides.  In  about  a  month  they  were  sufficiently  penetrated 
with  the  acid.  They  were  then  exposed  to  the  air,  under 
shades,  that  the  saturation  might  become  more  completa 
Finally,  they  were  lixiviated,  and  the  liquid  being  evapo- 
rated, yielded  pure  alum. 

This  process  was  considerably  improved  by  Berard,  of 
the  Montpellier  alum  work.  Instead  of  exposing  the 
calcined  balls  to  the  fumes  of  sulphuric  acid,  he  sprinkled 
them  with  a  quantity  of  sulphuric  acid  of  the  specific 
gravity  1*367,  equal  to  the  weight  of  the'  clay  employed; 
but  it  is  obvious  that  the  proportion  must  vaiy  with  the 
nature  of  the  day.  The  solution  takes  place  with  the 
greatest  facility,  and  cxystals  of  alum  are  obtained  by 
evaporating  the  liquid. 

Another  process  was  put  in  practice  by  Chaptal,  in  the 
neighbourhood  of  Paris.  A  mixture  is  made  of  ICiO  pcurts 
of  day,  50  parts  of  nitre,  and  50  parts  of  sulphuric  acid 
of  the  specific  gravity  1*367 ;  and  this  mixture  is  put  into 
a  retort  and  distilled.  Aquafortis  comes  over,  and  the 
residue  in  the  retort  being  lixiviated  with  water,  yidds 
abundance  of  excellent  alum. 

For  chemical  constitution  and  relations  of  the  alums, 
see  Chbmistky. 


AJiUHBAOn.  the  name  of  a  large  park  or  waUed 
endosnre.  containing  a  palace,  a  mosque,  and  other  build- 
ings, as  well  as  a  beautiful  garden,  situated  about  4  miles 
from  Lucknow.  near  the  Cawnpore  road.  It  was  converted 
into  a  fort  by  the  mutineers  in  1857;  and  after  its  capture 
by  the  Briush  was  of  importance  in  connection  with  the 
military  operations  around  Lucknow.     See  Luckkow. 

ALUMINIUM,  a  metallic  substance^  first  separated  from 
the  chloride  by  Wohler  in  1828.  It  remained  a  laboratory 
product  until  Deville,  about  1858,  succeeded  in  improviog 
the  mode  of  production,  so  as  to  render  the  operations 
capable  of  management  on  the  manufacturing  scale.  The 
process  consists  in  heating  to  a  red  heat  a  mixture  of  the 
double  chloride  of  aluminium  and  sodium,  or  the  double 
fiuoride  of  aluminium  and  sodium  (cryoUte),  with  the  metal 
sodium.  A  vigorous  action  takes  place,  chloride  of  sodium 
being  formed  and  the  metal  aluminium  separated.  On  the 
large  scale  the  reduction  is  effected  by  throwing  a  mixture 
of  1^  parts  of  the  double  chloride.  5  parts  of  ciyolite.  and 
2  parts  of  sodium  on  the  hearth  of  a  reverberatory  furnace. 
Iinmediatdy  after  the  action,  the  fused  metal  and  slag. 


consisting  of  conmion  salt  and  fluoride  of  alumiuium,  are 
run  out,  and  a  new  quantity  of  the  previous  mixture  intro- 
duced. The  various  patents  that  have  been  secured  with 
reference  to  this  manufacture  have  all  regard  to  the  saving 
of  the  metal  sodium.  The'  metal  aluminium  may  be 
separated  from  the  double  chloride  by  electrolysis.  For 
tlus  purpose  the  fused  salt  has  the  dectric  current  from 
ten  cells  of  a  battery  passed  through  it.  carbon  poles  being 
used.  The  metal  appears  at  the  negative  pole  in  lar^ 
globules,  which  may  be  collected  and  melted  together 
under  a  layer  of  fused  salt 

Aluminium  is  a  white  metal  resembling  silver  in  appear- 
ance It  is  very  malleable  and  ductile,  and  may  be  beaten 
and  rolled  into  thin  sheets,  pr  drawn  into  fine  wire.  By 
hammering  in  the  cold  it  becomes  as  hard  as  soft  iron,  but 
may  be  softened  again  by  fudon.  Being  highly  sonorous, 
it  has  been  used  for  making  bells.  It  is  very  light,  being 
only  2(  times  heavier  than  water,  and  ia  thus  four  times 
lighter  than  silver.  After  fusion  it  has  a  specific  gravity 
of  2*56;  by  hammering  this  may  be  increased  to  2*67. 
It  mdta  at  a  red  heat  and  is  non-volatile  at  very  high 
temperatures.  The  metal  conducts  heat  and  dectricity  as 
well  as  silver.  Aluminium  does  not  oxidise  in  air.  even 
at  a  red  heat,  has  no  action  on  water  at  ordinary  tempera- 
tures, and  is  not  acted  upon  by  sulphuretted  hydrogen  or 
sulphide  of  anmionium.  and  thus  preserves  its  lustre  where 
nlver  would  be  tarnished  and  blackened.  It  is  not  at- 
tacked by  nitric  add,  even  when  concentrated,  and  is  not 
sduble  in  dilute  sulphuric  add,  but  is  readily  soluble  in 
dilute  or  concentrated  hydrochloric  add  with  evolution  of 
hydrogen.  Solutions  of  caustic  potash  or  soda  dissolve 
the  metal  with  great  ease,  forming  alumiuate  of  potash  or 
soda,  and  giving  off  hydrogen.  Aluminium  forms  alloya 
with  most  metaJs.  The  copper  alloy  called  alimiinium- 
bronse  is  the  most  important  because  of  its  colour,  hard- 
ness, and  malleability,  and  is  laigdy  used  for  artides  of 
jewcdlery,  for  mounting  sextants  and  other  astronomical 
instruments,  and  for  ms^ng  balance  beams. 

ALUTA,  an  affluent  of  the  Danube.     See  Alt. 

ALVA,  a  village  in  Stirlinffshire,,  Scotland,  dtuated  at 
the  foot  of  Craigldth,  one  of  the  Ochil  range,  7  miles  N.E. 
of  Stirling,  with  which  it  is  connected  by  itiilway.  Beddes 
the  pariah  church,  there  are  places  of  worship  belonging  to 
the  Free  and  United  Presbyterian  churches.  Yam  spin- 
ning and  the  manufacture  of  shawls  and  tweeds  are  carried 
on  to  a  condderable  extent    Population  in  1871,  4096* 

ALVA,  or  Alba,  Fkskando  Alvarez  db  Tolxdo, 
Duke  of,  bom  in  1508,  was  descended  from  one  of  the  most 
illustrious  families  in  Spain.     His  grandfather,  Ferduiond 
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of  Toledo,  educated  bim  in  military  science  and  politics ; 
ibd  he  was  engaged  with  distinction  at  the  battle  of  Pavia 
uLile  still  a  youth.  Selected  for  a  military  command  by 
CJidTles  v.,  he  took  jjart  in  the  siege  of  Tunis  (1535),  and 
ou^'ceasfnny  defended  Perpignan  against  the  Dauphin  of 
FraLce.  lie  wa*  present  at  the  battle  of  Miihlberg  (1547), 
and  the  victory  gained  there  over  John  of  Saxony  was  due 
mniidy  t**  hiii  exertions.  He  took  part  in  the  subsequent 
«ioL'e  of  Wittenberg,  and  presided  at  the  court-martial 
which  tried  the  Elector  and  condemned  him  to  death.  In 
1552  Alni  Wtas  intrusted  with  the  command  of  the  army 
intended  to  invade  France,  and  was  engaged  for  several 
mouths  in  an  un5>iicceK«f\U  siege  of  Metz.  In  consequence 
of  the  success  of  the  French  arms  in  Piedmont,  he  was 
made  commander-in-chief  of  all  the  emperor's  forces  in 
Itily,  and  at  the  same  time  invested  with  unlimited  power. 
Success  did  not,  howeverj  attend  his  first  attempts,  and 
after  several  unfortunate  attacks  he  was  obliged  to  retire 
into  irinter  quarters.  After  the  abdication  of  Charles  he 
was  coub' lined  in  the  command  by  Philip  11.,  who,  how- 
ever, tc.<:ti'ained  him  from  extreme  measures.  Alva  had 
snlvlned  the  whole  Campagna,  and  was  at  the  gates  of 
Kome,  when  he  was  compelled  by  Philip's  orders  to  nego- 
ti;ite  a  peace.  One  of  its  terms  was,  that  the  Duke  of 
Alva  should  in  person  ask  forgiveness  of  the  haughty 
poutit!  whom  he  had  conquered.  Proud  as  the  duke  was 
by  nature,  and  accustomed  to  treat  with  persons  of  the 
hi^hc^t  dignity,  yet  such  was  the  superstitious  veneration 
then  enl-f rtained  for  the  papal  character  that  he  confessed 
liis  voice  failed  him  at  the  interview,  and  his  presence  of 
mini  forsook  him.  Not  long  after  this  (1559)  he  was  sent 
at  the  head  of  a  splendid  embassy  to  Paris,  to  espouse,  in 
the  name  of  his  master,  Elizabeth,  daughter  of  Henry, 
kiiit^  of  France.  In  15G7,  Philip,  who  was  a  bigoted 
Oath' lie,  seiit  Alva  into  the  Netherlands  at  the  head  of  an 
army  of  10,000  men,  with  unlimited  powers  for  the  extir- 
[  ati  /U  of  heretics.  ^Vhen  he  arrived  he  soon  showed  how. 
um^h  he  merited  the  confidence  which  his  master  reposed 
in  him,  and  instantly  erected  a  tribunal  which  soon  became 
kn  >wn  to  iU  vi'^tims  as  the  "  Court  of  Blood,"  to  try  all 
pcn><)u-'  ivho  had  been  engaged  in  the  late  commotions 
whijh  the  civil  and  religious  t3rranny  of  Philip  had  excited. 
He  imprisoned  the  counts  D'Egmont  and  Horn,  the  two 
pcpidar  leaders  of  the  Protestants,  brou£;ht  them  to  an 
nnjuit  trial,  and  condemned  them  to  deatL  In  a  short 
time  he  totally  annihilated  every  privilege  of  the  people, 
and,  ^ith  unrelenting  cruelty,  put  multitudes  of  them  to 
death.  The  executioner  was  employed  in  removing-  all 
those  friends  of  freedom  whom  the  sword  had  spared.  In 
most  of  the  considerable  towns  Alva  bmlt  citadels.  In  the 
city  of  Antwerp  he  erected  a  statue  of  himself,  which  was 
a  monument  no  less  of  his  vanity  than  of  his  tyranny:  he 
was  figured  tmmpling  on  the  necks  of  two  smaller  statues, 
representing  the  two  estates  of  the  Low  Countries.  By 
his  nunsufil  and  arbitrary  demand  of  new  supplies  from 
the  states  he  greatly  aggravated  this  insult.  The  exiles 
fi<^iii  the  IjOW  Countries,  roused  to  action  by  his  oppression, 
fitted  out  a  fleet  of  privateers,  and  after  strengthening 
tfatiu3elves  by  successful  depredations,  ventured  upon  the 
bold  exploit  of  seizing  the  town  of  BreU.  Thus  Alva,  by 
his  ciuelty,  became  the  unwitting  instrument  of  the  future 
indf>pendence  of  the  seven  Dutdb  provinces.  The  fleet  of 
the  exiles  having  met  the  Spanish  fleet,  totally  defeated 
it,  and  reduced  North  Holland  and  Mons.  Many  cities 
hastened  to  throw  off  the  yoke;  while  the  States-Oeneral, 
assembling  at  Dordrecht,  openly  declared  against  Alva's 
i*ovemm«nt,  and  marshalled  under  the  banners  of  the 
Prince  of  Oiange.  Alva's  preparations  to  oppose  the 
gathering  storm  tvere  mad<>  with  his  usual  vigour,  and  he 
succeeded   in  reoovering   Mons.  Mechlin,  and  Zutphen, 


under  the  conduct  of  his  sou  Frederick.     "With  the  «ie6p> 
tion  of  Zealand  and  Holland,  he  regained  all  the  pro^ineek; 
and  at  last  his  son  stormed  Waerdan.  and  masAcrii.!;  its 
inhabitants,  proceeded  to  invest  the  city  of  Haaileiu. 
which,  after  standing  an  obstinate  siege,  was  taken  and 
pillaged.     Their  next  attack  was  upon  Alkmaar;  but  the 
spirit  of  desperate  resistance  was  raised  to  sach  a  height  in 
the  breasts  of  the  Hollanders  that  the  Spanish  veterans 
were  repulsed  with  great  loss,  and  Frederick  coustxsined 
reluctantly  to  retire.    Alva's  feeble  state  of  health  and  coo- 
tinned  disasters  induced  him  to  solicit  his  recall  from  the 
government  of  the  Low  Countries;  a  measure  which,  in 
all  probability,  was  not  displeasing  to  Philip,  who  was 
now  resolved  to  make  trial  of  a  milder  administration.  In 
December  1573  the  much  oppressed  country  was  relieved 
from  the  presence  of  the  Duke  of  Alva,  who,  returning  honis 
accompanied  by  his  son.  made  the  infamous  boast  that  duiiDg 
the  course  of  six  years,  besides  the  multitudes  destroyed 
in  battle  and  massacred  after  victory,  he  had  consigiied 
18,000  persons  to  the  executioner.    (For  further  detailB  d 
his  administration  in  the  Netherlands,  see  HoLi.Ain>.) 

On  his  return  he  was  treated  for  some  time  with  greit 
distinction  by  Philip.  A  tardy  and  imperfect  justice,  hov- 
ever,  overtook  him,  when  he  was  banuihed  from  court  and 
confined  in  the  castle  of  Uzeda  for  complicity  in  certain 
disgraceful  conduct  of  his  son.  Here  he  had  remained 
two  years,  when  the  success  of  Don  Antonio  in  aawiming 
the  crown  of  Portugal  determined  Philip  to  turn  his  eyes 
towards  Alva  as  the  person  in  whose  fidelity  and  abilitiat  he 
could  most  confide.  A  secretary  was  instantly  despatched 
to  Alva  to  ascertain  whether  his  health  was  suffidentlj 
vigorous  to  enable  him  to  undertake  the  command  of  an 
army.  The  aged  chief  returned  an  answer  full  of  loysl 
zeal,  and  was  immediately  appointed  to  the  supreme  com- 
mand in  Portugal.  It  is  a  striking  fact^  however,  that  the 
liberation  and  elevation  of  Alva  were  not  foUoweJ  by 
forgiveness.  In  1581  Alva  entered  Portugal,  defeated 
Antonio,  drove  him  from  the  kingdom,  and  soon  reduced 
the  whole  under  the  subjection  of  Philipi  Entering  Lisbon, 
he  seized  an  immense  treasure,  and  suffered  his  aoldieia, 
with  their  accustomed  violence  and  rapacity,  to  sack  the 
suburbs  and  vicinity.  It  is  reported  that  Alva»  being 
requested  to  give  an  account  of  the  money  expended  on 
that  occasion,  sternly  replied,  "  If  the  king  asks  me  for  an 
account,  I  will  make  him  a  statement  of  kingdoms  pie- 
served  or  conquered,  of  signal  victories,  of  successful  sieges, 
and  of  sixty  years'  service."  Philip  deemed  it  proper  to 
make  no  further  inquiries.  Alva,  however,  did  not  enjoy 
the  honours  and  rewards  of  his  last  expedition,  for  he  died 
in  January  1583,  at  the  age  of  74. 

ALVARADO,  Pedro  de,  one  of  the  Spaniah  leaders  in 
the  discovery  and  conquest  of  America,  was  bom  at  Badajoz 
about  1495.  He  held  a  command  in  the  expedition  sent 
from  Cuba  against  Yucatan  in  the  spring  oi  1618,  and 
returned  in  a  few  months,  bearing  reports  of  the  wealth 
and  splendour  of  Montezuma's  empire.  In  February  1519 
he  accompanied  Hernando  Cortes  in  the  expedition  for  the 
c  •nquest  of  Mexico,  being  appointed  to  the  command  of 
one  of  the  eleven  vessels  of  the  fleet  (For  the  details  of 
this  expedition  and  of  Hernando's  share  in  it,  see  Ooktex 
and  Mexico.)  He  was  engaged  (1523-4)  in  the  conqaest 
of  Guatemala,  of  which  he  was  subsequently  appointed 
governor  by  Charles  Y.  In  1534  he  attempted  to  bring 
the  province  of  Quito  under  his  power,  but  had  to  content 
himself  with  the  exaction  of  a  pecuniary  indemjiiky  for  ^e 
expenses  of  the  expedition.  During  a  visit  to  Spain,  three 
years  later,  he  had  the  governorship  of  Honduras  conferred 
upon  him  in  addition  to  that  of  Guatemala  He  died  m 
Guatemala  in  15  il. 

ALYAKEZ.  FRANasco,  bom  at  Cdmbra  uter  1I6C,  a 


A  L  V  — A  L  Y 


649 


pr  est  and  almoner  to  Bom  Manuel,  king  of  Portugal,  was 
aent  in  1515  aa'secretary  to  Duarte  GalvSo,  on  an  embassy 
to  Dayid,  king  of  Abyssinia.  The  expedition  having  been 
delayed  by  the  way,  it  was  not  nntil  1520  that  he  reached 
Abyssinia,  where  he  remained  six  years,  returning  to  Lisbon 
in  1527.  In  1533  he  was  sent  to  Rome  on  an  embassy 
to  Pope  Clement  YIL  The  precise  date  of  his  death,  like 
that  of  his  birth,  is  unknown;  but  it  must  have  been  later 
than  1540,  in  which  year  he  published  at  Lisbon,  under 
the  king's  patronage,  an  account  of  ^his  trayeb,  in  one 
Tolume  folio,  entitled  Verdadeira  Informa^m  do  Prette 
JooM'dcu.  Indias,  This  curious  work  was  translated  in 
Latin,  under  the  title  of  De  Fide,  Begtcne,  et  Moribtu 
JStMopuniy  by  Damien  Qoez,  a  Portuguese  gentleman;  and 
has  often  been  reprinted  and  translftted  into  other  Ian- 
guagesL  The  information.it  contains  must,  however,  be 
received  with  caution,  as  the  author  is  prone  to  exaggerate, 
and  does  not  confine  himsalf  to  what  came  within  his  own 
observation.^^    ~  "         -    *■ 

^t  ALVAREZ,  Don  Josifi,  the  foremost  Spanish  sculptor  of 
modem  times,  was  bom  at  Prieeo,  in  the  province  of 
Cordova,  in  1768,  and  died  at  Madrid  in  1827.  Bred  to 
his  fathei^s  trade  of  a  stone-mason,  he  devoted  all  his 
spare  time  to  drawing  and  modelling.  In  his  twentieth 
year  he  became  a  pupil  of  the  Academy  of  Granada.  A 
work  he  executed  soon  afterwards  for  a  fountain  in  his 
native  town  attracted  the  notice  of  the  Bishop  of  Cordova, 
who  took  the  young  artist  into  his  house  and  nuiintained 
him  for  several  years.  In  1799  he  obtained  from  Charles 
lY.  a  pension  of  12,000  reals,  to  enable  him  to  visit  Paris 
and  Rome.  In  the  former  city  he  executed,  in  1804,  a 
statue  of  Ganymede,  which  placed  him  at  once  in  the  front 
rank  of  sculptors.  Shortly  afterwards  his  pension  was 
more  than  doubled,  and  he  left  Paris  for  Rome,  where  he 
remained  till  within  a  year  of  his  death.  The  most  im- 
portant of  his  numerous  works,  executed  during  this  period, 
was  a  group  representing  Antilochus  and  Memnon,  which 
was  commissioned  in  marble  (1818)  by  Ferdinand  YIL, 
and  secured  for  the  artist  the  appointment  of  court  sculptor. 
It  is  now  in  the  Museum  of  Madrid.  Alvarez  modelled  a 
few  portrait  busts  (Ferdinand  YIL,  Rossini,  the  Duchess 
of  Alba^,  which  are  remarkable  for  their  vigour  and  fidelity. 

ALVAREZ,  Don  Manuil,  a  Spanish  sculptor,  was  bom 
at  Salamanca  in  1727,  and  died  in  1797.  He  followed 
classical, models  so  closely  that  ho  was  styled  by  his 
countrymen  £1  Griego,  "  The  Greek."  His  works,  which 
are  very  numerous,  are  chiefly  to  be  found  at  Madrid. 

ALWAR,  a  semi-independent  state  of  RijputinA,  and 
under  the  control  of  the  Governor-General's  agent  for 
lUjputinA,  Ues  between  28'  13'  25"  and  27^*  14'  34"  N. 
lat,  and  between  77**  15'  35"  and  76*  14'  lO;'  E  long. 
It  is  bounded  on  the  R  by  the  state  of  Bhartpur  and 
the  British  district  of  Gur^n,  on  the  N.  by  Gurgdon 
district  and  the  states  of  PatiilA  and  N&bhA,  on  the  W. 
by  the  states  of  N&bhi  and  Jaipur,  and  on  the  S.  by 
the  states  of  Jaipur  and  Bhartpur.  Its  configuration  is 
irregular,  the  greatest  length  from  north  to  south  being 
about  80  miles,  and  breadth  from  east  to  west  about  60 
miles,  with  a  total  area  of  about  3000  square  miles.  The 
total  population  of  the  state,  as  ascertained  by  a  census 
taken  in  1872,  was  778,596,  consisting  of  598,333  Hindus, 
180,225  Mahometans,  and'  38  Christians.  The  number 
of  males  was  returned  at  418,723,  and  females  at  359,873, 
the  proportion  of  males  to  the  total  population  being  53 '76 
per  cent  The  eestem  portion  of  the  state  is  open  and 
highly  cultivated ;  the  western  is  diversified  by  hills  and 
peaks,  which  form  a  continuation  of  the  AravalU  range, 
from  12  to  20  miles  in  breadth.  These  hiUs  run  in  rocky 
and  precipitous  parallel  ridges,  in  some  places  upwards  of 
2200  feet  in  height     The  Sabhi  river  flows  through  the 


north-western  part  of  the  state,  the  only  othto  stream  of 
importance  being  the  Ruparel,  which  rises  in  the  Alwar 
hills,  and  flows  through  the  state  into  the  Bhartnur  terri- 
tory. 

The  006  attempt  at  road-makingin  the  state  is  |.lins  wnien  eon* 
neeU  the  chief  town,  Alwar,  with  Tti^ghar  on  tiie  one  aide  and  with 
Tijadl  on- the  other.  The  greater  portion  of  this  load  was  metalled 
during  the  minority  of  the  present  rig4,  bnt  it  has  becoi  nu^leeted 
ainoehe  took  the  management  of  the  state  into  hia  own  hancb,  and 
is  now  said  to  be  almost  impassable,  and  worse  than  the  ordinaiy 
cart  tracks.  The  earthwork  for  a  road  from  Alwar  to  the  Bhartpnr 
border  was  thrown  np^  hat  it  has  nef er  lieen  metalled,  and  the  une 
is  not  naed  for  traffic  The  Alwar  hiUs  are  rich  in  miwi^lf,  in>n 
ore  is  foond  in  large  qnantities  dose  to  the  surface.  Thirty  smelting 
fumaoes  are  kept  at  work,  and  are  capable  of  turning  out  890  tons 
a-year.  They  give  employment  to  a  large  number  of  people.  Two 
oopner  minea  have  been  in  operation  for  a  number  of  yeara,  but  with 
doubtful  advantage  to  the  state.  .  Silver,  lead,  and  sulphur  sre  also 
found  in  small  quantities,  and  attempts  have  been  made  to  work 
them,  but  without  success.  The  principal  agriculforal  products  are 
wheat  and  barlejr  during  the  cold  weather,  with  grain  to  a  less 
extent  Joir,  b^'ri,  and  Indian  com  are  raised  during  the  rains. 
Cotton  is  extensively  cultivated,  and  exported  on  a  considerable 
scale.    A  ten  years'  land  settlement,  which  was  formed  by  a  late 

E>Utical  resident  is  now  expiring,  and  a  fresh  settlement  for  a 
nger  term  is  being  made.  The  revenue  of  the  state  has  for  some 
time  been  in  an  unsatisfactory  atate.  When  the  r^4  attained  his 
minority,  and  was  invested  with  the  ftill  administration  of  his  terri- 
tory in  1808,  the  treasury  contained  a  suiplus  of  £205, 000.  Within 
seven  years  this  surplus  had  dwindled  away,  and  debts  to  the  extent 
of  £160,000  accumulatsd.  Under  these  areumstances,  the  govern- 
ment found  it  necessary  to  place  the  administration  of  the  state  in 
the  hands  of  the  political  resident  assisted  by  a  ootmcil  of  manage- 
ment consisting  of  five  of  the  principal  chiefs  and  native  gentlemen 
of  the  state.  In  1870-71,  the  nrst  year  under  the  new  management 
the  revenue  of  the  state  amounted  to  £213,085,  and  the  expenditure 
to  £135,201,  leaving  a  surplus  of  £77,884,  put  of  which  was  devoted 
to  the  Uauidation  of  the  state  debt  the  remainder  being  kept  y  a 
working  oalance.  An  allowance  of  £18,000  a-year  is  made  for  the 
household  expenses  of  the  riji,  besides  an  establishment  of  horses, 
carriages,  ana  elephants  maintained  for  his  use.  The  educational 
institutions  consist  of  a  high  school,  attended  in  1871-72  by  882 
students ;  a  Thikur  school,  for  the  education  of  the  sons  of  chiefs 
and  native  gentlemen,  and  attended  by  51  pupils ;  and  sixty  other 
schools,  containing  a  total  of  2785  pupils.  Seven  towns  in  the 
state  are  returned  as  containing  a  population  of  upwards  of  6000 
souU->namely,  Alwar^  52,857  ;  BAjghar,  12,070  ;  T^jari,  7882  ; 
Govindffarh,  5720  ;  Rdmgarh,  5581 ;  Rdmpur,  5381 ;  and  Bahror, 
6213.  llie  only  municipality  is  the  town  of  Alwar.  It  derives  its 
municipal  revenue  from  a  tax  of  1  per  cent  on  the  supposed  income 
of  the  owners  of  houses.  This  tax  vields  about  £800  per  annum, 
out  of  which,  with  some  assistance  m>m  the  state,  the  dty  police^ 
oonserrancy  establishment  &&,  are  paid. 

ALTPIUS,  one  of  the  seven  Greek  ^writers  on  music 
whose  works  are  collected  and  published,  with  a  com- 
mentary and  explanatory  notes,  by  Meibomius  (Antt^ta 
Muticm  Auctores  Septem,  AmsteL,  1652).  The  time  in 
which  he  flourished  cannot  be  precisely  ascertained.  He 
is  said  to  have  written  before  Euclid  and  Ptolemy;  and 
Cassiodorus  arranges  his  work,  entitled  Iniroduetion  to 
Jfiuie,  between  ^ose  of  Nicomaphus  and  Gaudentius. 
The  work  consists  solely  of  a  Hst  of  symbols  of  the  various 
scales  and  modes,  and  is  therefore  probably  only  a  fragment 

ALYPIUS  OF  Antioch,  a  geographer  of  the  4th  century, 
who  was  sent  by  the  Emperor  JuUan  into  Britain  as  prefect, 
and  was  afterwards  commissioned  to  rebuild  the  temple  of 
Jerusalem.  Amo!:g  the  letters  of  Julian  are  two  (29  and 
30)  addressed  to  Alypius;  one  inviting  him  to  Bome,  the 
other  thanking  him  for  a  geographical  treatise,  which  no 
longer  exists. 

ALTTH,  a  town  on  the  eastern  borders  of  Perthshire, 
in  a  pdrish  of  the  same  name,  situated  in  the  valley  of 
Strathmore,  13  miles  west  of  Forfar.  It  is  tolerably  well 
built,  and  contains  a  handsome  parish  church,  and  also 
Free,  United  Presbyterian,  and  Scottish  Episcopal  churches, 
^e  chief  industrisd  employments  are  linen  manufacturing 
and  wool  spinning,  and  there  is  a  fair  nearly  every  month. 
Alyth  was  created  a  burgh  of  barony  by  James  III 
Population  in  1871,  2134. 
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AHABEIJS  V.|  snniAmAd  tlie  Gnat,  Connt  of  Savoy, 
was  bom  at  Bourget  in  1249,  and  sncceeded  his  uncle 
Philip  in  1285.  The  caatioua  prudence  of  Amadena 
enabled  him  greatly  to  increase  his  territory  by  means  of 
marriage,  purchase,  and  donatLona  He  gradually  roee  to 
such  eminence  among  the  European  powers,  that  he  was 
constituted  their  umpire  to  settle  their  diOTerences— an 
office  which  he  performed  with  much  reputation  to  himself 
and  advantage  to  them.  In  1310  he  was  created  a  prince 
of  the  empire  by  Henry-  Vil.  When  the  Turks  attempted 
to  retake  Rhodes  from  tiie  knights  of  St  John  of  Jerusalem, 
he  acquired  great  renown  by  the  valour  with  which  he  led  an 
expedition  to  the  relief  of  tlie  island.  A  Maltese  cross  with 
the  letters  F.KB.T.  (FotiUvdo  ^u  Rhodnm  iefinit),  it  is 
said,  became  the  arms  of  Amadous  and  his  successors,  in 
memoiy  of  this  victory.  Amadeus  undertook  a  journey  to 
Avignon  to  persuade  Pope  John  XXTL  to  preach  a  crusade 
in  favour  of  Andronious.     He  died  there  in  the  year  1323. 

AAIADEUS  Yin.,  Count  and  first  Duke  of  Savoy,  and 
latterly  pope  or  anti-pope,  under  the  name  of  Felix  Y..  was 
bom  at  Chambery  in  1383,  and  succeeded  his  father, 
Amadeus  VlL,  in  1391.  Having,  by  purchase  or  other- 
wise, added  large  territories  to  his  patrimonial  possessions, 
he  became  so  powerful  that  the  Emperor  Sigismund  erected 
Savoy  into  a  duchy  in  1416;  and  after  his  elevation 
Amadeus  added  Piedmont  and  other  provinces  to  his 
dominions.  After  this  increase  of  rank  and  of  territory 
he  suddenly,  in  1434,  retired  to  a  monasteiy  at  Ripaille. 
He  does  not  appear,  however,  to  have  resigned  his  duchy, 
but  continued  to  administer  it  through  his  son  Louis.  It 
is  Said,  too,  although  some  historians  have  cast  doubts 
upon  the  story,  that,  instead  of  leading  a  life  of  ascetidsm, 
he  spent  much  of  the  ducal  revenues  in  furthering  his  own 
luxury  and  enjoyment  In  1439,  when  the  pope,  Eugenius 
lY.,  was  deposed  by  the  council  at  Basle,  Amadeus,  although 
not  in  orders,  was  elected,  through  bribery  some  say,  his 
successor;  and  after  resigning  his  duchy,  was  crowneid  in 
the  following  year  as  Felix  Y.  In  the  stomiy  conflict  that 
followed,  the  Emperor  Frederick  sided  with  Eugenius.  and 
the  nations  of  Europe,  except  Qermany,  which  remained 
neutral,  declared  for  the  one  pope  or  the  other.  In  1449 
Amadeus  thought  it  pradent  to  renounce  his  claim  to  the 
pontificate  in  favour  of  Nicholas  Y.,  who  had  been  elected 
on  the  death  of  Eugenius.  He,  however,  induced  Nicholas 
to  annul  all  the  acts  of  Eugenius;  to  confirm  the  determi- 
nation of  the  council  of  Basle  to  appoint  him  perpetual 
apostoUcal  legate  in  Savoy,  Piedmont  and  the  other  places 
of  his  own  dominions;  and  even  to  confer  on  him  the 
bishoprics  of  Basle,  Lausanne,  Strasbuig,  and  Constance. 
It  was  also  conceded  to  Amadeus  that  he  diould  continue  to 
wear  the  pontifical  dress,  except  in  a  very  few  particulars; 
that  he  should  not  be  obliged  to  go  to  Rome  to  attend  any 
general  council;  and  that  he,  instead  of  Idssing  the  pope's 
toe,  should  be  permitted  to  kiss  his  cheek.  Amadeus  died 
at  Qeneva  in  1451. 

AMADIS  OF  GAUL.  The  best  edition  for  English 
ireaders  of  this  famous  work  is  to  be  found  in  the  abridged 
translation  of  Southey,  and  the  best  account  of  it  is  to  be 
found  in  his  preface,  which,  -however,  is  not  void  of  error. 
Here,  for  example,  is  its  final  sentence : — **  Amadii  of  Oaul 
28  among  prose  what  Orlando  Furioto  is  among  metrical 
romances — not  the  oldest  of  its  kind,  but  the  beet*  We, 
of  course,  in  England  would  place  the  MorU  d? Arthur 
above  all  romances  of  the  kind;  and  the  pnuse  that  we 
allow  to  Amadia  of  Gavl  is  precisely  that  which  Cervantes 
bestows  upon  it-H>f  being  the  earliest  and  best  of  the 
Spanish  romances.  When  the  licentiate  and  the  barber 
burnt  the  library  of  Don  Quixote,  they  spared  from  the 
flames  only  three  romances — Amadia  of  Oaul,  FvUiMrin  of 
England,  and  TiranU  the  WhUe,     "I  have  heard,"  said 


the  licentiate,  "  that  AmadU  of  Oaul  was  the  first  bock  of 
chivalry  printed  in  Spain,  and  that  all  the  test  spmng 
from  it;  I  think,  therefore,  as  head  of  so  pemiaoas  asset, 
we  ought  to  condenm  him  to  the  fire  without  mcfcy.' 
**  Not  so,  sir,"  said  the  barber,  '^  for  I  have  heard  also  that 
it  is  the  beat  of  all  the  books  of  this  kind;  and  therefoce— 
as  beiiig  unequalled  in  its  way — ^it  ought  to  be  spared.^ 
^  Ton  are  right,"  said  the  priest,  "  and  for  that  reason  its 
life  is  gxanted."  Although  Cervantes  speaks  of  the  romance 
as  a  Spanish  one,  and  although  Southey  transhited  it  from 
the  oldest  extant  edition,  which  is  aJso  Fpanish,  it  is  CQ^ 
rently  supposed  to  have  been  originally  written  in  Ports- 
gnese  by  Yasco  Lobeira,  himself  a  good  knight,  who  re- 
ceived his  spurs  on  the  field  of  battle  from  King  Joam,  and 
who  died  in  1403.     The  iiork,  however,  has  been  cUdmed 
as  of  French  origin  l^  the  Comte  de  Tressan.     Southey 
ridicules  this  theory,  and  iiisists  upon  the  claims  of  the 
Portuguese  author.     It  is  quite  certain  that  the  Comte  de 
Tressan  attempted  to  prove  too  much;  but^  on  the  othei 
hand,  Southey  has  not  allonted  weight  enough  to  the  fact 
that  the  AmadU  of  Oaul  is  but  the  first  work  of  romance 
which  appeared  in  the  Portuguese  and  Castilian  languages; 
that  it  was  preceded  for  more  than  a  century  by  o&ier 
romances  of  Anglo-Norman  oridn;  and  that,  if  not  in  its 
names  and  personages,  yet  in  its  idea — ^in  the  character  of 
its  incidents  and  in  much  of  its  geography — ^it  belongs  to 
the  world  of  Anglo-Norman  romance.    What  though  ^ 
cannot  lay  our  hands  on  the  French  original  from  which 
Lobeira  translated,  any  more  than  we  can  lay  our  hands  oq 
Lobeira's  own  work  from  which  the  Castilian  version  has 
been  made,  we  still  know  that  all  the  ideas  and  matftriab, 
all  the  design,  all  the  machinery  of  Amadia  of  Gaul,  belong 
to  the  Anglo-Norman  cycle  of  romance  which  was  in  vogue 
before  Lobeira  was  bom.     And  in  this  creed  we  cheat  him 
of  nothins;  when  we  say  that  we  know  not  to  what  extent 
he  is  entitled  to  the  praise  of  originality.     Knowing  what 
we  do  of  these  romances,  it  is  not  enough  to  say,  for  the 
establishment  of  Lobeira's  claims,  that  we  cannot  tiaoe  the 
Amadia  of  Gavl  to  any  one  before  him.     Expreasions  d 
his  own  throughout  his  work  show  that  if  he  was  not  a 
literal  translator,  he  was  at  least  a  borrower.    Thus»  towards 
the  end  of  his  third  chapter  he  writee — "The  author 
oeaaeth  to  speak  of  this,  and  retumeth  to  the  child  whom 
Qandoles  brought  up."    The  Spanish  translator,  Montahu^ 
confesses  to  have  taken  liberties  with  the  Portuguese  versioa 
from  which  he  worked,  altering;  adding,  and  abridgiog. 
The  Comte  de  Tressan  maintiiins  that  the  original  Frendi 
work  must  have  ended  with  the  third  book  and  the  rescse 
of  Oriana;  and  that  from  this  point  we  can  distinctly  trace 
the  work  of  Spanish  hands.     Southey,  again,  thinks  that 
the  work,  as  it  left  the  hands  of  Lobeira,  ended  in  thi 
fourth  book  with  the  marriage  of  Amadis  and  Oriana,  and 
that  all  which  follows  is  due  to  the  tasteless  accretions  of 
Montalus.     Although  this  is  mere  conjecture,  atOl  it  ii 
natural  that  we  should  attach  no  little  force  to  the  conect 
feeling  of  Southey.     For  the  stoiy  itself,  it  is  impossible 
to  give  a  summary  of  it — ^the  plot  being  too  discoo- 
nected;  but  he  who  has  read  one  such  tale,  or  even  s 
few  chapters  of  one,  may  have  a  general  impression  of  aQ— 
hacking  and  hewing  in  every  page,  knights  always  at  wv 
and  seeking  adventures,  giants  in. the  path,  lions  in  the 
forest,  damsels  in  durance,  castles  to  be  attacked,  wixards 
and  witches  with  hate  in  their  hearts,  kiogs  eveiywheie 
plentiful  as  blackberries,  and  lovely  ladies  aboonding  is 
tenderness.     The  sentiment  of  the  work  is  veiy  noUe^  sad 
some  of  the  descriptions  are  full  of  fire;  but  the.  reader 
owes  more  than  he  is  aware  to  the  curtailments  of  Soothej. 
AMADOIJ  {Fdpporua  fommtariua),  a  fungus  that  gnnn 
upon  old  trees,  especially  tiie  oak,  aah,  ir,  and  cheny.  Whea 
beaten  soft  it  is  used  as  a  styptio  for  alif^  hsaooabaga. 
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ihA  M  Inateriai  for  surgioal  podsi  After  being  boiled  in  a 
aolation  of  nitre  it  is  employed  as  tinder. 

AUAGEB^  or  Akax,  a  email  ieland  belonging  to  Den- 
marie,  lying  in  the  Sonnd,  dose  to  the  east  coast  of  See- 
land.  The  channel  irhich  separates  its  northern  extremity 
from  Beeland  forms  the  harbour  of  Copenhagen ;  and 
nearly  the  third  part  of  that  city,  the  suburb  of  Christians- 
hafen,  is  situated  in  Amager.  The  isknd  is  about  9  miles 
long  and  4  broad,  with  a  fertile  soil,  which  produces  large 
quantities  of  yegetables  for  the  Copenhagen  market  It  is 
peopled  chiefly  by  the  descendants  of  a  Dutch  colony 
which  Christian  IL  brought  there  in  1516,  who  stiU 
retain  many  of  the  old  peculiarities  of  dress,  language,  and 
manners.  Population  about  9000,  ezduaive  of  the  inhabit- 
ants of  Chxistianshafen.  The  other  towns  are  Dragoe  and 
Ca::trup.  

AMALASONTHA,  or  Aicalasuenthi,  daughter  of 
Theodoric,  king  of  Uie  Ostrogoths,  was  bom  about  498 
AD.  In  510  ^  married  Euthario,  the  last  representative 
of  the  Amoli  family,  who  died  (524-5),  leaving  an  only 
son,  Athalaria  The  latter  was  dosignated  by  his  grand- 
father Theodoric  as  the  heir  to  the  throne,  and  Amala- 
Bontha  was  appointed  his  guardian.  On  the  death  of 
Theodorio  in  526,  Amalasontha  became  regent,  and  en- 
deavoured by  a  wise  and  vigorous  admimstration  to  carry 
on  the  work  of  civilisation  and  enlightenment  which  her 
father  had  commenced.  She  devoted  herself  with  special 
solicitude  to  the  education  of  Athalaric,  but  her  effortB 
were  frustrated  by  the  opposition  of  the  Qothio  noblea 
Encouraged  by  them,  the  young  heir  to  tht  throne  threw 
off  the  restraiuts  imposed  by  hit  mother,  plunged  into 
debauchery,  and  died  at  the  ^;e  of  sixteen  (584).  In  the 
same  year  Amalasontha  married  her  cousin  Theodahadus, 
and  made  him  co-regent  with  herselt  A  few  months  later 
(April  63G)  she  was  assassinated  by  order  of  her  husband 
m  an  islana  on  Lake  Bolsena. 

AMALEKITES,  an  ancient  people,  widely  spread 
throughout  the  oountiy  lying  on  the  south  and  east  of 
Baleatine^  often  mentioned  in  the  Jewish  Scriptures,  and 
celebrated  also  in  Arabian  tradition.  In  Scripture  they 
occur  first  in  Qen.  xiv.  7,  occupying  the  territory  around 
VmA/^^  and  suffering  from  the  inv^on  of  Chedorlaomer 
and  his  confederates.  They  appear  next  assaulting  the 
Israelites,  shortly  after  the  exodus  from  Egypt,  at  Rephidim, 
in  the  neighbourhood  of  Mount  Sinai  (Ex.  xvii  8;  cf. 
Deut  XXV.  17).  They  again  occur  falling  upon  a  party 
of  the  Israelites  on  tiie  southern  verge  ^  the  promised 
land  (Num.  xiv.  45;  d  xiii  29).  In  the  time  of  the 
judges  they  are  found  associated  with  the  Moabites,  the 
Ammonites,  the  Midianites,  and  **the  children  of  the 
east,*  in  repeated  attacks  upon  the  Israelites,  invading 
their  territory  from  the  eastern  side  of  Jordan  (Judges  iii 
13;  vL  3).  Saul,  by  divine  command,  led  an  expedition 
into  the  country  of  Amalek,  waging  against  them  an 
extemunating  war,  "smiting  them  from  Harilah  until 
thou  comest  to  Shur,  that  is  over  against  Egypt "  (1  Sam. 
XV.  1).  David  also  « invaded  the  Qeshurites,  and  the 
Uezrites,  and  the  Amalekites ;  for  these  nations  were  of 
old  the  inhabitants  of  tiie  land  as  thou  goest  to  Shur, 
even  unto  the  land  of  Egypt "  (1  Sam.  xxvii.  8).  The 
last  notice  occurs  in  1  Chron.  iv.  43,  from  which  we 
learn  that  in  the  days  of  Hezekiah  a  body  of  Simeonites 
"  went  to  mount  Seir "  and  "  smote  the  rest  of  the  Ama- 
lekites that  were  escaped ;"  a  notice  showing  the  accom- 
plishment cf  the  doom  of  extermination  whidi  had  been 
denounced  ^igainst  them  (Ex.  xviL  14-16 ;  Num.  xxv.  20), 
and  finding  an  echo  in  the  words  of  an  Anbian  poet,  '*The 
taoe  of  Amlak  has  disappeared,  and  there  is  left  of  it 
neither  mean  man  nor  mighty"  (Ma^oudi,  Lea  Prairiet 
itOr^  par  Meynard  et  Oourteillai  voL  iii  104).     We  twice 


hear  of  Agag  as  the  name  of  the  king  of  the  nation  (Num. 
xxiv.  7;  1  Sam.  zv.  8);  and  it  la  reasonably  supposed 
that  this,  like  Pharaoh  in  £{gypt,  was  a  name  common  to 
all  their  kings.  It  has  been  generally  supposed  that  the 
Haman  of  the  book  of  Esther,  called  '<the  Agagite,"  be- 
longed to  the  royal  line  of  the  Amalekites;  but  it  is  now 
found,  from  Assyrian  records,  that  Agagi  was  the  name  of  a 
coxmtry  east  of  Assyria,  from  which  it  may  be  assumed  that 
the  title  was  derived.     See  Lenormant,  LeUret  At$,  i  45. 

Josephus  agrees  with  Scripture  in  assigning  to  the  Ama> 
lekites  the  territory  immediately  to  the  south  of  Palestine. 
Thus  he  speaks  of  them  as  iohabiting  "Qobolitis  and 
Petra"  (Ctobolitis » Qebal,  in  Ps.  IzyxiiL  7;  d  Beland, 
PalaHina,  pu  71) ;  and  as  reaching  "  from  PcJusium  to  the 
Red  Sea"  (Aut,  Jad  iii  2,  1 ;  vL  7,  3 ;  d  a  1,  2). 
The  eormtry  which  they  are  thus  represented  as  occupying 
is  suited  only  to  a  nomadic  population ;  and  accordingly 
the  indications  of  the  Scripture  narrative  point  to  tlus  as 
the  general  character  of  the  Amalekite  people^  They 
appear  as  the  Bedouins  of  ancient  times,  rapid  and  de- 
vastating in  their  movements  (1  SauL  xxx.  1);  and  in 
their  e^qieditions  ^  coming  up  with  their  cattle  and  their 
tents*  (Jnd.  vi  5).  At  the  same  time,  in  the  more 
fertile  portions  of  their  territory  they  doubtless  had  settled 
sbodes.  We  read  in  1  Sam.  xv.  5  of  "a  city  of  Amalek;" 
and  Josephus  speaks,  apparently  in  an  exaggerated  way, 
of  their  cities  being  captured  by  means  of  elaborate  si^ 
operations  {AnL  Jud,  vi  7,  2). 

The  ethnioal  chuMter  and  relation  of  this  peopl^  and  their  com* 
ileto  national  hiitoiy,  it  is  impoesiUe  latidketonly  to  make  out 
from  the  f^gmentary  materials  m  onr  bands.  They  are  not  men- 
tioned in  the  table  of  nations  in  Gen.  z.,  while  in  Gen.  zzztL  12; 
16,  their  ancestry  seems  to  be  referred  to  Esau.  At  tbe  same  time, 
the  existence  of  the  nation  is  noticed  in  Gen  ziv^  long  before  Esau : 
and  it  seems  nnnatoral  to  understand  this,  with  Hengstenbeig  and 
others,  in  a  proleptio  senses  especially  as  there  are  other  independent 
ffTonnds  for  referring  the  beginning  of  their  history  to  aa  earlier 
date.  It  is  certain  that  the  genedogical  tables  of  Scriptore,  like 
those  of  Arabia,  indnde  cases  of  adoption  or  affiliation  as  well  as 
of  direct  descent;  and  probably  it  is  in  tUs  sense  that  the  notice 
referring  Amalek  to  Esan  ahonld  be  understood.  In  Balaam's  pro- 
phecy Amalek  is  called  "the  first  of  nations"  (&^  '^'^"^V  prmtla%' 
tittiwM  gentium,  Gesenhis),  Num.  xxiv.  20,  an  expression  scaroely 
reconcilable  in  Ihe  droumstanoss  with  descent  tKim.  Jacob's  brother. 
Again,  though  found  in  Jewish  scriptoie  located  in  the  immediate 
south  and  east  of  the  Israelitish  territory,  yet  there  are  indleatioas 
in  Scripture  itself  that  at  one  time  fhey  had  had  a  wider  extension. 
"  The  mount  of  the  Amalekites  "  is  mentioned  aa  sitoated  in  '*  the 
land  of  Ephraim"  (Jud.  xiL  16),  apparently  wananting  the  infer- 
ence that  they  onoe  held  possessions  on  the  west  of  the  J  ordan  (see 
Stanley,  Sin.  and  Pal.,  p.  887,  n.)  "Amalek"  also  is  foond  la 
some  copies  of  the  LZX.,  as  the  translation  of  ICaaeah,  in  8  Sam.  x. 
0,  8,  fny\ng  wim»  gronnd  for  the  belief  that  a  section  of  the  same 
race  had  onoe  been  settled  on  the  north-east  of  Palestine  (see 
Ewald,  Cheek.  leraeTe,  Bd.  I.  i35).  There  is  little  in  the  Bible  to 
illustrate  their  lingoUtio  affinity ;  but  so  far  as  appears  their 
language  was  Shemitic,  identical  with  or  very  olooely  allied  to  the 
Hebrew.  Samuel  and  the  captive  Agag  (1  Sam.  xv.  68),  and  ]>aTid 
and  the  Amalekite  youth  (8  Sam.  L  18)  oouTerse  togeuier;  and  it 
has  been  attempted  also  to  explain  the  names  Amidek  and  Agag 
by  Shemitic  analogies  (lleier,  Zeitechrijl  d.  morg.  Gee.,  Bd.  xvii. 
p.  077)i  By  Philo  iFUa  Jfoeie,  |  89)  the  Amalekites  of  the  Binaitto 
peninsula  ars  called  Phoeniolaas. 

The  traditions  of  the  Arabians  regarding  this  race  are  oonftased 
and  conflicting^  yet  certainly  ard  not  to  be  summarily  r^eoted  as 
destitute  of  anv  claim  to  Ustorio  orsdibility  *,  and  with  all  their 
entanglement  they  speak  strongly  for  the  sncient  and  iar-extsnded 
power  of  the  people  m  ouestion,  snd  also  more  donbtftilly  tot  their 
Shemitic  affinities.  In  these  traditions,  Amkk  or  Amlik,  the  iSaiher 
of  the  Amalekitea,  is  represented  sometimes  as  the  son  of  Land  {i.e., 
Lnd),  the  son  of  Shem ;  sometimes  as  the  son  of  Aram,  the  son  of 
Laud ;  while  sometimes  also  he  is  spoken  of  as  a  son  of  Ham. 
They  belong;  with  the  Adltes,  Thamudites,  sad  others,  to  the 
primitive  races  of  Arabia.  They  are  ssid  to  have  been  expelled 
ntmi  Babvlonia  by  the  Anyrian  conquerors,  and  driven  westward 
into  Arabia  and  Syria,  to  have  built  and  reigned  in  Aleppo,  to  have 
conquered  and  for  some  centuries  retained  possession  of  ijmit,  and  to 
be  ^e  ancestors  of  the  Berbers  in  North  Afiica  (see  Abufieds,  ffieL 
Ante-JeL,  pp.  16,  178  ;  Mafoudi,  <a».  eU.,  vol  iii,  p.  106 ;  a  de 
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P«roeya1,  JTUL  ict  Ardba,  yoL  i,  pi  18) ;  Enobel,  VoUeertaM, 
p.  108 ;  Moy«n,  Ph9ni»Ur,  2ter  Th.,  Bd.  iL,  p.  422).  With 
thiMe  Arabian  accounts  it  ii  natural  to  bring  into  connection  the 
fitcts  narrated  by  Manetho,  and  now  in  aubstance  ascertained  from 
old  Egyptian  records,  regarding  the  oonauest  of  the  Nile  yalley  by 
an  Arabian  race,  called  Uycsos  by  the  rormer,  and  Mtntif  or  ahep* 
herds,  in  the  latter  (sea  Bnnsen,  EgypCt  Place,  toL  ilL,  p.  286 ; 
Bmgsoh,  Mid.  eTEgyple,  toL  L,  p.  76 :  Chabas,  Xm  Ftut0ur$  m 
Eyifpie,  p.  9)  Now,  from  the  tune  of  the  eighteenth  dynasty, 
northern  Arabia  is  found  in  Egyptian  monuments  to  be  in  posses 
don  of  a  people  called  Shasn,  a  name  which  EgyT>tolo^rB  senerally 
eompaie  with  the  second  syUable  of  Hycsos,  au^  which  aiso»  per- 
han,  ootresponds  with  Zuxim  of  Gen.  ziv.  5.  These  Shasu  may 
«ith  confidence  be  identified  with  the  Amalekites  of  Scripture ; 
t}«eir  loeaU  snd  their  habits  sre  the  same ;  and  of  them  we  learn 
that  "  they  were  spread  orer  a  rest  territory,  quite  like  the  wander- 
ing Arabs  of  our  day.  They  ore  found  near  Djor,  on  the  north- 
east troaUtae  of  Egypt,  as  well  as  in  the  defiles  of  Lebanon,  where 
their  depredations  made  themselres  felt  fourteen  centuries  before 
our  «ra^  (Chabas,  StudM  sur  VArUiquUi  Hiatorique,  p.  114;  cf. 
his  VoyoM  cCun  EgyplU%,  p.  111).  "They  wear  short  tunics,  a 
turban-like  head-dress,  and  are  armed  with  speais  and  axea.  A 
characteriBtio  feature  u  the  long  beard,  as  among  the  Canannltfsh 
nations'*  (Brugsch,  Cfwg.  Iiue^fUni  Bd.  iL  08). 

The  notices  occurring  in  Arabian  writers,  which  speak  of  Amalek- 
ites as  spread  oyer  yarious  more  southern  portions  of  Arabia,  may 
probably  be  referred  to  the  period  subsequent  to  their  expulsion 
irom  their  northern  seats  by  uie  Israelites  and  other  enemiea.  The 
Benu-Kerksr,  who  dwell  around  l£ecca,  are  by  some  referred  to  this 
■took ;  the  same  is  true  of  the  Benu-Amila,  who,  before  migrating 
northwards  into  Syria,  dwelt  in  Yemen.  We  hear  of  Amalekites 
also  in  "Gheibar,  Jatn1\  and  other  narts  of  He^jaz"  (Abulfeda, 
9p,  eU.^  p.  179) ;  in  ttaufL.  to  which  notice  a  certain  degree  of 
confirmanon  is  affbrdeaby  the. mention  by  Pliny  of  an  Arabian 
town,  the  name  of  which  reads  Harippa  Palmalacum,  but  which 

Srobably  should  be  read  Jatrippa  Alamalacnm,  that  is,  Jatrib  the 
malekite  (see  Pliny,  Hid,  NaLyi.  82 ;  Blau,  ZeittcKrifl  d.  m. 
Cht.,  Bd.  xzil.  668 ;  cf.  Noldeke,  Uber  d,  AmaUkUtr,  87).  Accord- 
ing to  some  rruch,  Blau,  and  others),  the  famous  Sin^tio  inscrip- 
tions, ascertained  to  be  written  in  a  Shemitic  dialect,  are  to  be  ascribed 
to  the  Amalekite  race.  Doubtless  their  authors  dwelt  in  the  country 
once  inhabited  by  this  people,  but  that  they  belonged  to  them, 
and  not  to  some  succeeding  race,  has  not  yet  bean  demonstrated. 

,From-th«  ooneifonn  records  we  haye  gained  as  yet  no  illustration 
of' this  subject,  unless  the  people  Malikhu,  or  Maiaku,  mentioned  in 
the  inscriptions  of  Sennacnenb  among  certain  Aramaean  tribes  in- 
habiting the  yalley  of  the  Euphratea,  may  be  identified  with 
Amalek  (see  Sieordi  qfths  JPad,  yoL  i.,  pp.  26,  67). 

AMALFI,  a  town  of  Italy,  in  the  Principato  Citeriore, 
Bitoated  at  the  entrance  of  a  deep  layine  on  the  north  side 
of  the  Gulf  of  Salema  It  was  founded,  according  to  the 
common  account,  under  Conetantine  the  Qreat,  and  was 
one  of  the  first  cities  to  recover  from  the  irruption  of  the 
barbarians  into  Italy.  During  the  10th  and  11th  centuries 
it  was  an  independent  republic  of  great  commercial  im- 
portance, with  a  trade  which  extended  to  Egypt  and  the 
east,  and  a  population  of  50,000.  Its  code  of  maritime 
laws  (Tubvla  AmalJUana)  is  said  to  haye  regulated  com- 
merce at  one  time  throughout  the  whole  of  Italy,  but  the 
truth  of  this  statement  appears  to  be  extremely  question- 
able. Jjk  1136  Amalfi  was.plundered  by  the  Pisans,  who  are 
said  to  have  then  discovered  and  carried  off  the  far-famed 
manuscript  of  the  Pandects  of  Justinian,  which  is  now  in  the 
Laurentian  librafj  at  Florence.  Soon  after  this  the  town 
passed  under  the  dominion  of  Naples^  and  from  that  time 
rapidly  declined.  In  1343  a  terrible  storm  buried  a  large 
pert  of  the  town  under  the  sea»  and  at  the  present  day  it 
IB  a  mere  wreck  of  its  former  greatnesa  It  has  only  about 
6500  inhabitants,  whose  chief  employments  are  fishing 
and  the  manufacture  of  macaroni,  silk,  and  paper.  It  is 
still  the  seat  of  an  archbishop,  and  contains  an  ancient 
cathedral  dedicated  to  St  Andrew.  Flavio  Qioja,  to  whom 
the  invention  of  the  mariner's  compass  has  be^  ascribed, 
and  Masaniello  were  bom  at  Amalfi. 

AMALQAlif  ,  the  name  given  to  an  alloy  of  mercury  and 
another  metaL  The  amalgams  are  a  very  numerous  class 
of  compounds,  and  many  of  them  are  used  largely  in  the 
arts.  Many  amalgams  are  produced  by  direct  contact  of 
the  metals,  with  evolution  of  heat.    Others  are  obtained 


by  the  action  of  mercury  oil  ft  fialt  of  the  metsl,  or  ths 
action  of  the  metal  on  a  salt  of  mercury,  assLsted  by  the 
passage  of  a  weak  electric  current  in  some  casea  Some 
amalgams  are  solid,  others  liquid.  They  are,  genersUy 
speaking;  weak  compounds,  many  of  them  being  deecni- 
posed  by  pressure,  and  all  are  decomposed  at  a  white  heat 
Tin  amalgam  is  used  for  **  silvering*  mirrors,  gold  sod 
silver  amalgam  in  gilding  and  silvering;  cadininTn  and 
copper  amalgam  in  dentistry,  and  an  amalgam  of  ane  snd 
tin  for  the  rubbers  of  electrical  mafhinea  See  Mebcusi 
and  Chbsostet. 

AMATJA,  Anka,  Duchess  of  Saze-Weimar,  was  bon 
at  Wolfenbttttel  on  the  24th  October  1739,  and  married 
Duke  Ernest  of  Saze-Weimar  in  1766.  Her  husband  died 
in  1768,  leaving  her  regent  for  their  infant  son,  Kari 
August  During  the  protracted  minority  she  administered 
the  affairs  of  &e  duchy  with  the  greatest  prudenoe, 
strengthening  its  resources  and  improving  its  position  ia 
spite  of  th0  troubles  of  the  Seven  Years'  War.  She  was  a 
warm  patroness  of  art  and  literature,  and  attracted  to 
Weimar  many  of  the  most  eminent  men  in  Gennany. 
^eland  was  appointed  tutor  to  her  son ;  and  the  names 
of  Herder,  GoeUie,  Knebel,  Bdttiger,  Mussus,  and  Schiller 
shed  an  undying  lustre  on  her  court  In  1776  she  retired 
into  private  life,  her  son  having  attained  his  nugoiity. 
In  1788  she  set  out  on  a  lengthened  tour  through  Italy, 
being  accompanied  by  (}oethe.  She  died  on  the  10th 
April  1807.  A  memorial  of  the  duchess  is  included  in 
Goethe's  works  under  the  title  ZumAndenien  dtrFunia 
AwM-AnuduL 

AMALRIC  or  Ahavbi  of  Bezta,  so  callod  from  his 
birthplace,  a  small  village  in  the  diocese  of  Chartres,  was 
the  founder  of  a  school  of  pantheists  known  by  his  nama 
He  lectufed  at  Paris  about  the  year  1200,  and  attracted  a 
laige  drele  of  hearers.  In  1204  his  doctrines  were  con- 
demned by  the  university;  and  on  a  personal  appesl  to 
Pope  Innocent  UL  the  sentence  was  ratified,  Amalrie 
being  ordered  to  return  to  Paris  and  recant  his  erroca, 
This  he  did  in  1207.  His  death,  two  years  later,  was 
caused,  it  is  said,  by  grief  at  the  humiliation  to  which  he 
had  been  subjected.  In  the  same  year  (1209)  ten  of  his 
followers  were  burnt  before  the  gates  of  Paris,  and 
Amalric's  own  body  was  exhumed  and  burnt,  and  the 
ashes  given  to  the  winds.  The  doctrines  of  the  Amal- 
ricians  were  formally  condemned  by  the  fourth  Lateiso 
CouncQ  in  1216. 

AMALTEO,  the  name  of  a  family  belonging  to  Odeno, 
Trevieo,  several  members  of  which  were  distingnished  in 
literature.  The  best  known  are  three  brothers,  Qenmimo 
(1607-74),  Giambattista  (1626-73),  and  Comelio  (1630- 
1603),  whose  Latin  poems  were  pubUshed  in  one  collection 
under  the  title  Trium  FrcBbrum  AmaUheorum  CarauM 
(Venice,  1627;  Amst  1689).  The  eldest  brother,  Geronimo^ 
was  a  celebrated  physician;  the  second,  Giambattiita, 
accompanied  a  Venetian  embassy  to  England  in  IQ.54^  and 
was  secretary  to  Pius  IV.  at  the  Council  of  Trent;  the 
third,  Comelio,  was'a  physician  and  seqretaiy  to  the  re- 
public of  Ragusa. 

AMALTEO,  PoMPomo,  a  painter  ol  the  Veoetiaa 
school,  was  bom  at  San  Vlto  in  Friuli  in  1606,  and  died 
in  1684.  He  was  a  pupil  of  Pordenone,  whose  style  he 
closely  imitated.  His  works  consist  chiefly  of  fineaooes  snd 
altar-pieces,  and  many  of  them  have  suffued  greatly  from 
the  ravages  of  time. 

AMABA  SINHA,  a  Sanscrit  grammarian  and  poet,  of 
whose  personal  history  hardly  anything  is  known.  He  ii 
said  to  have  been  "  one  of  the  nine  gems  that  adorned  the 
throne  of  Vikramaditya,"  and  accordingly  to  have  flooiuhed 
about  66  B.a  This  seems  on  the  whde  the  most  pro- 
bable date,  though  the  fifth  century  of  the  GhxistisD  en. 
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Mid  enen  tlie  eleTenth,  have  also  been  flangued,  on  the  sap- 
podtion  that  the  Yikramaditya  spoken  of  waa  not  the  fint 
but  a  later  monarch  of  the  name.  Amaia  seems  to  have 
been  a  Buddhist;  and  an  early  tradition  asserts  that  his 
worha,  ^th  one  exception,  were  destroyed  during  the  pei^ 
•ecntion  carried  on  by  the  orthodox  Brahmins  in  the  fifth 
centnzy.  The  exception  is  the  celebrated  AfMra-Kosha 
(Treasury  of  Amara),  a  yocabuiaiy  of  Sanscrit  roots,  in 
three  books,  and  hence  sometimes  called  Tnkanda,  or  the 
"  Tripartite."  It  contains  10,000  words,  and  is  aiianged, 
like  other  works  of  its  class,  in  metre,  to  aid  the  memory. 
The  first  chapter  of  the  Zo$ha  was  printed  at  Rome  in 
Tamil  character,  in  1798.  An  edition  of  the  entire  work, 
wiU  English  notea  and  an  index  by  Colebrooke,  appeared 
at  Seiampore  in  1808.  The  Sanacrit  text  was  printed  at 
Calcutta  in  1831.  A  French  tranalation  by  Loiseleur- 
Dealongchampa  waa  published  at  Paris  in  1839. 

AMARANTH,  or  Akasaht  (from  the  Greek  afutpoyrot, 
inwithering),  a  name  chiefly  used  in  poetiy,  and  applied 
to  certain  plants  which,  from  not  soon  fadings  typified 
immortality.     Thus  Milton  (Paradise  Lott,  iii  853) « — 

**  Immortal  amaniit^  a  flower  which  onoa 
In  pwadiaa,  Cut  hf  the  tree  of  life, 
Benn  to  Uoom;  bat  eoon  for  man's  ofienoe 
To  nearen  remoTed,  where  first  it  grew,  there  growi^ 
And  flowen  aloft,  shading  the  fount  of  life, 
And  where  the  rlT«r  of  hllse  through  midst  of  hasTan 
Bolls  o'er  elyiian  flowers  her  amber  stream: 
With  theae  that  nerer  fisde  the  spirits  eleot 
Bind  their  resplendent  locks." 

The  famous  flowera,  however,  still  live  upon  earth,  and 
are  known  in  our  gardens  as  love-lies-bleedings  prince's 
feather,  cockscomb,  and  the  globe  amaranth.  As  we 
wreathe  our  churches  in  winter  with  holly  ai^d  ivy,  the 
churches  in  Portugal  and  other  aouthem  countries  are 
adorned  with  the  purple  tints  of  the  globe  amaranth, 
which  is  said  to  retain  its  colour  for  years.  It  should  be 
noted  that  the  proper  spelling  of  the  word  is  amarant; 
the  more  common  spelling  seems  to  haye  come  from  a 
hazy  notion  that  the  final  syllable  is  the  Greek  word  for 
Jhwer,  which  enters  into  a  vast  number  of  botanJ'*al  names. 

AMARAPURA,  literally  **  the  City  of  the  Qo^"  a  town 
of  independent  Burmah,  aituated  on  the  eaat  bax^  of  the 
Irawadi  river,  in  21**  57'  N.  hit.,  and  73''  4'  E.  lon^  The 
town  waa  founded  in  1783,  and  made  the  capital  of  the 
Burmeae  klngdouL  It  increaaed  rapidly  in  aixe  and  popu- 
lation, and  in  1810  was  estimated  to  contain  170,000 
inhabitants;  but  in  that  year  the  town  was  destroyed  by 
fire,  and  this  disaster,  together  with  the  removal  of  the 
native  court  in  1819,  cauaed  a  decline  in  the  proaperity  of 
the  place.  In  1827  ita  population  waa  estimated  at  only 
30,000.  Since  then  It  haa  auffered  another  aevere  calamity 
Innn  an  earthquake,  which  in  1839  deatroyed  the  greater 
part  of  the  city.  It  ia  regularly  laid  out^  but,  with  the 
exception  of  aome-templea,  ia  built  only  of  bamboda^ 
although  aeveral  of  the  buildinga,  being  richly  gilt,  have  a 
ahowy  appearance.  The  moat  remarkable  edifice  ia  a  cele- 
brated temple,  adorned  with  250  lofty  piUara  of  gilt  wood, 
and  containing  a  coloaaal  bronse  atatue  of  Bud<Uia.  The 
remaina  of  the  ancient  palace  of  the  Burmese  monarchs 
still  survive  in  the  centre  of  the  town.  During  the  time 
of  its  prosperity  Aman^mra  was  defended  by  a  rampart 
and  a  large  aquare  citadel,  with  a  broad  moat,  the  waUa 
being  7000  feet  long  and  20  feet  high,  with  a  baation  aft 
each  comer. 

AMARTA,  or  Amaelltah,  a  town  in  Anatolia,  Turkey, 
fituated  on  both  aidea  of  the  Teahil-Irmak,  or  Iris,  in  a 
aarroiTHgorge  about  80  milee  from  the  mouth  of  the  river. 
The  houses  being  ill-built  and  the  atreets  narrow,  the  town 
would  have  a  mean  appearance  but  for  ita  aituation  and 
|ha  aplendid  remaina  of  antiquity  in  ita  nei|^bourhood. 


The  most  remarkable  of  theae  an  the  Acrppolhs  whiah  it 
built  on  a  lofty  rock  overhanging  the  town;  the  tombe  of 
the  kings  of  Pontua,  described  hy  Stiabo  the  gectgntphsr. 
a  native  of  Amasia;  and  a  handsome  mosque^  erected  in 
1490  by  the  Sultan  Biuaaet  IL  The  chief  productions  of 
Amasia  and  the  surrounding  districts  are  silk,  salt^  wheafti 
wine,  and  cottoL.    Population  of  the  town,  25,0001 

AMASIS,  King  of  B^gypt,  Mcended  the  throne  569  &a 
From  the  nmk  of  a  common  soldier  he  graduallvroee  to  be 
one  of  the  principal  officers  in  the  court  of  Apnes,  the  last 
king  of  the  line  of  Paammetichua.  Being  commiaaioned  by 
Apriea  to  quell  an  inaurrection,  he  went  over  to  the  rebels, 
who  proclaimed  him  king.  Apries,  whose  tyranny  had 
caused  nearly  all  his  subjects  to  desert  him,  took  the  field 
with  an  aimy  of  mercenaries,  and  meeting  Amasia  near 
Memphis,  was  defeated  and  taken  priaoner.  The  usurper 
treated  the  captive  prince  with  great  lenity;  but  so  violent 
was  the  popular  hatred,  that  he  was  compelled  to  deliver 
him  into  the  hands  of  lus  enraged  countrymen,  who  in- 
stantiy  put  him  to  death  by  strangling.  Under  the  pru- 
dent admizustration  of  Amaius,  "E^^t  enjoyed  the  greatest 
prosperity.  He  adorned  it  with  numerous  and  aplendid 
buildinga,  among  which  were  a  portico  to  the  temple  of 
Minerva  at  Saia,  and  the  great  temple  of  lais  at  Mem- 
phia.  He  alK>  tfected  a  cdoaaua  before  the  temple  of 
Vulcan,  75  feet  in  length,  reating  on  ita  back;  and  on  the 
baaia  atood  two  atatuea,  each  20  feet  hi^  cut  out  of  the 
aame  atone.  To  gain  the  alliance  of  the  Ureeka,  he  allotted 
aetUementa  for  them  on  the  aesrcoaat,  permitting  them  to 
build  templea,  and  to  observe  all  the  ritea  of  their  rehgum 
unmolested;  and  when  the  temple  of  the  Delphians  was 
burnt  he  pi^esented  them  with  1000  talents  to  assiat  them 
in  rebuilding  it  He  also  married  a  Qredan  lady,  named 
Ladice,  the  daughter  of  Battus  of  Cyrene,  and  had  a 
bodyguard  of  Greeks  in  lus  pay.  Solon,  tiie  celebrated 
lawgiver,  is  reported  to  have  visited  Amasis.  The  close 
of  hii  reign  was  disturbed  by  the  threatened  invasion  of 
Cambyses,  king  of  Persia,  and  by  the  rupture  of  the 
alliance  h«tween  Amasii  and  Polycrates  of  Samos.  (See 
PoLTa&i.Ti8.)  Amasii,  however,  did  not  live  to  see  the 
conquest  of  £|gypt>  for  he  died  in  525,  before  the  Persians 
had  entered  the  country. 

AMAT,  Fsxiz,  a  Spanish  ecclesiastical  historian,  waa 
bom  at  Sabadell,  in  the  diooeae  of  Barcelona,  10th  August 
1750.  He  entered  the  church  in  1767,  and  after  taking  his 
doctor'a  decree  at  Grenada  in  1770,  waa  made  profeaaor 
of  philoao^y  and  librarian  in  the  episcopal  aeminaiy  at 
Barcelona.  In  theae  officea,  and  in.  that  of  director  of 
the  aeminary,  which  he  subeequentiy  held,  his  talents  and 
energy  did  much  to  advance  the  efficiency  of  the  institur 
tion.  In  1803  he  waa  made  archbiahop  of  Palmyra  by  the 
pope,  and  in  the  aame  year  the  king,  Gharlea  lY.,  created 
him  abbot  of  St  Hdefonaa  When  the  war  with  France 
broke  out  in  1794,  Amat  waa  at  first  looked  upon  as  an 
undoubted  patriot,  but  latterly  he  was  suspected,  and  with 
some  reason,  of  favouiing  the  French  cause.  He  waa 
compelled  to  leave  Madrid  on  the  entiy  of  the  British  in 
1812 ;  and  was  subsequentiy,  in  1814,  banished  to  Oata- 
lonia.  He  died  in  a  Franciscan  convent  nesr  Salent  on 
28th  September  1824.  Amaf  s  chief  work  ii  his  Scdmaa- 
tical  ffiitoiy,  from  the  birth  of  Christ  to  the  end  of  the 
18th  century,  originaDy  published  in  twelve  volumea 
(1793-1803).  It  was  condemned  by  the  Inquisition,  but 
rather  on  political  than  on  religious  grounds^  His  other 
works  are  numeroua,  the  moat  important  being  his 
Oh§ervaiioHS  on  EeeUdadioal  Power  and  his  S%»  Le£r$  to 
Irenteuit  in  which  he  attacked  the  theory  that  oonaent  of 
the  aubjects  is  the  neceaaary  foundation  of  aovereignty. 
Amat  waa  a  man  ol  gigantic  atature,  being,  it  is  said,  at 
the  age  of  aeventeen,  7  feet  2  inchea  in  hei^htt 
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AMATI,  the  name  of  a  family  of  yiolin-makerB  who 
flOtaziBhed  at  Cremona  from  abont  1550  to  1692.  Accord- 
ing to  F^tia,  Andrea  and  Nicdo  Amati,  two  Iwothere.  were 
the  first  Italians  who  made  Tiolina.  They  were  sacceeded 
bj  Antonio  and  Oeronimo,  sons  of  Nioolo.  Another 
Nioolo,  aon  of  Geronimo,  was  alive  in  1692.  The  violins 
made  by  this  family  are  distingaiahed  by  their  small  size, 
exquisite 'finish,  and  the  mathematical  proportion  of  the 
parts.  Their  tone  is  soft  and  sweety  bat  deficient  in  inten- 
sity, owing  to  the  flatness  of  their  model  Stradivari  was 
a  pupil  of  the  Amatia. 

AMATITLAN,  the  name  of  a  lake  and  town  in  Guate- 
mala, Central  America.  Hie  lake  is  18  miles  from  the 
city  of  Gnatemala,  and  is  abont  9  miles  long  and  3  broad. 
The  town,  which  is  sometimes  called  St  Joan  d'Amatitlan, 
is  situated  on  the  shores  of  the  lake.  The  houses  are  all 
of  one  storey,  and  are  mostly  built  of  mud  The  Jesuits 
formerly  had  extensive  sugar  plantations  at  Amatitlan  but 
the  chiof  industry  now  is  the  raising  of  the  cochineaL  The 
wells  of  the  town  are  strongly  impregnated  with  salt  and 
alum,  and  in  the  vicinity  there  are  several  hot  springs. 
Popidation  about  10,000,  chiefly  mulattoes  and  samboea 

AMAUROSIS  ( Vav/Mwrw),  a  deprivation  of  sight  The 
term  is  now  limited  chiefly  to  ihoee  forms  of  defect  or  loss 
of  vision  which  are  caused  by  diseases  not  directly  involv- 
ing the  eye,  although  sooner  or  later  the  optlo  nerve 
undergoes  changes  recognisable  by  the  ophthalmoscope. 
Sometimes  the  amaurosis  is  temporary,  disappearing  with 
tiie  remcMral  of  the  disease  with  which  it  is  associated;  bat 
in  many  cases,  more  especially  where  the  brain  and  spinal 
cord  are  affected,  the  amaurosis  remaina  pennanent 

AMAXICHI,  a  seaport  town  on  the  N.  of  the  Ionian 
island  of  Santa  liaura.  It  is  the  capital  of  the  island,  and 
the  residence  of  a  Greek  archbishop.  The  frequent  occur- 
rence of  earthquakes  compels  the  inhabitants  to  construct 
their  houses  of  wood ;  hence  the  town  is  of  mean  appear- 
ance. Its  harbour  admita  small  craft  (mly.  Popuk^n, 
7000. 

AMAZON*,  MAnAifoN,  Obxllava.  or  Soldcoenb,  a 
river  of  South  America,  the  largest  in  the  world.  Its 
head  stream  ia  either  the  Ucayale  or  Apurimac,  which 
rises  in  Peru  about  16*  S.  lat,  and  72*  W.  long. ;  or  the 
more  northerly  Maraflon,  also  called  Tunguiagna,  which 
flows  from  Lake  Lauricocha^  10*  SO'  a  lat,  and  76*  lO' 
W.  long.  The  former  is  the  longer  river,  but  the  latter 
has  perhaps  the  weight  of  authority  in  its  favour.  The 
Mara&on  flows  in  a  north-westerly  direction,  parallel  to 
the  Ucayale,  as  far  as  6*  S.  lat,  when  it  bonds  to  the 
north-east,  and,  on  reaching  the  frontiers  of  Equador, 
turns  almost  due  east  It  thence  forms  the  boundary 
between  Equador  and  Peru,  with  an  easterly  direction, 
until  it  joins  the  Ucayale.  The  united  river  continues  to 
separate  Equador  and  Peru  as  long  as  these  countries  are 
conterminous,  and  thereafter  strikes  through  BraziL  the 
g3neral  direction  being  north-north-east  It  finally  dis- 
charges itself  into  the  Atlantic  under  the  equator.  From 
the  source  of  the  Apurimac  to  the  ocean  this  mighty  river 
has  a  length,  including  windings,  of  nearly  4000  miles. 
It  receivea  enormous  tributaries — from  the  north,  the 
Napo  and  the  Putuinayo,  each  about  700  miles  long;  the 
Tapura,  1000  miles ;  the  Negro,  1400 ;  as  well  as  others 
of  less  importenoe :  from  the  south,  besides  the  Tavari,-the 
Yutai,  the  Torua.  Tefe,  the  Puruo,  and  others,  there  are  the 
Madeira,  of  nearly  2000  miles ;  the  Topayos,  of  1200 ;  the 
Xingu,  of  1300 ;  and  the  Tocantina,  of  1200.  In  addition 
to  these,  the  Hualloga,  of  500  miles,  joins  the  Mara&on, 
from  the  south,  above  its  union  with  the  Ucayale.  The 
area  drained  by  the  Amazon  and  its  tributaries  is  pro- 
bably not  less  than  2,500,000  square  miles,  or  more  than 

'hud  part  of  Sovfli  America.    The  breadth  of  the  river, 


of  course,  varicb  at  different  noiiits.    At  some  oiltana 
below  Jaen.  on  the  \iaraiion.  it  was  found  to  be  860  leel 
wide ;  at  a  pass  called  the  Pon<>x>  de  Manseriche  its  bed 
is  suddenly  contracted  from  250  to  25  faib<»ni^  being 
enclosed  on  either  side  by  rocks,  which  rise  like  peipen- 
dicular  walls  to  a  great  height ;  at  the  junction  wkh  the 
Napo  its  breadth  has  increased  to  900  fathoms.     Between 
the  Negrc  and  the  Madeira  it  has  the  breadth  of  a  league, 
which  extends  to  two  leagues  at  those  parts  where  ifclaudi 
abound ;  but  during  the  annual  rise  of  the  water  it  corera 
a  great  part  of  the  a4jaoent  country,  and  has  then  no 
determinate  limits.    The  main  mouth  is  about  50  ntHes 
wide  aWve  the  island  of  Caviana,  but  ihe  whole  delta* 
including  the  Para  month  and  the  island  of  Joannes,  ii 
nearly  200  miles  from  shore  to  shorei     The  depth  of  the 
Amaaon  in  some  parts  ezoeeds  50  fatlioms,  and  the  river 
18  navigable  for  vessels  of  the  largeat  size'  up  to  the  con- 
fluence of  the  Marafion  and  the  Ucayala    Beyond  this 
point  vessels  of  a  smaller  siae  can  proceed  aa  far  aa  iSen 
Bo^a,  on  the  Marafion.  and  a  considerable  distance  up  the 
Ucayale  and  the  Huallaga.     The  velocity  of  the  wata 
above  San  Boija  so  greatly  exceeda  the  average  (which  is 
about  2^  xnileB  an  hour),  that  navigation  becomes  difficult, 
and  among  the  rapida  is  impossible^  even  to  cancel. 
Nearly  all  the  braqches  of  the  Amaaon  are  navigaUe  to  a 
great  distance  from  their  junction  with  the  main  stream; 
and  collectively  the  whole  preaenta  an  extent  of  water 
communication  unparalleled  in  any  otiier  part  of  the 
globe.    It  may  be  mentioned,  too,  that  as  the  vrind  and 
current  are  usually,  at  least  from  July  to  Deoemhcr, 
opposed  to  each  oUier,  a  vessel  can  make  her  ir^  either 
up  or  down  wUh  great  facility  by  availing  herself  of  her 
sails  in  the  one  ease,  and  oommitting  bonelf  to  the  force 
of  the  current  in  the  other.    Sinoo  file  introduction  of 
steamers,  however,  this  circumstance  is  of  less  importance. 
The  influence  of  the  tidea  ia  felt  400  miles  above  the 
mouth  of  the  Amaaon,  while  on  the  other  hand  the  lirer 
current  is  distinctly  perceptible  in  the  ocean  for  more 
than  200  miles  from  the  shore.    The  curious  tidal  pheno- 
menon called  the  bare,  or  proroca,  is  thua  desoibed  by  La 
Condamine  >— 

"  Daring  three  days  before  the  new  end  ML  mooaa  the  period  «l 
the  hi^^Mt  tides,  the  sea,  initead  of  ooeapying  eiz  noan  to  leaeh 
its  flood,  eweDs  to  ite  highest  limit  in  one  or  two  minateeL  T1» 
noiaeof  this  terrible  flood  ie  heard  five  or  eiz  milee  ofl^  aad  incnuee 
es  it  approachee.  Preaently  yon  eee  a  lionid  pronaontoiy  12  or  IS 
feet  high,  followed  by  another,  and  another,  and  eometoiMB  hj  a 
fourth.  Theee  watery  monntaiiie  spread  aeroai  the  whole  chaand, 
and  adTance  with  a  prodigioos  rapidity,  rending  and  oinhiM 
erezythinff  in>  their  wav.  Iminfmse  treee  are  aometimee  nqpnotd 
by  ii  and  aometimee  whole  tcaots  of  land  are  swept  away." 

The  Amazon  traversee  a  region  thickly  covered  with  lofty 
forests,  which  are  the  haunts  of  the  jaguar,  bear,  panther, 
and  oUier  wild  animals,  and  are  inhabited  by  muoaooi 
small  tribes  of  savagee,  among  whom  the  Spaniarda  and 
Portuguese  have  established  missionazieaL  The  liver 
abounds  with  fish,  many  of  which  are  delicioua  eating; 
and  turtles  of  an  excellent  quality  are  numerous.  Lsrge 
alligators  may  be  frequently  seen  stretched  motionless  in 
the  mud  like  trunks  of  treea.  The  name  Amason  (which 
is  also  written  Anuuoiu  and  Amtuonat)  is  derived  from  the 
Indian  word  Amassona.  or  ''  boat-destrpyer,"  the  referaaos 
being  to  the  destructive  prcrooou  According  to  native 
usage,  the  name  Amazon  ought  to  be  restricted  to  the 
lower  part  of  the  river,  below  the  mouth  of  •  the  Bio 
Negro,  the  portion  above  that  point,  aa  far  at  least  as  the 
junction  of  the  Marafion  and  the  Ucayale,  being  tenned 
by  the  natives  Solimoens.  The  other  two  designafions  hy 
which  the  river  is  sometimes  known  owe  their  origia 
respectively  to  Francis  OreUana,  who  in  1540  niled  torn. 
the  mouth  of  the  Bio  Kapo  to  the  ooean*  and  ICaiafioiV 
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•who  Tisited  tlie  tipper  waten  in  1513.  Yaliez  Pinzon, 
howeyer,  Tinted  the  river  before  either,  having  discoTored 
the  mouth  in  1500.  (See  the  works  of  Bates,  Wallace, 
and  W.  C  Edwards,  and  the  article  Brazil.) 

AMAZONS  (Aftiiwn),  a  race  of  women  represented 
in  Greek  legend  as  having  livod  in  the  north-east  of  Asia 
Minor,  near  the  shore  of  the  Block  8ea,  and  as  having 
there  formed  an  independent  state,  with  a  queen  at  its 
head,  and  with  the  mythical  town  of  ThemiscTra,  on  the 
river  Thermodon,  as  its  capital  From  this  centre  thej 
made  warlike  excursions,  sometimes  northward,  but  chiefl> 
against  the  people  on  the  coast  of  Asia  Minor.  From  the 
traditions  that  to  repel  and  conquer  them  was  assigned  as 
a  task  to  Bellerophon  by  the  King  of  Lycia,  and  again  to 
Herculse  by  Eurystheus,  it  may  be  inferred  that  they 
were  regarded  by  the  Qreeks  at  least  as  a  permanent 
source  of  danger.  But  equaUy,  if  the  task  of  conquering 
them  ifl  to  be  strictly  compared  with  the  other  tasks  in 
which  theee  heroes  were  generally  opposed  to  monsters 
and  beings  impoesible  in  themselves,  but  possible  as  illus- 
trations ii  permanent  danger  and  damage,  it  would  follow 
that  the  Amazons  w^re  mythical  illustrations  of  the 
dangers  which  beset  the  Qreeks  on  the  coast  of  Aria 
Minor.  Their  impossibility  as  actual  beings  is  further 
recognised  in  works  of  art,  in  which  combats  between 
them  and  Greeks  are  placed  on  the  same  level  as,  and 
often  associated  with,  combats  of  Greeks  and  centaurs. 
The  belief  in  the  existence  of  the  Amasons,  however, 
having  been  once  accepted  and  introduced  into  the  national 
poetry  and  art,  it  became  necessary  to  surround  them  as 
far  as  possible  with  the  appearance  of  not  unnatural 
beings.  Their  occupation  was  hunting  and  war;  their 
arms  the  bow,  spear,  axe,  a  half  shield,  nearly  in  the 
shape  of  a  creaceQt,  caUed  peitaj  and  in  early  art  a  helmet, 
the  model  before  the  Greek  mind  having  apparently  been 
the  goddess  Athene  (Minerva).  In  later  ^rt  they  approach 
the  model  of  Artemis  (Diana),  wearing  a  thin  dress,  girt 
high  for  speed;  while  on  the  later  painted  vase^  their 
dnsB  is  often  peculiarly  Persian — ^that  is,  close-fitting 
trousers,  and  a  high  cap  called  the  kidaris.  They  fought 
partly  on  foot,  partly  on  horseback,  and  always  without 
quarter;  so  that  the  epithet  of  di^poicr^Koc,  or  oiorpata, 
which  is  the  Scythian  equivalent  (Herod,  iv.  110),  was 
applied  to  them.  To  maintain  their  stock,  annual  visits 
were  paid  to  the  neighbouring  peoples ;  and  when,  in  cou- 
sequence  of  this,  children  were  bom,  the  males  were  either 
sent  over  the  borders  or  retained  and  brought  up  mppled, 
and  in  the  condition  of  slaves,  while  the  female  children 
were  assiduously  trained  to  hunting  and  war.  So  as  to 
have  freedom  in  the  use  of  the  bow,  the  right  breast  was 
either  removed  by  burning  and  other  processes,  or  was 
checked  in  its  growth ;  hence  tl^e  ancient  derivation  of  the 
name  Ame*x)n  from  d-/iaCo«,  "  i.  eastless.''  But  instead  of 
there  being  any  indication  of  this  in  works  of  art,  it  is 
noticeable  that  in  the  case  of  wounded  Amasons  the  wound 
is  in  the  breast^  as  if  t..«  artist  conceived  them  as  truly 
womanly  in  that  region.  The  other  derivation*  are — (1) 
from  Ariu&lo%  in  the  sense  of  "  strong-breasted,"  so  as  to 
compare  with  their  deity  Artemis  FolymaMot ;  (2)  from 
6rfiaav^.  ''not  touching  (men);**  (3)  from  the  Scythian 
am-aaen,  a  ''  virago.*  The  deities  of  the  Amazons  were 
Ares  (Mors)  and  Artemis,  the  former  being  consistently 
assigned  to  them  as  a  god  of  war,  and  as  a  god  of  Thracian 
and  generally  northern  origin.  In  the  case  of  Artemis,  it 
was  not  here  the  usual  Greek  goddess  cf  that  name,  but  an 
Asiatic  deity  in  some  respects  her  equivalent,  but  different, 
among  other  points,  in  this,  that  troops  of  women  {kiero- 
dvlm)  were  associated  with  her  worship,  espec:illy  as  it 
eadsted  at  Ephesus  in  historical  times.  That  it  may  have 
jbctn  so  also  .in  the  early  myth-making  age,  and  that 


accordingly  the  idea  of  the  Amazons  as  a  race  may  hav» 
originated  in  the  ecstatic  lawless  life  of  these  women,  has 
been  coigectured.  With  regard  to  Ephesus,  it  was  said 
-that  a  body  of  Amazons,  under  a  princess  named  Lampedo^ 
had  founded  tha''.  town,  and  established  the  worship  of 
Artemis ;  though  in  another  account  they  appear  as 
enemies  of  this  religion,  and  as  having  burnt  the  temple 
of  Artemis  at  Ephesus.  Several  other  towns  of  Asia 
Minor  claimed  to  have  been  founded  by  /mazons;  but 
according  to  Diodoms  (it  52,  55),  ^!  j  Amazons  in  this 
case  were  a  race  of  women  who  inhabited  the  west  of 
Libya,  a-:d  who  once,  led  by  their  queen  Myrina,  advanced 
through  Asia  Minor  and  on  to  Thrace,  where  ihey  were 
defeated  by  Mopsus,  and  compelled  to  return:  -  Other 
memorials  of  the  expeditions  and  battle-fields  of  the  Ama- 
zons were  recognised  in  the  tumuli  ip  the  Troad  and 
eUewhere  in  Ana  Minor.  These  ancient  local  traditions 
derived  a  strong  odour  of  reality  afterwards,  when  inroads 
of  barbarians,  ^der  a  female  leader,  occurred,  as  in  the 
time  of  Cyrus,  or  when  Thalestris  appeared  before  Alex- 
ander the  Great,  announcing  herself  as  the  queen  of  the 
Amazons ;  but  chiefly  when  it  was  observed  that  certain 
characteristics  of  the  Amazons  actually  existed  among  the 
women  of  Sarmatia.  The  effect  oi  this  mixture  of  fact 
and  legend  may  be  seen  in  the  account  given  by  Herodotus 
(iv.  110)  of  the  collapse  of  the  Amazonian  state,  or  in  the 
origin  of  it  as  related  by  Justin  (ii  4).  On  the  other 
hand,  the  Persian  war  seems  to  have  .reshened,  as  if  to 
supply  a  mythical  prototype,  the  national  legends  of 
combats  between  Greeks  and  Amazons.  These  legends 
recounted  the  defeat  of  the  Amazons,  first,  by  BeUerophon, 
and  secondly  by  Hercules,  who  had  been  ordered  by 
Eurystheus  to  bring  him  the  girdle  of  their  queen  Hlppo- 
lyte,  or,  in  other  words,  since  the  girdle  of  their  queen 
would  in  Greek  eyes  be  the  most  sacred  object,  to  conquer 
the  whole  race  of  Amazons.  It  is  supposed  that  he  was 
accompanied  by  his  friend  Theseus,  and  that  this  was  the 
occasion  on  which  the  latter  became  possessed  of  the 
Amazon  princess  Antiope.  rrom  his  possession  of  her 
originated  a  third  legend,  which  described  an  invasion  of 
Attica  by  a  body  of  Amazons,  with  the  view  of  carrying 
oC  Antiopeu  Their  utter  defeat  bj  Theseud  must  have 
seemed,  in  the  light  of  Marathon  and  Salamis,  as  a  f  oro- 
cast  of  the  glory  then  won  by  Athenr  The  fourth  le^-end, 
which  deals  with  the  appearance  of  an  army  of  Amazons, 
led  by  their  queen  Penthesilea  on  the  side  of  the  Trojans 
in  the  Trojan  war,  was  developed  by  Arctinus  xn  Jliletus 
in  hi»  poem  the  j£thiopis,  Achilles  and  the  queen  meet 
in  battle,  and  she  faUs  by  his  hand;  but  the  hero  is 
smitten  with  grief,  and  lifts  her  gently  before  she  dies.  It 
is  this  feeling  of  regret  on  the  part  of  a  hero  who  is  com- 
pelled to  kill  a  woman  in  his  own  defence,  that  gives  the 
principal  tone  to  the  existin^  works  of  Greek  art,  in  which 
combats  with  Amazons  are  represented,  and  especially  to 
works  of  sculpture.  Of  this  class  there  exist  (besides  a 
number  of  reliefs,  among  which  those  from  the  temple  of 
Apollo  at  Phigalia,  now  in  the  British  Museum,  are  con- 
spicuous for  many  touching  motives  of  this  kind),  several 
statues  of  wounded  Amazons,  the  sad  expression  of  which, 
combined  with  the  iiobility  of  form  and  power  of  limb, 
shows  what  was  the  highest  conception  of  them  in  the  best 
days  of  Greek  art  (a.  a.  il) 

AMBAlA,  a  division,  district,  and  city  of  British  India, 
under  the  jurisdiction  of  the  Lieuteiunt-Govemor  of  the 
Panjab.  The  Ambili  division  comprises  the  dbtricts  of 
Amb414  and  LudhiinA  in  the  plaLis,  and  the  district  of 
SimlA  in  the  Himilaya&  The  last-named  district  consists 
of  a  few  detached  patches  of  territory,  scattered  among 
the  territories  of  the  petty  chieftains  by  whom  the  neigh- 
bouring Itills  are  held.    SimU  district  iB,  howevsfi  the 
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■eat  of  the  enpreme  goTemmeDt  of  In^lia  during  the  liot 
weather,  and  itn  chief  town,  of  the  same  name,  ii  the  largest 
hill  station  in  India.  The  other  two  districts  of  the  divi- 
tion  lie  upon  the  plains  at  the  foot  of  the  Himilajas. 
They  are  bounded  on  the  K.E.  by  those  monutains,  on  the 
N.W.  by  the  river  Satlej,  on  the  S.W.  by  the  district  of 
Firozpur,  the  independent  native  state  of  PatiAli.  and  the 
district  of  EamAl,  and  on  the  S.R  by  the  river  JamnA. 

AkbXlI  District  stretches  N.W.  and  S.K  along  the 
lower  face  of  the  Himilayaa,  and  lies  between  29**  65'  and 
31*  W  K  kt.,  and  between  76*  37'  and  77**  38'  K  long. 
It  is  bonnded  on  the  N.E.  by  the  Himilayas,  on  the  N.W. 
by  the  river  Satlej,  on  the  S.E.  by  the  river  Jamni,  and 
on  the  S.W.  by  the  district  of  LndhiAni,  the  state  of 
Patiil4,  and  the  district  of  Kamil  The  total  area  of  the 
district  is  2628  sqnare  miles,  or  1,681,930  acres,  of  which 
945,526  acres  are  cultivated,  283,989  acres  are  cultivable, 
but  not  actually  under  tillage,  and  452,415  acres  are 
uncultivable  and  waste.  The  total  population  of  the 
district,  according  to  the  census  of  1868,  amounts  to 
1,035,488  souls,  divided  into  the  following  classes : — 
Hindus,  689,333;  Mahometans,  286,874;  Sikhs,  56,440; 
others,  2841.  The  males  numbered  567,930,  and  the 
females  467,558;  the  proportion  of  males  to  the  total 
population  being  5 4 '84  per  cent  The  principal  tribes  and 
castes  in  point  of  numbers  are — (1.)  Jits,  viz.,  Hindus  and 
Sikhs,  161,967;  Mahometans,  13,368:  total,  175,335.  (2.) 
Chimirs  (Hindus),  125,638.  (3.)  Rijputs— viz.,  Hindus 
and  Sikhs,  20,121;  Mahometans,  62,866:  totid,  82,987. 
(4.)  Br&hmans,'  63,744.  (5.)  Gujjars — viz.,  Hindus  and 
Sikhs,  24,500 ;  Mahometans,  24,195  :  total,  48,695.  (6.) 
BaniAs  (Hindus),  39,093.  The  total  agricultural  popula- 
tion was  501,056.  Taking  the  population  as  compared 
with  the  area,  the  result  gives  1  *62  acres  per  head  of  the 
population,  or  3*35  acres  per  head  of  the  agricultural 
popiilation.  Putting  aside  the  uncultivable  and  waste  land, 
there  are  1*18  acres  of  cultivated  or  cultivable  land  per 
head  of  the  population,  or  2 '45  acres  per  head  of  the  agri- 
cultural population.  Taking  only  the  a^  under  actual 
cultivation,  there  are  "91  acres  per  head  of  population,  or 
1  '88  acres  per  head  of  the'  agricultural  population.  With 
one  small  exception,  the  whole  district  consists  of  a  level 
alluvial  plaiiij[^oping  away  gradually  from  the  foot  of  the 
HimAlayas,  and  Ijring  between  the  rivers  Jamni  and  Satlej. 
These  rivers  do  not  materially  affect  the  district,  which 
has  a  drainage  system  of  its  0¥m,  consisting  of  the  numerous 
torrents  and  wf ter-courses  which  pour  down  upon  it  from 
the  hills.  In  the  southern  portion  of  the  district  these 
torrents  run  in  broad  sandy  beds  scarcely  below  the  sur- 
face of  the  country,  and  vary  from  200  yards  to  a  mile  in 
width,  until,  at  a  distance  of  20  or  30  miljes  from  tfre  hills, 
thej*  cssume  the  form  of  comparatively  docile  streams, 
with  well-defined  clay  banks.  Towards  the  northern  por- 
tion of  the  district  the  torrents  run  in  deep  beds  from  the 
point  where  they  debouch  from  the  hiUs;  they  also  differ 
from  the  streams  of  the  southern  tract  in  being  free  from 
sand.  The  principal  of  these  northern  streams  is  the 
Qhaggar,  into  which  all  the  other  minor  streams  sooner  or 
later  empty  themselves,  some  within  and  some  beyond 
the  limits  of  the  district.  Whatever  surjilus  water  of 
this  river  is  not  swallowed  up  by  irrigation  passes  on 
through  PatiilA  state  and  Sirsi,  and  is  finally  lost  in  the 
sands  of  lUjputinA.  The  Ghaggar  is  the  only  perennial 
stream  within  the  district,  and  even  it  dwindles  down  to  a 
tiny  rivulet  in  the  dry  weather,  and  disappears  altogether 
beyond  the  border  of  the  district 

The  Bind,  Panjab,  and  Debli  railway  paM4>t  through  tha  cantre  of 
tha  diatrict  from  touth-eaat  to  north-wait.  Tha  oth«r  principal  land 
rantaa  are  two  main  linea  of  road,  one  ]iasaing  throngh  the  district 
pandlal  to  tha  line  of  railway,  and  the  other  coming  from  Dehli  and 


KarviL  entaripg  ft  on  the  south,  and  nmnlofr  noHhwaidti!!  the  tea 
roada  maat  at  Amb^  eity.     A  laaa  importuit  road  nma  northwwi 
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from  this  town  to  tna  foot  of  tha  Himilayu.  and  forma  tha  roat*  to 
the  hill  station  of  PimLL  Tha  principal  agricnltoral  prodoeti  «l 
,Amb414  diatrict  are  wheat  srain,  and  harley  for  tha  spring  harT»t» 
and  rioa,  jodr  (apikad  milled,  and  Indian  com  in  tha  antona.  Tba 
total  area  nndar  cultivation  in  1871-72  was,  for  tha  spring  harmt 
437.877  acres,  and  for  the  autumn  crop  406,542  acre^  Ilia  laad 
■ettlament  of  tha  iouthem  portion  of  the  distdct  was  completed  ia 
1858,  and  that  of  the  northern  part  in  1855.  Both  will  azpin  in 
1880.  Tha  following  eight  towoa  are  returned  as  contauias  a 
population  of  npwaiua  of  5000  souls,  tha  first-named  seven  being 
also  munidpalities ;  Amb^^  population,  50,662  soola;  ShihibdJ, 
11,678;  Jagidhri,  11,678;  Sadhauii,  11,198;  Biipar,  8700;  Biba, 
8851 ;  Thineawar,  7020 ;  M ani  Miijri,  5980.  A  municitnl  in- 
come is  also  raised  from  tha  following  seven  towna: — Klunr, 
Siswin,  Morindah,  Pihewah,  R4daur,  Ladwah,  and  Ekiaiihid.  AU 
the  municipalities  derive  their  revenue  from  a  system  of  octni 
duties.  The  total  revenue  of  Amb41i  district  for  1871  was  XlOl^MS, 
of  which  74  par  cant,  or  £74,446,  waa  derived  from  the  land.  The 
other  principal  itema  of  revenue  were  as  follows: — Distillen  i, 
£8594, 14a. ;  druga  and  opium,  £3181,  4a. ;  incoma-taz,  £2709,  lU; 
stamps,  £9808,  14a. ;  local  rates  levied  under  Act  xz.  ol  1871, 
£7658,  18a.  Amb^  is  ona  of  tha  territoriea  prsviooaly  held  by 
a  Sikh  Sardibr  which  lapsed  to  tha  East  India  Company  in  defiiilt 
of  rightful  heirs.  The  district  waa  seized  by  Ranjit  Singh  during 
ona  of  his  marauding  azpaditiona.  This  aggresaian  cauaed  the 
movement  of  Britiah  troopa  in  1800  whirh  resulted  in  the  tmty 
with  Bainit  Singh  bv  which  he  waa  required  to  withdraw  his  sniy 
from  the  left  bank  of  tha  Satlej,  and  to  relinquiah  his  recent  con- 
quests in  Sirhind. 

AmbIUL  Citt,  the  capital  of  the  district  of  the  ssznt 
name,  is  situated  in  SO""  24'  N.  lat,  and  76"*  49'  £.  long. 
It  forms  a  large  and  important  station  on  the  Sind,  Paii- 
j4b,  and  DehU  railway.  The  military  station  and  <an- 
tonments  lie  a  few  miles  south-east  of  the  town.  Ambili 
is  a  large  walled  town,  situated  in  a  level  and  highly-culti- 
vated country,  well  supplied  with  water,  and  capable  of 
furnishing  abundant  supplies.  The  houses  are  built  of 
burnt  brick,  and  the  streets  are  very  narrow.  The  town 
population  is  returned  at  50,662  souls,  but  this  probebly 
includes  the  English  station.  The  population  within  muni- 
cipal limits  numbers  24,040,  divided  as  follows: — Agricul- 
turists, 3226;  non-agriculturists,  20,814.  The  town  has 
been  constituted  a  second-class  municipality,  the  affairs  of 
which  are  conducted  by  a  committee  consisting  of  six 
officifil  and  five  non-official  members.  The  municipal  in- 
come is  derived  from  an  octroi  duty,  and  the  revenue  has 
increased  from  £836,  16a  in  1867-68,  to  £1520  in 
1871-72.  The  average  incidence  of  municipal  taxation  in 
the  latter  year  was  Is.  3|d.  per  head  of  tha  population 
within  municipal  limits. 

AMBAKYALIA,  or  Ambastalb  Sacrum  (ambio  and 
arvum,  to  go  round  the  field),  an  annual  festival  celebrated  in 
ancient  Rome  on  three  days  during  the  month  of  Mar. 
The  private  ambarvalia  is  to  be  distinguished  from  the 
taerificium  deoB  dies  celebrated  by  the  twelve  fratm 
arvalUf  though  the  two  festivals  were  coincident  in  point 
of  time  and  had  a  common  object,  namely,  to  obtain  from 
the  gods  a  favourable  harvest.  The  doerijicium  was  offered 
up  on  behalf  of  the  entire  state ;  the  <wU>arvaita  was  cele- 
brated by  each  proprietor  for  himself.  The  victims  wen 
a  sow,  a  sheep,  and  a  bull,  and  were  called  by  the  combined 
name  tuovetavrUia,  Previous  to  the  sacrifice  these  wero 
led  round  the  fields,. while  the  peasants  sang  hymns  to 
Ceres.  The  form  of  prayer  used  {carmen  ambaryale)  iM 
preserved  in  an  inscription  of  the  date  of  the  Emperor 
Elagabalus  (218  A.D.),  which  was  discovered  in  1777. 
The  same  inscription  gives  an  interesting  account  of  the 
entire  ceremony.  (See  Marini's  Gli  Atti  e  MoitumaUi  dt 
FraUlli  Arvali,  Rome,  1792.)  The  Christian  festival  that 
seems  to  have  taken  the  place  of  the  ambarvalia  is  tha 
Rogation  or  Oang  Week  of  the  Roman  Catholic  Chorch, 
for  which  the  perambulation  of  the  parish  boundaries  was 
substituted  at  the  Reformation. 
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A>rBASSADOR,  a  word  introduced  into  the  English 
langnage  from  the  Fr.  ambaasadeur,  the  ItaL  ambaseicUore, 
or  the  Span,  embaxador,  which  Wicquefort  deriTes,  perhaps 
without  8u£Sdent  authorityy-from  the  Span,  emhiar,  to  send. 
The  word  denotes  a  public  minister  of  the  highest  rank, 
accredited  and  sent  by  the  head  of  a  soyereign  state  to  a 
foreign  court  or  country,  with  power  to  represent  the 
person  of  the  sovereign  by  whom  lie  is  sent,  to  negotiate 
with  a  foreign  goyemment,  and  to  watch  over  the  interests 
of  his  own  nation  abroad.  The  power  thus  conferred  is' 
contained  in  the  credentials  or  letters  of  credence  of  which 
the  ambassador  is  the  bearer,  and  in  the  inscructions 
under  the  sign-manual  delivered  to  himself.  The  creden- 
tials consist  in  a  sealed  letter  addressed  by  the  sovereign 
in  person  whose  representative  he  is,  to  the  sovereign  to 
whom  he  is  sent,  and  they  contain  a  general  assurance  that 
the  sovereign  by  whom  he  is  despatched  will  approve  and 
confirm  whatever  is  done  by  the  ambassador  in  his  name. 
Ij  England  the.«e  letters  of  credence  are  under  the  sign- 
manual  of  the  Queen,  and  ai-e  not  countersigned  by  tiie 
Secretary  of  State.  On  special  occasions,  as  for  the  nego- 
tiation, of  treaties,  additional  an  "express  powers  are  given 
to  an  ambassador  under  the  great  seal,  and  sometimes 
(but  very  rarely)  full  general  powers  to  treat  on  all  subjects 
Lord  Clarendon  held  such  powers  at  the  congress  of  Paris 
in  1856 

Diplomatic  envoys  are  of  three  ranks,  as  was  finally 
determined  by  a  common  agreement  of  all  the  powers 
vrliich  was  annexed  to  the  final  act  of  the  treaty  of  Vienna 
in  1815: — 1.  Ambassadors;  the  ambassador  of  the  pope 
being  called  a  nnncio,  and  the  ambassador  of  the  Emperor 
of  Austria  to  the  Sublime  Porte  being  called  his  inter-nuncio. 
The^ e  only  have  representative  rank.  2.  Envoys  extraordi- 
nary or  ministers  plenipotentiary,  accredited  to  sovereigns 
{avprh  des  souverahts).  3.  Charge  d'affaires,  who  are  only 
entitled  to  transact  business  with  the  Minister  of  Foreign 
AffairsL  We  shall  confine  ourselves  in  this  article  to  the 
diplomatic  officers  of  the  first  rank.  %  The  relative  nunfber  of 
ambassadors,  as  disting^iished  from  ministers,  has  of  late 
years  been  considerably  increased.  The  Emperor  Nicholas 
refused  for  many  years  to  send  an  ambassador  to  the  court 
of  France,  and  he  therefore  suppressed  the  grade  for  a  time 
altogether.  His  example  was  imitated  by  other  powers. 
But  the  old  practice  has  now  been  reverted  to.  The  Queen 
of  England  has  embassies  at  Paris„Constantinop1e,  Vienna, 
St  Petersburg,  and  Berlin.  The  number  of  British  ministers 
plenipotentiary  is  twenty-three,  and  three  charges  d'affaires; 
but  the^o  numbers  vai^. 

From  the  15th  century,  when  the  practice  of  sending 
resident  embasjies  may  be  said  to  have  commenced  in 
Europe,  down  to  the  close  of  the  18th  century,*  these 
missions  were  surrounded  with  a  prodigious  amount  of 
splendour,  ceremonial,  and  contentious  dignity.  British 
ambassadors  were  commonly  sent  out  till  within  the  last 
thirty  years  in  ships  of  war.  The  ambassador  represented 
a  monarch,  and  was  to  play  the  part  of  one.  The  memoirs 
of  those  ages  are  full  of  the  ma^ificence  and  profuse 
display  which  marked  their  progress — lacqueys,  liveries, 
state  coaches,  led  horses,  and  all  the  pageantry  of  state. 
Fierce  disputes  frequently  arose  between  rival  ambassadors 
f  )r  precedence ;  sometimes  these  disputes  even  extended  to 
tlie  couns  and  ministers  to  whom  these  envoys  were 
despatched  as  messengers. of  peace,  and  a  vast  deal  of  time 
was  lost  (especially  at  the  Congress  of  Milnster)  in 
adjusting  them.  On  the  part  of  the  sovereign  to  whom 
they  were  to  present  their  credentials  the  same  display  was 
made,  fhe  new  ambassador  was  fetched  by  the  master  of 
the  ceremonies  in  the  king's  coaches  and  feasted  at  the 
king's  expense.  The  solemn  entiy  and  the  public  audience, 
as  Uiey  were  termed,  were  an  essential  part  of  the  mission. 


Th'e  ambassador  had  the  right  to  stand  covered  in  the 
presence  of  royalty.  «  At  Venice  the  doge  phiced  Sir 
Harry  Vane,  covered  and  seated,  on  his  right  hand  in  the 
Council  of  Ten.  JL  speech  was  then  delivered,  in  which 
the  ambassador  declared  the  friendly  sentiments  of  his  own 
sovereign,  and  his  own  humble  desire  to  give  effect  to  them. 
Modem  simplicity  and  the  facility  of  intercourse  has  swept 
away  many  of  these  formalities.  Traces  of  them  survive 
at  the  courts  of  Berlin  and  Vienna,  but  elsewhere  an  am- 
bassador is  presented  with  little  more  than  the  customary 
ceremony  of  *a  court  It  has  long  been  held  that  every 
state  is  at  liberty  to  receive  ambsissadors  with  or  without 
ceremony,  just  as  it  pleases,  provided  they  are  all  treated 
alike.  Formalities  of  this  kind  are,  however,  still  of 
moment  in  dealing  with  Oriental  states,  where  ceremony  is 
the  language  of  power.  Perhaps  it  is  nowhere  carried  to 
higher  perfection  than  at  the  court  of  Japan.  The  knotty 
question  of  precedence  was  also  settled  at  the  Congress  of 
Vienna  by  an  agreement  that  precedency  should  be  regu- 
lated by  seniority,  dating  from  the  notification  of  the 
arrival  of  the  envoy.  In  foreign  countries  the  senior  am- 
bajBsador  is  known  as  the  dean  or  doyen  of  the  diplomatic 
body;  but  in  England  the  diplomatic  body  has  no  general 
mouUipiece  or  representativei. 

Every  state  or  sovereign  has  the  right,  if  it  thinks  fit,  to 
refuse  to  receive  a  particular  person  as  an  ambassador,  or 
even  to  receive  any  ambassador  at  alL  It  is  therefore 
custom&ry  to  ascertain  beforehand  whether  the  person  desig- 
nated for  an  embassy  is  favourably  regarded,  and  will  bo  well 
received.  There  have  been  instances,  not  very  remote,  of 
unfavourable  answers  or  refusals  to  receive  given  individuals. 

The  rank  of  an  ambassador,  as  regardiT  the  society  of  the 
nation  to  which  he  is  accredited,  places  him  immediately 
after  the  princes  of  the  blood  royal,  because  he  represents 
a  sovereign -power^  and  this  rank  is  universally  conceded  to 
him.  The  rank  of  a  minister  plenipotentiary  js  rather 
more  dubious,  but  by  a  rule  laid  down  by  Her  Majesty  for 
the  court  of  St  James  they  foUow  dukes  and  precede 
marqidses.  An  ambassador  or  minister  ntft  actually 
accredited  to  this  court  has  of  course  no  official  rank  at 
all,  and  must  take  his  personal  rank.  No  distinction  is 
made  between-  the  ambassadors  of  monarchies  and  of 
republics.  The  Venetian  ambassadors  held  in  their  time 
a  very  prominent  rank  in  Europe ;  so  in  our  day  do  the 
ministers  of  the  United  States;  but  the  United  States  have 
never  sept  any  ambassador  to  Europe — their  representatives 
therefore  rank  in  the  second  class  of  public  ministcra, 

We  shall  now  proceed  briefly  to  enumerate  that  which 
constitutes  the  essential  dignity  and  utility  of  an  ambassador 
— on  the  one  hand  his  rights  and  privileges,  on  the  other 
his  duties. 

A,  The  first  right  of  an  ambassador  is  that  of  personal 
audience  of  t^ie  sovereign.  His  credentials  miut  invariably 
be  presented  to  the  sovereign  in  person,  and  he  may  ask 
for  an  audience  on  any  fitting  occasion.  In  England, 
however,  the  sovereign  does  not  officially  receive  an 
aoibassador*  except  in  the  presence  of  one  or  more  of  the 
ministers  of  the  cro^n.  ^Ir  Canning  complained  bitterljr 
of  the  influence  of  Prince  Lieven  and  Prince  Estcrhazy 
oVer  George  IV.,  who  lived  on  intimate  terms  with  these 
ambassadors,  and  used  to  say  **  his  father  would  never 
have  done  so."  In  England  the  right  of  audience  is  now 
generally  limited  to  the  presentation  of  some  congratulatory 
letter ;  but  at  Continental  courts  it  is  not  ^without  con- 
siderable utility  and  importance,  as  was  shown  by  the 
memorable  conversation  of  Sir  Hamilton  Seymour  with  the 
Emperor  Nicholas,  and  the  personal  interviews  of  Lord 
Cowley  and  Lord  Clarendon  with  the  Emperor  Napoleon  UL 

In  all  ages  the  perfect  personal  security  of  persons  in- 
vested with  high  diplomatic  functions,  as  the  representiy* 
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tlTes  of  a  fcmga.  power,  has  been  an  euential  and  fonda- 
mantal  principle  of  the  law  <rf  natuma.  Indeed  it  wm$  the 
law  of  nations  when  there  was  no  other.  Alexander  the 
Great  destroyed  Tyre  for  an  insnlt  offered  to  his  ambas- 
sador; and  it  stands  recorded  in  the  Boman  law,  "  Si  qnis 
legatum  hostium  pnlsasset,  contra  jns  gentium  id  eommis- 
snm  ease  ezistimatur,  quia  tancti  habentur  legati "  (Dig^  L, 
TSt,  Yil  {  17).  In  moments  of  excessive  excitement  or 
revolutionary  frenzy  even  this  principle  has  been  vio- 
lated, as  in  the  murder  of  Dr  Dorislaus  at  the  Hague 
(1649),  and  of  the  French  envoys  at  Rastadt  (1799); 
but  such  acts  leave  an  indelible  disgrace  on  those 
who  have  committed  them.  For  it  is  the  interest  of 
all  mankind  that  ambassadors  and  envoys  should  have 
absolute  security  to  perform  their  missions  with  freedom 
of  speech  and  the  liberty  ''enndi  et  redeundi*'  undis- 
turbed, insomuch  that  to  intercept  or  refuse  passage  to  an 
ambassador,  even  through  the  territoiy  of  a  third  party,  is 
justly  regarded  as  a  base  action,  though  probably  the  leave 
of  the  third  party  to  grant  the  passage  ought  to  be  asked. 
It  was  the  barbarous  custom  of  Turkey  to  send  an  ambas- 
sador to  the  Seven  Towers  on  a  declaration  of  war,  and 
detain  him  there  as  long  as  the  war  lasted;  but  the  Porte 
formally  relinquished  and  abandoned  this  practice  on  the 
breaking  out  it  war  with  Russia  in  1827.  To  secure  this 
immunity  from  all  interference,  an  accredited  ambassador 
or  envoy  is  wholly  free  from  the  jurisdiction  of  the  courts 
of  law,  or  of  any  other  authority  in  the  oountiy  in  which 
he  is  sent  to  reside.  This  constitutes  the  doctrine  of  txtror 
ierrUarialiiy.  His  house  is  as  sacred  as  his  person.  It  is 
supposed,  like  a  ship  at  sea,  to  form  part  of  the  territory 
represented  by  the  fliag  which  he  may  hoist  over  it  All 
the  members  of  the  embassy,  and  even  the  servants  of  the 
ambassador,  share  the  same  inviolability.  They  cannot  even 
be  arrested  and  prosecuted  for  offences  without  his  consent 
Hence,  as  the  courts  of  justice  have  no  jurisdiction  over 
them,  and  indeed  would  have  no  means  of  enforcing  an 
adverse  decision  either  by  distress  or  imprisonment,  Uiese 
diplomatic  agents  cannot  be  impleaded  or  sued.  The  only 
means  of  obtaining  redress  for  an  injury  or  breach  of  con- 
tract is  an  appeal  to  the  head  of  the  mission,  or  a  further 
%ppeal  to  the  government  which  he  represents,  which,  it 
must  be  presumed,  will  not  allow  a  wrong  to  be  committed 
with  impunity  under  the  shelter  of  privilege.  In  England, 
by  the  statute  7  Anne,  o.  12,  it  is  expressly  enacted  that 
any  process  against  foreign  ambassadors  or  ministers,  or 
their  goods  and  chattels,  shall  be  altogether  void.  This 
Act  was  passed  in  consequence  of  an  attempt,  made  in 
1708,  to  arrest  an  ambassador  of  Peter  the  Great  in  London 
for  ft  debt  of  X50,  and  it  is  still  law;  but  in  fact  it  is  only 
declaratory,  and  in  confirmation  of  the  common  law  and  the 
law  of  nationsL 

An  ambassador  or  envoy  pays  no  taxes  or  contributions 
to  the  public  revenue  of  the  country  in  which  he  resides, 
and  on  this  principle  he  is  entitled  to  receive  oonmiodities 
from  abroad  free  of  customs  duties.  But  he  is  not 
exempted  from  the  payment  of  local  rates,— though,  indeed, 
if  he  were  to  decline  to  pay  them,  no  process  could  issue 
against  hzm  for  the  purpose  of  levying  them.  He  also 
pays  the  ordinary  rates  of  postage,  but  he  has  the  privi- 
lege of  sending  his  own  couriers  carrying  sealed  despatches, 
which  exempts  him  from  the  monopoly  of  the  post  office. 
These  couriers,  and  their  despatches  or  mails,  are  also 
regarded  by  conmion  consent  as  inviolable  messengers, 
udess  they  chance  in  time  of  war  to  fall  into  the  hands  of 
a  hostile  beDigerent  In  some  countries  ambassadors  and 
their  oouriers  have  been  allowed  to  have  a  prior  claim  for 
post  horses  over  private  travellers. 

Another  of  the  important  privileges  of  an  ambassador  er 
envoy  is  the  free  exercise  of  Ae  religion  or  form  of  worship 


to  which  he  adheres;  but  it  is  laid  down  by  tW  9«^  writen 
on  the  sntrject  that  a  foreign  muuster  Las  not  tiie  lig^  of 
maintftining  a  chapel  or  chaplain  within  lus  hotel,  under 
tjie  law  of  nations;  hence  the  liberty  of  religioas  wonhip 
for  the  ambassador  and  his  suite  was  made  a  matter  of 
treaty  engagement  between  Catholics  and  ProtesfeantSy  and 
between  Christians  and  Mussulmans.  By  courtesy,  tiioogh 
not  of  strict  right,  the  usage  of  ambassadon^  chapela  hu, 
however,  become  general;  and  it  had  a  real  unportanoe  ia 
countries  where  the  free  exercise  of  different  f onns  of  belief 
waa  not  tolerated  by  law.  Thus,  at  the  time  nhea  the 
rites  of  the  Church  of  Bome  were  forbidden  in  England, 
the  Spanish  and  Bavarian  chftpels  in  London  were  free; 
and  they  have  remained  in  existence  till  our  own  dayi^ 
although  the  enlarged  tolerance  of  the  preeent  age  has 
removed  in  every  civilised  country  those  barriers.  In 
China  and  Japan  the  free  exercise  ii  the  Christian  religion 
by  the  Christian  embassies  is  formally  secured  by  treaty. 

B.  We  now  pass  to  the  duties  of  an  ambassador,  and  ve 
place  at  the  head  of  them  that  of  keeping  his  own  sove- 
reign well  informed  of  all  that  may  concern  his  interests 
in  foreign  oountriea.     He  is  the  eye  of  the  government  he 
serves,  specially  directed  to  a  particular  spot^  and  he  ovg^t 
to  be  thoroughly  acquainted  with  the  course  of  pollc} ,  the 
movements  of  parties^  the  character  and  disposition  of 
individual  statesmen,  and  the  material  and  eommenisl 
resources  of  the  country  in  which  he  resides.     His  public 
despatches,  and  his  private  correspondence  with  the  Minister 
of  Foreign  Affairs  under  whom  he  serves,  ought  to  be  a 
record  of  all  that  can  interest  or  concern  the  state  ^hich 
he  representa     In  this  sense  the  diplomatic  reports  of  the 
ambassadors  of  former  times  are  invaluable  materials  for 
history.     His  next  duty  is  to  protect  and  defend,  if  neces- 
sary, the  persona  and  interests  of  lus  fellow  conntxymeB 
abroad;  and  this  is  of  especial  moment  in  the  case  of  s 
British  ambassador,  whose  countrymen  are  to  le  met  with 
as  travellers,  navigators,  or  merchants  in  all  parts  of  th 9 
globe.     To  them  the  presence  and  influpuof'  of  the  diplo- 
matic representatives  of  their  country  is  of  iLcalmlabl* 
value,  and  nothing  can  be  more  iU-judged  than  the  pro 
posals  that  have  been  made  to  cut  down  aid  contra^ 
our  foreign  embassies  and  missions.     A  third,  but  not  less 
important,  duty  of  an  ambassador  is  to  maintain  the  most 
amicable  relations    with  the   soverpign   to  whom   ha  is 
accredited,  and  with  lus  ministers,  SLd  to  observe  towards 
them  the  strictest  respect,  veracity,  snd  good-wiU.     It  has 
been  said  in  joke  thtt  the  first  duty  of  an  ambassador  is  to 
keep  a  good  cook ;  but  if  this  implies  that  he  is  to  exercise 
a  liberal  hospitality  and  to  make  his  house  sgreeable,  those 
no  doubt  are  means  which  may  powerfully  assist  him  in 
the  objects  of  his  mission.     In  former  tunes  it  war  con- 
sidered to  be  essential  to  good  diplomacy  to  act  as  a  spy 
upon  the  motives  and'  coLduct  of  foreign  f^teamen,  to 
cheat  without  being  cheated,  to  use  clandestine  means  to 
obtain  information,  to  en«learom  to  form  a  party  in  forage 
states  favourable  to  the  aiubassador  «  own  nationil  iLterest^ 
to  observe  and  resist  with  the  utmost  jealonsy  the  den-esnoar 
of  other  for<>ign  envoys,  and  to  carry  on   a   species  of 
warfare  under  the  ruask  of    courtesy  and  good  bleeding. 
These  practices  have  gi^ea  diplomacy  and  the  functions 
of  ambassador^  s  Lad  nan  e,  but  it  must  be  said  that 
they  are  reiuUa^ed  by  the  principles  and  practice  of 
the  present  time,  and    more   especially  by  die  fore^ 
policy   of    this    country.      Down    to    a    recent   period. 
these  struggle»  for  ascendancy  in  foreign  countries  woe 
carried  on  \iith  great  eagerness,  and  they  led  to  unfor- 
tunate  results.     In   Spain,   for  example,   the  nntownid 
xruuriage  of  Queen  Isabella  was  notoriously  brought  aboot 
by  the  violent  and  arbitraiy  interference  of  the  Aeneb 
ambassador:  and  in  1848,  when  Lord  Bshnetston  inab acted 
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Sir  Hfloiy  Bahrer  io  wptmud  to  ih»  SmiubIi  minlBter 
that  they  would  do  well  to  adopt  a  more  ubenl  and  con- 
rtltational  qwieni  of  floranunent^  Genaial  Narvaat  imme- 
diately lent  tbe  BritiaE  anTC^  oat  d  the  coontiy.  This 
waa  the  ezardae  of  an  extreme  iight»  for  which  the  British 
government  conld  daim  no  redreea  So^  again,  when  in 
the  eonrae  of  the  Banian  war  (1855)  it  appealed  to  the 
American  goyemment  that  the  BiituBh  envoy  in  Waab- 
tngton  had  infringed  the  neatrality  laws  of  the  United 
Sutes  by  endeavoaiing  to  enlist  recmita  for  the  service 
of  Her  il^esty,  he  waa  compelled  to  leave  the  coontiy, 
and  Great  &itain  had  no  jast  cause  of  complaint  These 
modem  cases  are  important,  becaase  they  prove  that  no 
state  which  respects  itself  will  tolerate,  on  the  part  of  a 
foreign  envoy,  a  direct  Interference  in  the  internal  alhirs 
of  government  or  an  infraction  of  its  own  laws.  Hence 
arises  tiie  great  principle  on  which  oar  modem  practice  is 
ffonnded,  namdy,  that  it  is  the  daty  of  an  ambassador  to 
obeerve  a  strict  neatrality  between  contending  parties  in 
ihe  state  to  which  he  is  accredited;  to  accept  the  govem- 
ment  defatOo  mtih  which  he  commonicates  as  the  govem- 
ment  and  sovereign  of  the  nation;  to  pay  implicit  obedience 
to  the  laws  of  that  state,  whatever  they  be;  and  to  abstain 
•a  modi  as  possible  txcm  all  intervention  in  its  internal 
afEBura.  These  doctrines  are  comjparatively  new,  bat  they 
ore  soand,  and  they  may  be  said  to  have  received  the 
assent  and  the  approval  of  the  most  enlightened  govem- 
ments  of  Europe.  Great  changes  have  occurred  within 
the  last  few  years  in  I^anoe,  Germany,  Austria,  Italy,  and 
Spam;  but  they  have  all  the  distingaishing  mark  that 
they  are  whdly  independent  of  foreign  diplomatio  influ- 
enoai  ^e  first,  perhapa  we  ought  to  say  the  sole  duty,  of 
an  amTmrniftdnr  is  to  protect  his  own  national  interests  and 
to  promote  the  most  friendly  relations  with  the  sovereign 
to  whom  he  ia  accredited;  and  experience  has  proved  that 
these  olnects  are  best  secured  by  confining  himself  to  the 
principal  objects  of  his  mission,  and  by  relying  on  no  arte 
but  those  of  sincerity,  forbearance,  and  troth.       (h.  b.) 

AMBATO,  or  Asiemto  d'Ambato,  a  town  of  Ecuador, 
on  the  northern  slope  of  Chimboraso,  about  65  miles  south 
of  Quinto,  8859  feet  above  the  sea.  It  was  destroyed  by 
•n  eraption  of  Ootopaxi  in  1698,  but  was  soon  rebuild 
and  now  carries  on  a  flouriahing  trade  in  grain,  sugar,  and 
oochmeaL     Population,  12,000. 

AMBEB  (Gr.  "Hkacrpaif;  Lat  Sueeinum,  EUetnum; 
Fr.  Sueem,  Ambre ;  Ger.  Benutem)  ia  a  hard,  brittle 
substance  with  a  resinous  lustre,  sometimes  found  perfectly 
transparent,  but  more  usually  of  varying  degrees  of  trans- 
luoency,  and  possessing  a  prevailing  yellow  cobur,  passing 
from  a  pale  straw  tint  to  a  deep  orange.  It  occiua  in 
inegular  mnflnffi.  and  has  neither  taste  nor,  at  ordinary 
temperatures,  odour.  It  develops  electrical  phenomena 
hy  fnction,  a  property  which  doubtless  early  drew  atten- 
tion to  amber,  and  invedted  it  with  the  romantic  interest 
which  attached  to  it  in  ancient  timesL  The  popular  regard 
for  the  substance  among  the  nations  of  antiquity  was 
further  maintained  by  the  faboloua  talea  of  the  manner  in 
whidi  amber  waa  formed  and  the  mystery  connected  with 
tta  ooennence. 

The  earliest  notice  of  amber  we  find  occurs  in  the 
Odynep  of  Homer,  where  in  the  list  of  jewels  offered  by 
PhoBnidaa  traders  to  the  Queen  of  Syra  occurs  "  the  gold 
necklace  hung  withbita  of  amber'>(0<i  xv.  460).  Thalea 
of  Miletos,  600  B.a,  noticed  that  amber  when  rabbed 
attracted  Ught  bodies,  and  that  remote  and  simple  observa- 
tion ia  the  foundation  of  the  modem  science  of  deOincUiif, 
so  named  from  the  Greek  ^Xocrpor.  Ajnong  the  Greek 
fttblw  purporting  to  account  for  the  origin  of  amber,  it  is 
narrated  toadt  the  Heliad«^  on  seeing  their  brother  Fhaethom 
2karied  by  the  ifgiifcning  of  Jove  into  Uie  Eridanus,  were 


by  the  pitying  gods  transformed  into  poplar  trsssi  and  the 
tears  th^  shed  were  dropped  as  amber  on  the  shores  cf 
the  river.  Hence 'arose  the  Greek  temk  las  amber, 
"HAcMTMp  being  one  <tf  the  namea  of  the  son  god.  A  less 
poetical  theory  of  its  orimn  states  that  it  waa  formed  from 
the  condensed  urine  of  &  lynx  inhabiting  nofthsm-  Italy, 
the  pale  varieties  being  produced  by  the  females^  while  the 
deeper  tints  were  attributed  to  malesi  In  soch  repute  was 
amber  in  Bome  in  the  time  of  Pliny  that  he  sarcastioaUy 
remarks,  **  the  price  of  ja  small  figure  in  it,  however 
diminutive,  exceeds  that  of  a  living  healthy  slave.' 
Besides  its  application  to  jewellery  and  carved  omamenti^ 
and  its  use,  partly  decorative  and  part!/  prophylactic,  aa 
necklaces,  peculiar  virtues  wero  attributed  to  it  Pliny 
obawea — **  True  it  ia  that  a  collar  of  amber  beads  worn 
about  the  necks  of  young  infants  is  a  singular  preservative 
to  them  against  secret  poison,  and  a  counteiHsharm  for 
witchcraft  and  aorceriea."  Aa  an  article  of  personal  orna- 
mentation, the  aame  anthority  atatea  that  amber  was  used 
to  produce  imitations  of  precious  stones  by  artificial 
ataining,  a  use  to  which  it  waa  peculiariy  adapted  owing 
to  ito  brilliant  luatre  combined  with  the  eaae  with  whidhit 
could  be  worked  and  poliahed. 

The  great  aource  of  supply  of  amber  in  all  ages  appears 
to  have  been  the  Baltic  coasts,  from  which  the  sappUes  of 
commerce  still  oontiime  to  be  drawn.  Daring  the  reign 
of  Nero  an  expedition  waa  sent  from  Bome  to  explore  the 
amber-producing  country,  and  so  saccesaful  waa  tiie  partar 
that  a  preaent  of  13,000  lb  of  amber  waa  brou^t  bai^ 
to  the  emperor,  induding  a  piece  weighing  13  %,  It 
occura  in  regular  veina  along  the  Baltio  ooast^  but  in 
greatest  abandance  between  PiUan  and  Gross  Hubenioken^ 
on  the  Prussian  coasts  Professor  Phillips  thus  describas 
the] 


"  Hear  the  aea-ooast  in  Pmaria  tiiere  are  rogolar  mines  for  tbe 
worldag  of  amber :  under  a  stntnm  of  aand  and  olay,  about  SO  bet 
thick,  a  rtratnm  of  bitnminoiu  wood  oooan,  fimm  40  to  60  ftet 
thick,  of  a  Uackiah  brown  oolomr,  and  impngaatad  with  pyxitea. 
Parts  of  thcae  trees  are  impnenated  witii  amber,  which  snmntimna 
is  found  in  stdsctites  depoiduig  from  them,  under  the  stratom 
of  trees  were  found  pyritei^  soJphate  of  iron,  and  ooane  aand,  in 
which  were  rotmded  masses  of  ^mber.  Tbe  mine  ii  worked  to  the 
depth  of  100  feet ;  and  from  the  drcunstances  under  which  the 
smber  Is  found  it  seems  plain  that  it  originatea  ficom  vegetable 
jnicea.'* 

After  heavy  storms  large  quantities  are  usually  found 
thrown  up  on  the  coast  at  the  localitiee  whm  it  is 
regularly  excavated,  and  the  assumption  is,  that  amberif er- 
ous  deposito  crop  up  in  the  shallow  watera  near  the  ahores^ 
from  which  pieces  become  detached  during  the  violent  com- 
motion of  tiie  water.  It  ia  further  sparingly  cast  on  the 
Swedish  and  Danish  coasts,  and  occasionally  piecea  are 
picked  up  along  the  shores  of  Norfolk,  Essex,  and  Sussex 
in  England.  It  occurs  at  numerous  localitiee'  inland 
throughout  Europe,  among  which  may  be  noted  the 
neighbourhood  of  Baale  in  Switzerland,  the  departmenta 
of  Aisne,  Ldre,  Gard,  and  Baa  Bhin  in  France,  and  in  the 
Paria  day  it  is  associated  with  bitaminoaa  deposita.  In 
y.wg1ftn<l  it  has  been  found  in  the  sandy  deposita  of  the 
London  day  at  Kensington.  The  coasto  of  Sicily  and  the 
Adriatic  likewiw  aiFord  amber.  The  most  beautifol 
specimens  are  perhapa  those  which  are  found  at  Catania. 
They  often  poeaeee  a  beautiful  play  of  colour,  approaching 
to  purph^  not  to  be  obaerved  in  the  product  of  other  plaoeap 
Professor  Dana  givea  the  following  note  on  ito  occurreooe 
in  America: — 

"It  has  been  fotmd  hi  various  parts  of  the  greenaud  formation  of 
the  ITnited  Statee,  either  looeelv  embedded  in  theeoa  or  ensagadin 
mari  or  lignite^  aa  at  Ghiv  Head  or  Mathai'aTineyard,  near  Trenton, 


and  also 'at  CSsmdan,  In  New  Jersey,  and  at  Cape  8abl% 
Uagothy  river,  in  Ha^hmd." 
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It  18  said  to  be  taken  in  large  qnantltiea  from  the  north  of 
Bnrmah  to  the  markets  of  China,  where  it  is  highly  prized. 

The  appearance  of  endoeed  foz^ign  bodies,  such  as 
insects,  leaves,  twigs,  &c,  which  amber  yery  often  presents, 
and  the  mark^gs  on  its  surface,  very  early  led  to  correct 
inferences  as  to  its  origin.  Pliny  states  that  "  amber  is 
an  exudation  from  trees  of  the  pine  family,  like  gum  from 
the  cherry  and  resin  from  the  ordinary  pine;  and  in 
accordance  with  this  opinion  is  its  Latin  name  suecinum, 
the  gum-stone.  The  opinion  expressed  by  Pliny  is  that 
which  at  the  present  day  may  be  fairly  held  as  established; 
but  of  course  amber  differs  from  otiier  resins  owing  to 
changes  induced  by  its  fossilised  condition.  Sir  David 
Brewster  has  pointed  out  that  in  optical  properties  it 
agrees  with  other  resinous  exudations.  The  insects  found 
enclosed  in  amber  are  for  the  most  part  of  extinct  species, 
and  so  also  are  the  remains  of  plants.  A  species  of  conifer 
has  been  established  proviaioiudly  as  the  amber-yielding  tree, 
Pinitei  wxcinifer^  but  Goppert  has  shown  that  many  trees 
may  have  yielded  the  exudation,  and  these  not  all  neces- 
sarily belonging  to  the  pine  order. 

The  dose  relation  of  amber  to  ordinary  resins  is  further 
brought  out  by  its  chemical  properties  and  composition. 
According  to  Berzelius,  it  consists  mainly  of  a  resin, 
succinite,  insoluble  in  eJcohol,  in  combination  with  small 
proportions  of  two  others,  isomeric  with  the  firsts  but  soluble 
in  alcohol  and  ether.  By  dry  distillation  it  gives  off  at  a 
low  temperature  water,  succinic  acid,  and  oil  of  amber, 
which  laist  substance  was  formerly  used  in  medicine  in 
combination  with  alcohol  and  ammonia  under  the  name  of 
eau  de  Ivee;  but  now  amber  and  all  its  products  have 
disappeared  from  the  standard  pharmacopoeias.  Its  com- 
position is,  according  to  Schrotter — 

Carbon 78«4 

Hydrogen 10*63 

Oxygen 10*58 

and  mineralogically  it  belongs  to  Dana's  class  of  oxygenated 
hydrocarbons.  It  bums  with  a  pale  yellow  flame,  with  a 
good  deal  of  black  smoke,  evolving  an  agreeable  odour,  and 
leaving  a  shining  black  carbonaceous  residue. 
'  It  is  said  that  by  exposing  amber  covered  with  sand  in 
an  iron  pot  to  the  influence  of  heat  for  forty  hours,  or 
boOing  it  for  twenty  hours  in  rape  oil,  it  will  become 
transparent,  and  pieces  will  cement  and  mould  together. 
The  great  size  of  vessels  of  amber  which  have  come 
down  from  ancient  times  suggests  the  probability  of  some 
such  art  being  practised  in  remote  perioda  It  is  now 
applied  to  few  useful  purposes  among  western  nations 
beyond  forming  the  mouthpieces  for  tobacco-pipes  and 
cigar-holders.  Fine  pieces  are  in  some  demand  for  public 
collections  and  for  the  purposes  of  the  carver.  In  the  East, 
besides  its  being  highly  prized  for  ornamental  purposes,  a 
feeling  of  veneration  for  its  mystic  properties  still  en- 
hances its  value.  The  Turks  esteem  it  hi^y  as  a  mouth- 
piece for  tobacco  pipes,  and  believe  that  it  resists  the 
transmission  of  infection.  The  principal  demand  for  the 
amber  of  commerce  is  among  the  Armenian^  through 
whom  it  is  conveyed  to  Egypt,  Persia,  China,  and  Japan ; 
and  8  great  quantity  is  purchased  to  be  consumed  at  the 
shrine  of  Kahomet  by  the  pilgrims  bound  to  Mecca.  The 
value  of  amber  depends  upon  its  colour,  its  lustre,  and  its 
slse.  In  1576  a  mass  weighing  11  lb  was  found  in 
Prussia^  and  deemed  worthy  of  being  presented  to  the 
emperor;  later,  a  mass  of  13  lb  was  found,  for  which  it  is 
said  5000  dollars  were  refused.  In  the  royal  cabinet  at 
Berlin  a  piece  is  shown  weighing  18  lb;  but  such  masses 
are  of  very  great  rarity. 

AHBERG,  a  walled  town  of  Bavaria,  formerly  the 
capital  of  the  Upper  Palatinate,  and  at  present  the  scat  of  J 
the  appeal  court  for  the  district,  is  situated  on  both  sides  | 


of  the  Vils,  35  miles  east  of  Nuremberg  It  ii  a  veB- 
built  town,  and  has  a  library,  a  gynmasium,  a  lycenm, 
elementary  schools,  an  arsensl,  and  several  chorchea,  tht 
finest  of  which  is  St  Martin's,  with  many  fine  paintings, 
and  a  tower  300  feet  high.  The  prindpal  manufactures  an 
fire-arms,  ironmongery,  earthenware,  woollen  doth,  beer, 
and  salt;  in  the  neighbourhood  are  iron  and  coal  minei 
The  French  under  Jourdan  were  defeated  by  the  Anstriani 
near  Amberg  in  1796.     Popuktion  in  1871,  11,688. 

AMBERGRIS  {Amhra  grisea^  Ambre  grit,  or  Grey 
Amber)  is  a  solid,  fatty,  inflammable  substance  of  a  dnll 
grey  or  blackish  colour,  the  shades  being  variegated  likt 
marble,  possessing  a  peculiar  sweet  earthy  odour.  It  is 
now  known  to  be  a  morbid  secretion  formed  in  the  intes- 
tines of  the  spermaceti  whale  {PhyseUr  macroeepkaln»\  and 
is  found  floating  upon  the  sea,  on  the  sea-coast,  or  in  the 
sand  near  the  seaK^oasi  It  is  met  with  in  the  Atiaatic 
Ocean,  on  the  coasts  of  Brazil  and  Madagascar;  also  on 
the  coast  of  Africa,  of  the  East  Indies,  Chua,  Japan,  and 
the  Molucca  Islands;  but  most  of  the  ambergris  which  is 
brought  to  England  comes  from  the  Bahama  Islands, 
Providence,  ^c  It  is  also  sometimes  found  in  the  ab- 
domen of  whales,  always  in  lumps  in  various  shapes  ssd 
sizes,  weighing  from  }  oz.  to  1 00  or  more  Ibi  A  piece  which 
the  Dutch  East  India  Company  bought  from  the  King 
of  Tydore  weighed  182  lb.  An  American  fisherman  from 
Antigua  found,  inside  a  whale,  about  52  leagues  south-east 
from  the  Windward  Islands,  a  piece  of  ambergris  which 
weighed  about  130  lb,  and  sold  for  £500  sterling.  like 
many  other  substances  regarding  the  origin  of  which  there 
existed  some  obscurity  or  mystery,  ambergris  in  fonner 
times  possessed  a  value,  and  had  properties  attributed  to  it, 
more  on  account  of  the  source  from  which  it  was  dnvn 
than  from  its  inherent  qualities.  Many  ridiculous  hypo- 
theses were  started  to  account  for  its  origin,  and  among 
others  it  was  conjectured  to  be  the  solidified  foam  of  the 
sea,  a  fungoid  growth  in  the  ocean  similar  to  the  fusgi 
which  form  on  trees,  the  excreta  of  sea-birds,  dbc.  The 
true  source  and  character  of  ambergris  was  first  satisfac- 
torily established  by  Dr  Swediaur  in  a  communication  to 
the  Rojral  Society  (PkUosophical  Transaeiions,  voL  Ixxiii.) 
It  was  found  by  Dr  Swediaur  that  ambergris  very  frc- 
quentiy  contained  the  homy  mandibles  or  beaks  of  the 
squid  (Sepia  moschata),  on  which  sperm  whales  are  knovji 
to  feedL  That  observation,  in  connection  with  the  fact  of 
ambergris  being  frequently  taken  from  the  intestines  of 
the  sperm  whale,  suMciently  proved  that  it  wsa  formed 
within  that  creature,  and  not  an  extraneous  substance 
swallowed  by  the  whale.  It  was  further  observed  that  the 
whales  in  which  ambergris  was  found  were  either  dead 
or  much  wasted  and  evidentiy  in  a  sickly  condition. 
From  this  it  was  inferred  that  ambergris  was  in  some  waj 
connected  with  a  morbid  condition  of  the  sperm  whale. 
Ambergris,  when  taken  from  the  intestinal  canal  of  the 
sperm  whale,  is  of  a  deep  grey  colour,  soft  consistence,  and 
a  disagreeable  smelL  On  exposure  to  the  air  it  graduaSj 
hardens,  becomes  pale,  and  develops  its  peculiar  sweet 
earthy  odour.  In  that  condition  its  specific  gravity  ranges 
from  0-780  to  0-926.  It  melts  at  a  temperature  ol  about 
145^  Fahr.  into  a  fatty  yellow  resinous-like  liquid;  and  z* 
212^  it  is  volatilised  into  a  white  vapour.  It  is  soluble  is 
ether,  volatile  and  fixed  oils,  but  only  feeblr  acted  on  bv 
acids.  By  digesting  in  hot  alcohol,  a  peenUar  substance 
termed  ambrein  is  obtained,  which  deposits  in  brilliant 
white  crystals  as  the  solution  cools.  In  chemical  eotistitn- 
tion  ambrein  very  closely  resembles  cholesterin,  a  principls 
found  abundantiy  in  biliary  calculL  It  is  thearefore  mors 
than  probable  that  ambergris,  from  the  position  in  vfaidi  it 
is  found  and  its  chemicid  constitution,  is  a  biliaiy  eoocre- 
tion  analogous  to  what  is  formed  in  other  mammalii     Tb* 
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ase  of  ambefgris  in  Europe  is  now  entirely  confined  to 
peifomeiy,  though  it  formerly  occupied  no  inconsiderable 
place  in  medicine.  As  a  material  of  perfumery  its  price 
Yaiiee  from  ISs.  to  258.  per  ounce;  and  in  minute  quantities 
its  alcoholic  solution  is  much  used  for  giving  a  "  floral" 
fragrance  to  bouquets,  washes,  and  other  preparations  of 
the  perfumer.  It  occupies  a  very  important  place  in  the 
perfumery  of  the  East,  and  there  it  is  also  used  in  phar- 
macy, and  as  a  flaTouring  material  in  cookery.  The  high 
price  it  commands  makes  it  peculiarly  liable  to  adultera- 
tion, but  its  genuineness  is  easily  tested  by  its  solubility 
in  hot  alcohol,  its  fragrant  odour,  and  its  uniform  fatty 
consiBtence  on  being  penetrated  by  a  hot  wire. 

AMBEET,  chief  town  of  an  arrondissement  oFChe  same 
name  in  the  department  of  Puy  de  Ddme,  France,  situated 
on  the  Dore,  35  miles  from  .Clermont  Its  chief  manu- 
factures are  paper,  linen,  lace,  ribands,  and  pins;  it  has 
also  an  extensive  trade  in  cheese  of  a  very  fine  quality. 
Population  in  1872,  7625. 

AMBLESIDE,  a  small  market  town  in  Westmoreland, 
situated  about  a  mile  from  the  head  of  Lake  Windermere, 
and  14  miles  from  EendaL  During  the  summer  it  is  much 
frequented  by  tourists  on  account  of  its  beautiful  situation. 
In  its  vicinity  is  Bydal  Mount,  for  many  years  the  resi- 
dence of  the  poet  Wordsworth.  Some  indistinct  remains 
of  Roman  fortifications,  in  which  coins,  urns,  and  other 
relics  have  been  frequently  discovered,'  exist  in  the  neigh- 
bourhood. Coarse  woollen  cloths  are  manufactured  at 
Ambleside.     Population  in  1871,  1988. 

AMBLETEUSE,  a  seaport  town  of  France,  in  the 
department  of  the  Pas  de  Calais,  on  the  English  Channel, 
6  miles  north  of  Boulogne.  From  the  accumulation  of 
sand  in  its  harbour  it  has  lost  its  importance  as  a  seaport, 
and  the  town  is  now  almost  deserted.  It  possesses  an 
historical  interest  as  the  landing-place  of  James  IL  after 
his  abdfcation  in  1688;  and  Napoleon  I.  in  1804  attempted 
to  improve  the  harbour  for  the  flat-bottomed  boats  by 
means  of  which  he  was  to  invade  England.  Near  Amble- 
teuse  is  the  column  which  he  erected  to  the  grand  army  in 
1805.     Population,  about  700. 

AMBO,  or  Ambon  (Gr.  «v*^a)v,  from  dva/Jomo),  a  read- 
ing-desk or  pulpit  in  early  Christian  churches  which  was 
placed  in  the  middle  of  the  nave.  It  was  ascended  by  a 
flight  of  stepe  on  both  the  east  and  west  sides,  and  was  in 
some  cases  so  large  as  to  accommodate  fifty  persons.  From 
it  the  lessons  were  read,  and  hence  it  was  sometimes 
called  ntggesttu  Uctonim  and  Prjfia  rwy  dvayvuxmoK.  It 
was  also  occasionally  used  by  the  preacher.  Two  movable 
ambos  may  be  seen  in  the  church  of  St  John  Latenin  at 
Home.  The  purposes  of  the  ambo  were  served  in  mediaeval 
chniches  by  tiie  rood-loft,  a  gallery  across  the  chancel-arch, 
and  in  modem  churches  it  has  given  place  to  thfl  lectern 
and  the  pulpit, 

AMBOISE,  a  town  situated  in  a  rich  wine-producing 
district  in  the  department  of  Indre-et-Loire,  France,  on 
the  left  bank  of  the  Loire,  14  miles  east  of  Tours.  Its 
chief  manufactures  are  doth  and  files.  At  Amboise  the 
French  Protestantu  were  first  called  Huguenots,  and  1200 
of  them  were  massacred  there  in  1560  on  the  discovery  of 
their  conspiracy  against  the  Quises.  The  ancient  castle, 
which  is  situated  on  a  height  above  the  town,  was  a  seat 
of  the  French  kings,  and  it  was  set  apart  as  a  residence 
for  the  Afab  chief  Abd-el-Eader  during  his  captivity  in 
France.     Population,  4570. 

AMBOYiN'A,  one  of  the  Moluccas  or  Spice  Islands,  be- 
longing to  the  Dutch,  lying  south-west  of  Ceram,  in  3" 
41'  a  kt  and  128'*  10'  R  long:  It  ia  32  miles  in  length, 
-with  an  area  of  about  230  square  miles,  and  is  of  verjp 
irregular  figure,  being  almost  divided  into  two.  The  south- 
eastern and  smaller  portion  ^called  Leitimor)  is  united  to 


the  northern  (known  as  Hitoe)  oy  a  neck  of  land  aboni 
a  mile  broad.  The  island  is  mountainous,  but  is  for  the 
meet  part  fertile  and  well-watered.  Large  tracts  are 
covered  with  rich  tropical  forests,  which  embrace  a  great 
variety  of  trees,  although  ordinary  building  timber  is 
scarce.  The  climate  is  comparatively  pleasant  and  healthy ; 
the  average  temperature  is  80^  Fahr.,  rarely  sinking  below 
72**.  The  rainfall,  however,  after  the  eastern  monsoons, 
is  very  heavy,  and  the  island  is  liable  to  violent  hurricanet 
and  earthquakes.  Amboyna  produces  most  of  thenx>mmoD 
tropical  fruits  and  vegetables,  including  the  sago-palm, 
bread-fruit,  cocoa-nut,  sugar-cane,  maize,  coffee,  pepper, 
and  cotton.  Cloves,  however,  form  its  chief  product, 
and  the  only  one  that  is  of  any  real  commercial  import- 
ance. The  Dutch  have  done  much  to  foster  the  cultiva- 
tion of  this  article  in  the  island,  and  at  one  time  prohibited 
the  rearing  of  the  clove-tree  in  all  the  other  islands  subject 
to  their  rule,  in  order  to  secure  the  monopoly  to  Amboyna. 
Each  tree  yields  annually  from  2  to  5  lb  of  cloves,  and 
sometimes  even  more;  while  the  total  annual  quantity 
produced  probably  averages  about  500,000  lb.  The  animfd 
kingdom  is  poorly  represented.  Indigenous  mammals  are 
feeble  in  species  as  well  as  few  in  number;  birds  are  more 
abundant,  but  of  no  greater  variety.  The  entomology  of  the 
island  is,  however,  very  rich,  particularly  among  the  Lqji- 
doptera.  The  aborigines  of  Amboyna  are  a  race  called 
Horaforos,  but  Malays  constitute  the  main  body  of  the 
population;  there  are  also  Chinese,  Dutch,  and  a  few  Por- 
tuguese. The  Malays  in  most  points  resemble  those  of 
Java.  They  are  naturally  lazy  and  effeminate,  but  when 
properly  trained  make  good  soldiers.  The  inhabitants 
are  mostly  Christians  or  Mahometans.  Amboyna  is  the 
chief  island  of  the  Dutch  residence  of  the  Moluccas,  w^ch 
comprises,  in  addition,  the  islands  of  Boaroe,  Amblauw, 
Ceram,  Manipa,  Kilang,  Bonoe,  Haroekoe,  Honimoa  or 
Saparoa,  Noesa-laut,  and  Hila.'  The  Portuguese  were  the 
first  European  nation  to  visit  Amboyna  (1512).  They  esta- 
blished a  factory  there  in  1521,  but  did  not  obtain  peace- 
able possession  of  it  till  1580,  and  were  dispossessed  by 
the  Dutch  in  1605.  About  the  year  1615  the  British 
formed  a  settlement  in  the  island,  at  Cambello,  which  they 
retained  until  1623,  when  it  was  destroyed  by  the  Dutch, 
and  frightful  tortures  inflicted  on  the  unfortunate  persons 
connected  with  it  In  1654,  after  many  fruitless  nego- 
tiations, Cromwell  compelled  the  United  Provinces  to 
give  the  sum  of  £300,000,  together  with  a  small  island, 
as  compensation  to  the  descendants  of  those  who  suffered 
in  the  "Amboyna  massacre."  In  1796  the  British,  under 
Admiral  Bainier,  captured  Amboyna,  but  restored  it  to 
the  Dutch  at  the  peace  of  Amiens  in  1802.  It  was 
recaptured  by  the  British  in  1810,  but  once  more  restored 
to  the  Dutch  in  1814.     Popuktion,  about  50,000.     See 

MOLUCXIIS. 

AysoYKA,  the  chief  town  of  the  above  island,  and  also 
of  the  Dutch  Moluccas,  is  situated  towards  the  north-west 
of  the  peninsula  of  Leitimor.  The  streets  are  broad  and 
unpaved,  running  at  right  angles  to  one  another,  and  inter- 
sected by  numerous  rivulets.  The  houses  are  of  wood, 
roofed  with  palm  leaves,  and  mostly  of  one  storey,  on 
accoimt  of  the  frequent  earthquakes.  An  esplanade  of 
250  yards  reaches  from  Fort  Victoria  to  the  town,  and  is 
terminated  by  a  handsome  range  of  houses.  The  town- 
house  is  a  neat  structure  of  two  storeys;  and  among  the 
other  buildings  are  two  Protestant  churches  and  a  hospital 
The  government  offices  are  in  Fort  Victoria^  The  road- 
stead of  Amboyna  is  safe  and  commodiousL  Population, 
about  13,000. 

AMBBACIA,  or  Ampbacxa,  an  important  dty  of  andent 
Epirus,  situated  on  the  eastern  bank  of  the  river  Arach- 
thus,   about  seven    miles    froia    the    Ambracian    Ckdt 
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Adoordiag  to  tradition,  it  was  originally  a  Thesprotian 
town,  founded  by  Ambraz,  aon  of  Thesprotus,  or  by 
Ambracia,  daughter  of  Angeas.  About  635  B.a  it  was 
colonised  by  Corinthians,  and  so  became  a  Greek  city. 
Its  power  increased  rapidly  until  the  time  of  the  Pelopon- 
nesian  war,  when  it  commanded  the  whole  of  Amphilochia, 
including  the  town  of  Argos,  from  which  the  original 
inhabitants  were  expelled.  In  432  B.c.  the  expelled 
citizens,  with  the  assistance  of  the  Athenians  under 
Phormion,  retook  Argos.  In  430  the  Ambracians  made 
an  unsuccessful  attempt  to  recover  the  town,  and  a  second 
attack  in  426  resulted  in  a  «still  more  disastrous  failure. 
The  power  of  Ambracia  now  declined  as  rapidly  as  it  had 
grown.  In  338-7  it  was  compelled  to  submit  to  Philip  of 
Macedonia,  and  it  remained-subject  to  that  kingdom  until 
it  was  ceded  by  Alexander  Y.  to  Pyrrhus  of  Epirus  about 
295.  The  latter  made  it  his  capital,  and  enriched  it  with 
numerous  works  of  art  It  subsequently  came  under  the 
power  of  the  ^tolian  League  (239),  and  sustained  a 
memorable  siege  in  the  wieur  between  the  latter  and  Rome 
(189).  In  the  end  the  city  opened  its  gates  to  the 
enemy,  who  removed  many  of  its  most  valuable  works  of 
art  to  Rome.  In  31  &a  the  inhabitants  of  Ambracia 
were  removed  by  Augustus  to  Nicopolis,  the  town  he  had 
founded  in  commemoration  of  the  victory  of  Actium.  The 
site  of  Ambracia  is  occupied  by  the  modem  Arta,  near 
which  remains  of  the  ancient  fortifications  may  be  seen. 

AMBROSE  OF  Alexaitdbia  lived  in  the  beginning  of 
the  third  century.  Jerome  and  Eusebius  differ  in  the^ 
account  they  give  of  him,  the  one  calling  him  a  Mardonite,* 
the  other  a  Yalentinian ;  but  they  agree  in  alleging  that 
he  was  converted  to  the  orthodox  faith  by  the  preaching 
of  Origen.  Origen  dedicated  many  of  his  works,  among 
others  his  book  On  Martyrdom,  to  Ambrose,  at  whoso 
desire  and  expense  they  were  published,  and  the  two  lived 
on  terms  of  the  most  intimate  friendship.  According  to 
some,  Ambrose  died  a  martyr  in  the  persecution  under 
Maximin,  about  the  year  236;  but  the  dedication  of 
Origen's  EtfflU  Books  against  Celtus  proves  that  he  lived 
to  the  year  250,  or  near  that  period.  Origen  speaks  of 
him  as  a  man  of  sincere  piety,  and  much  devoted  to  the 
study  of  the  Scriptures. 

AMBROSE,  Saint,  Bishop  of  Milan,  was  one  of  the 
most  eminent  fathers  of  the  church  in  the  fourth  century. 
He  was  a  citizen  of  Rome,  bom  in  Qaul, — according  to 
some  historians,  in  the  year  334,  but  according  to  others 
in  340.  At  the  period  of  his  birth  his  father  was  pr»- 
torian  prefect  of  Gallia  Narbonensis ;  and  upon  his  death 
the  widow  repaired  to  Rome  with  her  family.  Ambrose 
received  a  religious  education,  and  was  reared  in  habits  of 
virtue  by  his  mother,  an  accomplished  woman,  and  eminent 
for  her  piety.  The  names  of  his  instructors  in  the  rudi- 
ments of  Greek  and  Roman  literature  have  not  been  trans- 
mitted to  posterity ;  but  in  these  branches  he  made  early 
proficiency,  aad  having  directed  his  attention  to  the  law, 
he  employed  his  eloquence  with  such  reputation  in  the  pr»- 
torian  court  of  Anicius  Probus,  that  he  was  soon  deemed 
worthy  of  a  place  in  the  council  After  he  had  continued 
in  this  station  for  some  time,  Probus  appointed  him  con- 
sular prefect  of  Liguria  and  ^Emilia,  comprehending  the 
territories  of  Milan,  Liguria,  Turin,  G^noa,  and  Bologna. 
Milan  was  chosen  as  the  place  of  his  residence ;  and,  by 
the  prudent  and  gentle  use  of  his  power,  he  conducted  the 
affairs  of  the  province  with  general  approbation  and  grow- 
ing popularity. 

The  death  of  Auxeutius,  bishop  of  Milan,  in  the  year  374, 
made  a  sudden  change  in  the  fortune  and  literary  pursuits 
of  Ambrose.  At  that  period  the  tide  of  religious  conten- 
tion ran  Ligh  between  the  orthodox  and  the  Arians,  and  a 
violent  contnait  arose  concerning  the  choice  of  a  successor 


to  Anxentius.    When  the  people  were  aaun  bled  in  the 
church  to  elect  the  new  bish(^  Ambrose,  in  the  chiuncter 
of  governor  of  the  place,  presented  himself  to  the  aasembiy, 
and  in  a  grave,  eloquent^  and  pathetic  addzeai,  admodshsd 
the  multitude  to  lay  aside  their  oontentiona,  and  proceed  to 
the  election  in  the  spirit  of  religiou8,meeknenL     It  ii 
reported   that  when  Ambrose  had  finished  his  addrea, 
a  child  cried  out,  "Ambrose,  is  bishop,"  and  thai  the 
agitated  multitude,  regarding  this  as  a  miracnlou  inti- 
mation, nnanimoualy  elected  Ambrose  bishop  of  Milan. 
Some  suppose  that  this  was  entirely  a  dovioe  of  Ambran 
or  his  friends ;  others  ascribe  it  to  mere  accidenl     Am- 
brose professed  strong  reluctance,  and  even  fled,  or  pre- 
tended to  fly,  from  the  city  in  order  to  avoid  the  intended 
honour.     The  place  of  his  concealment,  however,  was  eooe 
discovered ;  the  emperoi^s  confirmation  of  his  election  was 
made  known  to  him ;  and  after  being  baptised,  he  was 
ordained  bishop  of  Milan,  about  the  end  of  the  year  374. 
Whatever  we  may  think  of  the  singular  conduct  of  Ambrost 
in  accepting  an  office  for  which  he  was  certainly  unqualified 
in  respect  of  previous  studies,  habits,  and  employments^ 
it  must  be  admitted  that  he  immediately  betook  hunaetf 
to  the  necessary  studies,  and  acquitted  himself  in  hie  new 
elevation  with  ability,  boldness,  and  integrity.     Having 
apportioned  his  money  among  the  poor,  and  settled  bis  lands 
upon  the  church,  with  the  exception  of  making  bis  sister 
tenant  during  life,  and  having  committed  the  care  of  \m 
family  to  his  brother,  he  entered  upon  a  regular  oouxss 
of  theological  study,  under  the  care  of  Simplidan,  a  pres- 
byter of  Rome,  and  devoted  himself  to  the  labours  6i  the 
churcL 

The  irraption  of  the  Goths  and  the  northern  bai^Mrians, 
who  rashed  down  upon  the  Romsn  empire  at  this  time, 
spreading  terror  and  desolation  all  around,  compelled 
Ambrose,  along  with  several  others,  to  retire  to  Illyricum , 
but  his  exile  was  of  short  duration,  for  tho  northern  iiw 
vaders  were  quickly  defeated  by  the  forces  of  the  emperor, 
and  driven  back  with  considerable  loss  into  their  own 
territories. 

The  eloquence  of  Ambrose  soon  found  ample  scope  ta 
the  dispute  between  the  Arians  and  the  orthodox.  About 
this  era  the  doctrine  of  Arius  concerning  the  person  of 
Christ  had  been  extensively  received,  and  had  many  power- 
ful defenders  both  among  the  deigy  and  the  commuD 
people.  Ambrose  espoused  the  cause  of  the  Gathotica 
Gratian,  the  son  of  the  elder  Yalentinian,  took  the  same 
side;  but  the  younger  Yalentinian,  who  had  now  bteome  his 
colleague  in  the  empire,  adopted  the  opinions  of  the  Arians; 
and  all  the  arguments  and  eloquence  of  Ambroae  were  in- 
'sufficient  to  reclaim  the  young  prince  to  the  orthodox  faith. 
Theodosius,  the  emperor  of  the  East,  also  professed  the 
orthodox  belief ;  but  there  were  many  adherents  of  Arias 
scattered  throughout  his  dominions.  In  this  distracted 
state  of  religious  opinion,  two  leaders  of  the  Aziana,  Fsl- 
ladius  and  Secundianus,  confident  of  numbeis,  prevailed 
upon  Gratian  to  call  a  general  council  from  all  parts  of 
that  empire.  This  request  appeared  so  equitaUa  thai  he 
complied  without  hesitation ;  but  Ambrose,  foreseeing  the 
consequence,  prevailed  upon  the  emperor  to  have  the  matter 
determined  by  a  council  of  the  Western  bishops.  A  synod, 
composed  of  thirty-two  bishops,  was  accordingly  hdd  at 
Aqmleia  in  the  year  381.  Anibrose  waa  elected  president; 
and  Palladius  being  called  upon  to  defend  his  opiniooi^ 
declined,  insisting  that  the  meeting  was  a  partial  ooe^  and 
that  the  whole  bishops  of  the  empire  not  being  pressBt^ 
the  sense  'of  the  Christian  church  oonoeming  the  qnestiaB 
in  dispute  could  not  be  obtained.  A  vote  was  then  taks% 
when  Palladius  and  hii  associate  Secundianus  weis  de- 
posed from  the  episcopal  offica 

Aanbrose  was  equally  xealous  in  eombating  tbs  bsstkss 
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Bopentitions  Upon  the  aocaenon  of  Vailentinxan  H ,  many 
of  iho  ■enaton  who  remained  attached  to  the  pagan  idoUtry 
made  a  Tigorous  effort  to  restore  the  worship  of  the  heathen 
deities.  Sjmmachns,  a  very  opulent  man  and  a  great  orator, 
who  was  at  that  time  prefect  of  the  city,  was  intnisted  with 
the  management  of  the  pagan  canse,  and  drew  np  a  forcible 
petition,  prajring  for  the  restoration  of  the  altar  of  Victory 
to  its  ancient  station  in  the  hall  of  the  senate,  the  proper 
support  of  seven  vestal  virgins,  and  the  regular  observance 
of  the  other  pagan  ceremonies.  In  the  petition  he  argued 
that  this  form  of  religion  had  long  been  profitable  to  the 
Roman  state,  and  reminded  the  emperor  howmuchRome  had 
been  indebted  to  Victory,  and  that  it  had  been  the  uniform 
custom  of  the  senators  to  swear  fidelity  to  the  government 
upon  that  altar.  He  likewise  adduced  many  facta  to  prove 
the  advantages  accruing  to  the  state  from  its  ancient  religious 
institutions,  and  pleaded  that,  as  it  was  one  divinity  that 
all  men  worshipped  under  different  forms,  ancient  practice 
should  not  be  rashly  laid  aside.  He  even  proceeded  so 
far  as  to  assert  the  justice  of  increasing  the  public  revenue 
by  robbing  the  church,  and  attributed  the  late  famine  which 
had  overtaken  the  empire  to  the  neglect* of  the  ancient 
worship.  To  this  petition  Ambrose  replied  in  a  letter  to 
Valentinian,  arguing  that  the  devoted  worshippers  of  idols 
had  often  been  forsf^en  by  their  deities ;  that  the  native 
valour  of  the  Roman  soldiers  had  gained  their  victories, 
and  not  the  pretended  influence  of  pagan  priests;  that 
these  idolatrous  worshipperar  requested  for  themselves  what 
they  refused  to  Christians;  that  voluntary  was  more 
honourable  than  constrained  virginity ;  that  as  the  Christian 
minlBters  declined  to  receive  temporal  emoluments,  they 
should  also  be  denied  to  pagan  priests ;  that  it  was  absurd 
to  suppose  that  God  would  inflict  a  famine  upon  the 
empire  for  neglecting  to  support  a  religious  system  con- 
trary to  His  wUl  as  revealed  in  the  Scriptures ;  that  the 
whole  process  of  nature  encouraged  innovations,  and  that 
all  nations  had  permitted  them,  even  in  seligion;  that 
heathen  sacrifices  were  offensive  to  Christians;  and  that  it 
was  the  duty  of  a  Christian  prince  to  suppress  pagan 
ceremonies.  In  the  epistles  of  Symmachus  and  of  Ambrose 
both  the  petition  and  the  reply  are  preserved,  in  which 
sophistry,  superatition,  sound  sense,  and  solid  argument 
are  strangely  blended.  It  is  scarcely  necessary  to  add  that 
the  petition  was  unsuocessfuL 

l^e  increasing  strength  of  the  Arians  proved  too 
formidabb  for  i^broeei  In  384  the  young  emperor  and 
his  mother  Justina,  along  with  a  considerable  number  of 
clergy  and  laity  professing  the  Arian  faith,  requested  from 
the  bishop  the  use  of  two  churches,  one  in  the  city,  the 
other  in  the  suburbs  of  Milan.  The  prelate  believing  the 
bishops  to  be  the  guardians  both  of  the  temporal  and 
spiritual  interests  of  the  church,  and  regarding  the  religious 
edifices  as  the  unquestionable  property  of  the  church, 
positively  refused  to  deliver  up  the  temples  of  the  Lord 
into  the  impious  hands  of  heretics.  Filled  with  indig- 
nation, Justina  resolved  to  employ  the  imperial  authority 
of  her  son  in  procuring  by  force  what  she  could  not  obtain 
by  persuasion.  Ambrose  was  required  to  answer  for  his 
conduct  before  the  ooundL  He  went,  attended  by  a 
numerous  crowd  of  people,  whose  impetnous  seal  so  over- 
awed the  ministen  of  Valentinian  that  he  was  permitted 
to  retire  without  making  the  surrender  of  the  churches. 
The  day  following,  when  he  was  performing  divine  service 
in  the  Basilica,  the  prefect  of  the  city  came  to  persuade 
him  to  give  up  at  least  the  Portian  church  in  the  suburbs^ 
As  he  still  continued  obstinate,  the  court  proceeded  to 
violent  measures :  the  ofiioers  of  the  household  were  com- 
manded to  prepare  the  Basilica  and  the  Portian  churches 
to  oelebiate  divine  aeivice  upon  the  arrival  of  the  emperor 
•nd  Ida  mother  at  the  ensuing  festival  of  Easter.    Perceiving 


the  growing  strength  of  the  prelate's  interest,  the  court 
deemed  it  prudent  to  restrict  its  demand  to  the  use  of  one 
of  the  churches.  But  all  entreaties  proved  in  vain,  and 
drew  forth  the  following  characteristic  declaration  from 
the  bishop  : — *'  If  you  demand  my  person,  I  am  ready  to 
submit :  cany  me  to  prison  or  to  death,  I  will  not  resist ; 
but  I  will  never  betray  the  church  of  Christ.  I  will  not 
call  upon  the  people  to  succour  me ;  I  will  die  at  the  foot 
of  the  altar  rather  than  desert  it  llie  tumult  of  the  people 
I  will  not  encourage ;  but  God  alone  can  appease  it" 

Many  circumstances  in  the  history  of  Ambrose  are 
strongly  characteristic  of  the  general  spirit  of  the  times. 
The  chief  causes  of  his  victory  over  hu  opponents  were 
his  great  popularity  and  the  superstitioas  reverence  paid 
to  the  episcopal  character  at  that  period.  But  it  must  also 
be  noted  that  he  used  several  indirect  means  to  obtain  and 
support  his  authority  with  the  people.  He  was  liberal  to 
the  poor ;  it  was  hu  custom  to  comment  severely  in  his 
preaching  on  the  public  characters  of  his  times ;  and  ha 
introduced  popular  reforms  in  the  order  and  manner  of 
public  worship.  It  is  alleged,  too,  that  at  a  time  when 
the  influence  of  Ambrose  required  vigorous  support,  he  was 
admonished  in  a  dream  to  search  for,  and  found  under  the 
pavement  of  the  c|^urch,  the  remains  of  two  martyrs, 
Gkrvasius  and  Protasius.  The  vulgar  erowded  to  behold 
these  venerable  relics,  and,  according  to  report,  a  number 
of  sick  persons  were  healed  by  touching  the  bones. 
Ambrose  exulted  in  these  miracles,  and  appealed  to  them 
in  his  eloquent  sermons;  while  the  eourt  derided  and 
called  in  question  their  existence.  It  is  remarkable  that 
these  and  many  other  miracles  obtained  current  credit 
among  the  Christian  historians  of  the  second,  third,  and 
fourth  centuries;  and  Dr  Cave,  in  speaking  of  them, 
says — **  I  make  no  doubt  but  God  suffered  them  to  be 
wrought  at  this  time  on  purpose  to  confront  the  Arian 
impieties." 

Although  the  court  was  displeased  with  the  religious 
principles  and  conduct  of  Ambrose,  it  respected  his  great 
political  talents ;  and  when  necessity  required,  his  aid  was 
solicited  and  generously  granted.  When  Maximus  usurped 
the  supreme  power  in  Gaul,  and  was  meditating  a  descent 
upon  Italy,  Valentinian  sent  Ambrose  to  dissuade  him  from 
the  undertaking ;  and  the  embassy  was  successful  On  a 
second  attempt  of  the  same  kind  Ambrose  was  again 
employed ;  and  although  he  was  unsuccessful,  it  cannot  be 
doubted  that^  if  hia  advice  had  been  followed,  the  schemes 
of  the  usurper  would  have  proved  abortive ;  but  the  enemy 
was  permitted  to  enter  Italy,  and  Milan  was  taken. 
Justina  and  her  son  fled ;  but  Ambrose  remained  at  hia 
post,  and  did  good  service  to  many  of  the  sufferers  by 
causing  the  plate  of  the  church  to  be  melted  for  their 
relief.  Theodosius,  the  emperor  of  the  East,  espoused 
the  cause  of  Justina,  and  regained  the  kingdom. 

In  the  jear  390  a  tumult  happened  at  Thessalonica,  in 
which  Botheric,  one  of  the  imperial  officers,  was  slain. 
Theodosius  was  so  enraged  at  this  that  he  issued  a  royal 
mandate  for  the  promiscuous  massacre  of  the  inhabitants 
of  the  place,  and  about  7000  persons  were  butchered 
without  distinction  or  mercy,  llie  deed  called  forth  a 
severe  rebuke  from  Ambrose,  who  charged  the  emperor  not 
to  approach  the  holy  communion  with  his  hands  stained 
with  innocent  blood.  The  emperor  reminded  him  that 
David  had  been  guilty  of  murder  and  of  adultery.  The 
bishop  replied,  **  Tou  have  imitated  David  in  hu  guilt ; 
go  and  imitate  him  in  his  repentance.*  The  prince  ol^yed, 
and  after  a  course  of  eight  months'  penance  he  was 
absolved,  on  condition  that  in  future  an  interval  of  thirty 
days  should  intervene  before  any  sentence  of  death  or  con- 
fiscation was  executed. 

The  generosity  of  Ambrose  was  favourably  exhibited  i& 
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the  year  892,  after  the  assaasination  cf  Valentiiiiaii  and 
the  Qflui^tion  of  Eugexuaa.  Rather  than  join  the  standard 
of  the  nsoiper,  he  fled  from  Milan ;  bnt  when  Theodoeina 
waa  eventually  Tictoriona,  he  anpplicated  the  emperor  for 
the  pardon  of  those  who  had  supported  Engenius.  Boon 
after  acquiring  the  undisputed  possession  of  the  Boman 
empire,  Theodosius  died  at  Milan  (395).  Bishop  Ambrose 
did  not  long  surviye  him,  having  died  in  the  year  397. 

On  many  aocounta  the  character  of  the  bii^op  of  Milan 
stands  high -among  the  fathers  of  the  ancient  church. 
With  unvarying  steadiness  he  delivered  his  religious  senti- 
ments on  all  occasions;  with  unwearied  assiduity  he  dis- 
charged the  duties  of  his  office;  with  unabated  seal  and 
boldness  he  defended  the  orthodox  cause  in  opposition  to 
the  Arians;  with  a  h'beral  hand  he  fed  the  numerous  poor 
who  flocked  to  his  dwelling;  with  uncommon  generosity  he 
manifested  kindness  to  his  adversaries;  and  with  Christian 
affection  he  sought  the  happiness  of  all  men.  His  general 
disposition  and  habits  were  amiable  and  virtuous,  and  his 
powers  of  mind  vigorous  and  persevering.  Ambition  and 
bigotry  were  the  c^ef  blemishes  in  his  character. 

The  writings  of  Ambrose  are  voluminous,  but  many  of 
them  are  little  more  than  reproductions  of  the  works  of 
Origen  and  other  Greek  fathers.  The  ^reat  design  of  them 
was  to  defend  and  propagate  the  Catholic  faitL  His 
expositions  of  Scripture  contain  many  extreme  examples 
of  allegorical  and  mystical  interpretation.  Modem  readers 
will  regard  much  in  the  writings  of  Ambrose  as  trivial, 
and  even  as  ludicrous;  but  his  style  i]k  vigorous,  and  the 
sentiment  is  often  weighty.  Gibbon's  judgment  appears 
to  be  too  severe :  ''  Ambrose  could  act  better  than  he  could 
write;  his  compositions  are  destitute  of  taste  or  genius, 
without  the  spirit  of  Tertullian,  the  copious  elegance  of 
Lactantius,  the  lively  wit  of  Jerome,  or  the  grave  energy 
of  Augustin."  His  exegetical  writings  include  an  exposi- 
tion of  the  Gospel  of  St  Luke,  and  commentaries  on  certain 
Ptalma.  His  Htxaemtran  is  a  homiletical  treatise  on  the 
histoiy  of  the  creation.  **  The  Mymns  of  St  Ambrose 
have  exercised  a  powerful  influence  on  Christendom.  They 
were  designed  by  him  to  be  a  preventive  against  the  errors 
of  Arianism,  and  to  confirm  the  professors  of  the  true  faith 
in  the  doctrines  of  the  Trinity  and  the  divinity  of  Christ 
• .  Veiy  many  of  them  have  found  a  place  in  the  liturgies 
of  the  western  Church.  On  account  oi  the  celebrity  of  St 
Ambrose,  many  hymns  have  been  attributed  to  him  which 
are  not  his;  and,  on  the  other  hand,  some  critics  have 
gone  into  the  opposite  extreme,  and  have  deprived  him  of 
his  property.  In  the  Benedictine  edition  of  his  works 
only  twelve  hymns  are  admitted;  and  Dom.  Biraghi  [of 
the  Ambrosian  Library,  who  has  endeavoured,  in  his 
Inni  Sineeri  di  Sanf  Ambrogio,  to  restore  the  hymns  to 
their  primitive  form]  shows  reason  for  believing  that  only 
seven  of  these  are  genuine  "  {Journal  of  a  Tour  in  Italy ^ 
hy  Chr.  Wordsworth,  D,D.,  1863.)  The  most  accurate 
and  complete  edition  of  his  works  is  that  published  by  the 
Benedictines,  printed  at  Paris  in  1686  and  1690,  in  two 
volumes  folia 

A  lituigical  form,  the  Ambrosian  Ritual,  which  is  still 
in  use  in  the  aich-dioceae  of  Milan,  has  been  traditioiV' 
ally  ascribed  to  Saint  Ambrose.  Several  attempts  were 
made,  in  particular  by  the  Emperor  Charlemagne  and  Pope 
Nicolas  n.,  to  secure  uniformity  by  enforcing  the  adoption 
of  the  Roman  breviary  throughout  the  Western  Church,  but 
the  clergy  of  Milan  refused  to  yield.  The  ritual  of  Ambrose 
is  included  in  the  LUurgia  Laiinorum  of  PameUus  (Cologne, 
1571-6).  ''Full  information  concerning  its  histoiy  will  be 
found  in  the  CerenumiaU  Ambrottano,  by  Dom.  Giovanni 
Bono,  published  at  Milan,  1853  "*  (Wordsworth's  Tour, 
1863). 

"Bot.  a  descriptioD  of  the  famow  church  of  St  Ambroee^ 


founded  by  him  at  Milan  387  A.D.,  soe  Melah.    For  ik 
Ambrosian    Library,    see    TjIBRabtwl      Kolioea  of  hii 
LiTUKOT  and  HncNS  will  be  found  under  these  headings. 
AMBROSE,  IsAAG,  a  Puritan  divine.     Fonnerly  the 
practical  and  devotional  writings  of  this  eminent  KoDOon- 
formist  rivalled  John  Bunyan's  in  popularity,  and  bis 
Looking  to  Jetut  holds  its  own  even  now.      ftominent 
name  as  his  was  in  his  generation,  very  scanty  are  the 
personal  memorials  of  him.     His  own  **  Media,*  under  the 
head  of  *'  Experiences,"  yields  a  few  inddenta  of  his  fife 
According  to  Anthony  k  Wood,  he  was  a  minister's  aoo, 
descending  from  those  of  the  name  living  at  Lowick,  and 
they  from  the  Ambroses  of  Ambrose  Ha&  in  Lancashin. 
It  is  probable  that  his  father  was  Richard  Ambrose,  vicsr 
of  Ormskirk,  who  was  succeeded  by  another  son,  Heniy. 
It  seems  improbable  that  any  of  his  line  oould  descend  of 
the  Lowick  Ambroses,  inasmuch  as  they  were  the  most 
''persistent  Catholics  of  Lancashire;*  and  there  is  the 
additional  oonsideratibn  that,  while  in  our  worthy's  writ> 
ings  there  are  many  references  to  the  Papists,  he  makes 
not  the  slightest  aUusion  to  his  conversion  from  Popeiy, 
or  to  any  Catholic  relatives  or  associations.     He  entered 
Brazenose  college,  Oxford,  in  1621,  in  the  seventeenth  yesr 
of  his  age,  and  must  therefore  have  been  bom  m  1603-4. 
Having  proceeded  M.A.  and  been  ordained,  he  received 
at  the  outset  a  little  cure  in  Derbyshire,  which  was  at 
that  time  and  onward  to  Puritanism  what  Ooehen  was  to 
Egypt  and  Israel.     By  the  influence  of  the  Earl  of  Bed- 
ford, he  was  appointed  one  of  the  king's  itinerant  preachers 
in  Lancashire.     Having  later  served  for  a  time  a  coney 
in   Garstang,   he   was  selected    by  the  Lady  MmrganC 
Hpghton  aa  vicar  of  Preston.     He  waa  on  the  celebrated 
committee  for  the  ejection  of  "scandalona  and  ignorant 
ministers  and  schoolmasters"  during  the  Commonwealth. 
So  long  as  Ambrose  continued  at  Preston  he  waa  favoured 
with  the  warm  friendship  of  the  Hoghton  family,  as  was 
John  Howe, — ^their  ancestral  woods  and  the  tower  near 
to  Blackburn  afibrding  him  sequestered  places  for  those 
devout  meditations  and  "experiences"  that  give  such  a 
charm  to  his  diary.     The  immense  auditory  of  his  aermoD 
at  the  funeral  of  Lady  Hoghton  is  a  living  tradition  still 
all  over  the  couhty.     For  some  reason  which  is  unknown, 
perhaps  failing  strength  for  so  onerous  a  charge,  Ambrose 
left  his  great  church  of  Preston,  and  became  minister  of 
Garstang,  where  before  he  had  been  curete.      He  waa 
vicar  of  Garstang  when  the  Act  of  Unifonnity  waa  pamwd 
He  could  have  conscientiously  complied  with  many  of  its 
reqiurementSy  for  ha  waa  willing  to  use  the  Prayer-bool^ 
and  did  not  stickle  at  things  whereat  other  tender  con* 
sciences  did ;  but  the  enforcement  was  so  absolnte,  not  to 
say  brutal,  that  he  found  himself  oonstramed  to  fonn 
one  of  the  Two  Thousand.     His  after  yean  were  passed 
among  old  friends  at  Pteston.     He  spent  a  great  part  of 
his  time  every  summer  in  Widdicre  wood,  where^  seldiom 
seen  by  any  except  on  the  Sabbath,  he  communed  with 
his  own  heart  and  his  God.     The  last  time  he  was  seen 
alive  was  by  some  friends  from  Garstang;  of  whom  he  n 
said  to  have  taken  leave  with  unusual  affection  and  gravity. 
Immediately  after  they  left  him  he  retired  to  his  wonted 
place  of  meditation,  where  he  was  found  by  sn  attendant 
in  aHiet^U  morUt,   He  diedin  1664attheageof  six^-ooa. 
Calamy  says  he  was  seventy-two,  bat  his  college  entry  shews 
he  was  mistaken.     As  a  religioaa  writer,  Ambroas  hss  a 
vividness  and  freshness  of  imagination  possessed  by  km^ 
any  of  the  Puritan  Konoonformista.     He  is  plaintive,  as 
Fhivel  and  as  intense  as  Baxter.     Many  who  have  no  love 
for  Puritan  doctrine,  nor  sympathy  with  Puritan  eipe- 
rience,  have  appreciated  the  pathos  and  beaaty  of  his  writ* 
ings,  which  have  never  been  oat  of  print  from  their  crigb>*> 
issue  until  now.  (a*  i^  ^ 
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JLMBBOSIUS»  AuBEZXANirs,  a  leader  of  the  Britons 
doling  the  5th  oentoiy.  He  is  said,  on  somewhat  donbt- 
lul  anthority,  to  have  been  a  son  of  dbnstantine,  who  was 
elected  emperor  by  the  Roman  army  in  Britain  in  407. 
The  nsoally  received  account  of  his  life,  based  chiefly 
upon  the  history  of  QeoSiej  of  Monmouth,  contains  much 
that  is  evidently  fabulous.  It  seems  probable  that  he  was 
educated  at  the  court  of  AldroSn,  king  of  Armorica,  who 
sent  him  over  with  a  strong  force  to  assist  his  oottntfymen 
against  the  Saxons,  whom  Yortigem  had  invited  to  Britain. 
There  IB  also  little  doubt  that,  having  defeated  Yortigem, 
he  was  chosen  to  succeed  him  as  king  of  Britain.  Geoffrey 
also  states  that  he  built  Stonehenge  (see  BTomHZNOB), 
that  he  defeated  HengiBt,  and  that  he  compelled  the 
Saxons  to  snirender  at  York;  but  these  stories  are  inhe- 
rently improbable.  The  circumstanees  of  his  death  are  in- 
volved in  equal  obscurity.  According  to  Qeofiey's  account, 
he  died  of  poison  at  Winchester;  but  others  state  that  he 
was  killed  in  a  battle  with  Oerdic  the  Saxon  in  508. 

AMBULANCE,  the  French  amInUanc&,  hdpUal  anAvlant, 
derived  from  the  Latin  ambularv,  to  move  from  place  to 
places 

Ambulances,  in  military  phraseology,  are  hospital  esta- 
blishments moving  with  armies  in  the  field,  and  organised 
for  providing  early  surgical  assistance  to  the  wounded 
after  battles.  They  are  only  prepared  for  affording  help 
of  a  more  or  less  temporary  kmd,  and  they  are  thus 
distinguished  from  the  atationarp  or  Juxd  hospitals,  in 
which  sick  and  wounded  soldiers  receive  care  and  treat- 
ment of  a  permanent  character.  The  term  is  not  un- 
irequently  misapplied  in  common  speech  in  England  to  the 
ambulance  waggons,  or  other  conveyances  by  which  the 
wounded  are  carried  from  the  field  to  the  ambulances  and 
fixed  hospitals.  Such  vehicles  form  part  of  the  ambulance 
equipment,  and  will  \^  noticed  presently. 

The  constitution  of  an  ambulance  indudes  (1)  a  certain 
staff  of  officers  and  subordinates,  and  (2)  a  certain  equip- 
ment The  equipment  naturally  divides  itself  into  (a)  the 
medical  and  surgical  equipment^  and  (6)  the  equipment 
forming  the  means  of  transport  for  the  wounded.  But  the 
constitution  would  hardly  be  understood  without  a  general 
comprehension  of  the  system  on  which  the  functions  of 
ambulances  are  discharged,  or,  in  other  words,  the  plan  of 
administering  surgical  assistance  in  the  field  to  the  wounded 
of  armies.  AmbtUanee  administroHon  will  therefore  be 
first  noticed,  keeping  in  view  the  drcumstances  of  armies 
operating  in  Europe,  and  the  amhiUanee  staff  and  ejvtjofTiait 
subsequently. 

AxBULAiroE  AoiONisT&ATiOK. — The  origin  of  the  ambu- 
lance system  which  now  prevails  in  all  civilised  armies, 
though  variously  modified  among  them  in  particular  details, 
only  dates  from  the  last  decade  of  the  last  century.  Be- 
fore that  time  no  ambulance  establishments  had  been 
organised  for  effecting  the  removal  of  the  wounded,  or  for 
giving  the  requisite  surgical  attention  to  them,  while 
battles  were  in  progress.  Soldiers  wounded  in  the  ranks 
were  either  carried  to  the  rear  by  comrades,  or  were  left 
to  lie  exposed  to  all  risks,  and  unheeded,  until  after  the 
fighting  had  ceased.  The  means  of  surgical  assist- 
ance did  not  reach  the  battle-field  till  the  day  after  the 
engagement,  or  often  later,  and  to  a  large  proportion  of 
the  wounded  it  was  then  of  no  avail  In  1792  Larrey 
introduced  his  system  of  am&v^osieet  xdanUs,  or  flying 
field  hospitals,  establishments  capable  of  moving  from 
place  to  place  with  speed,  like  the  flying  artillery  of  the 
time.  They  were  adapted  both  for  giving  the  necessary 
primary  surgical  help,  and  also  for  removing  the  wounded 
quickly  out  of  the  sphere  of  fighting.  The  first  Napoleon 
warmly  supported  Larrey  in  hii*  endeavoon  to  introduce 
•ad  perfect  the  new  system  of  surgical  aid  to  the  wounded 


in  battle ;  and,  being  received  with  much  favour  by  the 
troops,  the  plan  obtained  a  firm  footing,  and  was  sobee- 
qtiently  broi^t  to  a  high  state  of  perfection.  About  the 
same  time  another  distinguished  surgeon  of  high  position 
in  the  French  army,  Baron  Percy,  introduced  and  developed 
a  corps  of  braneardiers,  or  stretcher-bearers.  These  con- 
sisted of  soldiers  trained  and  regularly  equipped  for  the 
duty  of  collecting  the  wounded  while  a  battle  was  in  pro- 
gress, and  canying  them  <m  stretchers  to  places  where 
means  of  surgical  aid  were  provided. 

From  the  period  when  these  improvements  were  intro- 
duced most  civilised  armies  have  had  ambulance  establish- 
ments formed  for  giving  smgical  help  near  to  the  com- 
batants. It  is  only,  however,  during  the  last  twenty  years 
that  ambulances  have  acquired  the  completeness  of  organisa- 
tion which  they  have  now  attained  in  some  armies,  espe- 
cially in  those  of  Germany.  In  the  armies  of  the  United 
States  of  America,  during  the  late  great  dvil  war,  the 
ambulance  system  attained  a  very  complete  organisatioiiy 
particularly  from  March  1864,  when  an  Act  was  passed  by 
Congress^  entitled  '*  An  Act  to  establish  a  uniform  system 
of  Ambulances  in  the  United  States."  This  law  fixed  a 
definite  and  single  system  of  ambulance  arrangements  for  all 
the  armies  of  the  United  States  at  that  time  in  the  field. 

The  ambulance  arrangements  of  the  British  army  have 
never  reached  the  degree  of  completeness  which  they  have 
reached  in  Continental  armies.  During  the  Peninsular  war 
the  want  of  a  trained  ambulance  corps,  and  of  properly- 
constructed  sick-transport  carriages,  formed  a  theme  ef 
constant  complaint  For  the  former,  soldiera  from  the 
ranks  were  substituted — a  double  evil,  as  they  were  un- 
suited  for  the  work,  while  their  employment  lessened  the 
fighting  strength;  for  the  latter,  commissariat  waggons, 
or  the  agricultural  carts  of  the  country  in  which  the  troopa 
were  operating.  It  was  not  from  want  of  attention  being 
called  to  the  subject,  as  the  writings  of  Sir  J.  MKhigory 
Hennen,  Millingen,  and  other  Peninsular  surgeons  suf- 
ficientiy  testify.  The  last-named  military  surgeon  published 
a  very  complete  scheme  of  an  ambulance  establishment 
shortiy  after  the  war  was  concluded,  approaching  closely 
in  its  principles  to  those  put  into  practice  of  late  years  in 
the  armies  of  Qermany.  There  is  reason  for  believing  that 
had  the  operations  of  the  British  troops  on  the  Continent 
not  been  discontinued,  some  plan  of  the  kind  would  have 
been  introduced.  As  it  was,  snbsequentiy  to  1815,  so  far 
as  army  hospitals  were  concerned,  administrative  atten- 
tion was  chiefly  given  to  improving  those  for  the  accom- 
modation of  the  sick  in  peace  time.  The  wars  that 
British  troops  were  engaged  in  in  India,  China,  the  south 
of  Africa,  and  elsewhere,  did  not  lead  to  improvements 
like  those  which  have  been  made  in  Continental  armies;  for 
either  the  habits  of  the  natives  of  the  respective  countries, 
or  the  nature  of  the  climate,  or  the  state  of  the  country, 
necessitated  special  arrangements  for  the  care  of  the  side 
and  wounded  unsuited  for  meeting  the  circumstances  of 
European  warfare.  Thus,  when  Ae  Crimean  war  broke 
out  the  English  army  was  still  without  an  ambulance 
corps,  or  an  ambulance  establishment  of  maUrid,  An 
ambulance  corps  of  military  pensioners  was  hastily  raised, 
but  failed  from  the  habits  and  enfeebled  constitutions  of 
the  men.  They  were  succeeded  by  a  corps  formed  of 
civilians,  unused  to  the  discipUne  and  habits  of  militaiy 
life,  which  likewise  failed.  Several  forms  of  sick-transport 
vehidee  were  tried,  but  only  indifferently  answered  tiieir 
intended  purposea  Fortunately,  as  the  troops  were  for 
the  most  part  stationary  during  the  war,  the  want  of 
thoroughly  organised  ambulances  was  not  felt  to  the  same 
eittent  as  it  would  have  been  had  the  operations  been 
extended  far  into  the  interior  of  the  country.  The  es» 
purience  of  the  Crimean  war  led  to  efforts  to  repair  th« 
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defects  which  were  then  made  manifest.  Since  that  time 
a  trained  army  hospital  corps  has  been  constitated,  and 
much  of  the  ambulance  equipment  has  been  revised. 

One  serious  impediment  to  perfecting  an  ambulance 
system  is  the  costliness  of  maintaining,  in  time  of  peace, 
establishments  which  will  only  be  required  for  use  in  time 
of  war.  All  that  can  be  done  is  to  form  a  nucleus  which 
can  be  expanded  according  to  need  when  war  breaks  out 
But  even  in  Continental  armies,  with  frequent  wars  pressing 
upon  them,  ihe  urgency  of  giving  dose  attention  to  the 
subject,  and  in  countries  where  the  existence  of  conscrip- 
tion furnishes  a  greater  supply  of  men  at  less  cost  than  in 
England,  the  deficiencies  of  the  ambulance  establishments 
have  hitherto  been  so  great  in  respect  to  the  numbers  and 
necessities  of  the  wounded  on  occasions  of  great  battl€B, 
that  an  extensive  yolunteer  organisation,  with  national 
societies  in  every  country  of  Europe,  has  sprung  up  for 
giving  additional  assistance.  This  is  not  the  place  to  dis- 
cuss tiie  advantages  of  such  Tolunteer  aid;  but,  if  accepted, 
all  who  have  considered  the  subject  well  have  admitted  the 
necessity  for  its  being  placed  under  military  authority,  and 
under  distinct  regulations,  in  order  to  secure  maintenance 
of  order  and  discipline.  It  is  also  generally  admitted  that 
▼olunteer  aid  to  wounded  soldiers  is  out  of  place  in  the 
ambulances,  and  can  best  be  employed  in  the  fixed  hospitals, 
by  which  means  some  of  the  regular  military  pertonn^ 
may  be  set  free  for  work  in  the  field. 

One  important  step,  taken  a  few  years  since,  towards 
the  amelioration  of  the  condition  of  the  wounded  of  armies 
in  the  field  must  be  just  mentioned.  This  was  the  Euro- 
pean Convention  signed  at  Qeneva  in  1864,  by  the  terms 
of  which,  subject  to  certain  regulations,  not  only  the 
wounded  theinselvee,  but  the  official  staff  of  ambulances 
and  their  equipment  have  been  rendered  neutral;  the 
former,  therefq^,  not  being  liable  to  bo  retained  as 
prisoners  of  war,  nor  the  latter  to  be  taken  as  prise  of 
war.  This  convention  has  greatly  favoured  the  develop- 
ment of  ambuiance  establishments. 

The  conditions  of  modem  warfare  have  led  to  the  need 
of  army  ambulances  .being  arranged  on  priiiGiples  different 
from  what  were  applicable  only  a  few  years  ago.  The 
immensely  increased  range  of  rifies  and  artillery  in  the 
present  day,  the  consequent  extension  of  the  area  over 
which  fire  is  maintained,  the  suddenness  with  which 
armies  can  be  brought"  into  the  field  from  increased 
facilities  of  locomotion,  the  rapidity  of  their  movements, 
the  shortened  duration  of  campaigns,  the  large  numbers  of 
wounded  which  have  to  be  dealt  with,  not  merely  from 
the  destructive  qualities  of  the  fire-elnns,  but  from  the 
vast  forces  collected  on  occasions  of  important  battles,  the 
increased  proportion  of  severe  wounds, — are  all  circum- 
stances which  have  entailed  need  fdr  revision  of  am- 
bulances and  their  administration.  The  ambulances  must 
be  so  organised  as  to  be  able  to  keep  up  with  the  troops, 
and  so  disposed  as  in  no  way  to  interfere  with  their 
movements.  They  must  be  capable  of  meeting  the  wants 
of  a  partial  or  general  engagement  at  any  moment,  and  if 
the  troops  advance,  must  be  prepared  to  accompany  them, 
so  as  to  be  ready  to  meet  future  wants. 

Whatever  the  details  of  organisation  may  be  when  an 
important  battle  is  fought,  the  ambulance  system  must 
admit  of  three  help  stations  at  least  being  established  in 
rear  of  the  combatants.  There  must  be  a  station  of  limited 
character  immediately  in  rear  of  the  troops  for  attention 
to  such  wounds  as  entail  speedy  loss  of  life  if  no  assistance 
be  rendered;  a  second  station,  more  remote,  where  tem- 
porary assistance  of  a  more  general  nature  can  be  afforded; 
a  third,  where  more  thorough  attention  can  be  given,  and 
where  the  wounded  can  receive  food  and  protection  until 
there  are  me99B  of  sending  them  jaway.    Recently,  in  some 


armies,  the  ambulance  arrangements  have  been  eakalated 
for  furnishing  aid  at  four  stations ;  and,  indeed,  owing  to 
the  increased  range  of  fire,  and  the  consequent  distaDOS 
between  the  help  stations  when  only  three  are  farmed,  the 
fatigue  thrown  on  the  bearers  is  so  great,  and  the  time  the 
wounded  are  left  without  help  so  long,  that  the  divisioa 
of  the  ambulances  into  four  stations  has  become  afanost 
essential  If  this  arrangement  be  followed,  there  will  be 
— Ist,  ihefteid  ataticm,  for  help  of  prime  urgency ;  2d,  the 
transfer  ttcUum^  where  the  wounded  will  be  tmuitmi 
from  the  hand  conveyances  to  wheeled  vehicles;  Sd,  ths 
dressing  stoHm,  where  the  provisional  dressings  wiH  be 
applied ;  and  4th,  the  field  hospUal  sUUitm,  where  defini- 
tive treatment  will  be  adopted. 

The  disposition  and  distances  of  these  four  ambdaaee 
sections  must  vary  according  to  the  nature  of  the  battle, 
the  configuration  of  the  terrain,  and  other  cdrcomstanccs, 
but  in  a  general  way  will  be  as  follows : — Ist,  the  field 
station,  in  the  immediate  rear  of  the  troops,  moving  wiih 
them,  and  therefore  under  fire;  2d,  the  transfer  station, 
clear  of  the  enemy's  rifle  fire,  but  not  too  far  for  die 
bearers,  and  at  a  phice  practicable  for  waggons,  from  800 
to  900  yards  behind  the  troops  engaged ;  3d,  the  diesnng 
station,  beyond  range  of  artUlery  fire,  at  a  spot  eaaly 
reached  by  the  ambulance  waggons,  and  on  the  way  to 
the  fourth  ^tion,  with  a  running  stream  or  well  aX  hand  if 
possible,  from  800  to  1000  yards  in  rear  of  Na  S ;  and 
4th,  the  field  hospital  station,  at  a  place  free  from  luk  of 
being  brought  within  the  sphere  of  fighting,  from  S  to  4 
miles  in  rear  of  the  combatants.  This  last  station  may  be 
at  a  farm  or  country  house,  or  in  a  village,  but  should  nnt 
be  in  a  place  of  strategical  importance,  or  in  one  likely  to 
be  blocked  by  the  general  transport  of  the  army.  Wheo 
the  four  'Stations  are  in  working  order,  as  men  £aD  badly 
wounded,  those  within  reach  will  be  placed  on  stretchos  l^ 
the  men  told  off  for  duty  as  bearers,  and,  after  hasty  inspec- 
tion by  the  field  surgeon,  and,  as  far  as  practicable,  receiv- 
ing such  help  as  is  of  vital  importance,  they  will  be  borne 
to  the  second  or  transfer  station,  and  placed  in  ambulance 
waggons,  or  on  wheeled  stretchers  if  they  are  in  use.  Hie 
bearers,  then  taking  vacant  stretchers,  will  return  to  the 
field  station  for  more  wounded.  The  wounded  who  have 
been  traiudFerred  to  the  wheeled  conveyances  will  be  driven 
by  the  men  of  the  ambulance  train  to  the  third  or  dressiqg 
station,  and  there  receive  whatever  provisional  dreasing 
may  be  necessary  before  being  sent  on  to  the  fourth  or  field 
hospital  station,  where  definitive  treatment  will  be  adopted, 
and  any  surgical  operations  performed  that  may  be  r^ 
quired. 

It  is  obvious  that  such  a  system  of  help  can  only  be 
carried  out,  vrith  any  approach  to  regularity  and  reqonite 
speed,  with  ambulance  establishments  proportionate  to  the 
number  of  troops  in  the  field,  each  ambxilance  being  weO 
organised,  provided  with  a  sufficient  staff  and  complete 
equipment,  and  acting  under  the  general  8upern8ioi&  U 
an  experienced  director,  whose  duty  it  is  to  watch  4he 
varying  events  of  the  contest  while  it  is  in  progress,  and 
to  order  changes  in  the  ambulance  airangements  aoeordiBg 
as  the  troops  advance,  retire,  or  otherwise  change  positioQ. 
Even  with  these  advantage,  the  difficulHes  of  adequatsly 
meeting  the  wants  of  the  wounded  must  always  be  vciy 
great,  owing  to  the  rapid  manoeuvres  of  the  troops,  the 
varying  features  of  the  ground  over  which  battles  an 
extended,  and  the  rapidity  with  which  the  wounded  UH; 
but  without  a  proper  organisation  airanged  beforehand, 
the  difficulties  are  insuperable,  and  no  help  of  much  vales 
can  be  afforded  until  all  fighting  has  ceased. 

Ambulance  arrangements  have  to  be  modified  to  suit  par* 
ticular  miUtaxy  operations,  such  as  when  troops  C 
on  a  hostile  shore,  on  oocasion  of  ^^^lo^  ^ 
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AiauLAjrai  STAfr.— The  tcheme  of  ambulanoe  •dmiiiiB- 
UitioQ  and  actbii  juflt  deacribed  inyohas  the  neoeaatty  of 
a  staff  oompriaiDg  the  foUowing  penotmd,  Yi&:— -1. 
Biisni  of  wounded;  X  Suigeona  and  attendanta;  3. 
Ambolanoe  train  peraonmd ;  4.  Ambdaaoe  police;  5. 
Servants  to  offioen. 

Beaiwi  of  TToimcU''^  These  are  aoldjera  apedaUy 
trained  and  told  off  for  the  duty  of  pieking  ap  and  cany- 
ing  tlie  badly  wounded  on  stretchera.  In  Continental 
armies  special  provision  is  made  to  meet  this  particalar 
want»  bat  nnder  different  sptems  in  different  armies.  In 
the  Frnaaian  army  oompanies  of  bearers,  distingaished  by 
a  particalar  oniforniy  and  denominated  "  sanit&t»detache- 
ments^"  haye  the  doty  assigned  to  them  of  gathering  the 
woonded  daring  batUes»  and  canying  them  to  tiie  droaing 
and  field  hospital  stations.  Each  of  these  bearer  ^nliirana 
conosts  of  a  militaiy  staff  of  ofBLoera  for  discipline  and 
direction,  non-oommiasioned  officers,  buglers,  and  a  large 
nmnber  of  bearers;  a  special  medical  stttff,  with  assistants 
and  dressers;  a  transport  staff  of  non-commissioned  officers 
and  driyers,  with  a  certain,  nomber  of  stretchers,  wheeled 
stretcher  sapports,  sick  transport  waggons,  and  store 
waggons  for  the  carriage  of  instroments,  diesslngs,  and 
other  necessary  materials.  Separate  establishments  exist 
for  the  field  hospitals.  In  addition  to  these  sanitary 
detachments,  auxiliary  sick-bearers  {SUfi4er€tnienirdger) 
are  prorided  for  service  on  occasions  of  great  battles.  To 
form  these  aoxiliaries,  four  men  in  each  company  of  every 
battalion  of  the  army  are  practised  at  regolietr  periods  with 
the  sanitary  detachments  in  time  of  peace  in  the  modes 
of  picking  op,  temporarily  attending  to,  and  carrying 
woonded.  These  auxiliary  bearers  wear  the  uniform  of 
their  regiments,  of  which  they  perform  the  ordinary  duties, 
but  have  a  distingaishing  badge  on  the  left  arm  when 
serving  as  bearera.  When  a  battle  is  imminent,  the  auxi- 
liary bearers  fall  out,  are  provided  with  stretchers  and 
other  needful  applianoes  fit>m  the  ambulance  waggons, 
and  act  under  tiie  orders  of  the  officers  of  the  divisional 
sanitary  detachments.  The  qrstem  in  the  Austrian  army 
is  very  like  that  in  the  Prussian.  In  the  British  army  no 
corresponding  establishment  exists.  The  hospital  attend- 
ants belonging  to  the  Army  Hospital  Corps  are  trained 
in  all  that  refers  to  the  care  of  wounded  men,  but  in  time 
of  war  they  wiU  be  too  urgentiy  needed  for  their  dutiea  in 
the  field  and.  fixed  hospitals  to  be  spared  for  duty  as 
bearera  of  the  wounded  from  the  field  to  the  drettdng 
stations.  The  regimental  bandsmen  are  generally  regarded 
as  available  for  these  duties  in  the  British  service ;  but 
though  the  army  regulations  order  that  bandsmen  are 
liable  to  serve  in  the  ranks  on  an  emergency,  they  nowhere 
constitute  them  bearers  of  wounded,  nor  do  bandsmen 
reoeiye  the  necessary  training  to  fit  tiiem  for  the  duties. 
As  it  is  understood  that  the  ambulance  arrangements  of 
the  British  army  are  at  present  under  consideration,  this, 
with  other  details,  will  probably  be  shortiy  placed  on  a 
setded  basis. 

Burgiodl  Staf, — This  section  embraces  the  medical 
officera  (administrative  and  ezecutiye),  the  dispensers  of 
medicine,  and  the  officers,  non-commissioned  officers,  and 
men  of  tiie  Army  Hospital  Corps.  The  last-named  corpe 
indudea  the  dreesers,  nurses,  cooks,  and  all  the  hospital 
subordinates  who  are  required  for  the  care,  dieting,  watch- 
ing, and  protection  of  tiie  patients,  for  the  hospital  cor- 
respondence, &0.  The  men  act  professionally  under  the 
directions  of  the  surgeons;  in  respect  of  other  matters, 
under  their  own  officers.  The  constitution  and  duties  of 
the  several  divisions  and  grades  of  the  army  medical 
department  are  ahown  in  a  special  code  of  instructiona 
known  as  the  "  Army  Medical  Regulations." 

>l«iA««/miM  TVofVt — On  the  officers  and  men  of  the 


ambulance  train  devohe  the  dutiea  of  conducting  the 
wheeled  transport,  and  the  mule  litters  and  caooleta  when 
such  oonveyancea  are  used.  In  the  British  service  these 
dutiea  are  entrusted  to  the  ordinary  transport  branch  of 
the  Control  department  It  has  been  reoommended  that 
the  officers  and  men  to  whom  these  duties  are  entrusted 
should  be  specially  selected  and  trained,  as  well  as  &mi- 
liarised,  to  oo-operate  with  the  bearers  and  ambulance 
corps.  They  would  thus  form  an  ambulance  train  some- 
what like  that  which  exists  in  the  sanitaxy  detachments 
o'  the  Prussian  army. 

Military  Servcmti, — Orderlies  are  required  as  servants 
to  the  ambulance  surgeons  and  other  officers,  in  order  that 
they  may  give  their  time  fully  to  the  concerns  of  the  sick 
and  wounded.  When  special  orderlies  are  not  provided, 
men  of  the  Army  Hospital  Corps  usually  act  as  servants  to 
officers, — a  bad  qnitem,  for  the  whole  time  and  services  of 
these  trained  men  should  be  devoted  to  their  legitimate 
functions. 

AmbulaTioe  Foliee. — Many  irregularitiea  are  liable  to 
occur  in  the  rear  of  troops  engaged  in  a  general  action; 
not  so  much  from  acts  of  the  troops  themselves  as  from 
camp  followers,  hired  drivers,  and  others.  The  officers 
charged  with  the  military  discipline  of  the  bearer,  train, 
and  hospital  corps  have  other  pressing  duties  to  engage 
them  on  such  occasions.  In  the  British  army  it  devolyes 
on  the  provost-marshal  to  arrange  for  this  service. 

Akbulakoi  Equiphxnt. — As  before  mentioned,  ambu- 
lance equipment  divides  itself  into  two  categories: — 1. 
The  mediod  and  surgicsl  equipment;  2.  Hie  equipment 
for  the  transport  of  wounded.  These  divisions  will 
therefore  be  noticed  separately,  and  the  description  will 
be  confined  to  the  equipment  supplied  in  the  British 
army  for  service  in  Europa  In  India  and  in  tropical 
countriea  special  ambulance  equipments  are  rendered 
necessary. 

Jlddieal  and  Surgical  EqmpmenJt, — ^This  portion  of  am- 
bulance equipment  consists  of  the  artidee  necessary  for  the 
service  of  the  wounded  in  the  field  itself,  at  the  dressing 
stations,  and  in  the  field  hospitals.  It  has  to  be  distributed 
in  forms  such  that  it  may  be  readily  conveyed  to  the  plaoea 
where  it  is  required,  and  such  also  as  will  admit  of  ite 
being  hastily  packed  up  and  removed  ahould  the  dreum- 
stances  of  tiie  field  operations  require  it.  At  the  same 
time,  these  forms  must  be  adapted  for  use  at  all  seesona  of 
the  year,  for  passage  oyer  all  descriptions  of  ground  that 
troopa  can  march  over,  and  must  be  protected  against  the 
effects  of  exposure  to  all  varieties  of  weather. 

It  would  occupy  too  much  space  to  name  the  artidea 
comprising  this  equipment.  The  special  forms  under  which 
it  is  iBsued  will  be  mentioned,  and  a  brief  explanation  of 
them  and  the  nature  of  their  contents  be  added. 

The  equipment  \&  distributed  as  follows: — Supplies  of, 
instruments,  dressings,  medicines,  and  restoratives,  of 
first  necessity,  in  small  cases  named  "  medical  fidd  com- 
panions,*' and  in  large  cases  named  "  field  panniers ;"  of 
(ooking  utensils  and  other  artides  for  fidd  hospital  service 
in  "canteens;"  of  artides  of  light  nourishment^  stimu- 
lants, ko,,  in  "medical  comfort  boxes;"  of  hospital  tents, 
beddings  and  the  bulkier  articles  of  surgical  equipment,  in 
ambulance  equipment  carts  or  store  waggons.  In  addi- 
tion, every  soldier  on  taking  the  fidd  is  supplied  with  a 
"fidd dressing;"  each  surgeon  carries  a  pouch-bdt,  ar- 
ranged both  for  distinguishing  his  functions  and  at  the 
same  time  carrying  hia  "pocket  case"  of 'instrumento ; 
and  each  Army  Hospital  Corps  man  has  his  "orderly's 
dressing-case."  Eyery  wounded  man  has  therefore  on  his 
person  the  means  of  a  first  dressing  for  lus  wound,  every 
surgeon  has  at  hand  instruments  for  affording  surgicd 
aid,  and  e^eiy  ambulance  and  field  hospital  attendart  the 
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means  of  assisting  tbd  surgeon  in  his  duties,  MoreoTer, 
wherever  the  soldier  can  go,  there  the  first  two  forms  of 
the  surgical  equipment — the  medical  field  companion  and 
the  field  panniers<*-can  also  be  taken.  The  articles  'for 
use  in  the  field  hospitals,  being  carried  in  wheeled  vehicles, 
can  only  move  where  the  other  transport  of  the  army  can 
be  taken. 

Medical  Field  Companiona, — ^These  are  small  cases  car- 
ried bj  men  of  the  Army  Hospital  Corps  sdected  to  accom- 
pany surgeons.  They  consist  of  two  pouches  and  a  wallet, 
worn  nearly  in  the  same  way  as  the  pouches  and  belt-bag 
in  which  ammunition  i»  carried  by  combatant  troops.  The 
two  pouches,  carried  on  the  waist-belt,  contain  small  sup- 
plies of  essential  medicines  and  styptics;  the  surgical 
wallet,  also  carried  on  the  waist-belt,  and  supported  by 
valise  straps,  contains  materials  for  surgical  df essings  and 
other  articles.  As  these  attendants  are  not  armed  with 
rifies,  they  can  carry  their  valises  and  the  medical  field 
companions  at  the  same  time  t\  ithout  inconvenience.  With 
each  medical  field  companion  is  carried,  by  a  shoulder-strap, 
a  water-bottle  and  a  drinking-cup. 

Field  Fannier8.-^Theae  are  tough  wicker  baskets  covered 
with  hide,  each  being  2  feet  2  inches  in  length,  by  1  foot 
2(  inches  in  breadth,  and  1  foot  4}  inches  in  depth.  They 
are  supplied  in  pairs,  and  are  arranged  for  being  attached 
to'  a  pack-saddle  and  carried  on  a  b&t-pony  or  mule.  They 
are  capable  of  being  opened  while  on  the  animal  in  such  a 
way  that  all  the  contents  can  be  readily  got  at.  The  field 
panniers  contain  instruments  for  important  surgical  opera- 
tions,  chloroform,  surgical  materials  (stfch  as  splints,  ban- 
dages, plaisters,  &c),  a  lamp,  supplies  of  wax  candles, 
restoratives,  and  medical  comforts  in  concentrated  forms, 
and  other  articles  necessary  for  urgent  cases  at  the  dressing 
stations  and  field  hospitals.  Each  pannier  has  a  double 
lid,  and  the  four  lids  of  the  two  panniers,  when  they  are 
laid  on  the  ground,  can  be  connected  so  as  to  form  a  substi- 
tute for  an  operating  table. 

Field.  Hoepitfd  Canteens. — lliese  ifre  also  supplied  in 
pairs,  and  are  distinguished  as  A  and  B  canteena  They 
are  wooden  boxes  nearly  similar  in  sixe  to  the  field  panniers, 
so  that,  although  usually  carried  in  the  equipment  vehicles, 
they  can,  in  case  of  need,  be  carricni  on  the  backs  of  b&t- 
animals.  Thtir  contents  consist  of  camx>-kettles  and  other 
utensils  for  cooking  purposes;  tin  plates,  drinking-<nips, 
and  other  such  requisites;  sets  of  measures  and  weights; 
a  lantern  of  coloured  glass  for  indicating  the  field  hospital 
at  night;  together  wiSi  various  articles  required  for  the 
service  of  patients  in  a  tent  or  other  field  hospital 

Medical  C<mfart  Boxes, — These  also  are  supplied  in 
pairs,  and  resemble  the  <»nteens  in  shape  and  dimensions. 
The  contents  of  the  two  are  different,  and  they  are  there- 
fore marked  No.  1  and  No.  2  respectively.  Each  box  is 
partitioned  and  fitted  with  cases  or  bottles  with  labels  in- 
dicating tiTjir  contents.  These  principally  consist  of 
essence  of  beef,  groceries,  arrowroot,  preserved  vegetables, 
brandy,  wine,  and  sundry  accessory  articles.  The  wounded 
are  supplied  with  the  same  rations  as  the  healthy  troops, 
and  they  are  turned  to  the  best  account  available  for  their 
nutriment,  supplemented  by  such  medical  comforts  as  are 
named  above. 

An^Manee  Fquipment  Waggons. — ^In  these  vehicles  are 
carried  the  tents  for  forming  the  field  hospitsl  in  case  of  no 
building  being  available,  with  a  supply  of  blankets,  water- 
proof covers,  and  other  articles  of  bedding  for  the  patients. 
The  canteens  ■  and  medical  comfort  boxes  are  also  carried 
in  these  vehicles.  Certain  implements,  as  reaping-hooks, 
spadeil,  pickaxes,  saws,  which  are  constantly  required  when 
men  are  thrown  so  mndi  on  their  own  resources  as  they 
must  be  in  campaigning,  are  also  carried  in  the  equipment 
waegons. 


Ambdance  Equipment  for  the  TVanupari  of  Womdtd 
SVoope, — The  ambulance  conyeyances  anthorind  for  uas 
in  the  British  army  are  of  four  kinds.  They  are  the  fol- 
lowing:— 1.  Conveyances  carried  by  the  hands  of  bearen, 
called  stretchers;  2.  Conveyances  wheeled  by  mefk,  whedei 
stretchers;  3.  Conveyances  borne  by  mules,  nude  UOen 
aai^mvle  caeolets;  and  4.  Wheeled  conveyances  drawn 
by  horses,  anibtdance  waggons.  The  forms  of  aH  these 
conveyances  have  been  lately  revised  by  a  committee  which 
was  appointed  in  1868  by  Sir  J.  Fdrii^ton,  then  Sacretsiy 
of  State  for  War,  to  inquire  into  the  general  qnestion  of 
ambulance  and  hospital  conveyances  for  the  army,  and 
the  new  pattern  vehicles  have  now  been  oathorised  for 
use.  *"  (t.  l.) 

AMELOT  DE  LA  HOUSSATE;  AbbahI^  Kioolas, 
historian  and  publicist,  was  bom  at  Orleans  in  Febmary 
1634,  and  died  at  Paris  8th  December  1706.  Little  is 
known  of  his  personal  history  beyond  the  fact  that  he  wai 
secretaiy  to  ^n  embassy  from  tiie  French  court  to  the 
republic  of  Venice.  At  a  later  period  he  was  impriaooed 
in  the  Bastile  by  order  of  Louis  XIY.  Li  1676  he  yaUfi 
lished  at  Amsterdam  his  Histoire  du  Gouvememeni  de  Venise, 
in  three  volumes.  Under  the  assumed  name  of  De  k 
Mothe  Josseval,  he  published  in  1683  a  translation  of  Fn 
Faol^  Sarpi's  Histoiy  of  the  Council  of  Trent  This  wod[, 
and  especially  certain  notes  added  by  the  translator,  gave 
great  offence  to  the  advocates  of  the  unlimited  anthority 
of  the  pope,  and  three  separate  memorilds  vrera  pneented 
to  have  it  repressed.  Amelot  also  published  tcanslatioaa 
of  Machiavel's  Frince,  and  of  the  Amtals  of  Tadtaa^  bandes 
several  other  works. 

AMELOTTE,  Denis,  a  French  ecclesiastic  and  anther/ 
was  bom  at  Salutes  in  Saintonge  in  1606,  and  died  October 
7,  1678.  Soon  after  receiving  priest's  orders  ho  became  a 
member  of  the  congregation  of  the  oratory  of  St  Fhifip 
Neri  In  1 643  he  published  a  Life  of  Charles  de  {^oodreo, 
second  superior  of  the  congregation,  which  by  some  of  its 
remarks  on  the  famous  abbot  of  St  Cyran,  gave  great 
offence  to  the  Fort  Boyalistsi  Another  work,  oontainin^ 
a  vehement  attack  on  the  doctrines  of  the  Jansemsta^  atiU 
further  embitterod  the  feelings  of  tiie  party  towards  him, 
and  elicited  from  Nicole  a  se- 
verely satirical  reply  entitled 
IdSe  GSnSrale  de  T Esprit  et  du* 
Livre  du  P.  Amelotte,  Amelotte 
in  revenge  availed  himself  of  his 
influence  with  the  clianoellor  to 
prevent  the  publication  of  the 
newly -completed  Fort  Royalist 
transiatiou  of  the  New  Testament, 
which  had  therefore  to  be  issued 
at  Mous  in  Flanders.  He  thus 
secured  a  free  field  for  a  trauala- 
tiou  of  his  own  with  annotations, 
which  appeared  in  4  vols,  octavo 
in  1666-8.  The  dedication  to  the 
af chbishQp  of  Faris  ^ntained  an- 
other abusive  denunciation  of  the  j 
Jansenists. 

AMENTIFERiE,  or  Aioar- 
TAOSiE.  Under  this  name  are 
included  apetalous  unisexual  plants  bearing  their  floiwcn 
in  catkins  (amenta).  This  group  of  plants  indndes 
trees  and  shmbs  cniefl^  of  temperate  r.liTHpfa*  It  is 
divided  into  the  following  orders  i—SaHcaeea^  willq^  and 
poplars ;  Corylacece  or  Cujjtdiferce,  hazel,  oak,  beech,  diMft- 
nut,  hornbeam,  &c. ;  jBetidaceae,  birch,  alder;  CoMarMtaoM^ 
Casuarina  rbeefwood);  Alttngiaeeoe  or  Balsam{fium,  ]iqiiid> 
ambar;  FuUanaeeas,  the  plane;  JugkmdaemB, 
Currfocttw  Oanya ;  Mvrieaceost  b^g  myrtla. 
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OUB  object  in  this  artade  is  to  take  a  oomprehexudTe 
survey  of  the  American  continent  in  its  phyaicaL 
moral,  and  political  relations.  In  attempting  this,  we  shall 
dwell  at  some  length  npon  those  great  features  and  peculiar- 
ities which  belong  to  it  as  a  whole,  or  facts  which  can  be  most 
adrantageoosly  eonsidered  in  connection  with  one  another. 
The  new  continent  may  be  styled  emphatically  "  a  land  o| 
promise."  The  present  there  derives  its  greatest  impor- 
tance from  the  germs  it  contains  of  a  mighty  future.  It  is 
this  prospective  greatness  which  lends  an  interest  to  the 
Western  oonlinent  similar  to  that  which  the  Eastern  derives 
from  its  historical  associations.  But  the  Western  continent 
also  has  its  past,  which  abounds  in  points  of  interest  relating 
to  both  the  historic  and  prehistoric  periods.  Facts  show 
that  although  America  may  bd  called  the  New  World  in 
consequence  of  its  having  been  the  last  to  come  under  the 
general  knowledge  of  geographers,  it  is  from  most  other 
points  of  view  an  old  world.  It  abounds  in  the  oldest 
known  strata;  it  has  yielded  some  of  the  oldest  known 
remains  of  man,  indicating  that  he  has  long  been  a  denixen 
there;  and  it  has  afforded  evidences  of  a  civilised  era, 
which  may  even  have  preceded  that  of  Western  Europe. 

The  new  continent,  when  compared  with  the  old,  esjoys 
three  important  advantages.  First,  it  is  free  from  such  vast 
deserts  as  cover  a  large  part  of  the  surface  of  Asia  and 
AMca,  and  which  not  only  withdraw  a  great  proportion  of 
the  soil  from  the  use  of  man,  but  JEtre  obstacles  to  communi- 
cation between  the  settled  (^tricts,  and  generate  that  ex- 
cessive heat  which  is  often  ii^'urious  to  health,  and  always 
destructive  to  industry.  Secondly,  no  part  of  its  soil  is  so 
lur  from  the  ocean  as  ihe  central  regions  of  Asia  and  Africa. 
Thirdly,  the  interior  hi  America  is  penetrated  by  nugestio 
rivers,  the  Mississippi,  Amazon,  and  Plata,  greatly  surpass- 
ing those  of  the  old  continent  in  magnitude,  and  stjU  moro 
in  the  fedlities  they  present  for  enabling  the  r^otest 
inland  districts  to  communicate  with  the  sea. 

In  the  physical  formation  of  North  and  South  America 
there  is  a  remarkable  resemblance.  Both  are  very  broad 
in  the  north,  and  gradually  contract  towards  the  south  till 
they  end,  the  one  in  a  narrow  isthmus,  and  the  other  in 
a  narrow  promontory.  Each  has  a  lofty  chain  of  moun- 
tains near  its  western  coast,  abounding  in  volcanoes,  with 
a  lower  lidge  on  the  opposite  side,  destitute  of  any  recent 
trace  of  internal  fire ;  and  each  has  one  great  central  plain 
declining  to  the  south  and  the  north,  and  watered  by  two 
gigantic  streams,  the  Mississippi,  corresponding  to  the 
Plata,  and  the  St  Lawrence  to  the  Amazon.  In  their 
dimate,  vegetable  productions,  and  animal  tribes,  the  two 
xegions  are  very  dissimilar. 

The  extent  of  the  American  continent  and  the  islands 
connected  with  it  is  as  follows : — 

_  SQiun  Eb^  fflfltt 

IKrth  America 7,400,000 

Bcmth  Am«riea 6,500,000 

Ukndi 150,000 

Greenknd,  and  the  ialandt  oonneoted  with  it  lying ) 
north  of  Hadum't  Strmiti^  may  be  estimated  at ( 


900,000 


14,950,000 

The  American  continent,  therefore,  with  its  dependent 
islands,  is  four  times  as  large  as  Europe,  and  about  one- 
third  larger  than  Africa,  but  somewhat  less  than  Asia,  while 
it  is  nearly  five  times  the  size  of  the  Australian  continent 
It  constitutes  about  three-tenths  of  the  dry  land  on  the  sur- 
face of  the  globe.  It  is  characterised  by  having  a  greater 
length  from  N.  to  S.  than  any  other  continent ;  and  by 
the  northern  and  sofothem  portions  being  connected  by  a 


comparatively  narrow  strip  of  land.  Sootb  Imsriea  has 
a  more  regular  form,  and  as  a  mass  is  situated  much 
farther  east  than  North  America.  In  South  America  the 
most'  central  point  lies  in  about  58^  W. ;  but  in  North 
America  the  most  central  point  would  be  in  about  100**  W. 


Sketch  Map  of  America. 

As  regards  continuity  of  land,  America  comprisee  some 
islands  at  the  southern  end ;  a  main  continental  portion^ 
including  South  America,  Central  America,  and  North 
America;  some  islands  off  the  north  shore,  and  many  other 
islands  along  the  east  and  west  coasts,  those  on  the  east 
being  the  most  important  The  most  northern  point  of  the 
mainland  is  that  of  Boothia  Felix,  in  Bellot  Strait,  7V  66' 
N.,  92**  20'  W.  The  islands  to  the  north  extend  beyond 
82**  16'  N.,  65*  W.,  which  point  was  reached  by  the  "Polaris" 
in  August  1871.  The  southernmost  point  ik  the  mainland 
is  Cape  Froward,  which  lies  dose  to  54"*  S.,  71"*  W.;  while 
Cape  Horn,  the  most  southern  pointof  the  islands,  isin  66** S., 
67"*  20' W.  The  extreme  points  traced  aro  consequently  138* 
apart ;  and  the  continental  part  stretches  over  about  126 
degrees  of  latitude.  This  corresponds  to  lengths  of  8280 
and  7560  geographical  miles  respectively.  The  extreme  east 
points  of  the  continent  are  Cape  St  Itoque,in  5'*28'S.,  35^*40' 
W.,  in  South  America,  and  Cape  St  Charles,  in  52"*  17'  N., 
55*  35'  W.,  in  North  America.  The  most  western  point  of 
South  America  is  Point  Parina»  in  4*  40'  S.,  81*  10'  W.; 
and  of  North  America,  Prince  of  Wales  Cape,  in  65*  SO' 
N.,  167*  W.    The  greatest  breadth  of  Nerth  America  is 
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betwvsen  Cape  Lfsbome  and  lielrille  Peninsula;  and  of 
tonth  America,  between  Pernambaco  and  Point  Agiga. 
The  narrowest  part  is  28  miles,  at  the  isthmus  of 
Panama.  The  nearest  approach  to  the  Old  World  is  at 
Behring  Strait,  which  is  48  miles  across,  and  shallow. 
On  the  east  side  the  nearest  point  to  the  Old  World  Ib 
Cape  St  Boque,  which  is  opposite  the  projediug  part  of 
the  African  coast  at  Sierra  Leone.  Oreenland  is  separated 
from  the  archipelago  of  Arctic  America  hj  a  deep  and  for 
the  most  part  broad  sea,  and  seems  naturallj  to  belong  to 
the  European  rather  than  the  American  area. 

North  America,  with  the  general  form  of  a  triangle,  batn- 
rally  divides  itself  into  five  physical  regions :  1.  The  table-land 
of  Mexico,  with  the  strip  of  low  country  on  its  eastern  and 
western  shores;  2.  The  plateau  lying  between  the  Rocky 
Hountains  and  the  Pacific  Ocean,  a  oountiy  with  a  mUd 
and  humid  atmosphere  as  far  north  as  the  65th  parallel, 
but  inhospitable  and  barren  beyond  this  boundary ;  3.  The 
grea#oentral  valley  of  the  Mississippi,  rich  and  well  wooded 
on  the  east  side ;  bare  but  not  unfertile  in  the  middle ;  dry, 
sandy,  and  almost  a  desert  on  the  west;  4.  The  eastern 
declivities  of  the  Alleghany  Mountains,  a  region  of  natural 
forests,  and  of  mixed  but  rather  poor  soil;  6.  The  great 
northern  plain  beyond  the  50th  parallel,  four-fifths  of  which 
is  a  bleaJc  and  bare  waste,  overspread  with  innumerable 
lakes,  and  resembling  Siberia  both  in  the  physical  char^ 
acter  of  its  surface  and  the  rigour  of  its  climate. 

Ponth  America  Ib  a  peninsula  likewise  of  triangular  form. 
Its  greatest  length  from  north  to  south  is  4550  miles;  its 
greatest  breadth  3200 ;  and  it  coven  an  area,  as  already  men- 
tioned, of  6,500,000  square  English  miles,  about  three-fourths 
of  which  lie  between  the  tropics,  and  the  other  fourth  in  the 
temperate  zone.  From  the  configuration  of  its  surface,  this 
])eninsiila  also  may  be  divided  into  five  physical  regions — 
1.  The  low  country  skiiting  the  shores  of  the  Pacific  Ocean, 
from  50  to  150  miles  in  breadth,  and  4000  in  length.  The 
two  extremities  df  this  territory  are  fertile,  the  middle  a 
sandy  desert  2.  The  basin  of  the  Orinoco,  a  country  con- 
siptiDg  of  extensive  plains  or  deppn^  called  Uanoe,  either 
destitute  of  wood  or  merely  dotted  with  trees,  but  covered 
with  a  very  tall  herbage  during  a  part  of  the  year. 
During  th&  dry  season  uie  heat  ia  intense  here,  and  the 
parched  soil  opens  into  long  fissures,  in  which  lizards  and 
serpents  lie  in  a  state  of  torpor.  3.  The  bapin  of  the  Amazon, 
a  vast  plain,  embracing  a  surface  of  more  than  two  millions 
of  square  miles,  possessing  a  rich  soil  and  a  humid  dimate. 
It  is  covered  almost  everywhere  with  dense  forests,  whioh 
harbour  Innnmerable  tribes  of  wild  animals,  and  are  thinly 
inhabited  by  savages,  who  Uve  by  hunting  and  fishing. 
4.  The  great  southern  plain,  watered  by  the  Plata  and  the 
numerous  stieams  descending  from  the  eastern  summits  of 
the  Cordilleras.  Open  tteppn,  which  are  here  called  Pampas, 
occupy  the  greater  proportion  of  this  region,  which  is  dry, 
and  in  some  parts  barren,  but  m  general  is  covered  with  a 
strong  growth  of  weeds  and  tall  ^rass,  which  feeds  prodigious 
herds  of  horpes  and  cattle,  and  affords  shelter  to  a  few  wild 
animals.  5.  The  country  of  Brazil,  eastward  of  the  Parana 
and  Uruguay, presentingaltemate  ridges  and  valleys,  thickly 
covered  with  wood  on  the  side  next  the  Athmtic^  and  open- 
ing into  steppes  or  pastures  in  the  interior. 

In  our  more  particular  description  of  the  physical  con- 
formation, the  geological  structure,  the  mountains,  rivers, 
and  forests,  and  the  climates  of  America,  we  shall  first 
deal  with  the  southern  peninsula,  as  having  the  more 
strongly  marked  conditions. 

The  mountain  areas  of  South  America  are,  as  a  general 
rule,  those  which  have  received  the  thickest  accumulations 
of  sedimentary  matter,  and  this  thickness  Ib  nearly  pro- 
portional to  tiieir  height  During  the  periods  cS.  the 
formation  of  such  deposits,  these  Krais  were  to  a  great 


extent  areas  of  subeidenee,  And  since  those  beds  which 
once  formed  the  sea  bottoms  now  oonstitnte  the  highest 
peaks,  these  areas  must  have  been  mibjected  to  •ahseqasDt 
upheaval  Vertical  movements  of  this  kind  have  oconned 
again  and  again,  indicating  that  these  areas  an  ipecisDj 
liable  to  disturbance,  either  from  oomparative  weskneti 
or  from  the  greater  comparative  power  of  the  moring 
forces^  The  histozy  of  the  mountain  chains  is  almost  co- 
extensive with  that  of  the  continent  itself.  In  Uie  ata  the 
beds  were  deposited  horizontally,  or  nearly  so ;  and  at  certain 
intervals  the  deposition  was  arrested,  in  conseqaenoe  of  the 
beds  being  uplifted  above  the  sea.  Each  socoesaivs  sab- 
mergence  and  emergence  occupied  a  long  period  d  \smt, 
during  which  the  rocks  were  at  one  time  faulted,  folded, 
and  metamorphosed,  and  at  other  times  denuded  both  hj 
the  sea  and  by  meteoric  agenta  As  a  general  role,  the  strike 
or  line  of  direction  of  the  strata  ran  approximately  pazallal  t» 
the  trend  of  the  shore  line  on  the  large  scale^  and  the  dip  wis 
at  right  angles  to  their  direction.  During  each  elevation 
the  land  was  uplifted  in  a  broad  band,  the  azia  of  iriiidi 
ran  parallel  to  the  shore  of  the  sea  in  which  the  beds 
were  formed.  The  axes  of  the  principal  folds  and  bolts 
usually  run  parallel  to  the  stratigraphical  azia  cr  stri^iL 
The  principal  ridges  formed  during  the  same  period  ososlly 
coincide  in  direction  with  the  stratigraphical  striko  of  the 
bed  forming  them.  In  the  mountains  of  South  Ameriia, 
and  especially  in  the  Andes,  several  of  these  groups  cf 
ridges,  formed  at  different  periods,  combine  to  mske  up  a 
single  system  of  mountains.  The  high  range  of  moun- 
tains which  extends  from  the  most  souUiem  parts  of  Sooth 
America,  and  runs  approximately  on  the  same  meridisa 
of  72*  to  the  isthmus  of  Panama,  formj  the  Andes.  Theea 
consist  of  a  vast  rampart,  having  an  average  height  of  soma 
11,000  or  12,000  feet,  and  a  width  varying  from  20  to  300 
or  400  miles.  In  most  places  the  chain  rises  to  heights 
of  several  thousand  feet,  and  upon  this  chain  rest  tao  or 
three  principal  ridgcn  of  mountains,  endoeing  lofty  phius 
or  valleys  separated  one  from  another  by  mountain  knots, 
which  maik  the  spots  where  ridgei<  belonging  to  different 
systems  intersect  In  one  sense,  the  lofty  phdns  of  the 
Desaguadero,  Quito,  and  others,  aie  vaUeys,  since  they  sre 
encompassed  by  mountains;  but  in  a  certain  sense  they 
are  plateaus,  since  they  form  the  broad  summit  of  th* 
range  or  platform  on  which  the  bounding  ridges  them- 
selvee  stand.  Further  details  respecting  the  Andes  sr^ 
given  under  Andes,  and  in  the  geological  remarks  of  thir 
article. 

Three  branches  or  transverse  chains  proceed  from  the 
Andes,  nearly  at  right  angles  to  the  direction  of  the  prin- 
cipal chain,  and  pass  eastward  across  the  continent,  shoot 
the  parallels  of  18"*  of  S.  and  4"*  and  9"*  of  N.  ktitode, 
thus  forming  the  three  natural  areas  of  the  Orinooo^ 
Amazon,  and  La  V\aXa  river  basins.  The  most  northeiu 
of  these  is  "  the  Cordillera  of  the  coast,"  whioh  parts  from 
the  main  trunk  near  the  south  eztremi^  of  the  Iske 
Maracaybo,  reaches  the  sea  at  Puerto  Oabello,  and  tkea 
passes  eastward  through  Caraocas  to  the  Gulf  of  Puia. 
Its  length  is  about  700  miles,  and  its  medium  h«^t  from 
4000  to  5000  feet;  but  the  SiUa  de  Oaraceas,  one  of  iti 
summits,  has  an  elevation  of  about  8633  feet;  and  its 
western  part,  which  is  at  some  distance  from  the  sea, 
contains  the  Sierra  of  Merida,  15,000  feet  in  height  The 
second  transveise  chain  is  connected  with  the  Andai  st 
the  parallels  of  3"*  and  4*  north,  and  passing  eastward, 
terminates  in  Frenoh  Quiana,  at  no  great  di^anoe  fnn 
the  mouth  of  the  Amazon.  It  consists  properly  of  a  aoo' 
cession  of  chains  nearly  parallel  to  the  coast,  and  is  soa» 
times  called  the  Cordiilera  of  Parim^  but  is  named  by 
Humboldt  the  "  Cordillera  of  the  Cataracts  of  the  Orisoeo.' 
because  this  rivf r,  which  flows  amidst  its  ridges  m  the 
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ipper  parts  of  its  Connie,  forma  the  cataracts  of  Maypure 
sk  the  pomt  vLere  it  descends  into  tlie  plains.  Its  mean 
height  is  estimated  at  4000  feet  ilbove  the  level  of  the  sea; 
bat  at  abont  70**  and  75"*  W.  longitude,  it  sinks  to  less  than 
1000  feet,  imd  at  other  points  rises  to  10,000.  This  chain 
divides  the  waters  of  the  Orinoco  and  the  rivers  of  Guiana 
from  the  basin  of  the  Amazon^  and  is  covered  with  mag- 
nifioent  forests.  Its  breadth  is  sa|/p06ed  to  be  from  200 
to  400  miles,  and  it  encloses  amidst  its  ridges  the  great 
lake  Parim6,  in  longitude  60%  and  several  of  smaller  «ize. 
At  the  Oaratal  gold  field,  which  lies  south  of  Angostura, 
the  range  is  about  60  miles  across,  and  the  watershed 
about  1100  feet  above  the  sea.  On  a  table-land  forming 
pari  of  it,  about  the  67th  degree  of  longitude,  the  Cassi- 
qoiari  forms  an  intermediate  channel  which  connects  the 
rivers  Orinoco  and  Negro,  so  that,  during  the  annual 
floods,  a  part  of  the  waters  of  the  former  flows  into  the 
latter.  This  singular  phenomenon  was  made  known  long 
ago  by  the  Spanish  missionaries,  but  was  thought  to  be  a 
fable  till  the  truth  was  ascertained  1^  Humboldt  The 
length  of  chis  chain  is  about  1500  miles.  The  third 
transverse  chain  leaves  the  main  trunk  near  17*^  26'  S., 
ttiid  extends  almost  as  far  as  Santa  Gnu,  near  the  river 
If  amore.  Some  of  the  mountains  in  the  western  part  are 
of  oonsiderable  height  South  of  this  range  are  a  number 
of  ridges  having  an  east  and  west  direction,  an  average 
height  of  about  10,000  feet,  and  terminating  in  the  plains 
near  the  Paraguay.  This  country,  which  divides  the  waters 
of  the  Amazon  from  those  of  the  Plata,  is  a  broad  plateau 
of  elevated  land,  rather  than  a  distinct  mountainous  ridge, 
and  consists  of  low  hills  or  uneven  plains,  with  veiy  little 
wood,  presentuig  in  some  pkces  extensive  pastures,  and  in 
others  tracts  of  a  poor  sandy  soiL  Its  average  height 
probably  does  not  exceed  2000  or  3000  feet  above  the 
level  of  the  sea. 

The  mountains  of  Brazil,  which  are  of  moderate  height, 
and  occupy  a  great  breadth  of  country,  form  an  irregular 
plateau,  bristled  with  sharp  ridges  running  in  a  direction 
approximately  parallel  to  the  eastern  coast,  connected  by 
offsets  running  in  a  more  eft'  less  east  and  west  direction. 
They  extend  from  y  to  25''  of  south  latitude,  and  their  ex- 
treme breadth  may  be  about  1 000  miles.  Between  Victoria 
on  the  north  and  ^lorro  de  St  Martha  on  the  south,  a  range 
with  numerous  curves  lies  a  little  way  back  from  the  coast, 
and  is,  for  the  greater  part  of  its  length,  known  as  the 
Rienra  do  Mar;  somewhat  farther  inland  is  a  higher  range, 
the  different  parts  of  which  have  different  names,  but 
it  is  best  known  as  the  Sierra  de  Mantiqueira.  It  con- 
tains the  highest  peaks  in  BraziL  amongst  which  may 
be  mentioned  Mount  Itacolumi,  famous  for  the  gold  and 
diaftiond  yielding  strata  in  its  vicinity;  the  Pico  dos 
Orgaoe,  which  is  7700  feet  high;  and  Itambe,  8426  feet 
Some  of  the  peaks  are  believed  to  be  even  higher.  W  est 
of  this  the  uplands  of  Brazil  stretch  far  into  the  interior, 
and  at  length  sink  into  the  great  central  plain  threugh 
which  flows  the  Paraguay  and  its  tributaries. 

Although  large  areas  of  South  America  remain  as  yet 
unexplored  by  geologists,  the  researches  of  D'Orbigny, 
Humboldt,  Boussingault,  Darwin,  Forbes,  Agassis,  and 
many  other  travellera,  suffice  to  give  Kn  approximately  cor- 
rect general  view.  This  is  mainly  owing  to  the  simplicit> 
of  the  stratigraphy  of  the  country.  The  same  groups  of 
rocks  spread  over  such  extensive  areas,  that,  from  what  is 
seeit  in  the  areas  which  have  been  examined,  we  can  safely 
infer  the  general  condition  of  those  which  have  not  be6n 
explored.  The  general  disposition  of  the  rocks  ia  as  fol- 
lows:— ^The  oldest  rocks,  which  are  Prc-Silurian,  possibly 
Laurentiaa,  form  the  outermost  rim  of  the  continent  of 
which  the  N.EL  and  S.E.  comora  have  probably  been  swept 
away.    These  comen  now  ooirespond  with  the  mouths 


of  the  Orinoco,  the'  Amazon,  and  the  La  Plata  rivers. 
Within  tlus  baain,  and  followin«^  close  upon  these  old 
rocks,  are  schists  and  quartzites,  which  aie  in  all  proba 
bility  of  Silurian  atce.  These  enter  largely  into  the  transvene 
ranges  by  which  the  central  hoUow  ia  subdivided  into  thiee 
banns.  Within  this  arain  are  sandstones  and  limestones, 
usually  referred  to  the  Carboniferous  period,  which  also  form 
part  of  the  transverse  ridges.  A  band  of  rocks  of  secondary 
age  follow,  Eome  of  which  are  believed  to  be  Triossic,  whiio 
othere  are  identified  as  Cretaceous.  Tertiary  beds,  some  of 
Miocene  date,  together  with  Post-Tertiary  beds,  cover  the 
largest  part  of  the  areas  of  the  great  river  basins  and  th 
hollows  in  the  mountain  range,  and  also  occur  on  the  sea^* 
ward  flanks  of  the  principal  chains. 

By  following  the  de^  elopment  of  these  beds,  we  shall  bo 
able  to  give  a  brief  account  of  the  gioxsth  of  the  present 
continent  In  the  Arffentine  Confederation  a  few  bosses  of 
gneiss  protrude  through  the  more  recent  beds  cousUtutinp 
the  Pampas.  Granite,  supportiiig  gneiss  and  quartzite, 
occura  along  the  coejst  of  Chili  In  Bo]i>ia  we  find  a 
range  of  granitic  mountains  which  have  a  general  diiection 
somewhat  to  the  £.  of  N.,  and  which  are  flanked  on  either 
side  by  zones  of  gneiss  and  quartzita  The  gneiss  also 
prevails  along  the  shores  of  Peru,  Ecuador,  and  New 
Qranada,  or,  to  call  it  by  the  name  which  it  received  in  1 86 1, 
Columbia.  The  gneiss  is  again  seen  at  the  eastern  base 
of  the  Andes,  in  the  last-mentioned  State,  associated  it  ith 
quartzites,  and  both  these  can  be  traced  along  the  Vene- 
zuelan coast  Gneiss  is  laigely  developed  near  Angostura, 
and  has  a  strike  approaching  R  and  W.  At  Limones^ 
which  is  near  the  Caratal  gold-field,  the  country  consists 
largely  of  granite  and  gneiss,  xihich  latter  Ues  here  a  little 
to  the  K  or  to  the  W.  of  N.  In  Brazil  the  gneiss  forms  a 
long  band  from  Bahia  to  the  southern  poition  of  the  pro- 
vince of  Santa  Catharina.  Near  the  co&it  it  rests  upon 
and  apparently  passes  into  granite;  but  towards  the  west, 
as  far  as  the  Mantiqueira  chain,  it  gradually  becomes  moie 
and  more  schistoid.  Gneiss,  again,  is  met  with  in  the 
mountains  which  stretch  through  the  Bolivian  provinces  of 
Moxos  and  Chiquitos.  It  has  not  been  ascertained  if  these 
older  rocks  appeared  above  the  watera  before  the  deposi- 
tion of  those  which  follow,  and  which  will  next  be  noticed. 

In  Chili  the  succeeding  locks  are  slaty  schists.  In 
Bolivia  the  mountainous  district  crossing  the  country  is 
largely  composed  of  talcose  sdusts,  which,  where  exposed 
to  the  weather,  have  formed  by  their  decomposition  a 
layer  of  clay;  in  advancing  from  the  east  towards  the  west 
the  schists  become  more  and  more  crystalline,  and  are  at 
last  replaced  by  gneiF&  This,  as  has  aheady  been  stated. 
rests  against  granite,  on  the  west  side  of  which  gneiss  ia 
again  brought  in  by  an  anticlinal  arrangement  of  the  beds, 
and  dips  beneath  a  thick  mass  of  schists,  mhich  constitute 
the  great  bulk  of  the  Andes  in  this  district  In  this 
mountain  range  the  lower  portion  of  the  formation  is 
mainly  siliceous  schist,  alternating  with  beds  of  compact 
quartz ;  above  this  come  talc-bearing  quaitzites,  alternating 
with  daty  pdusts,  which  latter  become  more  and  moie 
prevalent  as  we  ascend  in  the  strata,  and  at  la^t  constitute 
the  predominatirg  rock.  They  form,  indeed,  the  crest  of 
the  range ;  the  thickness  of  the  formstion  may  be  roughly 
estimated  at  10,000  feet  These  rocks  are  much  dis- 
turbed and  faulted  against  other  and  probably  nener 
rocks,  which  with  them  constitute  the  great  bulk  of  the 
lofty  eminences  in  the  range  of  tv'hich  Mount  Illin:ani 
forms  so  conspicuous  a  featurei  -The  lower  arnllsceoos 
schist,  which  is  associated  with  gneiss  all  along  the  Pacific 
coast  from  lower  Peru  to  Panama,  possibly  belongs  co  this 
group  of  rocks.  In  the  high  valleys  of  £c*uidor  Uie  oldest 
rocks  visible  are  granite,  gneiss,  and  schists,  which  are  fre- 
quently in  a  vertical  position.    The  schistose  group  appears 
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to  be  absent  on  tbe  east  side  of  tbe  Andes  in  Colnmbia,  ao 
riso  along  the  coast  of  Venezuela.  In  the  moontain  range 
Eouth  of  the  Orinoco,  hornblende,  talcoee,  and  mica  schists 
again  appear  on  a  lai^e  scale,  more  especially  in  the  Caratal 
diistrict,  where  auriferous  yeins  occur.  In  Brazil  the  mi- 
caceous and  taloose  schists  enter  into  the  composition  of 
the  Mantiqueira  chain  and  of  the  uplands  to  the  west; 
they  probably  pass  beneath  the  valley  of  the  Panama,  since 
th^  occur  to  the  west  of  it,  and  extend  through  the  pro- 
vinces of  Qoyaz  and  Matto  Qrosso,  so  as  to  approach  within 
a  moderate  distance  of  the  similar  strata  in  Bolivia.  They 
are  associated  with  talc-bearing  quartzites,  which  are  famous 
for  the  diamonds  and  auriferous  particles  they  have  yielded 
in  the  district  around  Mount  Itaooluml  The  soil  is 
usually  a  day,  such  as  would  result  from  the  decomposition 
of  talcose  schist;  but  we  shall  have  occasion  to  refer  to  the 
soil  of  South  America  subsequently.  Bome  of  these  rocks  in 
various  parts  of  the  continent  have  yielded  Silurian  fossils. 
Facts  are  not  sufficient  yet  to  warrant  the  oorrehtion  of 
these  strata  with  those  of  other  countries,  or  to  settle  how 
far  they  belong  to  distinct  geological  periods.  The  pre- 
valent strike  of  the  rocks  is  about  east  and  west,  but  some- 
times the  strike  approaches  to  a  north  and  south  direction. 
At  any  rate,  the  rocks  which  overlie  them  do  so  uncon- 
formably,  indicating  that,  prior  to  the  deposition  of  these 
newer  rocks,  land  had  appeared  at  least  once  on  areas  now 
constituting  part  of  South  America.  At  this  early  date 
the  continent  was  represented  by  a  few  islands  only;  one 
corresponded  with  part  of  Braal,  another  with  parts  of 
.Venezuela  and  Columbia;  perhaps  a  third  more  or  less 
with  Peru,  Bolivia,  Ecuador,  and  Chili;  while  a  few  small 
islands  appeared  where  now  we  have  the  Pampas.  These 
were  the  nuclei  around  which  the  present  land  has  accumu- 
lated, and  already  we  see  faint  indications  of  the  existing 
outline  and  broad  geographic  features  of  the  future  con- 
tinent. 

I  The  next  group  of  rocks  are  always  in  stxatigraphical 
discordance  with  those  beneath  them;  and,  in  consequence 
of  the  highly  metamorphosed  condition  of  those  on  the 
west  side  of  the  continent,  it  is  difficult  to  correlate  them 
with  the  rocks  of  BnudL  In  the  Andes  of  Chili  they  are 
represented  by  enormous  stratified  masses  of  quartzose 
porphyries,  which  there  is  good  reason  to  believe  are 
metamorphosed  argillaceous  schists  and  felspathic  sand- 
ntones,  into  which  rocks  they  have  been  seen  gradually  to 
pass.  These  porphyries  not  only  form  the  great  bulk  of 
the  principal  chain  of  the  Andes,  but  also  the  smaller 
chain  on  the  west,  the  interval  between  them  being  formed 
by  the  longitudinal  valley  of  Cluli  Further  west  they 
rest  on  syenitic  rocks,  beyond  which  come  the  older  rocks 
already  noticed.  On  passing  into  Bolivia,  we  find  that  to 
the  west  of  the  great  fault  developed  there,  the  beds  con- 
sist of  micaceous  sandstones  and  dark  bituminous  schists, 
which  are  believed  to  be  the  equivalents  of  the  porphyries 
of  Chili  Such  formations  constitute  the  west  slope  of  the 
Andes  from  Sorata  to  lUimani,  and  also  form  two  bands, 
one  stretching  from  Blimani  to  Cochabamba,  the  other 
between  Oahimarca  and  Chayanta.  Towards  the  west  they 
dip  beneath  black  bituminousand  siliceous  limestones,  which 
ore  well  developed  near  Tiahuanaoa  Carboniferous  strata 
with  seams  of  coal  occur  near  Pisoo  and  Arequipa  in  Peru. 
In  Brazil  the  beds  which  succeed  those  previously  men- 
tioned are  quartzites,  rich  in  mica  and  magnetic  oxide  of 
iron;  talcose  schists;  and  crystalline  limestones,  containing 
a  great  deal  of  talc.  These  rocks  form  the  highest  regions 
and  loftiest  peaks  in  Brazil  Unconformably  upon  these 
rest  micaceous  sandstones  and  argillaceous  schi^  which 
occupy  the  western  part  of  St  Paul  province  between  Ttn 
and  the  banks  of  the  Parana.  In  Mount  Arasoyaba  and 
I  other  places,  a  carboniferous  limestone  succeeds  and 


is  overlain  by  a  thick  white  or  yellowish  sandstone,  siliceoui 
limestones,  and  bituminous  schista!'  The  limestones  occupy 
most  of  the  area  between  the  Uruguay  and  the  Parana.  In 
the  Diamantina  district  the  carboniferous  limestone  is  over- 
lain by  red  sandstone,  which  belongs  to  the  succeeding 
group  of  beds.     The  beds  in  Brazil  appear  to  be  fuller  than 
Qiose  on  the  west  side  of  the  continent,  and  represent  pro- 
bably both  the  Devonian  and  Carboniferous  periods  Bocks 
of  this  age  are  also  exposed  in  a  narrow  band  round  por- 
tions of  the  basin  of  the  river  Amazon.     The  strata  next 
in  succession  are  of  secondary  age.     The  lowest  formation 
is  a  red  sandstone,  which  is  spread  over  a  very  extensivA 
area.     It  is  remarkably  well  developed  in  Chili,  where, 
together  with  more  recent  beds,  it  is  a  marked  feature  in 
the  crest  of  the  Andea.     In  the  small  chain  to  the  west  it 
is  associated  with  conglomerates.     In  the  small  chain  of 
Colorado,  near  Tiahuanaco,  a  thick  conglomerate  rests  on 
the  older  limestones,  and  supports  red  sandstones  and  ooq- 
glomerates  dipping  west  beneath  marls.     The  red  sand- 
stone extends  across  the  province  of  Carangas,  and  nnin- 
terruptedly  over  boUi  slopes  of  the  western  0>rdillera.     In 
the  desert  of  Atacama  the  red  sandstone,  with  the  over- 
lying marls,  forms  a  number  of  parallel  chains  directed  north 
and  south.     Bed  sandstones  and  conglomerates  foroa  the 
base  of  the  Cordilleras  of  Quito;  they  stretch  north  into  the 
basins  of  the  Magdalena  and  Cauca  rivers,  and  east  over 
the  basin  of  the  Orinoco.    In  the  province  of  Bahia,  and  far 
away  to  the  north,  there  is  a  great  development  of  red 
sandstona     The  age  of  these  sandstones  has  been  variously 
stated;  their  stratigraphical  position  would  indicate  a 
secondaiy  age,  and  possibly  they  may  be  Triassic.     After 
their  deposition,  and  prior  to  that  of  the  marls,  syenitic 
rocks  were  introduced  amongst  the  strata  in  the  Andes, 
causing  the  red  sandstones,  as  also  the  older  sandstones 
and  schists,  to  be  converted  into  porphyries.    This  erup- 
tion was  also  accompanied  by,  and  probably  connected 
with,  the  formation  of  auriferous  veins,  the  elevation  of  the 
strata,  and  the  faulting  of  the  rocka     The  strike  of  the 
strata,  as  also  of  the  faults,  was  about  8®  to  the  £.  of  N., 
but  subsequent  movements  have  modified  the  direction  ia 
places.     The  red  sandstone  has  a  similar  strike  from 
Venezuela  in  the  north  to  Magalhaens  Strait  on  the  south, 
and  this  favours  the  idea  that  all  are  of  the  same  age. 
Several  of  the  ranges  in  the  Andes  have  a  correspondmg 
direction.     As  the  sandstone  is  believed  to  underlie  the 
basins  of  the  great  rivers,  it  appears  that  during  its  deposi- 
tion South  America  was  still  represented  by  a  few  lazge 
islands  only.     Its  elevation  gave  rise  to  north  and  south 
trending  mountains,  whereby  these  scattered  portions  were 
connected,  and  the  Andes  received  their  first  development 
The  great  features  of  the  continent  were  then  fint  dis- 
tinctly marked  out,  and  only  a  few  gaps  remained  to  be 
filled  up.     The  next  succeeding  period,  represented  bj 
strata,  is  characterised  by  salif erous  and  gypseous  maris, 
which  rest  unconformably  on  the  rocks  beneath.     In  Cluli 
they  occur  in  the  lower  plains,  or  abut  against  the  westen 
spurs  of  the  Andes;  but  they  have  been  largely  denuded, 
so  that  they  now  occur  in  isolated  plateaux  or  basins,  and 
there  is  a  patch  capping  the  lofty  Aconcagua.    It  is  stated 
that  in  Chili  the  marte,  or  at  least  some  of  them,  are  Liassie. 
In  Bolivia,  also,  they  form  plateaux  between  San  Andres 
and  the  mountains  of  Targa.     Here  they  consist  of  altsr- 
nations  of  greenish  marls  and  win»«obured  beds  support- 
ing limestones,  with  interstratified  beds  of  gjpsum  and 
salif  erous  day.     There  are  beds  of  gypsum  and  limestone 
in  the  Orinoco  plains.     Marls  are  associated  with  mszly 
sandstones  in  the  Qulf  \i  .Bahia  and  in  the  plains  of 
Beconcava     These  beds  are  arranged  along  strikes  which 
are  approximately  east  and  ^wst,  and  their  elevatioB  » 
apparently  connected  witt  the  formation  of  diains  nuuiing 
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in  the  same  direction,  as,  for  instance,  most  of  the  lateral 
spurs  from  the  Andes.  Some  geologists  think  it  is  also 
connected  with  the  cost  and  west  faults,  through  which,  in 
the  Andes,  labradorite  and  hypersthenite  rocks  hare  been 
erupted.  This  eruption,  it  is  said,  has  caused  the  metamor- 
phism  of  the  calcareous  rocks  into  dystalline  limestones, 
marls  into  jaspers,  and  red  sandstones  into  porphyries;  and 
has  also  given  rise  to  the  copper-bearing  veins.  Calcare- 
ous beds  occupy  large  areas  in  Venezuela,  Columbia,  and 
other  parts  of  the  continent  Miocene  strata  occur  in 
Venezuela,  and  probably  in  other  districts.  Finally,  there 
are  deposits  of  Post-Miocene  date,  which  chiefly  belong 
to  the  Post-Pliocene  and  recent  periods,  and  which  cover 
most  of  the  bwer  lands  along  the  coasts  and  in  the  interior 
of  the  continent  In  Chili  they  occur  in  the  valleys,  and 
fill  up  the  gulfs  in  the  old  granite  range  near  the  coast 
Here  the  succession  is  a  calcareous  sandstone  abounding  in 
marine  shells  and  beds  of  lignite;  above  this  va  a  pumiceous 
conglomerate,  which  passes  in  places  into  a  pebbly  con- 
glomerate, and  then  follow  the  marine  sands  which  stretch 
from  Coquimbo  across  the  desert  of  Atacama.  The  most 
recent  formation  is  drift,  which  occurs  in  patches  and  sheets. 
In  the  vaUey  plains  of  the  Desaguadero  there  are  clays  and 
sandy  marls  overlain  by  pumiceous  conglomerates,  which 
near  La  Paz  are  surmounted  by  drift  Near  this  place  the 
drift  is  many  hundred  feet  thick,  and  formed  of  large 
blocks;  but,  on  receding  from  the  mountains,  it  passes 
into  a  sand  which  encircles  the  plains  of  the  Desaguadero, 
which  are  chiefly  formed  by  limestone  deposits,  suck  as 
concretionary  limestone,  whidi  abounds  in  the  fossil  remains 
of  plants  and  fresh  water  shells.  The  lacustrine  beds  ap- 
proximate in  age  to  the  marine  tertiary  beds  xiear  the 
coast  In  Peru  the  pumiceous  conglomerate  is  overlain  by 
drift  Tertiary  beds  occur  at  Guayaquil  in  Ecuador,  while 
in  the  vaUey  of  Quito  there  are  enormous  layers  of  pumice, 
BooriflB,  and  drift,  which  last  has  yielded  the  remains  of 
various  Post-Pliocene  mammals  and  terrestrial  shells.  Drift 
with  similar  remains  occurs  in  the  lower  grounds  of  Columbia. 
In  the  Qulf  of  Bahia  there  are  recent  beds;  and  near  St 
Paul,  as  also  in  many  other  parts  of  Bnudl,  there  are 
patches  of  lacustrine  deposits.  On  the  west  side  of  the 
continent  the  pumiceous  conglomerate  is  intimately  con- 
nected with  tiachytes,  and  indeed  is  formed  from  theuL 
It  is  intermediate  in  age  between  the  lacustrine  beds, 
the  marine  deposits  near  the  shore,  and  the  drift,  which 
is  in  its  turn  covered  by  the  more  recent  lava  overflows ; 
and  it  is  in  this  intermediate  age  that  the  upheaval  of  the 
principal  chain  of  the  Andes  occurred.  The  ranges 
and  faults  which  are  assigned  to  this  period,  probably 
Pliocene  or  Poet-Pliocene,  run  very  nearly  north  and  souths 
This  elevation  did  not  materially  alter  the  extent  of  land 
west  of  the  Andes,  its  general  effect  being  to  add  a  strip 
about  thirty  miles  in  undth.  On  the  east  the  change  was 
great,  since  the  larger  proportion  of  the  great  central  plain 
tiien  emerged,  and  thus  connected  the  high  lands  .on  the 
east,  west,  and  north  into  one  great  continent  The  erup- 
tion of  th^  trachytes,  which  form  so  marked  a  feature  in 
the  Andes,  was,  accompanied  }yy  a  metamorphism  distinct 
in  character  from  those  of  earlier  ages,  ^e  rocks  were 
then  subjected  not  only  to  heat  and  water,  but  also  to  add 
vapours,  which  changed  the  felspar  into  sulphates  of 
alumina  and  iron,  salt  into  anhydrous  sulphate  of  soda; 
and,  probably,  by  freeing  the  chlorine  and  iodine,  originated 
the  ddorides  and  iodides  which  are  so  abundant  in  the 
argentiferous  veins.  Since  the  drift  there  has  been  a  slight 
alevation  along  a  meridional  axis. 

Such  is  a  brief  account  of  the  growth  of  South  J^merica. 
We  must,  however,  mention  that  Professor  Agassiz  and  his 
coadjutors  believe  that  the  red  soil  and  immediately  under- 
lying beds»  seen  near  Bio  Janeiro  and  in  the  valley  of 


the  Amazon,  are  true  glacial  formations,  and  infer  thai 
the  similar  beds  which  are  spread  over  such  an  enormous 
area  in  South  America  have  been  formed  under  similar 
conditions.  Professor  Agassiz  has  found  moraines  and 
ice-transported  boulders  in  various  places  in  the  mountains 
of  Brazil,  as  also  indications  of  valley  glaciers.  Professor 
Orton  has  found  marine  shells  in  these  beds  at  Pebas  in 
Ecuador.        f 

The  foregoing  sketch  indicates  that  there  have  been  seve- 
ral periods  of  volcanic  activity ;  and  that,  so  far  aff  our  present 
knowledge  goes,  such  activity  has  ozdy  been  manifested 
along  the  line  of  the  Andes.  Volcanic  rocks  have  rarely 
been  observed  on  the  east  side  of  the  continent,  but  some 
of  the  Tertiary  and  Post-Tertiary  beds  of  the  plams  contain 
matter  which  has  been  showered  upon  them  during  erup- 
tions, and  which  now  forms  a  portion  of  the  Pampean  de- 
posits. At  one  period  or  other  the  whole  system  of  the 
Andes  has  been  subjected  to  volcanic  disturbance,  but  at 
the  present  time  the  active  volcanoes  occur  in  groups  more 
or  less  widely  separated.  The  most  southern  active  volcano 
is  Corcovado,  in  43^  10'  S.  There  are,  besides,  some  twenty 
or  more  volcanic  cones,  of  which  about  a  dozen  are  known 
to  be  active.  Bolivia  has  one  or  two  active  vents,  and 
Peru  several;  but  it  is  in  Ecuador,  with  its  dozen  igni- 
vomous  vents,  that  have  occurred  the  grandest  and  most 
frequent  displays.  Columbia  has  four'  or  five  volcanoes. 
With  the  exception  of  the  Moluccas,  no  country  in  the 
world  has  had  so  many  and  so  destructive  earthquake  shocks 
as  South  America.  But  these  are  concentrated,  both  as 
regards  frequency  and  strength,  along  the  Andes,  and  more 
particularly  their  western  slope.  Comparatively  few  are  idt 
in  the  plains  to  the  east  of  them;  but  occasionally  it 
happens  that  shocks  are  felt  at  points  on  the  opposite  slopes 
of  this  great  range  without  being  perceived  in  the  inter- 
mediate higher  regions.  Peru  seems  to  be  the  principal 
focus  of  action;  and  next  to  it  in  iipportance  as  a  seismic 
area  comes  Chili;  but  although  some  earthquake  shocks 
spread  over  both  these  areas,  there  does  not  seem  to  be 
the  community  of  action  whidi  we  should  expect  between 
the  two  areas.  In  Peru  the  maxima  of  seismic  intensity 
were  in  the  decades  ending  1590, 1610, 1660, 1690, 1710, 
1720, 1730, 1750, 1770, 1790, 1840, 1870.  In  Chili  they 
occurred  in  the  decades  endhig  1580,  1640,  1650,  1660, 
1690,  1730,  1780, 1800, 1820, 1840, 1850.  Nearly  every 
other  portion  of  the  continent  Ib  subject  to  earthquakes. 
Bolivia,  which  lies  between  Peru  and  Chili,  is  compara- 
tively f^ee  from  them,  as  also  are  Brazil,  Patagonia,  and  the 
Argentine  Confederation,  but  they  are  more  frequent  in 
Ecuador,  Columbia,  Venezuela,  and  the  three  Guianas. 

The  mountains  of  North  and  Central  America  will  not : 
detain  us  long.  The  ranges  of  Central  America  have  no 
relation  to  the  Andes,  differing  from  them  both  as  regards 
age  and  direction,  which  Ib  generally  N.  65^  W.,  and  being 
separated  from  them  by  gaps  only  a  few  hundred  feet  above 
the  sea,  and  upwards  of  100  miles  wide.  During  the 
Tertiary  period  the  mountains  of  N.  and  S.  America  had 
still  less  connection  than  at  present,  for  where  the  isthmus 
now  forms  a  bridge  of  land  there  was  a  broad  strait, 
which  lasted  up  to  the  end  of  the  Pliocene,  or  beginning 
of  the  Post-Pliocene  period.  Volcanoes  are  frequent  in 
Central  America;  and  basalt  and  other  volcanic  products 
cover  a  hirge  portion  of  the  country.  The  hirge  develop- 
ment of  trachytes  indicates  an  earlier  period  of  volcanic 
activity,  during  which  most  of  the  Tertiary  strata  were 
metamorphosed  into  porphyries.  At  any  rate  these  rest 
upon  cretaceous  limestones.  In  many  places  the  clays  and 
sandstones  of  the  Cretaceous  age  have  been  metamorphosed 
into  granite  rocks.  From  Puebla  to  Durango  the  Mexican 
mountains  no  longer  present  the  appearance  of  a  chain, 
but  spread  out  to  a  table-land  or  elevated  plain,  from  5000 
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to  9000  feat  in  height^  tnd  hom  100  to  800  miles  in 
breadth.  Acrois  this  plain,  dose  to  the  19tli  parallel,  nx  yoI- 
canoes  are  diatribfated  in  a  line  ronning  east  and  west»  as 
if  a  Tsst  rent,  extending  from  the  Atlwtio  to  the  Fedfic^ 
had  opened  a  passage  for  the  internal  fires  of  the  globe  at 
this  spot  Two  of  those  on  the  east  side  of  the  continent^ 
inth  a  gronp  of  foor  or  fi^e  other  cones  lying  between 
Jalapa  and  Cordoba,  hare  an  elevation  erceeding  17,000 
feet,  and  are  the  only  mountains  in  New  Spain  that  rise 
xo  the  region  of  perpetual  snow,  which  oonunenoes  here  at 
16,000  feet  above  the  level  of  the  sea.  JoroDo,  the  lowest 
of  the  six  volcanoes,  rose  snddenly  in  the  middle  of  a 
plain,  in  Septembw  1769,  after  fearful  ooncossions  of  the 
ground,  which  continued  for  &ity  or  sixty  days.  Near  the 
tropic  ihe  Mexican  Oordillera  divides  into  thrise  parts.  One 
runs  parallel  to  the  eastern  coast  at  the  distance  of  thirty 
or  forty  leagues,  and  tenninatea  in  New  Leon.  Another 
proceeds  in  a  north-western  directbn,  and  sinks  gradually 
as  it  approaches  the  Calif omian  Gulf  in  Sonera.  Ihe  third 
or  central  Cordillera  traverMS  Durango  and  Kew  Mexico, 
divides  the  sources  of  the  Rio  Gila  frcon  the  Bio  Bravo  dtl 
Korte^  and  dies  oat  before  reaching  the  Bocky  Mountshis. 

In  a  recent  sdentifio  survey  ef  the  Bocky  Mountains, 
conducted  by  Professor  Hayden  of  Tsle  College,  a  higher 
peak  has  been  discovered  than  was  formerly  known.  Holy 
Cross  mountain  was  computed  to  reach  17,000  feet  above 
the  sea,  or  2000  feet  higher  than  Big  Horn  (16,000^  which 
has  hitherto  been  supposed  to  be  the  highest  of  the  diain. 
The  greatest  altitudes  on  the  North  American  continent  are 
now  said  to  be  the  following— St  Elias  (17,860)  in  Alaska, 
Popocirtepetl  (17,884)  in  Mexico,  Orizaba  (17,337)  in 
Mexico,  Holy  Gross  (17,000),  Bocky  Mountains,  Big  Horn 
(16,000),  and  Mount  Lincohi  (14,300),  both  in  the  same 
chain.  The  Great  Salt  Lakeof  Utahisiu  4rN.  and  112* 
W.,  and  has  intensely  salt  vraters.  It  is  nearly  300  miles  in 
dreumf erence,  and  its  shores,  for  a  breadth  of  several  miles, 
are  covered  with  an  incrustation  of  very  pure  salt  It  lies 
in  a  basin,  which  measures  about  600  miles  each  way,  and 
contains  much  fertile  soQ. 

If  we  run  a  Une  westward  across  the  continent  of  North 
America  at  the  latitude  of  Delaware  Bay  (38*),  the  geolo- 
gical formations  present  themsdves  in  the  following  order: 
—1.  Tertiszy  and  Cretaceous  strata  on  the  shores  of  the 
Atlantic  ;J2,  Gneiss  underlying  theee  strata,  and  present- 
ing itsdf  on  the  eastern  dope  of  the  Alleghany  or  Araala- 
chun  mountains,  but  coveied  in  parts  by  New  Bed  oand- 
stone;  3.  Pal»Qzoio  rocks,  consisting  of  fiUlurian,  Devonian, 
and  Carboniferous  strata,  curiously  bent  into  paralld  fold- 
ings, vrith  synclinal  and  antidinal  axes,  the  crests  of  the 
latter  forming  the  ridges  of  the  Alleghany  Mountains,  which 
in  this  region  rise  to  the  height  of  2600  feet  Upon  these 
Pahaosoio  rocks  rest  three  great  coal-fidds-^the  Appala- 
diian,  that  of  Illinois,  and  that  of  Michigan,  covering  a 
large  portion  of  the  space  between  the  Alleghanies  and  the 
MisBinlppi,  and  embracing  collectivdy  an  area  equal  to 
the  sur&ce  of  Great  Britain.  From  the  Missisaippi  west- 
ward to  Utah  the  Palasosoio  rodcs  occur  in  great  folds,  be- 
|fcween  whidi  are  extendve  areas  of  Triasdc^  OdiUo,  Creta- 
ceous, and  Tertiary  beds.  In  California  the  rocks  are 
duefiy  metamorphosed  secondary  strata  on  whidi  lie  patches 
of  Tertiary  sedLoients.  In  Bntiah  America  there  is  an 
enormous  devdopment  of  the  Laurentian  and  Huronian 
rocks,  which  are  the  ddest  yet  discovered,  and  occupy 
most  of  the  country  immediately  north  of  the  laige  lakes. 
Newfoundland  and  the  neighbouring  British  territories  con- 
aost  of  Pre-Silurian,  Silurian,  Devonian,  Carboniferous  (whidi 
indudes  coal-fidds  of  considerable  extent),  and  Triassifl 
locks.  This  area  north  of  about  40"*  N.  Ib  dao  covered  and 
■trewed  with  glacial  drift  and  boulders. 

The  Osadc  Mountains  resemble  the  Alleghanies  in  their 


mineral  structure^  oonftaining  the  same  lodoi  from  Ihs 
granite  to  the  carboniferous,  and  probably  upwards  to  Un 
dialk. 

In  no  single  dveomstanco  is  the  snperiorii^  of  Amttica 
over  the  dd  world  so  conspicuous,  as  in  Hie  number  and 
magnitude  of  its  navigable  riven.  The  Amaaon  akoe  dii- 
chttges  a  greater  quantity  of  water  than  the  mfjtd  prin- 
dpal  rivers  of  Aria,  the  Tenesei,  Indus,  Ganges,  ObyyLens, 
Amoor,  and  the  Hoang-ho  and  Tang4se  of  Chiq^  The 
Miasisdppi,  with  its  branches,  afioo^  a  greater  amonot 
of  inland  navigation  than  all  the  streams,  great  and  ODaD, 
which  irrigate  Bnrope;  and  the  Plata,  in  this  reject,  may 
probably  daim  a  superiority  over  the  collective  water  d 
Africa.  But  the  American  riven  not  only  sorpass  thoae 
of  the  Old  Worid  in  length  and  volume  of  water,— thej 
are  so  placed  as  to  penetrate  everywhere  to  the  heart  d 
the  continent  By  the  Amazon,  a  person  living  at  the 
eastern  foot  of  the  Andes,  2000  miles  of  direct  distsuce 
from  the  Atlantic  may  convey  himsdf  or  his  property  to 
the  diores  of  that  sea  in  forty-five  days,  almost  witiboot 
effort,  by  confiding  his  bark  to  the  gliding  current  If  ha 
wish  to  return,  he  has  but  to  spread  his  saila  to  the 
eastern  breese^  which  blows  perennially  against  the  sbesm. 
The  navigation  is  not  interrupted  by  a  single  cataract  er 
rapid,  from  the  Atlantie  to  Jaen,  in  wertlongitnde  78* 
whero  the  surface  of  the  stream  is  only  1240  feet  shove 
the  levd  of  its  estusiy  at  P^ra.  The  part  of  North 
America  most  remote  from  the  sea  is  the  great  interior 
plain  extending  from  the  Bocky  Mountains  to  the  ADe- 
ghanies  and  the  lakes,  between  the  parallelB  of  40*  and 
60*;  but  the  Missisdppi,  Missouii,  and  St  Lawrence^ 
with  their  branches,  are  wonderfully  ramified  over  this 
region,  and  the  Missouri  is  in  some  degree  navigable 
to  the  centre  of  the  continent  It  is  only  neoesniy 
to  cast  the  eye  over  a  map  of  South  Americs^  to  see 
that  all  tha  most  sequesterod  parts  of  the  interior  «e 
visited  by  branches  of  the  Plata  and  the  Amaaon.  Tlieae 
streams^  having  thdr  coutmb  in  general  remarkably 
levd,  and  seldom  interrupted  by  cataracts,  may  be  con- 
nderod  without  a  figure  of  speedi,  as  a  vast  system  of 
natural  canals,  terminating  in  two  main  trunks,  whidi 
communicate  with  the  ocean  at  the  ecjuator  and  the  35th 
degree  of  south  latitude.  Since  the  invention  of  steem 
navigation,  riven  are^  in  the  truest  sense  of  the  tenn. 
Nature's  highways,  especially  for  infsnt  orimmiinitifSi 
where  the  people  an  too  poor,  and  live  too  widely  dis- 
persed, to  bear  the  expense  of  constructing  roads.  Hmtb 
is  little  ride  in  predicting^  that  in  two  or  three  centnriaB 
the  Misdsdppi,  the  Amason,  and  Jhe  Plata,  wiH  be  the 
scenes  of  an  active  inland  commerce^  far  sorpaasing  in 
magnitude  anything  at  present  known  on  the  surface  of 
the  globe.  Thid  MisBissippi  is  navigable  for  boats  from 
the  sea  to  the  falls  of  its  prindpal  brandi  the  Missooii, 
1700  milee  from  the  Mexican  Gillf  in  a  direct  line^  or 
3900  by  the  stream;  and  the  whde  amount  of  host 
navigation  afforded  by  the  system  of  riven^  of  which  the 
Missisffippi  is  the  main  Iraa^  has  boon  estimated  as 
equal  to  40,000  mUee  in  length,  spread  over  a  snifwe  d 
1,360,000  squara  miles.  Thii,  however,  is  perhaps  sn 
exaggeration;  a  navigable  length  of  36,000  mflea  may  be 
neanr  the  truth. 

Ihe  Amaaon  contains  many  islands,  is  broad,  and  in  the 
upper  part  so  deep,  that  on  one  occasion  Condamine  f oond 
no  bottom  vrith  a  line  620  feet  long.  At  its  month,  two 
days  bef on  and  after  the  full  moon,  the  phenomenon  called 
a  Bor$  oooun  in  a  very  formidable  thm.  It  ii  a  Ugh 
upright  wave  of  water  rushing  from  the  see,  iriiidL  no 
small  vessd  can  encounter  without  certain  destractMUL 

The  estnariea  of  all  these  great  Amerioan  rivers  opea  t» 
tha  eastward;  and  thnaFNmdsnca  seems  tohavephialf 
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indicated  tbat  the  most  intxmate  oommercial  relatbiis  of 
the  inliabLtants  of  America  shoiild  be  with  the  western 
ihores  of  the  Old  World.  It  should  at  the  same  time  be 
observed,  that  this  position  of  the  great  rivers  of  America 
is  bat  one  example  of  a  physical  arrangement  which  is 
oommon  to  the  whole  globe;  for  it  Ib  remarkable  that, 
in  the  Old  World  as  well  as  in  the  New,  no  river  of  the 
first  dan  flows  to  the  westward.  Some,  as  the  Nile,  the 
Lena,  and  the  Oby,  flow  to  the  north;  others,  as  the  Indus 
and. the  rivers  of  Ava,  to  the  south;  but  the  largest^  as 
the  Volga,  the  Ganges,  the  Yang-tse,  the  Hoang-ho,  the 
Euphrates,  and  the  Amoor,  have  their  courses  to  the  east 
or  south-east  This  arrangement  is  not  accidental,  but 
depends  most  probably  on  the  inclination  of  the  primary 
rocks,  which,  in  all  cases  where  their  direetian  approaches 
to  the  south  and  north,  seem  to  have  their  steepest  sides  to 
the  west  and  the  longest  declivities  to  the  east  We  have 
examples  in  the  Scandinavian  Alps,  the  mountains  of  Bri- 
tain, the  Qhauts  of  India,  the  Andes,  and  the  Bocky 
Hountains. 

The  following  table  exhibits  the  lengths,  size  of  the 
basins,  and  probable  extent  of  the  navigable  waters  of  the 
greater  rivers  of  America. 
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The  latitude  and  devation  of  the  land  in  eadi  country, 
its  position  in  reference  to  the  sea,  and  the  direction  of  the 
prevailing  winds,  are  the  chief  circumstances  which  deter- 
mine the  nature  of  the  climate^  We  have  already  men- 
tioned that  three-fourths  of  South  America  lie  within  the 
tropics,  and  the  remaining  fourth  in  the  temperate  sone; 
but,  in  both  divisions,  it  might  be  naturally  inferred  that  a 
huge  wall  like  the  Ande^  rising  into  the  atmosphere  to  the 
hei^t  of  two  or  three  miles,  and  running  across  the  course 
of  the  tropical  and  extra-tropical  winds,  would  exert  a 
powerful  influence  on  the  temperature,  the  humidity,  and 
the  distribution  of  the  seasons.  This  is  actually  the  case; 
and  it  is  this  vast  chain  of  mountains,  with  its  probnga- 
tion  in  North  America,  which  affords  a  key  to  the  most 
remarkable  peculiarities  in  the  climate  of  the  whole  con- 
tinent The  subject,  which  has  been  frequently  mis- 
understood, admits  of  being  explained  in  a  very  simple 
manner. 

The  trade-winds  blowing  from  the  east  occupy  a  sone  60 
degrees  in  breadth,  extending  from  30"*  of  N.  to  30^  of 
&  latitude.  Beyond  these  limits  are  variable  winds; 
but  the  prevailing  direction  in  the  open  sea,  where  no  aod- 
dental  causes  operate,  is  well  known  by  navigators  to  be 
from  the  west  Now  these  winds  are  the  agents  which 
transport  the  equable  temperature  of  the  ocean,  and  the 
moisture  exhaled  from  its  surface,  to  the  interior  of  the 
great  continents,  where  it  is  predpitated  in  the  diape 
of  rain,  dew,  or  snow.  Mountains  reodve  the  moisture 
which  floats  in  the  atmosphere ;  they  obstruct  and  lift  the 
aerial  currents,  and  by  causing  a  reduction  of  temperature, 
favour  predpitation.  Bain,  accordingly,  in  all  countries 
falls  most  abundantly  on  the  elevated  land.  Let  us  oon* 
aider,  then,  what  will  be  the  effect  of  a  mural  ridge  like 
the  Andes  in  the  ntuation  which  it  occupies.  Li  the 
Nigum  within  the  30th  parallel,  the  moisture  swept  up  by 


the  trade-wind  from  the  Atlantic  will  be  predpitated  in 
part  upon  the  mountains  of  Braril,  which  are  but  low,  and 
so  distributed  as  to  extend  far  into  the  interior.  The  por* 
tion  which  remains  will  be  borne  westward,  and,  losing  a 
little  as  it  proceeds,  will  be  arrested  by  the  Andes,  and  faU 
down  in  showers  on  their  dopes.  The  aerial  current 
will  now  be  deprived  of  all  the  humidity  which  it  can  part 
with,  and  arrive  in  a  state  of  complete  exdccation  at  Peru, 
where  no  rain  will  consequently  f  aU.  That  even  a  much 
lower  ridge  than  the  Andes  may  intercept  the  whole  mois- 
ture of  the  atmosphere,  is  proved  by  a  well-known  pheno- 
menon in  India,  where  the  Qhauts,  a  chain  only  3000  or 
4000  feet  high,  divide  summer  from  winter,  as  it  is  caUe^; 
that  is,  they  have  copious  rains  on  their  windward  dde, 
while  on  the  other  the  weather  remains  dear  and  dry;  and 
the  rains  regularly  change  from  the  west  side  to  the  east, 
and  vioe  vena^  wiUi  the  monsoons.  In  the  region  beyond 
the  30th  paidld  this  effect  will  be  reversed.  The  Andes 
will  in  this  case  serve  as  a  screen  to  intercept  the  mois- 
ture brought  by  the  prevailing  west  winds  from  the  Ftunfio 
Ocean;  .rains  will  be  copious  on  their  dopes,  and  in 
Chili  on  their  western  declivities,  but  none  will  fall  on  the 
plains  to  the  eastward,  except  occasionally,  when  the  winds 
blow  from  the  Atlantia  The  phenomena  of  the  weather 
correspond  in  a  remarkable  maimer  with  tius  hypothesis. 
On  the  shore  of  the  Fedfio,  from  Coquimbo,  at  tiie  30th 
parallel,  to  Amatapu,  at  the  5th  of  south  latitude,  no  rain 
falls;  and  the  whole  of  this  tract  is  a  sandy  desert,  except 
the  narrow  stripe  of  land  skirting  the  streams  that  descend 
from  ti^  Andes,  where  the  sdl  is  rendered  productive  by 
irrigation.  From  the  SOth  peialld  southward  the  scene 
changes.  Bains  are  frequent;  v^tation  appears  on  the 
surface,  and  grows  more  vigorous  as  we  advance  south- 
ward. "At  Conception,'' says  Captain  Hsll,  "the  ^e was 
ddighted  with  the  richest  and  most  luxuriant  foliage;  at 
Valparaiso  the  hiUs  were  poorly  dad  with  a  stunted  brush- 
wood and  a  poor  attempt  at  grass,  the  ground  looking 
starved  and  naked;  at  Coquimbo  the  brushwood  was  gone, 
with  nothing  in  its  place  but  a  vile  sort  of  prickly  pear 
bush,  and  a  thin  sprinkling  of  gray  wiry  grass ;  at  Huasco 
(latitude  28^*)  there  was  not  a  trace  of  vegetation,  and  the 
hills  were  covered  with  bare  sand."^  It  foUows  from  the 
ptindple  we  have  laid  down,  that  in  this  southern  part  of 
the  continent  the  dry  tract  should  be  found  on  the  esst 
side  of  the  mountains,  and  such  is  the  fact  At  Hendoza, 
in  latitude  32^  rain  scarcely  ever  falls,  and  the  district 
along  tiie  east  foot  of  the  Andes  is  known  to  consist  chiefly 
of  pardied  sands,  on  which  a  few  stunted  shrubs  grow, 
and  in  which  many  of  the  streams  that  descend  from  the 
mountains  are  absorbed  before  they  reach  the  sea.  The 
whole  country,  indeed,  south  of  the  Plata,  suffers  from 
drou^t;  but  on  the  eastern  side  this  is  remedied  to  some 
extent  by  winds  from  the  east  or  south-east,  which  bring 
occasional  rains  to  refresh  the  soiL  From  Amatapu  north- 
ward, on  the  other  hand,  the  west  coast  is  wdl  watered 
and  fruitful;  and  this  is  easily  accounted  for.  The  line  of 
the  coast  here  dianges  its  direction,  and  trends  to  the 
north-east  as  far  as  the  isthmus* of  Ftoama,  where  the 
mountains  sink  to  a  few  hundred  feet  in  height,  and  leave 
a  free  passage  to  the  trade-wind,  which  here  often  assumes 
a  direction  from  the  north-east,  or  even  the  north.  The 
exhalatbns  of  the  Atlantic  are  thus  brought  in  abundance 
to  the  coast  of  Quito,  whidi  is  in  consequence  wdl  watered; 
while  the  neighbouring  district  of  Peru  suffers  from  per- 
petual aridity. 

Our  prindple  applies  eqnaBy  to  the  explanation  of  some 
peculiar  facts  connected  with  the  dimate  of  North  Ame- 
rica.   The  western  coast  of  Mexico,  as  far  as  St  Bias  or 


'  BairsJKMr«6te>Mi«/oiinie<,ToliLp.  18. 


676 


AMERICA 


[n.  AHD  B.  AMKIICA. 


BIuKitlan,  in  latitode  23*  K.,  ii  well  watered,  beeaiifld,^j<, 
the  continent  here  ia  narrow;  9te(mdlf,  the  table-lajid  of 
Mexico,  which  is  mndi  lower  than  the  Andes  of  Chili,  is 
not  so  effectual  a  screen  to  intercept  the  moisture;  and, 
thirdly,  there  is  reason  to  belieTe  that  a  branch  of  the 
trade-wind,  which  crosses  the  low  part  of  the  continent  at 
Panama  and  Nicaragua,  sweeps  along  the  west  coast  during 
part  of  the  year,  and  transports  humidity  with  it  But 
beyond  the  point  we  have  mentioned  drought  prerails. 
tionora,  though  visited  occasionally  by  rains,  consists  of 
sandy  plains  without  herbage,  where  the  streams  lose  them- 
aelves  in  the  parched  soil  without  reaching  the  sea ;  and 
.  even  Old  California,  which  has  the  ocean  on  one  side,  and 
a  broad  gulf  on  the  other,  and  ought  apparently  to  be  ex- 
cessiTcly  humid,  is  coTered  with  sterile  rocks  and  sandy 
hills,  where  the  yegetation  is  scanty,  and  no  timber  is  seen 
except  brushwood.  This  dry  region  extends  as  &r  as  38^ 
or  34^  K. ;  but  immediately  beyond  this  we  have  another 
change  of  scene.  Kew  California  is  in  all  respects  a 
contrast  to  the  Old.  It  is  rich,  fertile,  and  humid, 
abounding  in  luxuriant  forests  and  fine  pastures;  and  the 
other  American  possessions  to  the  northward  preserve  the 
same  character.  How  can  we  account  for  this  singular 
diversity  of  dimate,  except  upon  tiie  principle  which  has 
been  explained,  namely,  that  in  all  regions  where  ranges 
of  mountains  intersect  the  course  of  the  constant  or  pre- 
dominant winds,  the  country  on  the  windward  side  of  the 
mountains  will  be  moist,  and  that  on  the  leeward  dry;  and 
hence  parched  deserts  will  generally  be  found  on  the  west 
side  of  countries  within  the  tropics,  and  on  the  east  side 
of  thoee  beyond  ihem  t  Our  hypothesis  applies  equally  to 
the  country  east  of  the  Bocky  Mountainsi  For  the  space 
of  about  3000  miles  along  the  foot  of  this  chain  the  soriaoe 
consists  of  dry  sands  or  gravel,  sometimes  covered  with 
saline  incrustations,  almost  destitute  of  trees  and  herbage, 
and  watered  by  streams  flowing  from  the  diountains,  which 
arc  sometimes  entirely  absorbed  by  the  arid  soil.  Hie 
central  and  eastern  part  of  the  baiin  of  the  Mississippi 
would  in  all  probability  have  been  equally  barren  had  the 
configuration  of  the  land  been  a  little  different  in  the 
south.  A  tract  of  country  extremely  low  and  level  extends 
along  both  aides  of  this  river;  and  a  portion  of  the  trade- 
wind  blowing  from  the  Mexican  Gulf,  finding  its  motion 
westward  obstructed  by  the  high  table-land  ol  the  Cordil- 
lera, is  deflected  to  the  tight,  and  ascends  the  valley  of  the 
Miaaiasippi  and  Ohio.  This  wind,  whose  course  was  first 
traced  by  Volney,  bears  with  it  the  humidity  of  the  torrid 
Eone,  and  scatters  fertility  over  a  wide  region  that  would 
otherwise  be  a  bairen  waste. 

The  viewB  on  the  subject  of  climate  we  have  been  un- 
folding will  enable  us  to  throw  some  li^t  on  an  interest- 
ing point — ^the  distribution  of  forests.  We  are  induced  to 
think,  that  in  all  countries  having  a  summer  heat  exceed- 
ing 70%  the  presence  or  absence  of  natural  woods,  and 
their  greater  or  lees  luxuriance,  may  be  taken  as  a  measure 
of  the  amount  of  humidity,  and  of  the  fertility  of  the  soil 
Short  and  heavy  rains  in  a  warm  country  will  produce 
grass,  which,  having  its  roots  near  the  surface,  springs  up 
in  a  few  days,  and  withers  when  the  moisture  is  exhausted ; 
but  transitory  rains,  however  heavy,  will  not  nourish  trees, 
because  after  the  surface  is  aaturated  with  water,  the  rest 
runs  off,  and  the  moisture  lodged  in  the  soil  neither  sinks 
deep  enough,  nor  is  in  sufficient  quantity  to  furnish  the 
giants  of  ^e  forest  with  the  neceBsaiy  sustenance.  It  may 
be  assumed  that  20  inches  of  rain  falling  moderately,  or  at 
Intervals,  will  leave  a  greater  permanent  supply  in  the  soil 
than  40  inches  falling,  as  it  sometimes  does  in  the  torrid 
jBone,  in  as  many  houi^  It  is  only  necesbsry  to  qualify 
this  conclusion  by  stating,  that  something  depends  on  the 
Gubttoil.     If  that  is  gravol,  or  a  rt«k  fuU  of  fissures,  the 


water  imbedded  will  soon  drain  off ;  if  it  is  day  or  a  cobi* 
pact  rock,  the  water  will  remain  in  the  aoiL  It  mast  be 
remembered,  aUo, 
that  both  heat  and 
moisture  diminish  as 
we  ascend  in  the  at- 
mosphere, while  eva- 
poration increases; 
and  hence  that  trees 
will  not  grow  on 
very  high  gropnd, 
though  its  position 
in  reference  to  the 
sea  and  the  prevail- 
ing winds  should  be 
favourable  in  other 
respects.  Innpeak- 
ing  of  the  region  of 
foretU,  we  neither 
restrict  the  term  to 
those  districts  where 
the  natural  woods 
present  an  unbroken 
continuity,  nor  ex- 
tend it  to  every  place 
where  a   few  trees     gkttdh  IC&p  tbowing  the  FocMt  Baglou 

nin  open  plains.  ^  America  ^ 

not  easy  to  give  a  definition  that  will  be  always 
appropriate ;  but  in  using  the  expression,  we  wish  to  be 
understood  as  applying  it  to  ground  where  the  nataral 
woods  cover  more  than  one-fourth  of  the  surf aoe. 

The  small  map  of  America  prefixed  will  enable  the  reader 
to  follow  our  statements  with  ease.  The  long  black 
lines  ahow  the  positions  of  the  chaina  of  mountaina ;  tbe 
shading  represents  the  regions  of  forests ;  the  dense'  f oreeti 
being  marxed  by  the  double  shading,  and  the  thiimer  ones 
by  the  open  lines.  The  white  spacea  represent  the  lands 
on  which  little  or  no  wood  grows.  The  equator  and  the 
parallel  of  30^  on  each  side  are  indicated  by  the  horisontal 
lines  marked  0  and  30.  *The  airowa  show  the  direction  of 
the  prevailing  winds;  but  it  must  be  remembered  that, 
thou^  the  intertropical  wind  is  assumed  to  have  its  course 
right  from  the  east,  this  is  only  true  at  the  equator,  its 
direction  inclining  to  north-east  as  we  approach  the  northern 
tropic,  and  to  the  south-east  as  we  approach  the  southf-HL 
In  North  America  A  is  the  woody  region  on  the  %»est 
coast,  extending  from  latitude  35"*  to  about  58%  and  ol 
unknown  breadth.  B,  the  region  on  the  east  aide  ol  the 
Bocky  Mountains,  partly  a  bare  desert,  partly  covered  with 
grass  and  dotted  with  IreesL  C,  the  forcsts.of  the  Alleghany 
chain,  thick  on  the  east  and  south,  and  thin  on  the  west; 
bounded  by  a  curved  line  passing  from  St  Luis,  in  Mexico, 
through  Lake  Huron,  to  the  mouth  of  the  St  Lawrence,  in 
latitude  00^  N.  The  arrow  at  M  points  out  the  direction 
of  the  wind,  which  ascends  the  v^ey  of  the  Mississippi, 
and  nourishes  the  western  part  of  these  forests ;  and  the 
arrow  at  B  that  which  blows  across  the  isthmus  of  Banams. 
D  is  the  table-land  of  Mexico,  graduating  on  the  north- 
west into  the  dry  plains  of  Sonora  and  Cal&omia,  all  bare, 
or  nearly  bare,  of  wood.  E  is  the  lianos  or  bare  plains  of 
Caraccas,  nearly  fenced  round  with  mountainsL  F  O  is 
the  long  strip  of  bare  dry  eands  on  the  west  side  of  the 
Andes  which  constitutes  Lower  Peru  and  the  north  part  of 
Chili ;  and  N  ia  Amatapu,  its  northern  boundary.  H  ii 
the  great  region  of  forests  which  oonstitntes  the  basin  of 
the  Amason,  and  occupies  all  the  rest  of  BraziL  Kear  the 
equator  the  moisture  is  so  excessive,  that  after  160  or  200 
inchea  of  rain  have  fallen  on  the  east  coast,  there  is  still 
suffioient  humidity  in  the  atmosphere  to  afford  oodknis 
showers  to  aU  the  country  up  to  the  Andes.    Here,  there 
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fore,  the  woods  reach  from  side  to  ride  of  the  oontment. 
But  as  we  recede  from  the  equator  the  hmnidlty  diminishee 
rapidly ;  and  though  the  continent  becomes  narrower  to- 
wards the  south,  the  ffupplj  of  rain  falls  off  in  a  still 
greater  proportion,  and  the  forests  extend  over  a  much 
■mailer  spaca.  At  the  foot  of  the  Andes  the  forests  ex- 
tend to  le""  or  18"*  of  a  latitude;  on  the  east  coast  to 
25**  or  probably  ^0^  K  L  are  the  Fampat  or  open  lands  of 
Buenos  Ayres,  extending  on  the  east  aide  of  the  Andes  from 
Cape  Horn  to  the  latitudes  just  mentioned.  If  we  divide 
this  region  into  three  parts,  the  most  easterly,  refreshed 
by  occasional  rains  from  the  Atlantic,  is  covered  with  a 
strong  nutritive  herbage ;  the  second,  which  \b  drier,  dis- 
plays a  thin  coarse  wiry  grass;  and  the  third  portion,  which 
extends  to  the  Andee^  receiving  little  or  no  rain,  is  nearly 
%  desert :  all  the  three  are  destitute  of  timber,  but  the  sur- 
face of  the  third  is  dotted  with  dwarfish  shrubs.  I  is  the 
•outhem  part  of  ChUi  Here  the  prevailing  winds,  which 
are  from  the  west,  coming  loaded  with  the  moisture  of  the 
Pacific  Ocean,  produce  copious  rains  to  nourish  the  herbage 
and  the  forests.  This  applies,  however,  chiefly  to  the 
country  south  of  the  35th  paztilleL  From  that  to  Coquimbo, 
in  latitude  30%  the  wood  is  scanty.  Beyond  50**  on  the  east 
coast  of  North  America,  and  55**  or  58^  on  the  west,  very 
little  wood  grows,  in  consequence  of  the  rigour  of  the  climate. 
Great  misappreheurions  have  arisen  with  regard  to  the 
climate  of  America,  from  comparisons  being  drawn  between 
the  east  ride  of  the  new  continent  and  the  west  ride  of  the 
old.  We  have  already  pointed  out  the  influence  of  winds 
blowing  from  the  sea  in  modifying  the  state  of  the  atmo- 
sphere over  the  land,  both  as  to  heat  and  humidity.  When 
this  drcumstanoe  is  attended  to,  and  when  the  east  and  west 
■ides  of  the  old  and  the  new  continents  are  respectively  com- 
pared with  one  another,  the  difference  is  fmmd  to  be  small, 
and  easily  accounted  for.  In  the  torrid  sone,  and  on  the 
seaehore,  the  temperature  of  both  continents  is  found  to  be 
tke  same,  viz.,  82**;  but  in  the  interior  the  difference  is 
rather  in  favour  of  America.  There  is  no  counterpart  in 
the  Now  World  to  the  burning  heats  felt  in  the  plains  of 
Arabia  and  N.  Africa.  Even  in  the  western  and  warmest 
part  of  the  parched  steppes  of  Oaraocas,  the  hottest  known 
region  in  America,  the  temperature  of  the  air  during  the 
day  is  only  98**  in  the  shade,  which  rises  to  112**  in  the 
aandy  deserts  which  surround  the  Red  Sea.  At  Galaboso, 
farther  east  in  the  Llanos,  the  common  temperature  of  the 
day  is  only  from  88**  to  90**;  and  at  sunrise  the  thermo- 
meter rinks  to  80**.  The  basin  of  the  Amason  is  shaded 
with  lofty  woods;  and  a  cool  breese  from  the  east,  a  minor 
branch  of  the  trade  wind,  ascends  the  channel  of  the  stream^ 
following  all  its  windings,  almost  to  the  foot  of  the  Andes. 
Hence  ^is  region,  thot^  under  the  equator,  and  virited 
with  almost  constant  rains,  is  nrither  excesrively  hot  nor 
unhealthy.  Brazil,  and  the  vast  country  extending  west- 
ward frcon  it  between  the  Plata  and  the  Amason,  is  an 
uneven  table-land,  blest  with  an  equable  climate.  At  Bio 
Janeiro,  which  stands  low,  and  is  exposed  to  a  heat 
comparatively  great,  the  temperature  in  summer  Tsries 
from  68**  to  82*  Fahr.,  and  the  mean  is  only  about 
74^  Farther  north,  and  in  the  interior,  the  Indians  find 
it  necessary  to  keep  fires  in  their  huts;  and  in  the  country 
near  the  sources  of  the  Paraguay,  hoar-frost  is  seen  on 
the  hflls  during  the  colder  months,  and  the  mean  tem- 
perature of  the  year  falls  beloF  65**  or  67^  On  the  de- 
cUvities  of  the  Andes,  and  on  the  high  plains  of  Upper 
Peru,  the  heats  are  so  moderate  that  the  plants  of  Italy, 
IVanoe,  and  Germany  come  to  maturity.  'JLower  Pern, 
though  a  sandy  desert,  enjoys  a  wonderful  degree  of  oool- 
neas,^  owing  to  the  fogs  which  intercept  the  solar  rays. 
At  Lima,  whidii  is  640  feet  above  the  sea,  the  temperature 
tariee  from  53*  to  82%  bmt  the  mean  for  the  whole  year  is 


only  72*.  In  the  plains  of  La  Plata  the  mean  temperature 
of  the  year  is  very  nearly  the  same  as  at  the  corresponding 
north  latitudes  on  the  east  ride  of  the  Atlantic.  At  Buenos 
Ayres,  for  instance,  the  mean  annual  heat  is  19'*'7  of  the 
centigrade  thermometer  (68*  Fahr.),  while  that  of  pieces  on 
the  same  parallel  in  the  Old  World  is  19**8.  The  range  of 
temperature  is  probably  greater  in  the  basin  of  the  Plata; 
but  as  we  advance  southwards,  the  diminishing  breadth  of 
the  continent  makes  the  climate  approximate  to  that  of  au 
island,  and  the  extremes  of  course  approach  each  other.  In 
the  Strait  of  Magalhaens  the  temperature  of  the  warmest 
month  does  not  exceed  43*  or  46°;  and  snow  falls  almost 
daily  in  the  middle  of  winter,  though  the  latitude  corre- 
s^nds  with  that  of  England.  But  the  inference  drawn  f^om 
this,  that  the  climate  is  unmatched  for  severity,  is  by  no 
means  just,  for  the  winter  at  Staten  Island  is  milder  than 
in  London.  In  point  of  fact,  the  climate  of  Patagonia  is 
absolutely  colder  than  that  c^  places  in  the  same  latitude 
in  Europe;  but  the  difference  lies  chiefly  in  the  veiy  low 
temperature  of  the  summw.  This  peculiarity  no  doubt 
results  chiefly  from  the  greater  coolness  of  the  sea  in  the 
southern  hemisphere;  for  beyond  the  parallel  of  48*,  the 
difference  of  temperature  in  the  North  and  South  Atlantic 
amounts,  according  to  Humboldt,  to  10*  or  12*  of  Fahren- 
hrit's  scala  If  we  push  our  researches  a  step  farther,  and 
inquire  what  is  the  cause  of  the  great  warmth  of  the 
Northern  Sea,  we  shall  be  forced  to  admit  that  a  very 
satisfactoiy  answer  cannot  be  given.  Something  may  be 
due  to  the  influence  of  the  Gulf  Stream,  a  minute  branch 
of  which  is  supposed  to  cany  the  waters  of  the  torrid  sone 
to  the  shores  of  Shetland  and  Norway;  butmoh  an  agent 
seems  too  trifling  to  account  for  the  phenomenon.  The 
sum,  then,  of  the  peculiar  qualities  which  distinguish  the 
climate  of  South  America  may  be  briefly  stated.  Near 
the  equator  the  new  continent  is  perhaps  more  humid  thaji 
the  old;  and  within  the  tropics  generally,  owing  to  its  vast 
forests,  the  absence  of  sandy  deserts,  and  the  rievation  of 
the  soQ,  it  is  cooler.  Beyond  the  tropics  the  heat  is  nearly 
the  same  in  the  south  temperate  sone  of  America  and 
the  northern  one  of  the  old  continent,  till  we  ascend  to  the 
latitude  of  Cape  Horn,  where  we  have  cold  summers  and 
«  veiy  limited  range  of  the  thennometer. 

The  mountain  ranges  of  North  America  form  ^o  widely 
distant  hiffhland  regions,  separated  from  each  other  by  the 
vast  interior  plain,  whioh  contains,  in  its  southern  riope, 
the  Miwrisrippi  with  all  its  tributaries,  and  the  other  rivers 
flowing  into  the  Gulf  of  Mexioo,  while  its  n6rthem  part 
contains  the  great  fresh-water  lakes,  and  many  riven 
taking  a  northward  course  to  Hudson's  Bay  or  to  the 
Arctic  seas.  The  watershed  of  this  plain,  dividing  the 
streams  that  run  into  the  Missouri  and  Mississippi  from 
those  communicating  with  the  Saskatchewan,  with  Lake 
Winnipeg,  and  with  Lake  Superior,  is  along  a  line  from 
west  to  east  nearly  coinciding  with  the  48th  parallel  of 
latitude,  and  has  a  mean  elevation  of  1500  feet 

Along  the  whole  of  the  western  side,  from  near  the 
mouth  of  the  Mackenrie  in  the  Arctic  Ocean,  and  from 
Alaska  on  the  Pacific  shore,  to  the  Isthmus  of  Nicaragua 
and  Panama,  that  is,  across  60*  of  latitude  from  north  to 
south,  extends  with  a  grand  double  curve  the  continuous 
length  of  the  Bocky  Mountains,  and  others  which  prolong 
the-  line,  having  a  porition  in  North  America  similar  to 
that  of  the  Andes  in  South  America,  and  shutting  off,  in 
.some  parts,  a  oomparatively  narrow  portion  of  tiie  con- 
tinent, with  the  Padfio  shore,  from  the  great  central  plain. 
But  several  minor  ranges,  branching  off  or  confronting  the 
principal  mountain-ric^  or  backbone  of  North  America, 
enclose  large  spaces  of  a  table-land,  traversed  by  the 
Columbia,  the  Fraser,  and  tlie  Colorado  rivers,  with  thono 
which  join  them,  and  holding  the  Great  Srit  Lake  of 
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UtaH  in  its  central  bodn.  The  Oucede  Monnteiiu  cf 
Wftshington  and  Oregon,  the  Siena  Nerada  of  Oalif  omia, 
and  the  Coast  Range  probnged  throngh  the  Calif omian 
peninsula,  have  a  general  diroetion  from  north  to  aonth; ' 
frhile  the  Wahsatch,  the  -Humboldt,  the  Blue  Moun- 
tains, the  Salmon  River,  and  other  ranges,  stand  rather 
across  the  table-land,  or  obliquely,  from  west  to  east  It 
may  be  oonvenient  to  speak  ol  the  former  series,  regarded 
altogether,  as  the  general  Pacific  Coast  Range,  which  we 
also  observe  to  be  continued  northward,  with  some  intervals, 
beyond  latitude  60^  N.  to  the  peninsula  of  Alaska^  pre- 
senting summits  of  increased  height,  that  of  Mount  St 
Elias  being  above  17,000  feet,  and  Mount  Fairweather 
nearly  15,000  feet  In  the  Cascade  Range  are  Mount  St 
Helens,  north  of  the  Columbia  River,  attaining  an  eleva- 
tion of  15,750  feet;  Mount  Hood  and  Mount  Jefferson, 
about  15,500  feet  The  Sierra  Nevada,  at  its  northern 
extremity,  where  it  forms  an  acute  angle  with  the  coast 
range,  displays  the  lofty  terminal  peak  of  Mount  Shasta, 
having  an  altitude  of  14,400  feet  The  minor  Calif  omian 
Coast  Range  nowhere  rises  to  4000  feet  The  main  Cor- 
dillera or  spine  of  Western  North  America,  which  in  the 
British  Dominion  and  in  the  United  States'  territory  is 
called  the  Rocky  Mountains,  but  which  takes  the  name  of 
the  Sierra  Madre  in  Mexico,  and  in  the  isthmus,  farther 
south,  is  split  into  two  lower  groups  of  a  volcanic  character, 
attains  the  height  of  16,000  feet  in  Mount  Brown,  and 
15,700  feet  in  Mount  Hooker,  both  near  the  64th  degree 
of  latitude,  above  the  source  of  the  Saskiitchewan  river; 
but  Fremont,  in  the  Wind  River  group,  between  Oregon 
and  Nebraska,  is  13,560  feet  high,  and  there  are  peaks  of 
10,000  feet  or  12,000  feet  in  Utah  and  New  Mexico. 
The  highest  mountains,  however,  in  North  America,  ex- 
celling even  Mount  St  Elias,  belong  to  a  volcanio  series 
which  crosses  the  table-land  of  southern  Mexico  from  west 
to  east,  and  of  which  the  culminating  points  are  Popo- 
catepetl, 17,884  feet,  and  Orizaba,  17,373  feet;  while 
Agua,  in  Guatemala,  rises  to  13,000  feet  Thus  we  may 
remark,  at  each  extremity  of  the  Cordillera,  at  its  north 
end,  towards  Alaska,  and  at  its  south  end,  in  Centnl 
America,  it  is  encountered  by  a  cluster  of  volcanoes. 
Mount  St  Elias  being  one  of  this  description,  which  exceed 
the  height  of  the  Rocky  Mountains.  The  spaces  endoeed 
between  the  main  trunk  and  branches  of  this  tniniAn«A 
system  of  mountains  are  several  hundbed  miles  wide^  and 
their  surface  is  elevated  5000  feet  or  6000  feet  above  the 
searlevel,  as  in  the  Utah  lake-basin,  the  Nevada  territory, 
and  the  plateau  of  Anahuac,  or  southern  Mexico,  whidi 
last  has  an  elevation  of  6000  feet  to  8000  feet^  and  has 
therefore  a  temperate  climate  within  the  tropics. 

An  outline  merely  has  been  given  of  the  western  high- 
land region  of  North  America.  The  eastern  highlands  of 
this  continent  are  mainly  constituted  by  the  iJleghaniee 
or  Appalachian  system  of  mountains,  witii  their  dependen- 
cies, which  are  of  no  great  height^  the  Black  Mountain,  or 
Mount  Quyot,  in  North  Carolina,  being  the  highest,  at 
6476  feet;  but  th^  extend  nearly  2000  miles,  from  the 
Gulf  of  St  Lawrence  to  the  Gulf  of  Mexico,  having  a  gene- 
ral direction  from  north-east  to  south-west  The  strip  of 
land,  one  or  two  hundred  miles  wide,  between  these  moun- 
tains and  the  Atlantic  coast,  is  of  the  greatest  historical 
interest,  as  it  includes  the  seats  of  all  the  older  Englie^ 
settlements  on  this  contiQent^  which  seems  destined  for 
the  grandest  dwelling-place  of  our  nation.  North  of  the 
Gulf  of  St  Lawrence,  through  the  peninsula  that  terminates 
with  Labrador  between  the  Atlantic  and  Hudson's  Bigr, 
the  Appalachian  system  of  mountains  is  continued,  or 
resumed,  in  a  range  called  the  Watchish,  only  1500  feet 
high,  but  in  the  severe  climate  of  that  region  covered  with 
perpetual  snow.    The  Alleghanies^  south  of  the  St  Law- 


rence, twAlnilmg  the  Green  Moantsins  of  Yennont  and  the 
White  Mountains  of  New  Hampshire,  are  n«(  so  mnch  a 
chain  of  mountains  as  a  long  plateau,  crested  by  seversl 
different  ridges,  and  intersected  by  wide  valleys  of  con- 
siderable elevation,  but  altogether  on  a  much  smaller  scale 
than  the  highlands  of  Western  America.  East  of  the 
river  Hudson  the  mountains  are  chiefly  granitic,  with 
rounded  summits,  often  covered  with  tuxf  or  moss  to  the 
top;  they  assume  a  more  regular  formatbn  in  Penn- 
sylvania, Virginia,  and  North  Carolina,  but  again  dedine 
and  break  into  detached  groups  in  approaching  their 
southern  extremity  in  Alabuna.  Next  to  the  summit  in 
North  Carolina,  which  is  named  above.  Mount  Washington 
in  New  Hampshire  stands  pre-eminent,  with  an  altitude  of 
6428  feet  The  scenery  of  these  ''White  Mountains"  is 
very  striking,  especially  where  the  Saco  river  cleaves  its 
way  through  the  barrier  of  granite  by  a  cutting  two  miles 
long,  in  one  place  only  22  feet  wide,  between  lofty  pre- 
cipitous walls.  It  is  in  the  "  Green  Mountains,"  succeed- 
ing these  to  the  west,  and  giving  their  name  in  French  to 
the  neighbouring  State,  that  the  prevalent  form  becomes 
that  of  round  humps  on  a  broad  base,  with  firs  or  shiuhs 
growing  on  the  slopes,  and  with  scanty  grass  or  lichens  on 
Uie  summits.  Both  these  two  contrasted  groups  of  New 
England  mountains  enter  the  State  of  Massachusetts  from 
the  north;  the  Hooeac  and  Taoonic  extensions  of  the  Green 
Mountains  rise  on  the  west  side,  while  the  White  Moon- 
tains  are  continued  by  those  of  which  Mount  Holyoka  and 
Wachusett  are  the  most  conspicuous;  and  between  their 
parallel  ranges  is  the  Connecticut  river,  with  the  Honsa- 
tonic.  Mount  Tom,  and  Blue  Hills  to  overiook  its  lower 
course.  These  features  of  the  country,  though  of  far  less 
physical  importance  than  the  towering  peaks  of  Colorado 
and  California,  will  always  be  associated  with  the  genuine 
traditions  of  English  rural,  domestic,  and  social  life,  trans- 
planted to  the  New  World  in  the  17th  oentuiy,  and 
defended  by  a  long  struggle  against  stem  nature  and 
savage  men  in  the  early  age  of  the  American  colonies. 
The  natural  boundary  separating  New  Eng^d  from  the 
great  and  more  modem  State  of  New  York  is  that  noUe 
river  the  Hudson,  rising  in  the  Adirondack  MonntainS| 
near  Lake  Champlain  and  the  waters  of  the  St  Lawrence, 
but  pouring  its  Iwratiful  and  useful  stream  directly  south, 
to  the  greatest  of  American  commercial  ports  and  cttiss. 
This  river  passes  close  by  the  Catskill  and  Shawangunk 
Mountains,  from  which  is  continued  the  general  distribiH 
tion  of  the  eastern  Americsn  highlands  along  the  Atlantie 
stales,  but  with  a  more  westerly  dedination  from  the  eoasli 
running  throng  Pennsylvania,  West  Virginia,  the  borders 
of  Tennessee,  and  North  Carolina,  the  upper  parts  cf 
Georgia  and  Alabama.  It  is  in  Virginia  that  the  ABe- 
^anies  have  their  greatest  breadth,  which  is  aboot  150 
miles.  They  rise  hi^^iest  in-North  Carolina  and  Tennessee 
and  subsequentiy  keep  up  a  distinct  line  of  position,  across 
the  cotton-growing  States,  between  those  of  the  Atlantia 
seaboard  and  those  ol  the  Lower  MissiBsippL  This  ciF> 
cnmstance,  it  may  be  remarked,  has  had  most  impoctaal 
effects  on  the  political  and  military  events  of  late  yeaia^ 
in  the  results  of  the  attempted  secession  of  the  alavdiold- 
ing  States  from  the  Unkm.  Another  f eators  of  physical 
geography,  which  probably  conditioned  the  earlier  i 
of  that  momentous  civil  struggle,  in  the  disputes  r 
to  tiie  Missouri  com^nuse  and  to  the  admiwsinn  of  ] 
as  a  freo4oil  State,  is  the  existence  of  the  Qaik  lange  of 
mountains.  These  stand  in  the  middle  of  the  great  Mis- 
siBsippi  valley,  stretching  across  from  northern  Tezas  to 
Arkansas  and  the  confluence  of  the  Missouri  with  tiie 
Mississippi  By  the  elevation  they  give  to  the  soit  in 
latitudes  between  30*  and  40^  as  well  as  by  the  raised 
table-land  ef  New  Mexico  and  Arizona  larthsr  west*  the 
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area  of  Tlniied  StoW  temtory  foitaUe  for  cotton  pUmta- 
tions  and  for  dare  labour  was  ao  far  limitod,  and  ounfined 
to  the  ahorea  of  the  Qnlf  of^^ezioo  and  tlie  Atlantic  uar 
boari  At  the  lame  time^  in  the  latitadea  north  of  these, 
between  40*  and  00*,  the  whole  Taat  piairie  region  from 
the  Ohio  to  the  Bockj  Monntaina  waa  adapted  to  the 
growth  of  com,  while  it  had  such  oontinnitj  and  nnifor- 
mitj  of  anif ace,  uid  was  ao  pervaded  by  the  grand  rirer- 
system  of  thia  middle  plain  of  North  America,  that  it 
oonld  not  well  undergo  political  diTiaion.  The  entire 
West  being  thus  secnred  to  the  Union,  and  the  better 
pert  of  the  Sonth  being  thus  rescued  from  the  curse  of 
Kegro  slaTezy,  by  the  moulding  hand  of  nature  in  planning 
the  distribution  of  mountain  ranges  and  the  lerel  ground 
all  over  this  continent,  we  may  consider  that  the  political 
and  social- destinies  of  the  great  Finglisb  Bepublie,  Tindi- 
cated  in  the  ciyil  war  from  1861  to  1865,  were  predeter- 
mined in  the  formation  of  the  Umd. 

The  North  American  continent  affords  an  interesting 
study  of  the  geological  changea  and  a4juatments,  by  whi<£ 
the  mighty  work  of  preparation  for  what  promises  to  be  a 
noble  derelopment  of  humanity  waa  slowly  effected  in 
the  remote  epochs  of  the  past  The  oldest  sedimentary 
rocks  anywhere  found  on  the  globe  are  those  which  under- 
lie the  whole  of  Canada,  New  Brunswick,  and  Newfound- 
land, the  I^ibrador  peninsula,  and  the  country  north  of 
Lake  Superior,  perhaps  also  the  less  explored  regions  of 
the  far  Qorth-west  towards  the  Arctic  Sea.  This  series, 
named  the  Laurentian,  from  the  St  Lawrence  rirer,  is  per- 
ceived to  eziat  in  Europe  ouly  in  a  few  scattered  instances, 
in  the  Hebrides,  and  in  Norway  or  Sweden.  In  North 
America  it  occupied  the  most  extensive  areas;  the  thick- 
ness of  its  beds  is  estimated  by  Sir  William  Logan  at 
30,000  feet;  it  rises  to  hills  or  mountains  4000  feet  high, 
and  in  the  deep  gofgp  of  the  Saguenay  river,  forms  f^ 
pendieular  eliffi  df  1500  feet  Only  one  foasil  animal, 
which  has  been  called  the  Eozoon  Canadense,  has  been  dis- 
covered to  have  left  its  trace  in  this  most  ancient  bottom 
of  the  primeval  ocean;  it  was  one  of  the  Foraminifera, 
which  covered  its  gelatinona  body  with  a  thin  crust  of 
carbonate  of  lime,  having  numeroua  holes  or  pores  for  the 
emission  of  its  filament-members,  with  which  to  feel  and 
to  feed  outsida  Next  to  the  Laurentian,  but  with  a  vast 
unknown  interval  of  time,  comes  the  Huronian  or  Lower 
Cambrian  series  It  is  suggested  by  geologists  that,  as 
the  vast  level  bed  of  the  Laurentian  sea  was  cracked  by 
iuienial  changes  of  the  earth's  density,  these  cracks  threw 
op  certain  rulgea  along  the  surface  of  the  present  con- 
tinent^ which  laid  a  foundation  for  the  principal  mountain 
rangea  we  have  described.  At  the  borders  and  extremities 
of  these  mountain  ranges,  it  is  evident  that  there  were 
intense  volcanic  eruptions,  producing  great  quantities  of 
lava  and  oonclomeiate,  basalt,  greenstone,  and  other 
formations  resmting  from  igneous  action.  The  northern 
chores  of  Lakea  Huron  and  Superior  exhibit  results  of  this 
kind;  bat  it  is  in  the  table-Uuids  between  the  Bocky 
Mountains  and  the  west  coast  ranges,  as  in  the  singular 
lava  beds  near  the  Klamath,  On  &  frontier  of  Oregon 
and  North  CaBf omia,  that  volcanic  forces  have  made  their 
strongest  marks  on  the  earth.  On  the  eastern  side  alw)  of 
the  grand  Cordillera,  between  the  sources  of  the  Missouri 
and  of  the  Tellowstone  rivers,  is  a  wonderful  region  of 
boiling  springs  or  geysers,  of  sulphur  beds  and  other 
natural  curiosities,  which  have  recently  been  described  by 
Dr  Hayden,  of  the  United  States'  Government  Survey. 
To  apeak  more  generally  of  the  local  arrangement  of  dif- 
ferent geological  formations,  it  may  be  remarked  that 
oiystalline  rocks  are  spread  over  the  western  parta  of  North 
America,  from  Alaaka  to  Nicaragua,  and  over  the  most 
noiUieai  parts^  also  including  Qzeenland;   but  some  of 


later  date  are  found  in  the  eastern  or  Appalachian  range, 
consisting  of  felspathic  gueiss  and  quarts  rocks,  mingled 
with  talcose  and  chloritic  schists.  The  Palaeozoic  forma- 
tions occupy  that  middle  part  of  the  continent  which  lies 
between  the  Bocky  Mountains  and  the  great  lakes,  as  weU 
as  the  shores  of  Hudson's  Bay,  and  some  portions  of  the 
Atlantic  coasts.  With  reference  to  the  Lower  Silurian  or 
Sfluro-Cambrian  period,  it  is  abundantly  illustrated  by  the 
Trenton  and  associated  limestones,  which  can  be  traced 
over  40^  of  longitude,  their  beds  consisting  entirely  of 
<£^&m  of  coral,  sheUs,  and  crinoids,  from  the  shallow 
inland  sea,  teeming  with  animal  life,  that  once  filled  the 
whole  levd  space  between  the  Alleghanies  and  the  Bocky 
Mountains,  separated  by  these  ridges  from  the  Atlantic 
and  Pacific  Oceans,  and  sheltered  from  the  cold  Arctic 
currents  by  the  northern  Iwaurentian  highlands.  This 
space,  whidi  is  now  the  central  plain  of  North  Amei-ica. 
comprising  the  prairies  and  the  Mississippi  vdley,  was  then 
a  coral  sea  with  archipelagos  of  voleanic  isles,  resembling 
that  of  Australasia  in  the  South  Pacific.  The  next  forma- 
tion succeeding  the  Silurian  presents  immense  deposits  of 
sandstone  and  shale  from  the  muddy  waters  ti'oubled  by 
subterranean  motions;  this  is  the  Devonian  formation, 
which  in  America  has  been  called  the  Erian,  on  account  of 
the  great  development  of  such  beds  south  of  Lake  Erie. 
The  deposits  of  this  period  in  the  western  contii^ent  are 
stated  to  be  15,000  feet  in  thickness.  They  include  the 
diff  U^estones,  studded  with  calcareous  corals  of  great 
size  and  beauty  of  shape,  noticed  by  Sir  Charles  Lyell  at 
the  falls  of  the  Ohio,  near  Louisville;  these  limestones  are 
estimated  to  extend,  as  an  ancient  coral  reef,  over  500,000 
square  miles  of  the  American  middle  plain.  In  the  State 
of  New  Tork  and  in  Western  Canada  there  is  the  comi- 
ferous  limestone,  in  which  the  imbedded  corals  have  been 
replaced,  in  the  cavities  they  once  filled,  by  flinty  horn- 
stones  which  present  the  perfect  coral  forms,  as  though 
cast  in  a  mould.  In  the  Carboniferous  age  the  great 
internal  sea  of  the  continent  was  slowly  dianged  into 
swampy  flats  and  shallow  lakes  or  creeks,  and  gradually 
filled  with  a  rank  vegetable  growth,  afterwards  buried 
under  later  marine  deposits  and  pressed  into  the  existing 
coal-beds.  Of  this  period  there  are  very  extensive  de- 
velopments throughout  the  eastern  half  of  the  great  middle 
plain  to  the  Alleghanies.  This  portion  of  America  seems 
to  have  been  land,  covered  with  the  forests  of  that  period, 
while  the  western  half  of  the  middle  plain,  a  northward 
extension  of  the  Gulf  of  Mexico,  was  stiU  under  water. 
As  the  eastern  half  of  North  America,  between  the  Mis- 
sissippi and  the  Atlantic,  was  thus  in  the  Carboniferous 
era  well  raised  out  of  the  sea,  it  exhibits  no  traces  of  the 
succeeding  Permian  age,  such  as  'vte  find  in  Europe.  The 
earliest  periods  also  of  Mesozoic  time  have  failed  to  leave 
any  record  here,  but  their  formations  appear  towards  the 
western  range  of  mountains  in  '^hat  was  the  bed  of  a 
Mediterranean  Sea.  It  is,  however,  the  Cretaceous  system, 
with  its  characteristic  greensand,  its  sands,  clays,  marhi, 
and  soft  grey  limestones,  that  occupies  most  space  in 
Western  America,  between  the  meridians  of  97*  and  112*. 
These  strata,  overlaid  sometimes  by  those  of  the  Tertiary 
periods,  extend  through  the  country  up  the  Missouri,  the 
Platte,  the  Arkansas,  and  the  Bed  Biver,  to  the  Bocky 
Mountains;  they  also  form  parts  of  the  plains  enclosed  by 
different  mountain  rangee  beyond  the  Cordillera.  Along 
the  eastern  side  of  the  Appalachians  there  is  a  broad  belt 
of  the  Cretaceous  formation,  stretching  from  the  Pelawar^ 
across  the  upper  ports  of  Yirginia,  Carolina,  Georgia,  and 
Alabama.  Among  the  fossil  animal  remains  discovered  in 
this  formation  in  North  America,  which  are  enumerated  in 
a  separate  list,  one  of  the  most  remarkable  is  that  of  the 
MotesauruSf  a  combination  of  the  serpent  with  the  liaid 
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lonn,  lometimes  80  feet  in  length,  and  of  aqnatio  habita. 
The  Tertiazy  depoaita,  including  the  boulder  clay,  prerail 
chiefly  jalong  the  aeawaid  diatricta,  from  Long  Island, 
above  New  York,  to  the  peninaula  of  Florida,  and  around 
the  ahorea  of  the  Mexican  Gulf,  and  likewiee  on  the  Pacifio 
ahore  from  Lower  California  to  Vanconver  laland,  alao  in 
aome  detached  instanoea,  aa  in  Nebraaka,  in  the  midat  of 
the  interior  plain.  The  newer  Pliocene  ia  met  with  in  the 
aouthem  part  of  Maine,  and  on  the  ahorea  of  Lake  Cham- 
plain.  The  drift  formation  Uea  moatly  north  of  40^  kti- 
tude.  Alluvial  depoaita  are  of  great  amount  from  the 
large  rivera  and  lakes,  especially  in  the  delta  of  the  Miaaia- 
dppi,  which  has  an  area  of  13,600  square  miles,  and  must, 
by  Sir  Charles  Lyell's  reckoning,  have  taken  67,000  yeara 
for  its  oompoaition,  at  the  rate  of  the  bringing  down  of  aoUd 
matter  by  that  mighty  river. 

The  mineral  products  of  North  America  are  of  unequalled 
richness  and  variety.  Qold  ia  abundant,  to  a  proverb,  in 
California,  and  likewise  in  Nevada  and  Montana.  It  ia 
also  found  in  British  Columbia,  Mexico,  Central  America, 
and  Canada,  and  sparingly  in  Virginia  and  South  Caro- 
lina. Silver  is  obtained  from  Mexico  in  larger  quantities 
than  from  any  other  country;  it  is  supplied  also  by  Cali- 
f  omia  and  by  Honduras,  and  a  vein  of  this  metal  ia  worked 
in  Newfoundland  Great  masses  of  almoet  pure  copper 
are  found  in  the  Huronian  rock  strata,  the  north  and  east 
shores  of  Lake  Superior  being  the  richest  of  copper-mining 
regions;  while  New  York  State  and  Indiana  possess  a 
share  of  the  same  metal,  and  it  is  found  among  the  wea- 
tem  mountains  in  different  countries  from  British  Columbia 
to  the  isthmus.  The  iron  ores  of  Pennsylvania,  and  those 
of  Canada,  including  New  Brunswick,  are  of  the  greatest 
unportance;  the  former  are  rendered  more  available  by 
their  occurring  dose  to  the  beds  of  bituminous  coal,  giving 
materials  for  the  manufacturing  industiy  of  Pittsburg; 
wMle  anthracite  coal  is  obtained  from  the  eastern  districts 
of  Pennsylvania.  It  is  estimated  that  one-third  of  the 
total  area  of  this  State  is  occupied  by  coal-fields,  which 
can  scarcely  be  exhausted.  Lead  is  found  in  Wisconsin, 
niinoii,  and  Missouri,  in  New  York  State,  in  Canada,  in 
California,  and  in  Central  America,  as  well  aa  quicksilver ; 
white  zinc  is  got  from  Arkansas  and  New  Jersey ;  both 
Canada  and  Mexico  produce  tin.  Reverting  to  the  subject 
of  coal,  as  having  an  intimate  economic  connection  with  all 
metallic  wealth,  it  should  be  observed  that  the  united  area 
of  all  the  coal-fields  in  the  United  States  is  estimated  at 
190,000  square  miles,  exceeding  twentyfold  those  of  Europe. 
The  chief  of  these  coal-fields  are,  first,  the  Appalachian, 
extending  from  the  Susquehanna,  in  Pennsylvania,  to  the 
Tuscaloosa,  in  Alabama,  along  the  west  side  of  the  Alle- 
ghany Mountains;  the  area  of  this  coal-field  is  70,000 
square  miles,  and  ita  greatest  thickness  2500  feet ;  secondly, 
the  coal-field  of  Michigan,  about  the  centre  of  that  State; 
thirdly,  the  extensive  coal-field  between  the  Ohio  and  the 
Mississippi,  across  the  Statea  of  Indiana  and  Illinois; 
lastiy,  the  Iowa  and  Missouri  coal-field,  which  occupies  a 
lai^ge  space  in  the  very  centre  of  the  continent  Coal  is 
found  also  in  Nova  Scotia,  in  British  Columbia,  and  Van- 
couver Island,  and  wherever  the  Upper  PalsMzoio  strata 
prevail  in  the  geological  atructure.  But  in  the  voat  extent 
of  British  American  territory  north-west  of  Lake  Superior, 
around  Lake  Winnipeg  and  up  the  Saskatchewan  river, 
even  as  far  aa  the  Peace  river,  in  latitude  56^  N.,  it  may 
be  expected  that  manufacturing  aa  well  aa  agricultural 
piosperity  will  result  from  the  use  of  immense  stores  of 
ntiural  wealth  existing  in  the  soil  of  that  long-neglected 
lan'^  which  is  now  proved  to  have  a  climate  not  more 
sevt^  than  the  inhabited  provinces  of 'Canada.  The  iron 
and  x>pper,  more  especially  of  the  Canadian  Dominion, 
"Will  •  iploy  and  enrich,  in  all  probability,  at  aome  future 


period,  a  nation  that  may  become  greater  m  material 
reeouxoea  than  the  moat  powerful  kingdoma  of  Europe. 
In  view  of  theae  pxoapeeta  from  the  working  of  the  useful 
metala,  by  the  aid  of  that  most  useful  product  of  the 
earth  which  suppUee  heat  and  mechanicsi  force  to  the 
service  of  human  industry,  we  may  regard  the  Calif omian 
gold-fielda  aa  a  matter  of  secondary  importance.  They 
have  indeed  been  surpassed  by  the  productiveneaa  of  thoae 
in  Australia  and  New  Zealand. 

Nine-tentha  of  North  America  lying  under  the  tempe- 
rate xone,  the  climate  follows  a  different  law  from  what  i» 
obaerved  in  the  southern  peninsula,  and  presenta  more  stiik  • 
ing  contrasta  with  that  of  the  best  known  parte  of  the  Old 
World.  The  long  narrow  region  now  denominated  Central 
America,  which  connects  the  two  great  divisions  of  the  con- 
tinent, stretching  from  Panama  to  Tehoantepec,  has  in 
general  a  very  humid  atmosphere;  but,  for  a  tropical  oouu 
try,  it  must  be  only  moderately  hot,  as  every  part  of  it  u 
within  a  small  distance  of  the  sea.  At  Vera  'Fax  the  rains 
fall  during  nine  months  of  the  year.  Mexico  is  hot,  moist, 
and  unhealthy  on  the  low  coasts;  but  two-thirds  of  ita  area, 
comprising  all  the  populous  districts,  consist  of  table-land, 
from  5000  to  9000  feet  in  height  In  consequence  of  this 
singular  configuration  of  ita  surface,  Mexico,  Uiough  chiefly 
wi^in  the  torrid  zone,  eiijoya  a  temperate  and  equable  cli- 
mate. The  mean  heat  at  tiie  capital,  which  ia  7400  feet 
above  the  sea,  is  62}%  and  the  difference  between  tho 
warmest  and  coldest  months,  which  exceeds  30*  at  London, 
ia  here  only  about  12*;  but  the  atmosphere  is  deficient  ia 
moisture,  and  the  country  suffers  from  drought.  Beyond 
the  parallel  of  24*  N.  the  western  shores  are  hot  and  arid 

In  the  extensive  region  lying  between  the  parallels  of 
30*  and  50*  N.,  which  comprdiends  three-fourths  d  the 
useful  soil  of  North  America,  we  have  three  well-marked 
varieties  of  climate^  that  of  the  eaat  coast^  the  west  coast, 
and  the  basin  of  the  Mississippi     On  the  east  coast,  from 
Georgia  to  Lower  Canada,  the  mean  temperature  of  the 
year  is  lower  than  in  Europe  by  9*  at  the  latitude  of  40*, 
and  by  12}*  at  the  ktitude  of  50*,  according  to  Humboldt  s 
calculation.     In  the  next  place,  the  range  of  the  thermo- 
meter is  much  greater  than  in  Europe,  tiie  summer  bemg 
much  hotter  and  the  winter  much  colder.     At  Quebec  the 
temperature  of  the  warmest  month  exceeds  that  of  the 
coldest  by  no  less  than  60J*  of  Fahr.;  while  at  Paris,  which 
is  nearly  under  the  same  latitude,  the  difference  ia  only  31*. 
In  the  third  place,  the  climate   andergoes  a  mors  rapid 
change  in  America  as  we  proceed  from  south  to  north,  a 
degree  of  latitude  in  the  middle  of  the  temperate  aone  pro- 
ducing a  decrease  of  annual  temperature  of  1**13  iihr. 
in  Europe,  and  of  1*'57  Fahr.  in  Amenca.    The  comparison 
is  greatiy  to  the  disadvantage  of  America  when  made  in 
this  form;  but  when  the  east  coasto  of  the  two  continenti 
are  compared,  the  case  ia  altered ;  the  Old  World  is  found 
to  have  no  superiority  over  the  New,  for  Pekin  baa  stiD 
colder  winters  and  warmer  summers  than  Philadelphia, 
which  is  under  the  same  latitude.     It  is  the  west  coast  of 
the  new  continent  which  ought  to  exhibit  the  climate  d 
Europe ;  and  from  the  obeervationa  made,  we  have  reason  to 
believe  that  it  ia  quite  aa  nuld  and  equablo.    At  the  month 
of  Columbia  river,  in  latitude  46^*  N.,  it  appears  that 
the  mean  heat  of  the  warmest  month  waa  alxrat  62*  Fshr.,  of 
the  coldeet  about  36*,  and  of  the  whole  year  51*.    Nov 
the  place  ia  under  the  same  latitude  with  Quebec^  whers  tbe 
anow  liea  five  months,  and  the  mean  temperature  during 
the  three  winter  montha  ia  18*  below  the  freeiing  point 
Thia  single  circumstance  marks  emphatically  the  oontrut 
in  the  dunate  of  the  eaat  and  west  coaata  of  North  America 
But  the  mouth  of  Columbia  river  ia  also  under  tiie  asms 
parallel  with  Nantea  at  the  mouth  of  the  Loire;  arid  w 
have^  therefore,  good  grounds  to  conclude  that  the  vast 


GLIlCi.TE.] 


A  M  E  K  I  C  A 


68] 


coast  of  America^  In  the  middle  latitadee,  has  nearly  as  mild 
and  equable  a  climate  as  the  west  coast  of  Europe.  The 
climate  of  the  great  central  valley,  or  basin  of  the  Mississippi, 
has  a  considerable  affinity  to  that  of  the  east  coast  It  was 
long  a  matter  of  dispute  in  what  the  difference  between  the 
two  consists,  bat  this  seems  at  last  to  have  been  clearly 
settled  by  the  meteorological  registers  kept  at  the  military 
posts  of  the  United  States.  From  a  comparison  of  four  of 
these  registers,  from  poets  near  the  centre  of  this  great  val- 
ley, with  others  kept  on  the  Atlantic  coast  in  ike  same 
latitudes,  it  appears  that  the  extremes  of  heat  and  cold 
in,  the  basin  of  the  Mississippi  are  from  5*^  to  6**  higher 
and  lower  than  on  the  coasts  of  New  England.  The  pro- 
portion of  fair  weather  to  cloudy  is  as  5  to  1  in  favour 
of  the  east  coast.  The  climate  of  the  interior,  therefore, 
exhibits  in  still  greater  excess  those  extremes  of  tem- 
perature which  distinguish  the  eastern  coast  of  this  con- 
tinent from  the  western,  and  from  the  shores  of  Europe. 
The  fourth  region  of  extrsrtropical  America  includes 
the  parts  beyond  Mount  St  Elias  on  the  west  coast, 
and,  in  the  interior,  the  plains  extending  from  the  60th 
parallel  to  the  Polar  Seas.  The  intensity  of  the  cold 
in  this  tract  of  country  is  scarcely  equalled  by  anything 
that  is  known  under  the  same  parallels  in  NorUiem  Asia. 
The  northernmost  spot  in  America  where  grain  is  raised  is 
at  Lord  Selkirk's  colony,  on  Bed  River,  in  latitude  50^ 
Wheat,  and  also  maize,  which  requires  a  high  summer 
heat,  are  cultivated  here.  Barley  woidd  certainly  grow 
as  far  north  as  Fort  Chippewyan,  in  latitude  SS}"",  where 
the  heat  of  the  four  summer  months  was  found  by  Captain 
Franklin  to  be  4°  higher  than  at  Edinburgh.  There  is 
even  reason  to  believe,  that  both  this  species  of  grain  and 
potatoes  might  thrive  as  far  north  as  Slave  Lake,  since  the 
spruce  fir  attains  the  height  of  50  feet  three  degrees  farther 
north,  at  Fort  Franklin,  in  latitude  65^  These,  however, 
are  low  and  sheltered  spots;  but  in  this  dreary  waste 
generally,  it  will  not  be  found  practicable,  we  suspect,  to 
carry  the  arts  of  civilised  life  beyond  the  60th  parallel; 
and  the  desirable  country,  capable  of  supporting  a  large 
population,  and  meriting  the  name  of  temperate,  can 
scarcely  be  said  to  extend  beyond  the  52d  parallel  At 
65**  the  snow  covers  the  ground  in  winter  to  the  depth  of 
only  two  feet,  but  small  lakes  continue  frozen  for  eight 
months.  The  sea  is  open  only  for  a  few  weeks,  fogs  darken 
the  surface,  and  the  tiiermometerin  February  descended  in 
one  instance  to  mintu  58%  or  90^  below  the  freezing  point 
At  Melville  Island,  dnder  the  75th  parallel,  such  is  the 
frightful  rigour  of  tiie  climate,  that  the  temperature  of  the 
year  falls  V  or  2^  below  the  zero  of  Fahrenheit's  scale.  It 
is  a  peculiarity  in  the  climate  of  America,  that  beyond  the 
parallel  of  50^  or  52**,  it  soems  to  become  suddenly  severe 
at  both  extremities.  At  the  one,  summer  disappears  from 
the  circle  of  the  seasons;  at  the  other,  winter  is  armed 
with  double  terrors. 

The  zoology  of  America  is  espedally  interesting;  on 
account  of  the  contrast  which  exists  between  the  faunas  of 
the  north  and  south  portions  of  the  continent — a  contrast 
which  is  especially  exhibited  in  the  case  of  the  Mammalia. 
The  zoological  province  which  naturalists  mark  off  as  con- 
stituted l^  South  America  and  part  of  Central  America 
has  been  termed  the  neotropical  region,  and  the  area 
which  has  the  nearest  relationship  to  this  is  the  Indian 
region.  Ab  regards  South  America,  the  Andes  have 
the  highest  value  as  zoological  boundaries;  next  to  them 
in  importance  are  the  rivers,  and  then  the  confines  of 
the  forest  region.  The  Quadrumana  are  well  represented, 
and  are  especially  characteristic  of  the  forest  region 
which  principally  prevails  in  the  western  half  of  the  con- 
tinent None  are  known  to  occur  on  the  west  side  of  the 
AsdAs  Houth  of  Guax&<iuii    The  sub-order  Platyrhina  is 


peculiar  to  South  America,  and  so  far  as  research  has  yet 
extended,  it  is  not  known  even  to  have  existed  on  any 
other  areai  On  the  other  hand,  no  oatarhine  or  lemurine 
Quadrumana  have  yet  been  found  in  South  America.  Some 
of  the  lower  forms  of  monkey  appear  to  have  some  affini^ 
with  the  Lemuridn,  which  occur  in  India,  Africa,  and 
Madagascar.  There  are  two  fiimilies,  vi&,  the  Cebidas  and 
Hapalidsd,  all  the  members  of  which  are  strictly  arboreal 
in  habits.  Some  of  these  monkeys  are  the  most  highly 
developed  troe-dimbers  known,  and  in  many  cases  they  na«ly 
if  ever  descend  to  the  ground ;  and  since  the  monkeys  at 
South  America  have  never  been  seen  to  swim,  it  might  be 
expected  that  the  broad  streams  of  the  continent  effectually 
limit  the  distribution  of  certain  monkeys.  The  largest 
species  is  Lagathrix  HumbddUi^  so  that  as  a  whole  the 
American  monkeys  are  smaller  than  those  of  Asia  and  Africa. 
Ab  they  are  the  most  powerful  of  arboreal  Mammalia, 
they  rule  the  f oreste,  and  tbis  may  in  part  account  for  the 
scarcity  of  squirrels  in  this  region.  The  Cebide  have  a  wide 
range,  extending  from  the  south  of  Mexico  to  the  Uruguay. 
They  include  the  highest  forms  of  American  monkey,  and 
its  most  specialised  representatkes  are  those  which  have  the 
best  adaptation  for  life  in  trees,  as  may  be  exemplified  by 
Ateles,  with  its  long  limbs  and  prehensile  tail  This  httcr 
organ  serves  all  the  purposes  of  a  fifth  hand;  the  under 
surface  is  bare  and  provided  with  tactile  papillse,  so  that  a 
monkey  not  only  holds  by,  but  also  feels  with  it  It  is  as 
mobile  and  flexible,  and  in  its  way  as  useful  to  this  genus 
of  monkey  as  is  the  trunk  to  the  elephant  The  genus 
includes  numerous  species,  the  estimate  of  different  natural- 
ists varying  from  8  to  40,  but  about  10  spedea  have  been 
well  established.  Most  of  them  occur  in  Brazil  and  the 
Gnianas;  but  each  species  generally  has  circumscribed 
Hmita.  Thus  A,  panisciu  occurs  in  the  north-east  comer 
of  ihe  continent^  between  the  Bio  K^gro  and  the  Amazon. 
On  the  south  side  of  the  Amaeon  its  place  is  taken  by 
another  species,  A,  marginatus.  A,  BariUttii  occurs  on 
the  Upper  Amazon.  Brachyteles  is  represented  by  a*  single 
species  in  South-East  Brazil  Several  species  of  Lagothnx 
have  been  described,  although  perhaps  all  are  but  varie- 
ties of  but  one  species.  L,  Huwholdtii  is  confined  to 
the  Upper  Amazon,  west  of  the  Bio  Kegro,  and  in  some  of 
the  contiguous  valleys  of  the  Orinoco  bi^in.  Mycetes  has 
six  species,  ranging  from  Guatemala  to  South  Brazil  2i, 
smieidui  occurs  on  the  north  side  of  the  Lower  Amazon; 
if.  earaya  on  the  Upper  Amazon ;  and  J£.  belubtUh  is  the 
species  which  occurs  near  Para,  and  south  of  the  Lower 
Amazon.  All  the  above  genera  have  prehensile  tails,  with 
bare  under  surfaces.  Kyctipithecus,  with  three  or  four  species^ 
occurs  in  the  upper  portions  of  the  Bio  Kegro,  Amazon, 
and  Orinoco  basms.  Callithiix  ranges  over  the  same 
ground,  but  also  extends  into  South-East  Brazil  Cnrysothrix 
occurs  throughout  the  northern  part  of  the  r^on.  The 
genus  Hthecia  (including  Brachyurus)  is  represented  Ij 
about  12  species  in  the  Amazon  basin.  P.  irroraUt  ia 
confined  to  the  south  bank  of  the  Upper  Amazon ;  another 
species  only  occurs  on  the  north  side  to  the  west  of  the  Bio 
Negra  P.  taUmaa  is  the  species  east  of  the  Bio  Negro,  and 
there  is  a  species  limited  to  the  south  side  of  the  Upper 
Amazon.  The  family  Hapalidn,  or  marmosets,  has  about 
30  species,  belonging  to  the  genera  Hapale  and  Midas, 
which  range  throughout  the  forests  of  South  America. 
One  species,  H.csdipus,  occurs  in  Costa  Bica,  but  this  is  the 
northemmoFt  limit  <^  the  family.  It  seems  that  the 
distribution  of  the- monkeys  is  restricted  to  the  areas  dad 
with  continuous  foresib)  so  that  the  absence  of  monkeys  in 
the  Fampean,  Andisian,  and  Peruvian  sub-r^ons  is  mainly 
due  to  the  absence  of  continuous  forests.  It  is  also  notic&> 
able  that  the  sub-orders,  families,  and  genera  extend  over  the 
greater  portion  of  the  Brazilian  sub-region ;  whereas  ki 
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manj  inatancos  thii  sab-region  is  pareeDed  out  into  districts 
hj  the  kiger  streams,  wllch  are  characterised  by  distinct 
spedes.  H^poe  it  is  probable  that  the  continnonsness  of 
the  forest  area  has  lasted  ihroaghoat  the  duration  of  those 
species,  bat  not  so  long  as  the  genera  haTs  dieted ;  and 
that  those  spedes  which  oooor  on  both  sides  of  the  Amason, 
Bio  Kegro^  and  other  laigo  rirers,  originated  at  an  earlier 
period  thsm  those  restricted  to  one  side.  The  irsnt  of 
means  of  communication  witb  North  America  wonld  account 
for  the  absence  of  monkeys  in  that  region.  Oor  space 
will  not  allow  of  oor  dwelliiig  so  fully  on  the  other  orders, 
but  we  may  notice  that  the  arboraal  habit  is  strongly 
marked  in  many,  and  that  the  <trctly  arboreal  groups  are 
frequently  represented  in  riyei^bouuded  areas  by  distinct 
spedes.  It  often  happens  that  generr,  both  of  vertebrates 
and  inyertebrates,  which  are  elsewhere  tenrestrial,  are 
represented  in  the  Amazonian  forests  by  arboreal  spedes. 

TheOamiToradonot  present  so  marked  a  feature  as  regards 
distribution  as  the  monkeys.  The  families  Felida,  Ganid«, 
MustelidA,  and  UrudA  are  represented ;  but  the  Hyaenida 
and  Yiverrida  are  absent,  unless  Bassaris  of  Mexico  be 
referred  to  the  latter  family.  Tlie  Felida  comprise  two 
groups,  one  formed  of  species  which  are  uniformly  coloured, 
the  other  of  those  which  are  striped  or  spotted.  Felis  <mee^ 
the  jaguar,  is  the  largest  feline  animal  of  this  region, 
and  ranges  from  La  Plata  to  Louidana,  and  on  both  sides  of 
the  PeruYian  Andes.  Tlie  puma  or  F,  ccmoUor  is  known 
eveiywhere  from  Patagonia  to  as  far  as  50^  or  60*  K.,  a 
range  from  north  to  south  of  about  110^,  whidi  ii  probably 
greater  than  that  of  any  otlier  mammal.  i^./Kiyvrot  occurs 
on  all  the  pamposol  the  soutbem  portion  of  South  America. 
F.  mitis  and  F.  macrura  belong,  to  South-East  Brazil ;  F, 
tigrina  and  cdidogaster  to  the  Amason  basin;  while  F, 
pardaiia^  F.  eyra,  and  JFV  yoffouaroundi  range  from  Braal 
to  Texas.  The  Canido  family  ii  represented  by  the  genera 
Icticyon  and  Canis.  The  f  ormor  comprises  but  one  spedes, 
which  is  confined  to  Brad!,  via.,  /.  venaticiu,  which  is  an 
aberrant  form  between  dogs  and  badgers.  The  do^  com- 
prise C,  Jybatut,  C.  eanerivorua,  C.  vkidut,  €•  ftUpieaudns, 
C,  atarof,  C,  moffelUinicut,  and  one  or  two  oUier  spedes. 
The  Mustelid»  are  not  abundant^  there  being  only  a  few 
spedes  of  each  of  the  sub-families  Muttdinm,  LiUrina,  and 
Jfelinat;  and  among  otliers  JiuMaJrenata;  two  spedes  of 
GalictU,  a  genus  only  found  in  this  region;  Lvira  thiUntU 
and  hraziliensis;  and  seyeral  spedes  of  Mephitis  bdonging 
to  the  sub-genus  Thiosmus.  Of  Urddo  there  occur  Urnu 
cmaittt  in  Peru,  and  perhaps  Unut  fingilegiu ;  Froeyon 
eanetivonuy  Ncuwiy  and  CercolepUt,  The  last  two  genera 
are  characteristic  of  South  America.  In  this  order  the 
spedes,  with  the  exception  of  a  few  which  range  into  Korth 
America,  are  restricted  to  this  area ;  but  only  four  of  the 
eleven  genera  are  peculiar,  the  others  ranging  not  only  into 
North  America,  but  also  into  the  Old  World.  The  latter 
genera  do  not  form  a  prominent  feature  in  the  fauna,  and 
the  spedes  have  probably  migrated  from  North  America  in 
comparatively  recent  times  from  a  geological  point  of  view. 

In  the  order  Artiodactyla  the  sub-order  Ruminantia  is 
represented  by  a  few  spedes  only  of  Cervus,  bdonging  to 
the  neotropical  sub-genera  Furdf  er,  Goassus,  and  Blastooerus, 
and  even  these  only  occur  sparingly  in  the  open  tracts. 
There  is  nothing  to  represent  the  enormous  herds  of 
Antdopes  and  Bovida,  which  are  so  characteristio  of  North 
America  and  portions  of  the  Old  World.  Auchenia,  how- 
ever, is  a  chuacteristic  genus  frequenting  the  Andes,  and 
is  interesting  on  account  of  its  being  ti^e  only  genus  of 
Ruminants  which  is  confined  to  South  America.  It  is 
isolated  and  far  distant  from  the  other  members  of  the 
family  Camelidn,  which  are  now  special  to  Asia ;  but,  as 
we  ahall  presently  find,  the  gap  in  distribution  and  structure 
: — «Diied  by  the  extinct  spedes  of  North  America.    The 


dutfacteristio  genus  IMcotyleb  is  the  sole  representative  u 
South  America  of  the  sulMxrder  Omnivora  and  of  the  fsmilj 
Stddn,  a  family  which  is  restricted  (naturally)  to  thi 
Neotropical,  ufithiopian,  and  Indian  regions.  Another 
remarkable  genus  is  Tapirus,  which  represents  in  this  region 
the  elephants  and  rhinoceroses  of  the  Old  World.  Until 
recently,  the  tapirs  of  Sumatra  and  the  Malay  Arehipelsge 
were  considered  to  bdong  to  the  same  genus,  but  Dr  Gray 
Lm  proposed  that  the  latter  be  ranked  in  a  dirtinct  genui^ 
Rhinochoems.  llLere  are  several  spedes  of  South  Amertcsn 
tapirs,  ^ii.^  T,  ameriocoius^  T.  viilonu,  T.  LauriUardii,  T. 
BoulmU,  and  perhaps  one  or  two  others  not  determined. 
An  allied  form  exists  in  the  irthmus  of  Panama,  naady 
SUumognaikui  BairdU,  which  is  considered  as  the  type  oif 
a  distinct  sub-family.  There  are  no  true  Proboaddeans  in 
this  region.  The  order  Sirenia  is  represented  by  the  genus 
Mftpft^r'^f,  of  which  three  or  four  spedes  occur  in  the  Amtiwwi 
and  other  large  rivers.  This  genus  is  remarkaUe  for  its 
distribution,  since  spedes  bdonging  to  it  frequent  the  fresh- 
water streams  of  the  oppodte  coast  of  AMca.  Several 
spedes  of  dolphins  andporpoLBes  occur  in  the  lai^ger rivers; 
some  of  them  range  up  almost  to  their  sources,  and  sie 
strictly  river  q;>edes,  being  unknown  in  the  adjoining  sees. 
The  presence  of  these  cetaceans,  together  with  the  distaooe 
of  the  shores  (several  miles)  and  the  high  waves,  impart  to 
some  portions  of  these  rivers  a  more  or  leas  oceanic  aspect 
The  order  Bruta  ii  abundantly  represented  in  this  region,  of 
the  fauna  of  which  it  constitutes  the  most  marked  peculiaritj. 
Marsupialism  is  not  a  prominent  feature  in  this  region,  but 
its  presence  is  important^  because  it  now  occurs  nowhere  ebe 
out  of  the  Australian  region.  It  should  be  observed  that  the 
connection  is  stronger  with  the  extinct  marsupial  fauna  of 
Pslnarctic  regions  than  with  the  living  one  of  Austrslia. 

The  fossil  and  living  mammalia  of  this  region  seem  to 
indicate  that  at  present  our  knowledge  of  the  extinct  faunss 
is  very  fragmentary.  This  is  shown  in  various  wayiL 
None  of  the  remains  can  be  definitdy  assigned  to  an  dder 
period  than  the  Post>Pliooene.  The  region  was  essentially 
the  same  as  at  present,  zoologically,  the  same  cnaracteristie 
groups  of  platyriune  apes,  rodents,  cats,  dogs,  edentates,  and 
opossums  being  represented;  while  the  catarhine  apes^ 
insectivora,  oxen,  rMnoceroses,  and  other  groupa  were  ex- 
duded,  or  at  any  rate  are  not  known  to  have  existed  in  it, 
so  that  its  isolation  from  the  other  zoological  regions  must 
have  commenced  before  the  Post-Pliocene  period.  The  extra- 
ordinary devdopment  of  large  forms  allied  to  the  sloths  sod 
ant-eaters ;  the  restriction  of  the  Toxodontia  amongst  the 
Post-PUocene  Tno^mmftlA^  and  of  the  subungulated  Rodents 
among  the  living  mftinmAla  to  this  region, — ^these  and  other 
facts  would  lead  the  paleontologist  to  bdieve  that  the  area 
must  have  been  inhabited  by  mammals  during  the  periods 
which  preceded  the  Post-Pliocene,  as  far  back,  perhaps,  as 
the  Miocene  or  Eocene.  The  Toxodontia  indude  the  f  onns 
of  Pachyderms  most  nearly  allied  to  the  Rodents,  while  the 
subungulated  Rodents  are  those  of  the  order  which  approsch 
nearest  to  the  Pachyderms.  As  both  these  groups  oecor 
here,  and  here  only,  we  may  reasonably  expect  to  find 
genera  partaking  of  the  general  features  of  both  ordeis  in 
beds  of  an  earlier  geolo|^cal  age  in  South  Americs.  Ihs 
prindpal  genera  and  spedes  found  fossil  in  this  rc^on  srs 
the  following.    In  the  Argentine  Confederation  we  haT»— 


Ifacranohenia  patachoaica. 
Ulyptodon  adnicaiidiiB. 

daripea. 

tdbensnlatna. 


ckvicandatoa 
dAvataa. 
asper. 
alongatiM. 
llacbairodos  I 


Felit  longifrona. 
Gaiua  piotdopex. 

avna. 
Kephitis  prinuBfra, 
Ursaa  booffrenda. 
liTopotamna  1 

antiques. 
Ctenomya  ootuBrensis. 
Lagostomna  angoatidcBa 
I  Cavia  hreviplioatai 


£^1 


ilegalanjx  meridionaUi. 
jeflfononL 
eumdanib 
deriUd. 
Toxodon  boQneicterf. 

oiraniL 
Maatodon  homboldtli. 
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Mmtherimn  ftHMricanimi. 
AIjXod«]i  giganteiu. 

grmoQia. 

fobnstiUL 

darwiniL 
BotHdothariiim  laptooepluJiiiiL 
oaTien. 

Some  of  these  also  ocenr  in  Brasil,  where  epeeies  haTe 
also  been  found  belonging  to  the  genera  fiallUM'T,  Cebos, 
Protopitheensy  Chlamydotheriam,  Ccelogenysy  Colodon, 
Dasypna,  £quw  neogaui^  £guui  princ^nlu,  Enryidon, 
HeterodoDy  Hoplophoros,  Mynneoophaga,  Neeedon,  Fktchj- 
therinm,  and  Xennms.  Remains  of  manj  of  these  genera 
haye  also  been  found  on  the  banks  of  the  Bio  N^gio  in 
Umgnay,  and  those  of  some,  snch  as  Mastodon,  Equns, 
Anchenia,  &&,  in  Ecnador.  As  space  forbids  oar  dwelling 
upon  the  points  of  interest  which  these  f oesil  forms  present, 
we  pass  on  to  the  lists  of  the  extinct  faunas  of  North 
America. 

The  oldest  speeies  yet  found  in  North  America  belongs 
to  Dromatherium,  and  was  found  in  the  Triassio  beds  of 
Virginia.  Then  nothing  is  known  until  we  come  to  the 
Tertiary  deposits  which  were  formed  in  lakes  along  the  base 
and  in  the  midst  of  the  Rocky  Mountains  and  neighbouring 
ranges,  and  in  the  marine  beds  which  lie  nearer  the  pre- 
sent sea  margin.  The  following  lists  are  giyen  hy  Dr 
Leidy,^  who  considers  the  oldest  beds  in  Nebraska,  which 
rest  on  the  Cretaceous  series,  as  of  Miocene  age.  They 
contiiin  Titanotheriumproiai,  Lophiodons,  and  several  other 
foims  which  would  induce  us  to  regard  them  as  Eocene. 
IlovBTer,  we  follow  his  lists.     The  Miocene  species 

Gamivofa. 
Cutidfl. 
AmphicyoQ  Tetus. 
graciUi. 
Hmiodontida. 
H jsnodon  hoiridii& 
cnuntaa. 
cmciaiii. 
Felida. 
Drepanodon  (Machairodus) 
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Diniotia  feliiiA. 
Ciminantia. 
Oreodontida. 
Oroodon  cnlbartBoiu. 
gracilia. 
m^or. 
affinia. 
hybridna; 
•ballatoa. 
jCarycoohcania  propnos 
LapUnoheiiia  miyor. 
decora, 
nitida. 
AgriochsridA. 
Agriochcenia  antiquiw. 
mi^or. 
latiixoiia. 
Oimelida. 
Poebrotherinm  wilaonL 
Protomeiyx  hallL 
MoacUdc 
I^ptooieEyz  CTiiiaL 
Artiodaetjla. 
Suido. 
Elotherims  mortcnd. 

Since  tius  Ust  was  published  numerous  genera  and  species 
have  been  discovered  in  Wyoming  and  other  districts  in  the 
far  west  from  what  appear  to  be  the  older  or  Eocene  group 
of  beds.  Amongst  these  the  most  remarkable  is  the  large 
Dinoeertu  nUrabiliSf  an  animal  which  had  three  pairs  of 
horns,  and  which  was  intermediate  in  character  between 
the  Proboscideans  and  the  Perissodactyles.  There  are  also 
^  ioum  Acad.  NvL  ScL  Fhiladalpliia.  voL  Tit      isw! 


Artiodaetyla. 
Baid«. 

BlothariniB  ingans. 

aoporuiuii. 
leidyaaom. 

PeidioBnia  probaa. 

Loptoohama  a^eetaUUSi 

Nanohyna  pananna. 
Anthiaoothenda. 

Hyopotamna  amerioamia. 
Anoplotherida. 

Titaiiotkariiim  pronti. 
PerisBodaotjla. 
ShinooerotlJMb 

Rhinooeroa. 

Hyrooodon. 
TWouida. 

LophiodoD. 
Solidaii|;iila. 
Anohitheriida. 

Anchitheriam. 

AnehiTipna. 

Hypohippua. 

Panhippoa. 

Anchippodua. 
Rodentia. 
Leporidn. 

ralcolagaa  haydanL 
GaatoiidM. 

Palaooaatar  netraaoimiia 
tfuridou 

Enmya  elegana. 
InaaotiTora. 
Srinaddflw 

Leptictia  haydanL 

lotopa  dakotenaia. 

Onomyi  carteii. 


several  generalised  forms  in  the  foregoing  lists»  which  present 
a  fauna  with  numerous  remarkable  features,  which  we  can 
only  briefly  allude  ta  It  is  "quite  distinct  in  character 
from  the  present  South  American  fauna^  and  yet,  like  it,  it 
has  a  strong  Auatio  fades';  at  the  same  time  It  resembles 
in  many  points  the  older  Tertiary  f auxia  of  Europe.  The 
occurrence  of  rhinoceroses,  camels,  and  milisk'deer.  Is  'aotice> 
able ;  but  its  great  feature  is  the  abundance  of  oreodouts 

gtiich  family  is  not  known  elsewhere)  and  of  equine  f  oima 
e  Pliocene  fauna  consists  of  the  following  genera  and 
species: — 


Oaroivon. 
Canid«. 
Gania  anvns. 


vafar. 
haydanL  . 
Felida. 
Paandnlima  intrvpidiis. 
^nrodon  ferox. 
UzaidaB. 
Leptaictoa  primus. 
Rmninaiitia. 
Oreodontid«^ 
Kaxyohyuae* 


Roxninantla. 
AntilopidB. 
CJoacnyirfiircatis. 
Artiodaotrla. 
Boidflw 
Diootylfls. 
Pariaaodactyla. 
Bhinooerotidai 
Rhinooeroai 
Proboaddeau 
Maatodon, 
Elaphaa. 
Solidimgiila. 
Eonidbk 
Himrion. 
Protohippoa^ 
Mexychippua. 

Bodantia. 
Gaatorid«» 
Caator. 
Hyatricidn. 
Hyatiiz. 


migor. 
Oamalida. 
Procamoliia  rolmatiia. 

ooddeatalis. 

gradlia. 
Homoeamoliia  flam'Tina. 
Megalomexyx  mobrarenaia. 
Marvcodiia  neoatoa. 
CanridA 
OafTiia  wanenL 

The  Post-Pliocene  forms 

Gamiron. 

GaaidjB. 

Gania. 

Falids. 

Falia. 

Uiaida. 

Frocyon  lotor. 

priacos. 
Uiaoa  amerieaniis 
ampUdena. 
Aictodon  priatinus. 
Ifoatelidfl. 
Galera  maorodoD. 
BmniiiaDtia. 
Gamalida. 

Gamelopa  kansanna 
Cenrida. 
Gervna  viiglnlanna. 

taiaadiia. 
amarioaaus. 
Oapridn. 
OtU  mammiTlaria. 
Oviboa  moachatua. 
bombifironai 
aarifrona. 
BoridiB. 
Biaon  amaricanva. 
latlfiona. 
antiquna. 
priacoa. 
Artiodaetyla. 
Snidfl. 
Diootylaa  nasntna. 
Platjgonna  oompraaraa. 
Periaeodactyla. 
Tanirids. 
Tapinia  americanna. 
hayalL 

Here  it  is  observable  that,  while  this  fauna  has  a  general 
resemblance  to  that  of  the  preceding  period,  most  of  the 
genera  are  distinct  Seveoral  existing  genera  make  their 
appearance,  as  also  a  number  of  forms  which  appear  to  have 
migrated  from  South  America,  and  after  a  temponuy  astab* 


Pariaaodaetvla. 
Proboaddeoi. 
Maatodon, 
Elaphaa. 
Soliduigula. 
EquidB. 
ilipparion  vennattnk 
Equoa  miyor. 
ftatenms. 
padficoa. 
converaidcna. 
tan. 
foaaOia. 
Rodentia. 
Leporidau 

Lepoa  nylTatloa. 
Sdnnda. 
Arctomya  monaz. 
Sdnma. 
Gaatoridie. 
Gastor  eanadenala. 
Gaatoroidea  ohioenaia. 
Garidff. 

HydrodioBnia  Raojd. 
GhinchillidiBb 

Amblyrhin  inundata 
Muridja. 
Ncotoma  xnagiatar. 
Maranipialia. 

Diddphya  rixginiaoa. 
Edentata. 

Megatherium  mirabOa^ 
Megalonyz  jeflenonL 


validnai 
Mcgalodnna  rodena. 
Erentodon  priacna. 
Uylodon  barlanL 
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liahment  to  have  disappeared.  One  remarkable  feataro 
is  the  abundance  of  horaesi  wliich  is  such  that  North 
America  may  be  regarded  as  the  hmd  of  horses  during  the 
Pliocene  and  Post-Pliocene  period. 

The  existing  mammals  ctf  North  America  must  now  be 
considered.  We  can  only  refer  to  a  few  of  the  more  con- 
spicuous species  here.  South  America  has  numerous 
families  peculiar  to  itself,  but  North"  America  has  none 
which  are  not  also  represented  in  South  AmericsL  There 
are  numerous  representatives  of  the  Canidco  or  dog  family, 
such  as  the  prairie.  Mexican,  and  maned  wdlves.  and 
several  foxes,  of  which  the  Arctic,  common  American,  cross, 
and  silver  foxes  are  of  high  commercial  value  on  account 
of  their  furs.  Amongst  the  cats  are  three  or  four  species 
of  lynx,  which  afford  valuable  furs.  The  beaver,  though 
abundant  in  some  places,  is,  like  the  biaon,  fast  dimimsh- 
ing  before  the  encroaching  steps  of  the  colonists.  The 
grbzly,  the  black,  and  the  polar  bears  are  common  in  the 
more  mountainous  and  colder  regions  of  the  continent,  and 
are  much  hunted  by  the  fur  traders.  Racoons  and  Vir- 
ginian opossums  are  prevalent  in  the  south  portion  of  the 
United  States.  The  Rocky  Mountain  goat  reigns  supreme 
amidst  the  rocks  in  inaccessible  fastnesses  of  the  Rocky 
Mountain  range;  while  the  rein-deer,  the  elk,  and  the 
wapiti  give  a  character  to  the  mammalian  fauna  of  the  more 
level  districts.  Further  details  respecting  the  mammals  of 
North  America  will  be  found  under  the  names  of  the 
separate  countries;  and  those  who  wish  for  still  fuller 
information  may  consult  the  works  of  Lord,  Small,  Mflller, 
Harlan,  and  Allen  on  thif  mammals  of  various  regions.  The 
Quadrupeds  of  Jforth  America  by  Audubon  and  Bachman, 
tiie  articles  by  Qilpin  in  the  publications  of  the  Institute 
of  Natural  Science  at  Halifax,  Adams'  Fidd  and  Foreet 
Hambles,  The  North-West  Postage  by  Viscount  Milton  and 
Dr  Cheadle,  Morgan's  work  on  the  Beaver,  and  the  nume- 
rous reports  issued  by  exploration  expeditions. 

The  birds  of  America  are  veiy  numerous  in  almost  every 
great  family.  The  researches  of  Wilson,  Charles  Lucien 
Bonaparte,  Audubon,  Richardson,  Dekay,  Blakiston,  Casain, 
Oundlach,  Lord  Lawrence,  Sclater,  Salvin,  and  Baird,  have 
beautifully  illustrated  the  ornithology  of  North  America ; 
while  those  of  Azara,  Humboldt,  Swainson,  Watertou, 
Edmonstone,  Darwin,  Landbeck,  Philippi,  Cassin,  Ac,  have 
thrown  great  light  on  that  of  South  America.  The  North 
American  species  of  birds  already  described  amount  to 
nearly  700 ;  the  species  of  South  America  are  over  2300 ; 
so  that  we^ittk^'t'airly  estimate  the  ornithology  of  America 
to  indud^jUp-^^g^'^Of^.  3000  species.  The  fossil  remains 
deserve  particulate  ittPfif^B.  It  is  very  probable  that  the 
footprints  on  the  .elder  s6fcondary  rocks  of  North  America 
are  thope'lof  ;bll^^' 'A  4arge  number  of  remarkable  genera 
found'^^thWC^f^cboW  ryckl  have  recently  been  described 
l^  ProS^MWr,M«Ph  iwft  otJiek 

The  serpentft.'of .'America {are  very^ .niimerous,  and  in- 
clude '•tabevigst  ^rtibers/  the  '  following  egstfexttPt—Tortrix, 
Galamaria,,    CorouellS,.^  ^enjxion,    Heterodon,^  L^codon, 


Ck)luber;TB[eripet(>diyps,,J*f 
Dip6aa^d>Til9i»iQ{iP|li^ 
cephalus,  Crotolus.  -^^ ' ' ' 

Of4iese;  the  beh^  H 
snake* "aye  eutirily  iJectfliar 
by  far  t^e  moiBt  deadly  of  se: 
America '  have  •'  beoh :  "^U 
brooke.  ■'":'''■■    '    :V\) 

The   North  Arfieriirfm 


^ophis,  Dendfbplfj^^lJiybphis^ 
l(^>sis,  Bo^j£)iii^  Trigono- 

ion  and  QtfAsXS^^f^^ 
Ameri<^^  ^d^d^f^.^^V^  lire 
mt%,,,3Jfo:ir^RSia<^:  Horth 
:ribed  by  Deka^/Aod^OoK 

.7.:.:7:.T.T 


t^rians  biiyiig  J5^!iie'ig6nera 
.Crocodile,  Alligator,.  Anqlis,  Skipk,  ^gama,;'1ti;opidoleipi8, 
'CipliiseiUrus,  leptophil  •  Of 'the  llarildfe  tfi^^^fif  ^Ktfna, 

^ti^, andHyu..;, ;  '.;■'/  *:'.;■' '•':'!•''•/',"".'■"'" 

"*'   The  North  AjtneSriean  and  A'slafic  teriorU  form  &^io<^6gJaa 
^fiigdom,  accordliifil  lb  t)f  Stn^iitfe.  >ilch^iir'chjMil:^^ 


by  the  prevalence  of  E^ydes  and  by  the  preeenee  uC 
tiionychides.  In  the  North  American  region  tilien  are  44 
species  distributed  over  four  sub-r^ona — ^vii.,  the  narth- 
west  part,  which  lies  west  of  the  Rocky  Moantains ;  the 
north-east  part,  which  lies  east  of  them;  the  south  east  part 
and  the  south-west  part,  which  embraces  Central  Ammfia 
South  America  and  Australia  together  form  another  king- 
dom, characteriused  by  the  prevalenoe  of  Chelydea,  and  ths 
total  absence  of  Trionychides^  There  are  about  35  ^edes 
in  the  South  American  region. 

The  multitude  of  fishes  in  South  America  is  extraordinazy, 
and  still  more  so  is  the  marvellous  variety  of  form  which 
they  exhibit  A  large  number  of  species  have  very  cueam- 
seribed  ranges,  so  that  not  only  does  each  river  baaan  have 
a  distinct  faima,  but  a  number  of  distinct  faunas  ooeopy 
different  portions  of  the  same  river,  as  is  well  exemplified 
in  the  Amazons,  Tocantins,  Rio  Negro,  and  other  riven, 
where  most  of  the  fishes  at  stations  a  few  hundred  mika 
apart  are  for  the  most  part  specifically  distinct  Profeaaar 
Agassis,  in  his  scientific  journey  through  Biasil,  collected 
about  2000  species  from  the  Amazon  baiin  only.  In 
fishes,  as  in  other  dasses,  there  is  a  remarkable  diffierenoe 
between  the  faunas  of  North  and  South  America,  and  in 
this  class  also  North  America  has  much  in  oonunon  with 
Europe  and  North  Asia.  The  sturgeons  abound  in  Nczth 
America,  but  are  absent  in  South  America,  where  the  eorre> 
sponding  group  is  the  Qoniodonts;  theSiluroids  are  abundant 
in  both  portions  of  the  continent ;  the  perches  are  numerooa 
throughoutNorth  America,  but  none  occur  in  South  America, 
where,  however,  they  are  represented  by  the  Chromida 
The  Qrprinoids  are  abundant  in  North  America,  but  absent 
in  South  America,  where  we  have  the  allied  group  of 
Cyprinodonts.  The  Characinee  of  South  America  represent 
the  Salmonid»  of  North  America,  each  group  being  confined 
to  its  own  portion  of  the  continent  There  are  several 
other  small  families  present  in  South  America,  such  as  the 
Erythrinoids,  Qymnotines,  and  others. 

In  the  meagre  outline  of  American  vegetation  whidi  it 
is  possible  to  attempt  here,  we  shall  more  or  less  strictly 
adhere  to  the  principle  laid  down  by  Schouw,  viz.,  that 
in  constituting  a  botanical  region,  at  least  one-half  of  the 
species  and  one-fourth  of  the  genera  should  be  peculiar 
to  it  We  shall  therefore  divide  the  horizontal  range  ol 
the  vast  continent  into  zones,  commencing  with  the  Arctic^ 
and  proceeding  towards  the  Antarctic  CSrdo. 

In  the  ArotU  Region  or  Begion  of  Sax\/ragaeecg,  as  near 
to  the  Pole  as  man  has  yet  penetrated,  is  found  the  red 
snow  plant  {Frotoeoecus  nivalie)^  penetrating  the  snow 
itself,  sometimes  to  the  depth  of  12  feet,  and  covering 
for  miles  with  its  crimson  tints  the  difis  and  ice-floes  of 
the  Polar  Sea.  Greenland  is  botanically  distiuguiahsble 
from  Arctic  America  proper,  inasmuch  as  it  produces 
heath  (Calluna  vulgaris),  which,  it  is  somewhat  xemsik- 
able,  is  nowhere  to  be  found  on  tiie  continent 

The  most  remarkable  of  the  sub-arctie  lichens  ii  thai 
known  as  Tripe  de  JSoehe,  which  has  often  preeerved  the 
lives  of  famished  "  trappers,'  who,  but  for  its  sustenance^  * 
must  have  perished  of  hunger.  The  Saxifrages  which  dis- 
tinguish ifna  region  vary  in  species,  and  sometimes  fai 
genera,  fi^'"tl]p^^  jof  Europe,  but,  genendly  speakings 
there  is  df[f^p^.)ipes^lance,  which  amounts  almost  to 
identity,  as  tne  Arctic  uores  m  approached. 

Jlmerging  from  the  region  of.jF — '•* 

gmf^M^^'df^'inM 

kn^ltfieWof^  i^li^^  ihe 

mwcr  odk_j:<??fetti^i»i«3d^ 
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!Qwrcm  alba  and  Quercui  Mwiloba),  and  the  icarlat  oak 
Qtureua  eoednea).  None  of  these,  in  regard  to  the  quality 
of  their  timber,  can  stand  comparison  vrSk  the  Biitidi  oak, 
though  some  of  them  are  Tory  TalnaUei 

The  western  or  Calif omian  and  Oregon  distrieta  of  this 
region  are  in  many  respects  distinct  in  character.  Fole- 
momaeecB  aboond ;  also  £$eh&choUtia  eali/onUea,  species  of 
FlatyBtetnonf  KemopkUa^  Oilia,  CoUinna,  ClarMa,  Bar- 
tonia^  and  Butoeha.  Conif er»  also  ezist  in  abondanoe^  some 
of  them  possessing  great  botanical  interest^  sach  as  Abiet 
DougloiU^  FaUoniana,  nobilit,  amabUit,  grandiSf  loiioearpa, 
JPinui  Lambeiiiana,  Sabiniana,  intiffnii,  J^^i^V^  po>^ 
derota,  moniiecia^  ealiJbrnica^Frmnoniiana,  C<n^eri^flexQ%9y 
Thuja  gigoMtea^  Setqwia  giffonUa,  Junipenu  deaXbata  and 
oeeideiUalis,  and  Ccutanea  t^fysophylla,  Fwui  pfmdero$a 
predominates  in  the  forests  ^  Upper  Oregon,  and  along 
with  it  occnr  Ahiu  baUamea,  eanadeTisit,  Douglaniy  nobUis, 
and  alba.  Vivid  colonrs  mark  the  basaltic  region  of 
Upper  Oregon.  Rhododendron  maerophyllum  is  f oond  in 
Yancoaver  Island.  Barley,  oats,  rye,  wheat,  bnckwheat, 
and  maize,  along  with  the  common  froit-trees  and  colinary 
yegetables  of  the  temperate  regions,  are  cultivated. 

The  region  of  Jfagnoliai  lies  between  parallels  30*  and 
36*,  embracing  the  southern  portion  of  North  America. 
Nearly  seventy  species  are  known  to  exist  CyoadaeeoSy 
AnonaoeoBy  SapindacecB^  Zinffiberaceai,  Jfelastomaeeofy  CaO' 
taeecg,  and  numerons  other  tropical  forms,  show  themselves. 

The  forest  trees  display  either  broad  shining  foliage  like 
the  Liriodendron  and  ^tctdtu,  or  pinnated  leaves  iSze  the . 
Acacia  and  Bobinia,  They  are,  moreover,  decked  with 
magnificent  blossoms.  Bice,  sngar-cane,  and  cotto/i  are 
the  special  objects  of  colture  in  this  region. 

The  region  of  Cactu9e$  and  Peppers  indades  Mezioo, 
Guatemala,  and  South  America  to  the  Amazon  (to  an 
elevation  of  6000  feet  above  the  sea-level),  as  also  Quiana, 
certain  parts  of  Peru,  and  New  Granada.  The  leaves  of  the 
plants  of  the  isthmus  of  Panama  are  covered  with  hair  and 
tomentum,  while  greenish  and  yellow  flowers  predomi- 
nate. The  indud^  portion  of  South  America  produces 
MauriUa  fleantoea,  the  Ifuriehi  or  Ita  Falniy  and  Vtdoria 
regia.  Tlie  Yegetable-ivory  pakn  {Phytdephae  tnaerocarpa) 
is  a  native  of  Columbia  and  rem.  Tarns,  plantains, 
chocolate,  sogar,  coffee,  cocoa-nut^  &&,  are  cultivated  in 
this  region. 

The  Mexican  highlands,  rising  over  6600  feet  above  the 
sea-level,  produce  Pinue  reUgioea,  Pmue  aptUeame,  Pinut 
Eartwegii,  Pinui  Montegumof,  and  Teucodium  diiichum, 
European  grains  are  cultivated  with  success. 

Tlie  region  of  medicinal  bark  trees  (Cinehonae)  em- 
braces the  Cordilleras  between  parallels  6  N.  and  20**  S., 
where  the  elevation  ranges  between  6000  and  9600  feet 
In  the  lower  parts  of  this  region  coffee^  maize,  and  potato 
are  cultivated. 

/The  region  of  Galeeolariat  and  SeeaUoniM  is,  generally 
speaking,  coextensive  with  the  preceding,  but  at  an  ele- 
vation  greater  than  9600. 

The  West  Indian  region  is  marked  by  the  prevalence  of 
ferns  and  orchids,  and  has  a  vegetation  intermediate  be- 
tween that  of  Mexico  and  the  north  of  South  America. 

We  next  come  to  the  region  of  Pdlm»  and  Ifelaetomai, 
which  lies  to  the  east  of  the  Andes,  between  the  Equator 
and  the  Tropic  of  Capricorn.  Here  the  luxuriance  of 
vegetable  life  is  olmost  startling  to  European  eyes.  The 
forest  trees  of  Brazil  tower  to  an  almost  incredible  height, 
while  the  very  imderwood  is  composed  of  Palms,  Melasto- 
macesB,  MyrtacesB,  Crotons,  and  Tree  IPems.  In  the  tree- 
leas^  ^ts  are  found  Heb*  3onias,  Dorstenias,  and  tall  grasses. 
Inm^e&b  Composite,  Yemonias,  arboieacent  Solanums, 
and  species  of  i^chsia,  Solandra,  Lasiandra,  Lauras,  Ficus, 
and  Cassia  abound.  The  trees  are  covered,  stem  and  branch* 


with  Ferns,  Aracen,  Tillandriaa,  Orchids,  Cactuses,  Pepero- 
miaa,  Qesneras,  and  innumerable  other  epiphytic  plants. 

The  region  of  arborescent  Compoeitce,  extending  from 
the  Tnmic  of  Capricorn  to  lat  40^  S.,  embraces  S^ithem 
Brasil,  La  t^ta,  and  Chili  The  distinctive  features  of  the 
Upper  Cordilleras  reappear  here;  Calceolarias  and  Escal- 
lonias  abound.  Tkuja  teiragona,Podooarpu$  chiliatia,Th%fa 
ehUenne,  and  Chili  pine  (Arattcaria  imbrieata),  are  native  to 
this  region,  the  last-named  being  a  hardy  conifer,  extend 
ing  along  the  Chilian  Andes  from  37"  to  40**  S.  In  the 
noghbonrhood  of  B^o  Janeiro  is  found  Arauearia  brati' 
Itana,  Wheats  vine,  peach,  and  many  European  plants 
are  cultivated  tb  great  perfection  in  this  region. 

The  Antarctic  region  comprehends  the  Strait  of  Magal- 
haens,  Tierra  del  Fuego,  and  the  Falkland  Islands.  Many 
European,  and  more  especially  British,  genera  appear  in 
this  region,  and  species  of  Saxifraga,  G^ntiana,  Axbutus, 
Trimula,  and  other  Arctic  and  NorUi  Temperate  forms  are 
common.  In  Fuegia  the  evergreen  beech  (Fague  Foreleri), 
the  deddoous  beech  {Fagtu  antartica),  and  Drymie  'Win- 
teri,  correspond  to  the  biroh,  oak,  and  mountain  ash  of 
Scotland.  The  Fuchsia  is  a  native  of  Fuegia.  Among 
ahrube  maybe  mentioned  CkUiotricum  amdloides,  Veronica 
eUipUea  and  deeuaaatay  Bmpetrum  minim,  and  PemeUya 
empetri/olia;  among  ferns,  Zomaria  alpina  and  Magd- 
lanica;  and  among  lichens,  Umea  mdamnihoL 

Northern  America,  though  its  vast  forests  have  now 
been  exposed  for  centuries  to  the  axe  ol  dviliB'ed  man,  h& 
still  one  of  the  best  wooded  regions  of  the  world.  Among 
the  principal  foreat-trees  are  Sie  pine,  oak,  ash,  hickory, 
red-beech,  Canadian  poplar,  chestnut,  black  walnut,  maple, 
tulip-tree,  and  white  cedar. 

Central  America  produces  extensively  mahogany,  pimento, 
sarsaparilla,  vanilla,  Peruvian  balsam,  and  many  other 
valuable  woods  and  drugs. 

Nearly  two-thirds  of  the  surface  of  South  America-  are 
stiU  covered  with  gigantic  forests,  which  must  ultimately 
disappear,  like  many  of  those  in  the  north,  before  the 
combined  efforts  and  necessities  of  commerce  and  agri- 
culture. The  most  distinctive  and  valuable  forest-trees  of 
South  America  are  the  greenheart  and  the  mora.  The 
coiKC-tfoe,  which  yields  a  juice  very  like  milk  in  its  pro- 
perties, is  also  a  remarkable  product  of  this  region. 

Maize  is  by  far  the  most  important  farinaceous  product 
of  the  New  World.  It  waa  the  only  grain  which  the 
earliest  European  settlers  found  cultivated,  to  some  extent, 
by  the  natives.  -For  nutrition  it  is  inferior  to  wheat,  but 
it  is  mnch  more  prolific,  and  is  suited  to  a  greater  variety 
of  soils.  Tobacco  is  also  indigenous  to  America,  whence 
its  use  has  extended  over  the  whole  world.  Among  roots, 
the  potato,  which  we  also  owe  to  America,  is  wiSiout  a 
rival  Millet,  tapioca,  arrow-root,  cocoa,  copaiva,  cinchona, 
jalap,  sassafras,  nux-vomica,  the  cochineal  plant,  the  agave 
or  Ajnerican  aloe,  and  the  pine-apple  are  also  indigenous 
to  the  continent 

It  is  impossible  here  to  do  more  than  touch  on  the  vast 
subject  of  the  botany  and  the  indigenous  vegetable  pro- 
ducts of  the  New  World.  For  fuller  information,  in  addi« 
tion  to  that  contained  in  articles  in  the  present  work  that 
treat  of  the  geographical  distribution  of  plants,  the  reader 
is  referred  to  the  numerous  valuable  American  works  ol 
such  authors  as  Beck,  Bigelow,  Breckenridge,  Brown, 
Carson  (Medical  Botany),  Darby,  Darlington  (Agricultural 
Botany),  Asa  Gray,  Harvey  (Alg»),  Ravenel,  Sprague, 
Strong,  Torrey,  ito.  An  extended  description  of  the  forest 
trees  of  North  America  will  be  found  in  the  great  work  of 
Michaux  azul  Nuttall,  The  Norih  American  Sylva, 

The  origin,  history,  languages,  and  condition  of  the 
American  nations  present  ample  materials  for  speculation ; 
but  before  toudiing  on  these  subjects,  the  queation^wenta. 
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itself,  Wbat  is  tlia  total  of  the  indigenoiu  popoktioaf 
Humboldt^  in  1823,  estimated  the  number  of  Indians  at 
8,610,000.  BoUoert  estimated  the  number  existing  in  1863 
asfoIlowB: — 

Hazloo 4*000.000 

Pem 1,600,000 

BoUrla. 1,400,000 

Centnd  America. 1,000,000 

PangiUT 700,000 

Ecuador 500,000 

United  SUtea 500,000 

Other  ooontriaa ^ 1,114*710 


Total 11,014*710 

It  Is  probable  that  these  numbers  ha^e  been  diminished : 
the  latest  official  returns  for  the  United  Btatess  in  1872, 
estimate  the  Indian  population  at  300,000.  (SeelKDiAKS.) 

The  indigenous  population  of  America  presents  man 
under  many  aspects,  and  society  in  various  stages,  from 
the  regular  but  limited  civilisation  of  Mexico  and  Peru,  to 
cavBge  life  in  its  most  brutal  state  of  abasement  At  one 
extremity  of  the  country  we  find  the  pigmy  Esquimaux  of 
four  feet  and  a  half  in  height,  and  at  the  other  the  Pata- 
gonian  standing  above  six  feet  In  complexion  the  variety  is 
great,  and  may  be  said  to  embrace  almost  every  hue  known 
elsewhere  on  the  face  of  the  earth,  except  the  pitchy  black 
of  the  Negro.  About  one-half  of  all  the  known  languages 
belong  to  America;  and  if  we  consider  every  little  wander- 
ing horde  a  distinct  community,  we  have  a  greater  number 
of  nations  here  than  in  all  the  rest  of  the  world.  Amidst 
all  this  diversity  philosophers  have  thought  they  were  able 
to  discover  certain  general  characters,  sufficiently  marked 
to  distinguish  the  Ajmerican  nations  from  those  of  the  old 
continent  It  is  foreign  to  our  purpose  to  inquire  whether 
the  varieties  of  form,  stature,  'and  complexion,  in  the 
human  spedos, .  are  modifications  produced  by  external 
causes  operating  differently  on  distinct  portions  of  the 
progeny  of  one  primitive  poir,  or  whether  several  laees 
were  origmally  created,  and  have  given  birth,  by  their 
mixture,  to  the  amaring  varieties  we  witness.  We  assume 
the  former  opinion  as  true,  because  the  probobilities  seem 
to  be  in  its  £ivour ;  but  the  phenomena  present  themselves 
to  us  in  the  same  light  in  iniichever  way  they  originated. 

Physiologists  are  not  at  one  in  their  accounts  of  the 
characteristics  of  the  aborigines  of  the  new  world,  nor  ore 
they  agreed  as  to  whether  they  should  be  considered  one 
race  or  several  Blumenbach  places  them  all  under  one 
class,  except  the  Esquimaux.  Boxy  Bt  Vincent  divides 
them  into  four  races,  or  five  if  we  indude  the  Esqui- 
maux, under  the  following  designations. — 1.  The  nohm- 
bian,  which  comprehends  the  tribes  formerly  inhabiting 
the  Alleghany  Mountains,  Oanada,  Florida,  the  eastern 
coasts  of  Mexico,  and  Central  America ;  and  the  Oaribs," 
who  occupied  the  West  India  Islands  and  Guiana.  2.  The 
Amerioan,  embracing  the  tribes  which  occupy  all  the  other 
parts  of  South  America  east  of  the  Andes,  except  Pata- 
gonia. 3.  The  FatagoituM  rape,  inhabiting  tiie  southern 
extremity  of  the  continent  4.  The  Jfepiunian,  inhabiting 
the  western  coasts  of  both  divisions  of  the  continent^  from 
California  to  Cape  Horn,  and  which  he  oonsiders  as  essen- 
tia y  the  same  with  the  race  spread  over  the  Malay  Penin- 
sul  and  the  Indian  Archipelaga  With  this  race  are  classed 
the  Mexicans  and  Peruvians.  By  another  writer  the  species 
are  reduced  to  two,  the  Coiombian  and  the  Anuriean; 
the  former  including  all  the  North  American  tribes,  with 
the  Caribs,  the  Mexicans,  and  Peruvians,  and  other  in- 
habitants of  the  Cordillera;  and  the  latter  the  BradUan 
Indians  and  PatagoniansL  Neither  of  these  systems,  when 
tested  by  facts,  is  very  satisfactory.  Dr  Prichard  thinks 
that  the  mutual  resemblanoe  among  the  American  nations 
\ias  been  exaggnrated  by  some  writers;  yet  it  is  certain 


that  there  is  more  of  a  common  family  character  in  tkdr 
organisation  than  in  that  of  the  incQgonons  popnktinii 
of  Asia  or  Africa.  *^  The  Indians  of  New  Spain,*  st^i 
Humboldt,  "  bear  a  general  resemblanoe  to  thoM  who  in- 
habit Cf^ula,  Fbrida,  Peru,  and  BranL  We  have  Aa 
same  swarthy  and  copper  colour,  straight  and  smooth  hsir, 
■mall  beard,  squat  body,  long  eye,  with  the  comer  diieeled 
upwards  towards  the  temples,  prominent  cheek-bones,  thick 
lips,  and  expression  of  gentleness  in  the  month,  strongly 
contrasted  with  a  gloomy  and  severe  look.  Over  a  millioB 
and  a  half  of  square  leagues,  from  Cape  Horn  to  the  mcr 
St  Lawrence  and  Behring's  Straits,  we  are  stnick  at  tlie 
first  glance  with  the  general  reeemblanoe  in  the  features  d 
the  inhabitants.  We  think  we  percdve  them  all  to  be 
descended  from  the  same  stock,  notwithstanding  the  pro- 
digious diverdty  of  their  languages.  In  the  portrait  dravi 
by  y olney  of  the  Canadian  Indians,  we  reoogniae  the  tribes 
scattered  over  the  savannahs  of  the  Apure  and  the  Osrony. 
The  same  style  of  features  exists  in  both  AmericasL* 

On  the  authority  of  Dr  Morton,  the  most  natural  divisioD 
of  the  Americans  is  into  two  families,  the  TolUeam  end 
the  American;  the  former  of  which  bears  evidence  d 
centuries  of  half-civilisation,  while  the  latter  embraces  all  the 
barbarous  nations  of  the  New  World,  with  the  exception  d 
the  Polar  tribes,  which  are  evidently  <^  ^f  ongolian  origin.  Is 
each  of  these,  however,  there  are  several  subordinate  gronpe, 
which  may  be  distinguished  as  the  AppcUackian,  the 
BroMilian^  the  Paiagoniai^  and  the  Fmepan,  The  Appa 
lachian  branch  indudes  all  the  nations  of  North  Americs, 
except  the  Mexicans,  together  with  the  tribes  of  Sootli 
America  north  of  the  river  Amazon  and  east  of  the  Ande^ 
In  this  race  the  head  is  rounded,  the  nose  laige,  salient,  and 
aquiline ;  the  eyes  dark  brown,  with  little  or  no  obliquity  d 
podtion ;  the  mouth  laige  and  straight ;  the  teeth  neariy 
vertical ;  and  the  whole  face  triangular.  The  neck  is  lon^ 
the  chest  broad  but  rardy  deep,  the  body  and  limbs  mus- 
cular, and  sddom  disposed  to  fatness.  In  character  these 
nations  are  wailike,  cmd,  and  unforgiving ;  they  turn  with 
averdon  from  the  restraints  of  dvillsed  life,  and  have  made 
but  little  progress  in  mental  culture  or  the  useful  artsL  llie 
Brasilian  branch  is  spread  over  a  great  part  of  South  Amo- 
rioa,  east  of  the  Andes,  including  the  whole  of  Bmxfl  and 
Paraguay,  between  the  River  Amason  and  35*  8.  latitnda 
Their  phydcal  characteristics  difier  but  little  from  those  d 
the  Appalachian  branch ;  they  possess,  per?:  -^ps,  a  larger  and 
men  expanded  nose^  with  laiger  mouths  and  lipa.  The 
eyes  are  amall,  more  or  less  oblique,  and  far  aaunder ;  the 
neck  short  and  thick ,  the  body  and  limbs  stout  and  fall, 
even  to  clumsinesa  In  character,  also,  they  differ  fittk 
None  of  the  Americans  are  leas  susceptible  oi  enltivatioa ; 
and  what  they  are  taught  by  compoldou  seldom  exceeds  the 
hnmblsst  elements  of  knowledge^  The  Patagonian  htaBcb 
includes  the  nations  to  the  south  of  the  Plato^  aa  far  as  the 
Strait  of  Magalhaens,  induding  also  the  mountain  tribei 
of  ChilL  They  are  chiefly  distinguished  by  their  tall  atatun^ 
handsome  forms,  and  indomitable  couraga  Hie  Fnegtsni^ 
who  call  themsdves  Tacannaeunnee^  rove  over  the  sterik 
wastea  of  Tierra  dd  Fuego,  which  la  computed  tu  be  balf 
the  sise  of  Ireland,  and  yet  their  whole  number  haa  been 
computed  as  not  exceeding  2000.  The  phydcal  aspect 
of  the  Fuegians  is  dtogether  repuluve^  They  are  of  low 
stature,  with  laige  heads,  broad  faces,  and  amaO  •jm. 
Their  cheats  are  liuge,  their  bodies  clumsy,  with  large  knasi^ 
and  ill-shaped  legs.  Their  hair  b  lank,  Uack,  and  coam^ 
and  their  complexion  a  dedded  brown,  Uke  that  of  the  more 
northern  tribes.  Their  expresdon  of  face  is  vacant^  and 
their  mental  operations  are  to  the  last  degree  dow  sod 
stupid  ;  they  are  almost  destitute  of  the  usnd  curiosity  ef 
savages,  caring  little  for  anything  that  doea  not  miustsr  tn 
their  present  wants. 
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The  American  race  is  dietingaiBlied  by  the  form  of  the 
akdl)  -which,  except  in  its  greater  length,  resembles  the 
"Mongol  tjpe.  The  cheek-bones  are  prominent,  but  not  so 
angolar,  as  in  the  Mongol  head ;  the  occiput  ii  rather  flat, 
the  cavity  fur  lodging  the  cerebellum  small,  the  orbits  large 
and  deep.  The  nose  is  generally  aquiline,  but  in  some 
tribes  flat,  and  the  nasd  cayitiee  are  larger  Compared 
with  the  head  Qf  the  Negro,  that  of  the  Ameriean  is 
broader,  and  the  teeth  are  less  prominent :  when  placed  by 
the  side  of  the  Caucasian  head,  it  is  seen  to  be  smaller  in 
size,  less  rounded  and  symmetriod,  and  less  developed  m  the 
part  before  the  ear.  The  skull  is  generally  thin  and  light 
There  are,  however,  many  deviations  from  this  typical  f onn. 
The  Carib  skull  and  the  Araucanian  are  large ;  the  Peru- 
vian small,  and  singularly  flattened  behind,  so  as  to  present 
a  short  line  from  the  forehead  to  the  occiput 

The  colour  of  the  Americans,  though  it  incluttes  a  con- 
siderable diversity  of  shade,  is  more  uniform  than  that  of 
the  inhabitants  of  Asia  or  Africa ;  and,  what  is  more  re- 
markable, its  varieties  do  not  bear  any  visible  relation  to  the 
temperature  of  the  climate^  A  brownish  yellow,  or  copper 
colour,  as  it  has  been  called,  pervades  nearly  all  the  nume- 
rous tribes  from  the  Arctic  Ocean  to  Cape  Horn,  but  still 
with  many  different  degrees  of  Intensity.  The  eastern  nar 
lions  of  Chili  have  but  a  slight  tinge  of  the  brown  colour, 
and  the  Boroanes  are  still  whiter.  On  the  north-west 
coasts  from  latitude  43*"  to  60%  there  are  tribes  who, 
though  embrowned  with  soot  and  mud,  were  found,  when 
their  skins  were  washed,  to  have  the  brilliant  white  and 
red  which  is  the  characteristic  of  the  Caucasian  race. 
But  within  the  tropics,  the  Malapoques  in  Brazil,  the 
Guaranis  in  Paraguay,  the  Guiacas  of  Guiana,  ike  Scheries 
of  La  Plata,  have  tolerably  fair  complexions,  sometimes 
united  with  blue-  eyeit  and  auburn  "hair;  and,  in  the 
hot  countiy  watered  by  the  Oriiloco,  Humboldt  found 
tribes  of  a  dark,  and  others  of  a  light  hue,  living  almost  in 
juxtaposition.  It  is  remarkable,  too,  that  the  nations  whose 
colour  approaches  nearest  to  black  are  found  in  the  tempe- 
rate zone,  namely,  the  Charruas  of  the  Banda  Oriental,  4n 
latitude  33**  S.,  and  the  Cochimies,  Pericus,  and  Guay- 
curus,  spread  oTer  the  peninsula  of  California.  These  ppople 
-have  skins  of  a  very  deep  hue,  but  are  not  absolutely  black ; 
and  they  have  neither  the  woolly  hair  of  the  Negroes,  nor 
their  social  and  good-humoured  disposition.  The  Chftnruas, 
especially,  are  distinguished  by  a  high  degree  of  that  auste- 
rity and  stem  fortitude  which  are  common  to  the  American 
nations.  The  Caribs  and  some  Brazilian  tribes  have  the 
yellowish  hue  of  the  Chinese,  and  the  same  cast  of  features. 
Among  the  nations  dwelling  on  the  west  side  of  the  Alle- 
ghanies,  and  .near  the  northern  lakes,  there  is  also  a  con- 
siderable variety  of  complexion ;  but  the  brovm  or  copper 
shade  is  found  more  or  less  in  them  aU.  It  may  be  said, 
then,  of  the  American  nations,  that,  with  the  exception  of 
two  or  three  tribes  on  the  northr-west  ooast,  who  probably 
arrived  Jrom  Asia  at  a  later  period  than  the  others,  the  two 
extremes  of  complexion,  the  white  of  Northern  Europe  and 
the  black  of  Ethiopia,  are  unknown  amongst  them ;  and 
that,  when  compared  with  the  Moors,  Abyssinians,  and  other 
swarthy  nations  of  the  Old  World,  their  colour  j^dines  less 
to  the  yellow,  and  more  to  the  reddish  brown. 

Long,  black,  lank  hair  is  common  to  all  the  American 
tribes,  among  which  no  traces  of  the  frizzled  locks  of  the 
pQlyne8ian,or  the  wooUy  texture  of  the  African  Negro  have 
ever  been  observed.  The  beard  is  very  deficient,  and  the 
little  that  nature  gives  them  they  assiduofEBly  root  out  A 
copper-coloured  skin  has  been  also  assumed  by  most  writers 
as  a  characteristic  distinction  of  the  Americans;  but  their  real 
colour  is  in  geaeral  brown,  of  the  hue  most  nearly  resem- 
bling that  of  cinnamon ;  and  I>r  Morton  coincides  in  opinion 
with  Dr  M'O^Uoch,  that  no  epithet  derivable  from  the  colour 


of  the  skin  so  correctly  designates  the  Americans  as  that  of 
the  brown  race.  There  are.  however,  among  thom  occa- 
siotAil  and  very  remarkable  deviations,  including  all  the  va- 
rieties of  tint  from  a  decided  white  to  an  unequivocally  black 
skin.  That  climate  has  a  very  subordinate  influence  in 
producing  these  different  hues  must  be  inferred  from  the 
fact  that  the  tribes  which  wander  in  th«  equinoctial  regions 
are  not  darker  than  the  mountaineers  of  the  temperate  zone. 
The  Puelches,  and  other  tribes  of  the  Magellajiic  regions, 
beyond  55^  S.  latitude,  are  darker  than  the  Abipones, 
Mocobies,  and  Tobas,  who  are  many  degrees  nearer  the 
equator^  and  the  Botocudoe  are  of  a  dear  brown  colour, 
sometimes  approaching  nearly  to  white,  at  no  great  distance 
from  the  tropic ;  while  the  Guiacas  under  the  line  are  cha- 
racterised by  a  fair  complexion ;  the  Charruas,  who  are  ailmost 
black,  live  at  the  30th  degree  of  S.  latitude ;  and  the  stiU 
blacker  Califomians  are  25**  north  of  the  equator.  Every- 
where, indeed,  it  is  found  that  the  colour  of  the  American 
depends  very  little  on  the  local  situation  which  he  actually 
occupies ;  and  never,  in  the  same  individual,  are  those  parts 
of  the  body  which  are  constantly  covered  of  a  fairer  colour 
than  those  which  are  exposed  to  a  hot  and  moist  atmosphere. 
Children  are  never  whit^  when  they  are  bom,  as  is  the  case 
among  even  the  darkest  of  the  Caucasian  races ;  and  the 
Indian  caciques,  who  enjoy  a  considerable  degree  of  luxury, 
and  keep  themselves  constantly  dressed,  have  all  parts  of 
their  body,  except  the  palms  of  the  hands  and  the  soles  of 
the  f  eet^  of  the  same  brownish-red  or  copper  colour.  These 
differences  of  complexion  are,  however,  extremely  partial, 
forming  mere  exceptions  to  the  general  tint  ^hich  charac- 
terises all  the  Americans,  from  Cape  Horn  to  Canada.  The 
cause  of  such  anomalies  is  not  easily  ascertained ;  that  it  is 
not  climate  is  sufiiciently  obvious ;  but  whether  or  not  it 
arises  from  partial  immigrations  from  other  countries  re- 
mains yet  to  be  decided. 

The  Americans'  of  indigenous  races  might  also  be 
divided  into  three  great  dasses  distinguished  by  the  pur- 
suits on  which  they  depend  forsubsistence,  namely,  hunt 
zng,  fishing,  and  agriculture.  The  greater  number  of  them 
are  devoted  to  huntii|g  ;*  the  fishing  tribes  are  not  numerous, 
and  are  wholly  destitute  of'  the  spirit  of  maritime  adven- 
ture, and  even  of  fondness  for  the  sea.  A  few  tribes  were 
strictly  agricultural  before  the  arrival  of  £u]K>peans,  but 
a  much  greater  number  have  become  so  since.  Many 
tribes  regularly  resort  to  all  these  modes  of  subsistence, 
according  to  the  seasons ;  employing  the  spring  in  fishing, 
the  summer  in  agriculture,  and  the  autumn  and  winter  in 
hunting. 

The  intellectual  faculties  of  this  great  family  sppear  to  be 
deddedly  inferior,  when  compared  with  those  of  the  Oanca- 
sian  or  Mongolian  race.  The  Americans  are  not  only  averse 
to  the  restraints  of  eduS&tipn,  but  are  for  the  most  part  in- 
capable of  a  continued  process  of  reasoning  on  abstract  sub- 
jects. Their  minds  seize  with  avidity  on  simple  troths,  but 
reject  whatever  requires  investigation  and  analysis.  Their 
proximity  for  more  than  Iwu  centuries  to  European  in- 
stitutions has  made  scarcdy  any  perceptible  change  in 
their  mode  of  thinking  or  their  manner  of  life ;  and,  as  to 
their  own  social  condition,  they  are  probably  in  most  respects 
exactly  as  they  were  at  the  earliest  period  of  their  national 
existence.  Theyhaye  made  few  or  no  improvements  in 
constrocting  their  houses  or  their  boats ;  their  inventive  and 
imitative  faculties  appear  to  be  of  very  humble  capadty, 
nor  have  they  the  smallest  taste  for  the  arts  and  sdences. 
One  of  the  most  remarkable  of  their  intellectual  defects  is 
the  great  difficulty  they  find  in  comprehending  the  relations 
of  numbers ;  and  Mr  Schoolcraft,  Uie  United  States  Indian 
agent,  assured  Dr  Morion  that  this  deficiency  was  one  cause 
of  most  of  the  misunderstanding  in  respect  to  treaties  en- 
tered into  between  the  Unitod  States  Qovemment  and  the 
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natiTa  inbm.  The  natiyM  adl  tb«ir  land  for  a  ■am  ol 
monej,  without  hATing  any  conception  of  the  amonnt ;  and 
it  is  only  when  the  proceeds  come  to  be  divided  that  each 
man  becomes  aoqnamted  with  his  own  interest  in  the 
tranaaction.    Then  disappointment  and  mnrmua  inTaxiably 


Brerynnwritten  tongae  is  subject  to  oontinnal  flnctnationay 
which  will  be  nnmerona  and  mpid  in  proportion  as  the  tribe 
using  it  is  exposed  to  frequent  Yicissitudee  of  fortune,  and 
the  indiyiduids  composing  it  have  little  intercourse  with  one 
anotber.  When  the  population  of  one  of  these  societies  in- 
creases, it  splits  into  sereral  branches ;  and  if  these  have 
little  intercourse,  the  original  language  divides  by  degrees 
into  as  many  dialects*  These  sm^er  societies  subdivide  in 
their  tum  with  the  same  effects ;  and,  in  such  continual  sub- 
divisions, the  dialects  of  the  extreme  brsnches  deviate  fitrtber 
and  farther  from  one  another,  and  from  the  parent  tongue, 
till  time,  aided  by  migrations  and  wars,  producing  mixtures 
of  different  hordes,  obliterates  all  distinct  traces  of  a  com- 
mon origin.  The  cause  of  these  changes  becomes  more  ob- 
vious when  we  reflect  on  the  principles  which  give  stability 
to  a  language.  These  are— 1.  The  abundant  use  of  writing ; 
S.  The  teaching  of  a  language  as  4  branch  of  education ;  3. 
Frequency  of  intercourse  among  all  the  people  speaking 
H;  4.  The  existence  of  an  order  of  men,  such  as  priests 
or  lawyers,  who  employ  it  for  professional  purposes;  5. 
Stability  c^  condition  in  the  people,  or  exemption  from 
vicissitudes  and  revolutions;  6.  A  huge  stock  of  popular 
poetry,  which,  if  universally  <1iflftwed,  may  almoet  become 
a  substitute' for  writing.  AU  these  conditions  were  wanting 
(with  some  trifling  exceptions)  in  the  whole  of  the  wan- 
dering tribes  of  America.  Ttie  great  multiplication  of 
languages,  therefore,  proves  two  things — ^ftrst,  that  the 
people  are  in  a  low  state  of  savage  life ;  and,  secondly,  that 
they  have  been  for  many  ages  in  this  condition ;  for  time 
is  a  necessary  element  in  the  process  ol  splitting  human 
speech  into  so  many  varieties. 

Among  the  seven  or  eight  millions  of  American  abori- 
gines, it  is  estimated  that  there  are  as  many  languages 
spoken  as  among  the  seven  or  .eight  hundred  million 
inhabitants  of  the  Old  Worid.  Just  as  there  is  a  ma^ed 
physiological  resembhmoe  attaching  to  all  the  New  World 
tribes,  so  judged  by  the  evidence  of  language^  the  native 
American  is  mm  generit,  having  n6  connection,  except  the 
most  remote,  with  the  rest  5  the  human  ^mily.  The 
few  corresponding  words  in  Old  and  New  Worid  lan- 
guages, which  are  not  of  an  imitative  character,  bear 
the^  stamp  of  fortuitous  coincidence  rather  than  that 
of  common  origin.  Yater,  in  his  Lingvantm  ToUut  Orbit 
Index,  estimated  the  number  of  American  aboriginal 
languages  at  about  500,  and  Balbi  at  433,  of  which  211 
belongeid  to  North,  44  to  Central,  and  158  to  South 
America*  In  the  absence  of  certain  data,  it  may  be  safe 
to  set  down  the  number  of  native  American  languages  at 
about  450. 

Throughout  the  whole  of  these  runs  a  thread  of  con- 
nection. They  are  all  characterised  by  poly$ynikuu,  as 
Duponceau  calls  it,  or  holophrcum,  to  adopt  the  phraseology 
of  Dr  lieber.  Holophraam  is  a  process  more  or  less  com- 
mon to  every  language  at  a  particular  stage  of  its  develop- 
menc  We  have  glimpses  (tf  it  in  most  of  the  Turanian 
group  of  languages,  and  it  appears,  in  a  falAt  degree,  in  the 
Basque;  but  it  belongs  to  a  very  large  proportion  of  the 
languages  of  America,  so  extremely  numerous,  and  many  of 
which  have  nothing  else  in  common.  This  diffusion  of  a 
peculiar  and  common  character  over  materials  so  <1ia«im^)fir 
has  been  plausibly  accounted  for  by  the  supposition  of 
a  community  of  origin  in  the  tribes,  wheUier  few  or 
many,  which  peopled  the  continent.  As  no  person  has 
M  command  of  all  the  vocables  in  his  native  lan- 


goafle^  individual  tenns  must  be  eontimmlly  dropping  enk 
of  dialects  preserved  by  oral  communicatioo;  and  aev 
ones  will  be  introduced  as  new  wants  and  new  ofajcds 
solicit  attention.  But  during  the  gradual  change  iriuik 
thus  takea  pJaos^  the  new  \rarda  inll  be  eombuied  sad 
modified  aocordiiag  to  the  ralea  which  belong  to  the 
genius  of  the  spoken  dialeck  with  which  they  axe  incor- 
porated; and  thus  it  may  bi^ypen  that  the  gnumnatical  f  onus 
of  an  ancient  language  may  live^  while  its  mstoisb 
perish.  The  changes  of  structure  which  present  them- 
selvee  in  the  history  of  European  languages^  it  must  be 
remembered,  took  place  in  progremee  oommnnitiei. 
Among  nations  like  the  American  Indiana,  whoee  ba^ 
barism,  we  may  suppose^  remained  almost  stetionaiy,  ths 
forms  of  speech  might  be  more  permanent,  though  its  sob- 
stance  was  in  a  state  of  slow  bat  constant  mutatioo.  Bat 
even  were  this  community  of  origin  ai^mittiH^^  it  cannot 
be  looked  on  as  entire  and  absolute  among  the  Awi^mr^ii 
nations. 

Analysis  and  genenlisation  are  processes  that  dSatingniah 
the  languagus  of  reflective  and  dvflised  races.  ^  Noting,* 
says  ScLwIeraft,  "could  ^»parentiy  be  farther  removed  froa 
the  analytical  daas  of  languages  than  the  variooa  dialects 
spoken  by  the  Indians  of  Amftrira,  who  invaiiab^  exprea 
their  ideas  of  objects  and  actions  prteudf  at  tJkejf  arepn- 
eenied  to  their  effee  and  eare,  ic,  in  all  their  oompoond 
assodationa."  To  "  encapsnlate  *  words,  as  Dr  Lieber 
expresses  it,  '^  is  the  striking  feature  of  aU  these  languages, 
and  hence  a  word  will  consist  sometimes  of  seven  or  eight 
syllables,  each  one  conveying  one  individual  idea,  like  a  set 
of  boxes  each  one  contained  in  the  other.*  lliia  eommoQ 
feature  of  American  languages  is  both  psychologically  and 
philologically  of  the  greatest  interest  Of  all  the  groups  of 
Ameiicsn  languages,  the  various  dialects  of  the  Algonquin 
stock  furnish  the  most  inviting  field  for  the  philolo^at 
It  is  from  the  Algonquin,  therefore,  that  we  draw  the  foucnr 
ing  examples  of  the  ptooess  of  t^Dabical  agglutinatiaQ  >— 

Thus,  «MNi6  is  the  root  of  the  verb  to  see,  and  of  the  wad 
liffkL  Waubun  is  tiie  eaet  or  emUiffJU,  and  isf efcntiBlly 
fiaee  of  Uffhl  Ayb  it  the  tfyw-ball;  hence^  iMutub^to  eee, 
to  efa  1Faii5  itself  appears  to  be  a  oompound  of  mA 
and  the  letter  is,  which  is  the  sign  of  the  third  penon. 
Waubmno  la  a  member  <2f  a  eocietp  of  moi  wko  ootIhmm 
their  orpiee  till  daylight  The  sim^est  ooncrete  farms  cf 
the  verb  to  «a0  are  aa  follow  >^ 

JTeuaub^l  sea 

JTs  tMMi5  -  Thou  seeet 

0  teamb  «  He  or  she  seesi 

But  all  this  is  vague  to  the  Indian  mind  until  the  veri» 
is  made  transitive,  and  the  class  of  objects  acted  on  is 
tiiereby  ahown.  The  Indian  order  of  thought,  moreover, 
requires  that  the  object  should  generally  precede  the 
verb,  e.g — 

/a«ii#  ne  «MS«  htm  cw-man,  I  see  him.  Wah  Ka^ea 
ne  ne  team  btm  daun^haoB^  I  see  it 

Such  examplea  show  the  tendency  of  these  hmgusges 
to  accretion.     The  verb  is  made  to  include  within  itsd( 
as  it  were,  the  noun,  pronoun,  and  a^iectiva     "  Declen- 
sion, cases,  articles,  are  deficient,'  saya  Bancroft,  "  bat 
everything  is  ooigugated.    The  a4jeetive  assumea  a  veriial 
termination,    and   is    conjugated   aa  a  verb;   the  idea 
expressed  by  a  noun  is  dothed  in  vjsrbal  fomu^  and 
at  once  does  the  office  of  a  verh  . .    '.  Then,  smcs  tho 
Indian  verb  indudee  within  itself  the  agent  and  the 
object^  it  may  pass  through  as  many  transitions  u  the 
persons  and  numbers  of  &e  pronouns  will  admit  of  dif- 
ferent combinations ;  and  each  of  these  rrnnHnstrrfw  may 
be  used  positively  or  negatively,  with  a  reflex  or  a  caa»- 
tive  signification.     In  this  manner  dianges  sie  so  nnJt** 
plied,  that  the  number  of  poasible  f onus  of  a  Ghifpewa 


▲MSBIOAN  INDIANS.] 


AMERICA 


689 


v«rb  it  said  to  amount  to  £▼»  or  six  thouBand;  in  othor 
wordsy  tlio  number  of  possible  Tari&tions  is  indefinite.'' 
Tke  formidable  amy  of  ^llablee  arises  partly  from  tlie 
fact»  that  there  are  some  sixteen  modes  of  forming  the 
ploial  of  noons  represented  in  the  Terb  hy  sixteen  oorre- 
sponding  modifications.  Nonns  are  diTided,  as  in  the 
I)raTidian  languages  of  South  India,  into  animate  and 

The  best  aooonnt  of  those  pecnliaritiesy  as  well  as  the 
best  general  distribution  of  the  American  languagesi  are 
given  by  Professor  Whitney  of  Tale  College,  in  his  work 
on  Lam^wigt  and  the  Study  of  Languoffe^  pp.  346--d51  :— 

"The  oondltiofno  of  the  lingoktio  problem  praaentad  by  the 
American  langnaxm  are  exoeadingiT  paiplezing^  ior  thA  aama  reaaon 
M  thoae  preaentea  by  the  Polyneauui  and  African  dialeoti,  and  in 


The  ntmiber,  Tariety,  end  chaiiMihlV 

'     Dialeetio diriirionia  oaniad  to 


a  yet  hi^er  degree.' 
Hie  different  toi^ea  ia  wonderftd. 

its  extreme  among  them ;  the  iaoUtiDg  and  dlTeraifjing  tendenoiea 
have  had  fnll  oooiae,  with  little  ooonteractloii  from  the  oonaerFing 
and  aaahnflitiiig  foroea.  The  continent  aeema  ever  to  have  been 
peopled  by  a  congeriea  of  netty  tribea^  inoeaaantly  at  warfiue,  or 
afaiTtdfag  off  from  one  another  in  jealoua  and  anapiciona  aeduion. 
Oartain  atriking  ezceptiona,  it  is  true,  are  neaent  to  the  mind  of 
ereiy  one.  Mexico,  Central  America,  and  Pern,  at  the  tbne  of  the 
Bpaniah  diacoTery  and  oonqnest,  were  the  aeat  of  empixea  poaa 
an  organiaed  ayitem  of  goyemment,  with  national  oieeda  and 
tntiona,  with  modea  of  writing  and  aWlea  of  architeetiuv,  and  other 
applianoea  of  a  oonaidemUy  derelopea  eoltnieb  of  indigenooa  atimh. 
Bach  reUca^  too^  aa  the  great  monnda  which  are  acattned  ao  widely 
throagfa  oar  weateiu  oonntry,  and  the  ancient  worUnga  npon  tbie 
reina  and  ledgea  of  natire  copper  along  the  aonthem  ahore  of  Lake 
Sanerior,  ahow  that  other  huge  portiona  of  the  northern  continent 
had  not  alwaya  been  in  the  aame  aaTage  condition  aa  that  in  which 
oar  ancaetoTs  found  them.  Yet  theae  were  exceptiona  only,  not 
chan^^  the  general  rale ;  and  there  ia  reaaon  to  beliere  tlutt,  aa 
the  ciriliaation  of  the  Miaaiaaippi  Talley  had  been  extangoiahed  by 
the  iDcoraion  and  oonoaeat  of  more  barbarooi  tribea^  ao  a  aimilar  fkta 
was  threatening  that  of  the  aonthem  peoplea :  that^  ia  hi&t,  American 
eoltora  was  on  its  way  to  daatmotion  eren  without  Enropean  inter* 
ferenoa^  aa  Eoropean  coltnie  for  a  time  had  aeemed  to  be  daring 
the  Dark  Agea  which  attended  the  downfall  of  the  Roman  empire. 
If  the  differentiation  of  American  lancaage  had  been  thna  on- 
ehecked  by  the  influence  of  ealtar%  it  oaa  been  alao  fuToared  by 
the  influence  of  the  Tariety  of  climate  and  mode  of  life.  While  the 
other  sreat  familiea  occupy,  for  the  moat  part,  one  resion  or  one 
Bone,  ue  American  tribea  naTe  been  expoaea  to  aU  the  cUfferanoe  of 
cirenmatanoea  which  can  find  plaoe  between  the  Aretio  and  the 
Antaretio  oceana,  amid  ioe-flelda,  mountaina,  Talleya,  on  diy  table- 
lenda,  and  in  reeking  riTer-badna,  along  ahorea  of  eyery  cUme. 
Horeorer,  theae  langoagea  have  abown  themadrea  to  poaaeaa  a 
pecidiar  mobility  ana  changeaUeneaa  of  matariaL  There  are  groupa 
of  kindred  tribea  whoae  aeparation  ia  known  to  be  of  not  very  long 
standing  but  in  whoee  apeech  the  oorreapondenoea  are  almoat  o?er- 
whefaned  and  hidden  from  alght  by  the  diaoordancea  which  hare 
sprung  up.  In  more  than  one  tongue  it  haa  been  remarked  that 
booka  of  inatruction  prepared  br  miiaionariea  hare  become  anti- 
quated and  almoat  unmteUigibla  in  three  or  four  generations.  Add 
to  all  thi%  that  our  knowledfle  of  the  Cunily  b^gina  in  the  moat 
recent  period,  leaa  than  four  nundred  yeaza  ago ;  that,  thou^  it 
haa  been  aince  penetrated  and  preaaed  on  eyery  aide  by  cultiTated 
nationa,  the  efforta  made  to  collect  and  preaerre  mformation  respect- 


nationa,  the  efforta  made  to  collect  and  preaerre  mformation  respect- 
ing it  have  been  <tnly  apaamodio  and  fragmentary;  that  it  ii 
almost  wholly  deatitute  of  uteratura^  and  eren  of  traditions  of  any 
anthority  and  Talue;  and  that  great  numbera  of  ita  oonatituent 
membera  have  periahed,  in  the  waatin^  away  of  the  tribea  by 
mutual  warfare,  by  pestilence  and  fuune,  and  br  the  encroach- 
ments of  more  powerful  races  and  it  will  be  deany  aeen  that  the 
oomprehettaiTe  eomparatiye  study  of  American  languagea  fa  beaet 
with  rery  great  difliculties. 

*'  Tet  it  ia  the  confident  opinion  of  linguiatio  achoLn  that  a  fun- 
damental unity  liea  at  the  biuM  of  all  theae  infinitely  rarying  forma 
of  apeech ;  that  they  may  be,  and  probably  are^  all  deeoended  tnm 
a  sm^le  parint  lanffoaffe.  For,  whaterar  their  differenoas  of 
material,  there  ii  a  amgfo  ^rpe  or  plan  upon  which  their  fbrma  are 
dereloped  and  their  eonatructions  made,  from  the  Arctic  Ocean  to 
Gape  Horn,  and  one  auffldentiy  peculiar  and  distinetiTe  to  con- 
stitate  a  genuine  indication  of  relationahip    Thia  type  ia  called  the 


inoorporatiTc  or  polyaynthetio.     It  tenda  to  the  exoeaalTe  and 
abnennal  agglomaratioa  of  diatinot  aigniflcant  elementa  in  its  worda; 
"      *     ou.  the  one  hand,  eumbrooa  compounda  are  formed  aa  the 
objecta,  and  a  character  of  tedioua  and  time-waatinff  poly- 
:  ia  given  to  the  language    ae^  for  example^  the  three  to  I 
lied  numeral  and  pronominal  words  of  our  western  Indian  I 


tongues;  or  the  Mexican  name  for  «goat»'  hMt-kmrnvh  i 
hteraUj  « head-tree  (horn)  -  lip .  hair  (beard),*  or  <the  homed  -^ 
bearded  one  ~and,  on  the  other  hud,  and  what  ia  of  yet  more 
importance,  an  unwieldy  aggregation,  rerbal  or  piati-rvhtX,  ia 
sabatitatad  for  the  phiaae  or  aenteace^  with  ita  diatinot  and  balanced 
memberai  Thua^  the  Mexican  says,  *  I-fieah-eat,'  aa  a  ain^e  woid, 
compounded  of  three  elementa;  or  if^  for  emphaaia^  the  obieet  is 
left  to  atand  aepaiate,  it  ia  at  leaat  fint  repreaented  by  a  pronoun 
in  thoTerbel  compound;  aa^  'I-it-eat,  the  ffeeh;*  or,  ' I-it-hun-givea 
the  bread,  my  aon,'  for  •  I  gire  my  son  the  bread.' 

*'  The  incorporatiye  type  ia  not  whoUy  peculiar  to  the  languages 
of  our  continent  A  trace  of  it  (in  the  insertion,  among  the  reml 
forma,  of  an  objectiTe  aa  well  aa  a  auUeetiTe  pronominal  ending)  is 
found  even  in  one  of  the  Ugrian  dialeota  of^the  Scythian  family, 
the  Hungarian;  and  the  Baaque,  of  which  we  ahall  preaently  apeak 
mora  particularly,  exhibita  it  in  a  very  notable  meaaure.  It  ia 
found,  too,  in  conaiderably  varying  degree  and  atyla  of  development 
in  the  different  branchea  of  the  American  family.  But  ita  general 
effect  ia  atill  such  that  the  linguiat  ia  able  to  claim  that  the  Ian- 
gUMea  to  which  it  belonn  are^  in  virtue  of  their  atraetuxe,  akin 
with  one  another,  and  diatu^;niihed  tnm  all  other  known  tonguea. 

"  Not  only  do  the  aubjective  and  objective  pronouiu  thua  enter 
into  the  aubatance  of  the  verb^  but  alao  a  great  variety  of  modifieiB 
of  the  verbal  action,  adverba,  in  the  form  of  partidea  and  fWig- 
menta  of  worda;  thua,  almoat  everything  whidi  helpa  to  make  ex- 


a  nut  of  verbal  conjugation,  and  the  verbal  paradigm 
well-nigh  interminable.    An  extreme  instance  of  cxceaaive 


praaaion 

oeoomea  ^ . 

ayntheaia  ia  afforded  in  the  Cherokee  word-phraae  wi-nUavo'H'ge'gi- 
na'li-$kaiw4ung4a-ncno-%a-li4i-M-di,  «they  will  by  that  time  have 
nearly  finidisd  granting  [favonia]  fh>m  a  ^iatance  to  thee  and  me.* 
"  Other  oommon  Ixatta,  which  hdp  to  strengthen  oul*.  condusion 
that  these  languagea  are  ultimatdy  related,  are  not  wanting.  Bach 
are^  for  example^  the  haUt  of  combining  worda  by  fragmenta,  by 
one  or  two  repreeentotive  ayllablea  ;^the  direot  conversion  of  nouna, 
substantive  and  adjective,  mto  verba,  and  thdr  conjugation  aa  euch ; 
peculiaritiea  of  generic  distinetion'^many  languagee  dmding  animate 
nom  inanimate  bdnga  (aomewhat  as  we  doby  the  use  of  who  and 
whaC),  with  arbitrary  and  fandAil  detaiU  of  daaeification,  like  those 
exhibited  by  the  Indo-European  lanffuagea  in  their  aeparation  of 
maaenline  and  feminine;  the  poaaeaaion  of  a  very  pecufiar  acheme 
for  denoting  the  dyeea  of  fiunily  reUtionahip ;  and  ao  on. 

"As  rasards  their  material  conatitution,  their  aaaignment  of  cer- 
tain Bounda  to  repreaent  certain  ideaa^  our  Indian  dialecto  ahow,  aa 
already  ramarked,  a  very  great  diacordance.  It  haa  been  claimed 
that  there  are  not  leea  than  a  hundred  languMca  or  groupa  npon  the 
continent,  between  whoee  worda  are  diacovemUe  no  oorreapondenoea 
which  might  not  be  auffldentiy  expUined  aa  the  reault  of  acddent 
Doubdeaa  a  more  thorough  and  aharpsighted  inveatisation,  a  more 
penetrating  linguistic  analyaiB  and  cempariaon— though,  under  exiat- 
ing  dreumatancea,  any  even  distant  approximation  to  the  actual 
inning  may  be  hopeleaa— would  oonsiaeraUy  reduce  thia  number ; 
thsre  midit  atill  refnain  as  many  unconnectad  groupa  aa  are  to  be 
nd  in  all  Europe  and  Aaia.  It  la  needleaa  to  underteke  here  an 
enumeration  of  the  dividona  of  Indian  speech :  we  will  but  notice 
a  few  of  the  most  important  groups  occupying  our  own  portion  of 
theoontinent 

"  In  the  extreme  north,  along  the  whde  ahore  of  the  Arctic  Ocean, 
are  the  Eakimo  didecta,  with  which  ia  nearly  allied  the  Greenlandish. 
Bdow  them  is  spread  out,  on  the  west,  the  great  Athapadcan  group. 
On  the  east,  and  aa  fkr  aouth  as  the  line  of  Tennesaee  and  North 
Carolina,  atretchea  the  immenae  region  occupied  by  the  numerona 
dialeote  of  the  Al^quin  or  Delaware  atock ;  within  it,  however,  is 
endoeed  the  distinct  branch  of  Iroquoia  languagee.  Our  aouth- 
eaatem  atotea  were  in  poesearion  of  the  Florida  group,  comprising 
the  Creek,  ChoetiiW,  and  Cherokee.  The  great  nation  of  the  Sioux 
or  Dakotas  givea  ite  name  to  the  branch  which  occupied  the  Mia- 
aouri  valley  and  parts  of  the  lower  Miaaiauppi.  Another  wide- 
spread eub-family,  induding  the  Shoehonee  ana  Comanche,  ranged 
fkom  the  ahorea  of  Texaa  north-weetwaid  to  the  bordera  of  California 
and  the  territory  of  the  Athapaakaa;  and  the  Padflc  coast  was 
occupied  by  a  medley  of  tribes.  Mexico  and  Centid  America, 
finally,  wero  the  home  of  a  great  variety  of  tonguesb  that  of  the 
cultivated  Axteca,  with  its  kindred,  having  the  widest  range." 

For  farther  information  regarding  the  aboriginal  Ian- 
gnages  of  America^  the  reader  is  referred  to  the  resear^es 
of  Balbi,  Gallatin,  V ater,  and  Schoolcraft ;  to  Lewis  H. 
Moi^gan's  Tables,  with  accompanying  text  and  forms,  voL 
zviL  of  thSiS'msMsofMaii  ConfriMtbfis  toKnawUc^e  (1871), 
entitled  **  Systems  of  Consangninity  and  Affinity  of  the 
Human  Family,"  and  to  an  invaluable  work,  The  LUeraturt 
of  American  Aboriginal  Languagee,  by  Dr  Ludewig,  edited 
by  Nicolas  Trubner,  1858. 

Though  any  attempt  to  reduce  the  American  popula- 
tion under  a  few  general  classes,  either  on  phyaoal  or 
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[  graimdi^  ironld  be  Idla^  m  maj  doOm  one 
or  two  cf  the  moek  remarkable  natioDa  or  femiliei. 

An  the  northern  ooest  of  tbe  continent  U  ^An^n^  ij 
the  Eaquimanz,  a  dwarfiah  raoe^  rarelj  ^'»^*— ^^"g  fire  feet 
in  height  Tbeir  territoiiea  oommenoe  near  Mackenae'a' 
BiTcr,  in  68"  N.lal,  and  extend  to  the  Aretie  Ocean.  Thej 
ooeapj  aU  the  northern  Archipelago,  the  ahorea  ol  Hnd- 
eon'a  and  BaiBn'a  BaTs,  of  Labrador,  and  of  Boaaian  Ame- 
rica nmnd  hj  Behiuig'a  Stiaita,  to  the  peninanla  of  AU 
aaka.  They  live  entirely  by  iiahing^  the  whale  and  the  aeal 
being  their  moat  common  food  ;  they  inhabit  akin  tenta 
dvxing  their  abort  aummer,  and  in  winter  cayea  or  hooaea 
bnilt  with  anew  in  the  ah^  of  domeay  within  which  • 
ain^  rode  lamp  ia  kept  perpetnallT  boming.  They  axe 
czafty  and  dirty,  bnt  appeared'  to  Contain  Franklin  more 
intelligent  and  provident  than  the  norttieni  Indiana.  Ihere 
ia  a  wide  direiBity  in  their  dialeeta;  which  atiU  diaplay 
decided  marks  of  identity  in  their  roota. 

The  north-weat  coaat  of  Alaaka,  from  Cook'a  Inlet  to  the 
48th  paxaUd,  ia  inhabited  by  f oar  tribea,  d  whom-  the 
Kalnarhi  are  the  moat  remaxkaUe.  Theae  people  are 
diatingoiahed  from  all  the  natire  n^ea  of  Amaffi^m  by 
having  aa  fair  a  compiezion  when  their  akina  axe  waahed 
aa  the  inhabitanta  of  Enrope;  and  this  diatinction,  accom- 
panied aometimea  with  anbom  hair,  has  been  conridered 
aa  indicating  an  origin  different  from  that  of  the  copper- 
coloured  tril«a  who  people  all  the  reat  of  the  oohtinent 

The  Indiana  of  the  eaat  coaat  belong  almoat  entirely  to 
three  atema;  and,  before  the  anival  of  the  En^^iah  colo- 
niata^  occupied  both  aidea  of  the  Alleghany  M onntaina, 
from  the  Qnlf  of  Mexico  to  Canada  and  New  Brunawick. 
1.  The  Ddaware  or  Algonqnin  Indiana^  eomprehending 
the  Ottogamiea,  Shawneea,  Namganaetn,  Gliippewaya, 
Kniateneaox,  DeLawarea,  and  other  nationa,  to  the  nomber 
of  thirty  or  forty,  were  apread  orer  the  apace  between  the 
Miaaiaaippi  and  the  Atlantic,  aa  far  north  aa  Hndaon'a  Bay, 
and  all  apoke  dialecta  of  one  language.  3.  The  Iroouois, 
often  called  the  **¥m  Nationa,'  imd  the  ''Six  Nationa,** 
but  comprehending  15  tribea  or  more^  among  whom  were 
the  Mohawka,  Oneidaa,  Hnrona,  and  Benecaa^  all  apoke 
dialecta  of  one  language.  They  lived  on  the  aouth  aide  of 
the  great  lakea,  and  finally  obtained  a  complete  aacend- 
ency  over  the  Algonquin  racei  8.  The  Florida  Indiana, 
including  the  Czoeka,  Seminolea,  Choctawa,  Chickaaawa, 
Natchea,  and  Mobilea.  Tribea  belonging  to  theae  three 
familiea  (with  the  Wocona  and  Oatawbaa)  occupied  nmtlj 
all  the  region  eaat  of  the  Miaaiaaippi,  from  the  Qulf  A 
Mexico  to  Hudaon'a  Bay,  compriaing  more  than  a  nuUion 
of  aquare  milea^  The  Oatawbaa  alone,  however,  are  aaid  to 
have  included  20  tribea,  and  nearly  aa  many  dialecta.  The 
Fowhattana  were  a  confederacy  of  33  tribea,  comprehend- 
ing 10,000  peraoiia.  It  ia  probable  that  when  the  DngUah 
aettlera  landed  in  the  country,  the  region  mentioned  waa 
inhabited  by  a  quarter  of  a  nuUion  of  Indiana,  divided  into 
many  tribes,  and  speaking  dialecta  belonging  to  half  a 
dozen  radically  distinct  languagea. 

Theae  nationa  have  the  virtuee  of  aavage  life — a  high  aenae 
61  honour,  according  to  their  peroeptiona  of  dul^,  mutual 
fidelity  among  individuala,  a  fortitude  that  mooca  at  the 
moat  cruel  tormenta,  and  a  devotion  to  their  tribe  which 
makes  aelf-immolation  in  ita  defence  eaay.  On  the  other 
hand,  they  treat  their  wivea  cruelly,  and  their  children 
with  indifference.  The  apathy  under  the  good  and  ill  of 
life  which  the  Stoic  affected,  ia  the  grand  element  of  the 
Indian'a  character.  Qloomv,  atem,  and  aevere,  he  ia  a 
atranger  to  mirth  and  laughter.  All  outward  expreeaion 
of  pleaaure  or  pain  he  regarda  aa  a  weakneaa;  and  the 
only  feeling  to  which  he  ever  yields  is  the  boiateroua*! joy 
which  he  manif  eata  in  the  moment  of  victory,  .or  undnr 
the  excitement  of  intoxication.    He  ia  capaUe  of  great 


exertiona  in  war  or  cna  diaae^bot : 

avernon  to' reffular  labour.    Heia< 

eata  enonnondy  while  he  haa  abundance  of  i 

thinking  of  the  famine  which  may  foDow; 

liquora  are  anpplied  to  him,  will  continna  drank  for  daya. 

Moat  of  the  Indiana  of  North  America  believa  in 
the  enatenoe  of  •  anpreme  beings  iriian  ^bej  call  the 
Great  fibirit;  and  of  a  aubordinate  cue,  whoae  : 
evil  and  hoatae  to  man.  To  the  ktter  their  ^ 
piindpally  addreeaed;  the  Good  Spnit,  in  thdr  ofiimaB, 
needing  no  prayera  to  induce  him  to  aid  and  protoet  Ua 
creatureab  They  flenerall^  believe  in  »  fntore  atete^  in 
which  the  aonla  oTbiave  wazriota  and  chaate  wivea  eqjcy 
•  tranquil  and  happy  eriatmce  with  tiheir  anoestoxa  and 
frienda,  apending  their  time  in  thoae  exereaaa  ia  which 
they  deligkited  when  on  the  earth.  The  Dakotea  befiete 
that  the  load  to  theae ''villagea  ol  the  dead"  lenda  over 
a  rook  with  an  edge  aa  ahaip  aa  a  Ufe^  on  whidi  only  the 
good  axe  abb  to  keep  their  footing.  The  vricked  fall  cfl^ 
and  deacend  to  the  region  of  the  Evil  Spirit,  where  tfaaj  axe 
hard  woiked,  end  often  flogged  by  their  relentleaa  i 

Polygamy  ia  allowed;  and  a  number  of 
fliderod  aa  adding  to  a  man'a  conaeqnence.^ 
tome  differ  in  dSferent  tribea,  but  in  every  caae  the  pra- 
aenting  of  gifta  to  the  &ther  of  the  intended  wife  ia  an 
caaential  feature  of  the  tranaaotioo,  and  ahowa  tiia*  the 
wife  ia  conaidered  aa  proeuxed  by  puxdiaaei  Ddoxmed 
children,  and  lame  or  decrepit  old  penona^  are  deeteoyed 
aometunea;  but  the  practice  ia  uncommon.  Inceat  and 
unnatural  vicea  are  practiaed  in  acme  tribea,  but  thay  axe 
alwaya  viewed  aa  mattera  of  leproadi.  The  Indian  fun^ 
rale  are  conducted  with  much  decorum.  The  deceaaed  ii 
dreeaed  in  hia  beat  dothee,  and  laid  in  •  graven  ih  a  verti 
cal,  horiibntal,  or  inclined  poaitioo,  accoiding  to  Ida  own 
previooa  direotiona,  with  hia  moocaaina^  knif e^  money,  and 
ailver  omamenta  bende  him,  and  a  email  quautxty  of  food 
near  hia  head.  It  ia  uaual  to  maxk  the  gravea  with  •  poali 
on  whioh  figurea  are  carved  expreaaive  of  the  nafenra  ol  the 
purauita  and  achievementa  of  the  deceaaed. 

Some  nationa  of  Indiana  wear  little  or  no  dothing;  but 
the  general  dreaa  of  the  men  in  the  temperate  and  cold 
parte  <d  the  country,  previona  to  the  arrival  of  the  Emo* 
peana,  conairted  of  three  articlee :  a  doak  of  bnfUo^ikiB 
hanging  from  the  ahouldera,  a  piece  of  ddn  need  aa  an 
apron,  and  a  pair  of  moccaaina  or  looee  boota^  made  d  un- 
dreaaed  akm  alaa    The  women  wcne  a  long  robe  of  Iha 
aame  material,  whidi  waa  &atened  round  ue  vraiat;  bol 
among  the  tribea  living  near  the  whitee,  coeiae  wooHeaa 
are  now  frequently  auMituted  for  the  Iddea  of  wild  ani- 
mala,  exc^  for  tiie  moccaiiina.     The  habitationa  of  the 
Indiana  are  huta  or  cabina,  generally  of  a  dreular  fonn  and 
email  nxe^  but  aometimeB  of  80  or  40  feet  in  diameter, 
formed  by  atakea  fixed  in  the  ground,  and  covered  with 
the  bark  of  treea.     Sometimee  the  apacea  between  the 
atakea  are  filled  up  with  twigi,  graas^  and  mud,  and  the 
roof  ia  covered  nearly  in  the  aame  way.    A  hole  in  the 
top  eervee  for  the  eaeape  of  the  amoke^  and  the  akina 
of  wild  beaata  form  the  beda  and  aeata.    VHien  th^  ga 
to  a  distance  to  hunt,  they  erect  for  temporary  nee  large 
tenta,  which  are  covered  with  akina.    On  the  vreat  aide 
of  the  ifiaaiasippi,  where  the  ground  ia  open,  many  of 
the  tribea  make  uae  of  honea,  which  are  eeldom  em- 
ployed amidst  the  wooda  covering  the  texritoriea  eeit 
of  that  river.    The  custom  of  painting  their  bodice  is 
nearly  univeraaL    They  introduce  the  colonxa  by  makng 
puncturoa  on  their  akin ;  and  the  extent  of  aur&oe  which 
thia  ornament  covera  ia  proportioned  to  the  exphnta  tbaf 
have  performed.     Some  paint  only  their  anna,  othoa 
both  their  anna  and   1^  othera  again  their 
whib  thoee  who  have  attained  the  summit  of 
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renown  Iiatb  their  bodies  painted  from  tHe  waist  upwards. 
This  is  the  heraldry  of  the  Indians,  the  devices^'of  which 
are  probably  more  exactly  adjusted  to  the  merits  of  the 
persons  who  bear  them  than  those  of  more  ciyilised  coun- 
tries. Besides  these  omamtots,  the  warriors  also  carry 
plumes  of  feathers  on  their  heads,  their  arms,  or  ancles. 
Their  anna  were  the  tomahawk,  the  war-dub,  knife,  the 
bow  and  arrow,  but  now  they  have  muskets. 

Each  tribe  is  governed  by  a  chief  and  council,  who  are 
elective ;  but  in  matters  of  importance  the  whole  warriors 
are  consulted ;  and  Mr  Keating  informs  us  that  questions 
are  not  decided  by  the  votes  of  a  majority,  but  the  reso- 
lution adopted  must  have  the  consent  of  every  individual 
warrior.  Their  assemblies  are  conducted  with  much  for- 
mality and  decorum.  The  eldest  chief  commences  the 
debate,  which  is  often  carried  on  by  set  speeches,  abound- 
ing in  bold  figures  and  metaphors,  and  bursts  of  a  rude  but 
impassioned  doquence.  The  young  are  permitted  to  be 
present  and  to  express  their  approbation  by  cries,  but 
not  to  speak.  In  their  wars  the  object  commonly  is,  to 
secure  ih»  right  of  hunting  within  particular  limits,  to 
niftinf.ain  the  liberty  of  passing  through  the^'r  accustomed 
tracts,  and  to  guard  from  infringement  tiiobc  lands  which 
they  consider  as  their  own  tenure.  Wa'  is  declared  by 
sending  a  slave  with  a  hatchet,  the  handle  of  which  is 
painted  red,  to  the  nation  they  intend  to  break  witL 
They  generally  take  the  field  in  small  numbers.  Each 
warrior,  besides  lus  weapons,  carries  a  mat,  and  supports 
himself  till  he  is  near  the  enemy  by  killing  game.  From 
the  time  they  enter  the  enemy's  country,  no  game  is 
killed,  no  fires  lighted,  or  shouting  heard,  and  their  vigi- 
lance and  caution  are  extreme.  They  are  not  even  per- 
mitted to  speak,  but  must  communicate,  by  signs  and 
motiona  Having  discovered  the  objects  of  their  hostility, 
they  first  reconnoitre  them,  then  hold  a  council ;  and  they 
generally  make  their  attack  just  before  daybreak,  that 
they  may  surprise  their  enemies  while  asleep.  They  will 
lie  the  whole  night  flat  on  their  faces  wiUiout  stirring, 
and.  at  the  fit  moment  for  action,  will  creep  on  their  hands 
and  feet  till  they  have  got  within  a  Jbow-shot  of  those 
they  have  doomed  to  destruction.  On  a  signal  given  by 
the  chief  warrior,  which  is  answered  by  the  yeUs  of  the 
whole  party,  they  start  up,  and,  after  discharging  their 
arrows,  they  rush  upon  their  adversaries,  without  giving 
them  time  to  recover  from  their  confusion,  with  their 
war-dubs  and  tomahawks.  If  they  succeed,  the  scene  of 
horror  which  follows  baffles  description.  The  savage  fury 
of  the  conquerors,  the  desperation  of  the  conquered,  the 
horrid  yells  of  both,  and  their  grim  figures  besmeared 
with  paint  and  blood,  form  an  assemblage  of  objects 
worthy  of  pandemonium.  When  the  victory  is  secured, 
they  select  a  certain  number  of  their  prisouers  to  carry 
home :  they  kill  the  rest  in  cold  blood,  take  their  scalps, 
and  then  march  off  with  the  spoiL  The  prisoners  des- 
tined to  death  are  soon  led  to  the  place  of  execution, 
where  they  are  stripped,  have  their  bodies  blackened,  and 
are  bound  to  a  stake.  In  this  situation,  while  the  burn- 
ing faggots  embrace  his  limbs,  and  the  knives  of  lus 
revengeful  enemies  are  inflicting  a  thousand  tortures,  it 
is  common  for  the  warrior  to  recount  his  exploits,  boast 
of  the  crudties  he  has  conmiitted  upon  his  enemies,  and 
to  irritate  and  insult  his  tormentors  in  every  way.  Some- 
times it  happens  that  this  has  the  effect  of  provoking  one 
of  the  spectators  to  dispatch  him  with  a  dub  or  toma- 
hawk. Sometimes  the  male  adult  prisoners  are  given  as 
slaves  to  women  who  have  lost  their  husbands  in  the  war, 
and  by  whom  they  are  often  married.  The  women  taken 
are  distributed  among  the  warriors;  the  boys  and  girls 
are  considered  as  slaves. 

Nearly  all  the  Indian  tribes  raise  maize,  beans,  and 


pumpkins,  by  thei  labour  o*  their  women,  but  only  to  tu 
small  extent,  and  as  a  resource  against  famine,  their  chief 
reliance  being  upon  the  chase.  The  buffaloes  j  which 
wander  over  the  prairies  of  the  west,  in  herds  of  tens  o£ 
thousands,  are  their  great  support ;  but  deer,  bears,  and 
in  time  of  need  otters,  beavers,  foxes,  squirrels,  and  even 
reptiles,  are  devoured. 

The  Toltecan  family  embraced  the  civilised  nations  of 
Mexico,  Peru,  and  Bogota,  extending  from  the  Rio  Gila  in 
33*  N.  latitude  along  the  western  shore  of  the  conti- 
nent to  the  frontiers  of  Chili ;  and  on  the  eastern  coast,  along 
the  Gulf  of  Mexico,  in  North  America.  In  South  America, 
on  the  contrary,  this  &mily  chiefly  occupied  a  narrow  strip 
of  land  between  the  Andes  and  the  Pacific  Ocean,  bounded 
on  the  south  by  the  great  desert  of  Atacama.  Farther  north, 
however,  in  New  Granada,  were  the  Bogotese,  a  people 
whose  dvilisation,  like  their  geographical  position,  was 
intermediate  between  that  of  the  Peruvians  and  the  Mexi- 
cans. But,  even  before  the  Spanish  conquest,  the  Toltecan 
feunily  were  not  the  exclusive  possessors  of  the  regions  which 
we  have  assigned  to  them ;  they  were  only  the  dominant 
race  or  caste,  while  other  tribes  of  the  American  race.alwajs 
constituted  a  large  mass  of  the  population.  The  arrival  of 
the  Spaniards  reduced  both  classes  alike  to  vassalage ;  and 
three  centuries  of  slavery  and  oppression  have  left  few  traces 
of  Mexican  and  Peruvian  dvilisation,  except  what  may 
be  gleaned  from  their  history  and  antiquities.  These  nations 
can  no  longer  be  identified  in  existing  conmiunities ;  and 
the  mixed  and  motley  races  which  now  respectivdy  bear  the 
name,  are  as  unlike  their  predecessors  in  morsl  and  intellec- 
tual character,  as  the  degraded  Copts  are  unlike  the  andent 
Egyptians.  It  is  in  the  intellectual  faculties  that  the  great 
difference  between  the  Toltecan  and  the  American  faxmlies 
consists.  In  the  arts  and  sdences  of  the  former  we  see  the 
evidences  of  an  advanced  dviUsation ;  their  architectural 
remains  everywhere  surprise.the  traveller  and  confound  the 
antiquary.  Among  these  are  pyramids,  temples,  grottoes, 
bas-relie&,  and  arabesques ;  whHe  thdr  roads,  aqueducts, 
and  fortifications,  and  the  traces  of  their  mining  operations, 
suffidently  attest  their  attainments  in  the  practical  arts  o£ 
lif e.  _  < 

The  origin  of  the  populations  of  America  is  a  problem 
which  has  yet  to  be  solved.  It  is  known  that  in  Europe 
man  was  in  existence  at  a  very  remote  period ;  and  there 
are  facts  which  lend  some  support  to  the  view  that  man 
has  also  been  a  denizen  of  America  for  ages.  Thus  there 
have  been  found  portions  of  the  human  skeleton  and 
fragments  of  human  handiwork,  associated  with  the  bones 
of  mammals  which  now  have  no  existence,  under  drcum- 
stanoes  which  imply  great  antiquity.  In  most  instances, 
however,  it  is  not  certain  that  such  relics  are  of  the  age  of 
the  deposit  in  which  they  have  been  found.  Human 
skdetons  and  bones  in  a  fossilised  state^  or  associated  with 
bones  of  extinct  mammals,  have  been  found  at  Guadeloupe, 
in  Missouri,  near  Natches,  at  New  Orleans,  in  the  coral 
reef  of  Florida,  near  Charleston,  in  California,  in  Orchillai 
at  Petit  Anse,  and  in  Kansas.  Some  of  these  are  referred 
to  a  very  distant  period.  Thus  the  conglomerate  in  which 
the  remains  occur  in  the  Florida  reef  Ib  estimated  by  Agassix 
to  be  10,000  years  old;  but,  what  is  still  more  amazing, 
the  skdeton  found  by  Dr  Dowler  beneath  four  buried 
forests  in  the  delta  near  New  Orleans,  is  said  to  be  50,000 
years  old,  and  the  remaixis  from  California  were  found  in  a 
deposit  beneath  Table  Mountain,  which  depodt  was  formed  . 
in  an  dd  river  of  the  Post-Pliocene,  or  Pliocene  period. 
At  any  rate,  when  this  depodt  was  formed  there  was  a  river 
valley  here,  down  which  an  overflow  of  vdcanio  matter  was 
poured.  Since  that  time  denudation  has  been  so  great,  and 
the  vdoanic  matter  so  hard,  that  the  ndes  of  the  valley  have 
been  swent  awav.  leaving  the  valley  bottom  with  its  nro- 
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(ectiag  oorer  ftanding  up  hr  abore  tlM  lerel  of  tha  nei^- 
bouiing  ooontry.  Articlei  made  hj  man  aIbo  ooour  under 
oonditiou  indicating  great  antiquity.  Thna  along  the  ooast 
of  Ecuador  there  are  rolcanio  depoaits  which  belong  to  tha 
period  of  Tolcanio  actiyity  preceding  the  prewnt,  which  may 
probably  be  referred  to  the  Poat-Fliooene  period.  Thia 
matter  la  ananged  in  tenraoeiy  and  in  one  of  theoe  teRaoea, 
now  24  milea  from  the  ooaat  and  150  feet  abore  tha  aea, 
Mr  Wilson  haa  found  beneath  the  vegetable  mould,  beda  of 
day  with  aand  and  gravel  which  contain  fragments  of  pot- 
tery. These  beds,  it  is  believed,  were  deposited  beneatii 
the  8ea»  implying  an  elevation  of  150  feet  since  tiieir  forma- 
tion. On  the  ooast  there  is  a  pottery-containing  stratum, 
which  haa  been  followed  for  80  miles,  and  patches  of  a 
similar  bed  occur  over  a  further  distance  of  200  miles^ 
These  facts,  taken  in  cox\junction  with  what  we  learn  from 
the  traditions  and  histories  of  numerous  nations,  aa  also  the 
characters  of  the  present  natives,  render  it  higUy  probable 
that  man  existed  in  America  bug  before  the  origin  or  arrival 
of  the  civilised  communitiea  to  which  allusion  will  be  pre- 
lently  made.  The  histories  of  these  communities  genenUy 
igree  that  civilisation  was  introduced  by  persons  who  first 
appeared  as  strangers  amidst  the  people  already  in  possession 
ol  the  country.  Hence  the  question  haa  a  twofold  aspect, 
viz.,  the  origin  of  the  earliest  undviUsed  aa  well  aa  that  of 
the  earliest  dviUsed  tribesi  It  is  possible^  aa  the  traditiona 
suggest,  that  people  have  arrived  from  various  quarters  and 
at  various  times.  As  yet  we  have  little  podtive  evidence 
to  rely  upon,  and  caution  is  required  in  drawing  oondudona 
from  resemblances  in  customs  or  religion.  For  instance, 
to  take  one  remarkable  case.  Amongst  tribes  living  high 
up  the  Amason  basin  there  are  customs  which  correspond 
with  tiiose  in  Borneo.  In  both  areas  we  find  Uow-pipes 
for  discharging  arrows;  laige  houses  inhabited  by  several 
families  and  similarly  constructed;  baskets  and  bamboo 
bozee  of  almost  identical  f  oim  and  construction;  and  the 
smokeniried  heads  of  enemies  hung  up  in  the  houses.  In 
one  tribe  on  the  Amason  the  throwing-stick  is  used,  and 
not  the  blow-pipe,  which  is  employed  by  all  the  surrounding 
tribes  ;  the  throwing-stick  is  also  used  by  the  Esquimaux, 
the  Ajidaman  Islanders,  and  the  Australiana.  On  the 
Amason  an  arrow  or  spear  is  used  for  catching  turtle, 
which  has  the  barb  loosdy  attached  to  the  shaft,  so  that 
when  the  turtle  disappears  the  abaft  floats  on  the  surface 
and  indicates  its  movements  and  podtion.  The  Australiana 
catcH  turtle  in  predsdy  the  same  way.  Again,  many 
other  customs  are  common  to  the  Americana  and  tribes 
living  in  areas  far  remote  from  them,  with  which  they 
have  no  apparent  direct  relationshio.  If  these  analogies 
were  always  proofs  of  affinities,  wen  we  might  infer, 
as  has  been  done,  that  America  was  first  pM>pled  by 
emigrants  from  the  oppodte  shorsa  of  Africa,  W.  Europe^ 
E.  Asia,  and  Polynesia. 

In  the  great  valley  of  the  Mississippi  and  its  mighty 
tributaries,  the  Ohio  and  Missouri,  are  the  remains  of  the 
works  of  an  extinct  race  of  men,  who  seem  to  have  made 
advances  in  dvilisation  far  beyond  the  races  of  rei  mm  dis- 
covered there  by  the  first  Europ«an  adventurers.  These 
lemains  consist  chiefly  of  tumuli  and  ramparta  of  earth, 
endosing  areas  of  great  extent  and  much  regularity  of  form. 
Some  of  them  recdl  the  barrows  of  Europe  and  A  Asia,  or 
the  huge  mounds  and  ramparts  of  Mesopotemia,  aa  displayed 
at  Babylon  and  Nineveh ;  while  others  remind  us  of  the 
ruined  hippodromes  and  amphitheatres  of  the  Qreeks  and 
Romans.  In  that  part  of  Korth  America  the  baixowa  are 
usually  truncated  cones;  but  in  advandng  farther  south, 
they  often  assume  the  figure  of  f ourdded  pyramids  in  sno- 
oeadve  stages,  with  flattened  topa,  like  the  TtocaUU,  or 
temples  of  Mexioo  and  Tncatan.  They  have  been  aocuratdy 
described,  and  many  of  them  delineated  in  the  iSMMaoiiMm 


CmOrOmtioM  to  KmtMf^  from  the  leaearchea  of  Mcsn 
Sqnier  and  DavisL 

The  baixowa  and  ramparts  an  constmoted  of  ndn^ 
earth  and  stones ;  and  from  their  solidity  and  extent,  Bmft 
have  required  the  labour  of  a  numeroua  popolatioo,  vitb 
leisure  and  drill  sufficient  to  undertaka  eombiniifl  and  vsft 
operations.  The  barrows  often  contain  hnmaa  bones,  sad 
the  smaller  tumuli  appear  to  have  been  tomba ;  but  tk 
laiger,  espedally  the  quadrangular  mounds^  would  seem  to 
have  served  aa  temples  to  the  early  inhabitants  These 
barrows  vaiy  in  sise,  from  a  few  feet  in  circumf eranee  sad 
elevation,  to  atructurea  with  a  basal  drcnmference  of  lOOC 
or  2000  feet,  and  an  altitude  of  frcm  60  to  90  feet,  re8eiD> 
Uing,  in  diiAendons,  the  vast  tumulus  of  Alyattes  neu 
Sardis.  One  in  Misdsdppi  is  said  to  cover  a  baae  of  six 
aoreSb  The  ramparta  also  vaiy  in  thickness,  and  in  hd^ 
from  6  to  80  feet,  and  usually  enclose  areaa  varying  fraD 
100  to  200  acrea.  Some  contain  400 ;  and  one  on  the  Mis- 
souri has  an  area  of  600  acres.  Tha  endoaorea  genenBj 
are  very  exact  drdes  or  squares^  sometamea  a  union  of  both; 
oocadonally  they  form  paraUdogrsms^  or  follow  the  amuo- 
dties  of  a  hill;  and  in  one  district,  that  of  Wiaoondn,  tbcj 
assume  the  fanciful  diape  of  men,  quadrupeds,  l»rds^  or  so^ 
pants,  delineated  with  some  ingenuity,  on  Uie  snzfaoe  d 
undulating  plains  or  wide  savannahs. 

These  ramparta  are  usually  placed  on  devationa  or  hilb^ 
or  on  the  banks  of  streams,  so  aa  to  show  that  they  wen 
erected  for  def endve  purposes,  and  their  dtea  are  judicioastf 
ehoaen  for  this  end.  This  area  endoeed,  therefore,  bean  do 
proportion  to  the  rdative  labour  bestowed  on  snch  zamparts : 
thus,  in  Ohio^  an  area  of  not  more  than  40  acres  ia  eiulosed 
bymoundsofamileandahalfindrenmference;  andonthe 
little  Miami,  in  the  same  state,  is  found  an  endosore  fdly 
four  miles  round;  that  contains  an  area  of  about  100  acres, 
niese  remains  are  not  sditaiy  and  few,  for  in  tha  state 
of  Ohio  they  amount  to  at  least  K),000. 

The  endoeures  in  the  form  of  animals  are  more  raze  thsa 
those  now  noticed,  and  seem  needy  confined  to  Wiaoooan. 
One  of  these  represents  a  gigantic  man  with  two  heads,  the 
siae  of  which  may  be  estunated,  by  the  body  being  50  feet 
long,  and  25  feet  acrosB  the  breast  Another  on  a  slope  nesr 
Brush  Creek,  represents  a  tolerably  dedgned  nake,  with  aa 
oval  ball  in  ita  month ;  the  undulating  folda  of  its  body  and 
spiral  of  ita  tail  eztendbg  to  a  length  of  700  feet.  The 
forms  of  qnadropeda  and  birds  are  also  .diaractflriaticaUf 
represented  in  these  worka  Those  that  have  been  explored 
rarely  contain  human  bones;  though  the  Indiana  deposit 
thdr  dead  within  them  occadonaDy,  they  have  no  tiadttiot 
of  their  having  bdonged  to  thdrancestora  Themoetpro- 
baUe  suppodSon  respecting  them  is  that  of  Mr  R  GL  Tajki, 
that  each  was  the  sepuldund  monument  of  a  different  tribc^ 
who  have  all  disappttred  from  America. 

The  question  immediately  suggests  itself,  to  what  people 
must  we  ascribe  those  vast  works  t  Th^  caa  acarody  be 
the  wo^  of  the  ancestocs  of  the  red  men  diseovered  bj 
Europeana  in  North  America.  Ndther  can  we  ascribe 
them  to  the  eariy  Greenland  and  Icdand  colonista,  wlw 
seem  never  to  have  passed  westward  of  the  AU^gfaaaiei 
We  can  scarcdy  attribute  them  to  the  some^iatapociyplid 
advent  of  the  Welsh  Madoa  Osn  their  anthois  be  the 
people  obeeurdy  mentioned  in  the  Icdandio  m^as,  aa  the 
inhabitants  of  Ntw  Icdamd  t 

A  curious  tradition  of  the  present  Iroquois  recwdi,  tbat 
when  the  LmuU  Lenapi,  the  common  aneeatoia  of  the  Iro* 
quoia  and  othertribea,  whose  language  ia  still  widdy  spiesd 
among  the  Indians,  advanced  from  the  north-west  to  the 
Misdsdppi,  they  found  on  its  eastern  dde  a  great  na^ 
more  dvilised  than  themsdvei^  who  lived  in  fortified  towns 
and  cultivated  the  ground.  Thia  people  at  first  grsnted^ 
Lenni  Lenapi  leave  to  peas  through  their  territoiisa  la  ssek 
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an  eaatward  aettlement,  bat  treacherously  attacked  them 
while  croeaing  the  rirer.  Thia  conduct  gave  rise  to  iuTO- 
terate  hostilities,  that  terminated  in  the  extermination  or 
subjugation  of  their  opponents,  and  the  estabUshment  of  the 
red  men  in  thoee  regions.  This  not  improbable,  though 
imperfect,  account  of  such  rude  communities,  where  neither 
letters  nor  hieroglyphics  existed,  ia  probably  all  that  we 
shall  erer  learn  of  the  people  who  execut64rthose  works 
that  now  eisif»  o^  surprise. 

As  we  adyance  southward  we  find  proofs  of  still  greater 
refinement  on  the  table-land  of  Anshuac  or  Mexico ;  and 
on  descending  into  the  humid  valleys  of  Central  America, 
the  peninsula  of  Yucatan,  and  the  shores  of  Honduras,  we 
find  striking  remains  of  the  semi-dTiliBation  of  the  races 
that  inhabited  tiiose  countries  before  the  Spanish  inTasion. 
The  barbarous  policy  of  Cortes  and  other  iuTaders  was  to 
eradicate  erery  trace  of  the  former  grandeur  of  the  natiTe 
races,  and  thereby  to  inure  them  to  a  degrading  sendtude. 
The  systematic  destruction  of  the  native  works  of  art  and 
gorgeous  buildings  in  Mexico  was  relentlessly  carried  on  for 
ages,  to  the  infinite  regret  of  the  modem  ethnographical 
inquirer.  Little  positive  information  on  these  subjects  can 
be  leaned  from  the  early  Spanish  historians  of  the  con- 
quest ;  and  it  was  not  until  the  publication  of  Humboldt's 
HeMorcheM  that  Europe  knew  anything  of  the  state  of  the 
Great  Mexican  pyramid,  or  at  the  wonderful  remains  of 
Palenque  and  Fapantla. 

In  tiie  middle  of  the  last  century,  however,  some  Spanish 
adventurers  penetrated  with  difficulty  the  dense  forests  of 
the  Mexican  province  of  Chiapas,  in  which  they  discovered 
the  remains  of  an  ancient  city,  of  which  all  memory  had 
been  lost,  and  to  which  they  gave  the  name  of  FALBNQxn, 
from  a  poor  adjacent  village.  Stimulated  by  their  report, 
the  Spanish  Government  some  years  afterwards  despatched 
two  intelligent  travellers  to  explore  those  wilds ;  but  the 
report  of  Del  Rio  and  Du  Paix,  from  the  commotions  that 
agitated  Europe  and  convulsed  Spain,  remained  unpublished 
until  a  few  years  ago.  It  has  since  appeared,  with  very  in- 
teresting designs  of  the  ruins  they  explored.  Our  know- 
ledge of  such  remains,  however,  has  been  greatly  enlarged 
by  the  labours  of  an  enterprising  North  American  traveller, 
Mr  Stephens,  given  to  the  world  in  four  volumes,  entitled 
InddtnU  of  Travel  in  Central  Americay  Chiapat,  and 
Tveatan,  1838,  and  Incidents  of  Travel  in  Tttcatan,  1842. 
This  gentleman  discovered,  in  the  almost  impenetrable 
forests  of  those  regions,  the  remains  of  no  less  than  44 
towns,  some  of  them  with  extensive  and  highly  decorated 
structures.  These  exhibit  walls  of  hewn  stone,  admirably 
put  together  with  mortar,  often  enriched  by  sculptures 
in  bold  relief,  and  hieroglyphical  inscriptions,  exactly 
resembling  the  Aztec  MSS.  in  the  museums  of  Europe, 
and  in  &e  publications  of  Humboldt;  well  executed 
vaulted  roofs,  and  obelisks  covered  with  mythic  figures 
and  pictorial  or  hieroglyphical  inscriptions.  These  curi- 
ous remains  have  been  concealed  for  ages  by  a  luxu- 
riant tropical  vegetation,  so  dense  that  they  seem  to  have 
been  unknown  to  people  living  within  half  a  mile  of  their 
site.  ' 

The  most  conspicuous  ruins  are  those  of  temples  and 
palaces,  which  almost  invariably  have  a  pyramidal  form,  in 
several  stages,  with  wide  intervening  terraces,  the  ascent  to 
which  is  by  grand  fiights  of  steps.  The  chambers  in  those 
buildings  have  generally  a  length  disproportioned  to  their 
width,  they  have  no  windows,  but  receive  their  light  from 
the  doors,  just  as  the  rooms  do  at  this  day  in  Barbary  and 
Bome  other  eastern  countries.  The  apartments  are  in  two 
parallel  rows,  a  narrow  corridor  or  series  of  chambers'  runs 
along  the  front,  and  the  apartments  behind  this  receive  their 
light  only  from  the  front  rooms  into  which  they  open.  Yet 
these  interior  apartments  are  often  richly,  d^oor^ted  with 


sculpturesy  ornamented  with  stnooos,  and  gaily  painted  red, 
yeUow,  white,  and  black.  % 

The  ruins  of  Palenque,  as  may  be  seen  in  the  researches 
of  Humboldt,  have  the  characters  just  mentioned.  They 
are  covered  with  hieroglyphics,  and  sculptures  in  relief,  with 
ornamental  cornices.  The  largest  building  stands  on  a 
terrace,  faced  with  stone,  measuring  310  by  260  feet ;  the 
building  itself  is  200  by  180  feet;  its  waUs  are  25  feet 
high.  The  stone  has  been  originally  covered  with  painted 
stucco ;  fronts  the  east,  and  contains  14  doors,  separated 
by  piers  ornamented  with  stucco  figures.  In  this  building 
some  of  the  figures  are  erect,  while  others  sit  cross-legged, 
in  what  we  term  the  oriental  fashion ;  one  statue,  10^  feet 
high,  was  found  at  Palenque ;  and  two  fragments  of  two 
torsoi  and  a  head  were  dso  discovered  that  exhibited  a 
severe  but  fair  style  of  sculpture,  that  recalls  something  of 
the  early  style  of  Qreek  art 

The  ruins  at  Copan,  in  Honduras,  are  of  vast  extent 
Here  a  pyramidal  structure  remains,  with  an  elevation  of 
150  feet  measured  along  its  slope,  and  this  appears  to  be  a 
principal  temple,  included  with  several  smaller  structures 
within  a  tacred  endoture,  in  the  manner  of  the  temples  of 
ancient  Egypt.  On  its  waUs  are  many  skulls  of  a  quadru- 
manous  animal,  well  executed  in  high  relief ;  a  large  figure 
of  a  baboon  was  discovered  among  2ie  ruins,  bearing  no  in- 
considerable resemblance  to  the  cynooephalus  of  the  Egyp- 
tians. Here  also  several  sculptured  obelisks  occur,  from 
11  to  13  feet  in  height,  and  from  3  to  4  feet  wide,  which, 
as  well  as  the  walls  of  the  temple,  were  highly  ornamented 
with  sculptures  in  bold  relief. 

The  similarity  between  the  ruins  at  Copan  and  Palenque, 
and  the  identity  of  the  hieroglyphic  tablets  in  both,  show 
that  the  former  inhabitants  of  Chiapas  and  Htnduras  had 
the  same  vnritten  language,  though  the  present  Indians  of 
thoee  provinces  do  not  understand  each  other. 

At  several  places,  but  more  especially  at  UxmaL  in 
Yucatan,  are  very  magnificent  ruins  of  the  same  land. 
Here  are  found  sculptured  obelisks,  bearing  on  their  prin- 
cipal face  the  figure^  probably,  of  some  deity,  with  a  be- 
nignant countenance  represented  in  fpll,  and  the  hands 
applied  to  the  breast  The  other  sides  of  the  obelisks  are 
covered  with  hieroglyphical  tablets,  proving  that  the  same 
race  once  inhabited  the  pLuns  of  Honduras  and  the  table- 
land of  Anahuac.  The  principal  building  at  Uxmal  seems 
to  have  been  a  very  magnificent  pyramid  in  three  stages  or 
terraces,  faced  with  hewn  stone,  and  neatly  rounded  at  the 
angles.  The  first  terrace  is  575  f«iet  long,  15  feet  broad* 
and  3  feet  high,  serving  as  a  sort  of  plinth  to  the  whole  : 
the  second  terrace  is  545  feet  long,  250  feet  wide,  and  20 
feet  high ;  the  third  terrace  is  360  feet  long,  by  30  feet 
wide,  and  1 9  feet  in  height.  From  the  centre  of  the  second 
terrace,  the  upper  part  is  gained  by  a  vast  fiight  of  well- 
constructed  steps  130  feet  wide.  This  leads  to  the  temple, 
the  facade  of  which  is  no  leas  than  322  feet  long,  but  has 
not  had  a  greater  elevation  than  25  feet ;  yet  its  grandeur 
is  enhanced  by  the  rich  sculpture  that  covers  the  upper  part 
above  a  fillet,  or  cornice,  that  surrounds  the  whole  building 
at  about  half  its  elevation.  The  interior  oonsisto  of  two 
parallel  ranges  of  chambers,  11  in  each  row.  The  front 
apartments  are  entered  by  II  doorways,  enriched  with 
sculpture,  which  gives  sufficient  light  to  those  rooms ;  but  the 
posterior  row  receives  no  light  except  what  enters  by  tiieir 
doors  from  the  exterior  rooms.  The  roofs  here,  unlike  thoee 
of  Palenque  and  Copan,  are  not  stone  arches,  but  are  sup- 
ported on  bearers  of  a  very  hard  wood,  that  must  have  been 
brought  from  a  distance  of  some  hundred  miles,  and  these 
beams  too  are  covered  with  hieroglyphics.  The  flat  roof 
of  this  building  has  been  externally  covered  with  a  hard 
cemj(^  In  a  building  placed  on  a  lower  level  is  a  rectan* 
gular  court,  which  has  been  once  wholly  paved  with  wdl- 
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caxTBd  £fpjam  of  toitoiies  in  demi-nlieC.  Thata  we  ar- 
ranged in  groape  of  four,  with  their  heads  placed  logether; 
and  from  ^  dimenaiona  of  the  oonrt^  this  9ala  dt  kt$  Tar- 
tuga»  moat  have  required  4d,660  of  each  canred  atonea  for 
ita  pavement. 

The  mine  of  CSiichen,  aJao  in  Tncatan,  extend  oirer  an 
area  of  two  milea  in  circomf erenoe.  One  of  Uie  beat  pre- 
aerred  l^oildingB  with  an  ambit  of  638  feet,  is  constracted  in 
three  terraoeay  which  gaye  it  an  apparent  altitnde  of  65  feet 
The  buildings  here,  on  the  second  terrace,  haye  the  fa^adea 
highly  Bcolptured,  both  aboYe  and  below  the  horisontal  fil- 
let I  and  the  doorways  are  enriched  with  mooldings,  and 
<nM»-like  ornaments  supporting  a  drip-atone.  The  staircase 
here  is  56  feet  wide.  The  front  apartments  are  i7  feet 
long  and  only.  9  wide.  There  are  three  doors  in  the  fronts  and 
in  the  central  apartment  are  nine,  nichea.  -  The  roofa  are 
atone  arch  A ;  and  all  has  been  once  painted  of  Tariooa 
oolonn  A  enrioos  adjoining  structure  consists  of  two 
parallel  atone  walls,  274  feet  lon^^  and  dO  feet  apart  The 
walla  are  80  feet  thick.  It  has  been  conjectured  to  haye 
been  connected  with  the  celebration  of  some  public  games, 
like  the  palantrm  of  the  Greeks. 

In  several  of  the  ruins  now  noticed  are  found  buildings 
to  which  there  is  no  access.  They  have  doorways,  but  these 
seem  to  hare  been  walled  upwhen  the  buildings  were  erected. 
Their  use  is  unknown ;  they  are  named  ctuou  eerradaa^  or 
^  ahut  up  houses."  Their  interior  does  not  differ  from  the 
oiher  apartmenta  abore  described. 

It  is  worthy  of  notice,  that  the  builders  of  those  cities  took 
great  pains  to  supply  them  with  one  of  the  prime  essentials 
of  human  comfort — abundance  of  good  water,  by  meana  A 
weDa  and  dstems  of  excellent  construction. 

The  remains  in  all  the  44  ancient  towna  yiaited  by 
Stephens  haye  a  similar  character;  so  that  we  can  have  no 
hesitation'  to  ascribe  them  to  the  same  nation,  or  to  kindred 
lacea  of  men,  who  had  certainly  attained  no  inconsiderable 
eiyilisation,  although  unacquainted  with  the  use  of  iron,  or 
eyen  of  bronze.  Many  of  these  towns  are  repeatedly  referred 
to  in  the  native  histories,  and  it  is  almost  certain  that  a 
large  proportion  of  them  were  founded  and  inhabited  by 
the  Tutid-Xius,  Kahoas,  and  other  tribes  speaking  the 
Nahuatl  tongue.  In  not  a  few  instances  the  dates  and  the 
names  of  the  founders  have  been  preseryed. 

It  haa  been  generally  admitted  by  physiologists,  that 
the  temperate  regions  of  the  globe  are  best  fitted  to  de- 
Telope  all  the  powera  of  our  nature';  and  it  is  a  fact  in 
accordance  with  this  opinion,  that  among  the  aborigines 
of  America,  eiyilisation  followed  very  closely  the  chain  of 
the  Andes,  and  was  f  dond  either  upon  'their  sides  or  the 
table-land  of  their  summits,  where  the  devation  of  the 
ground  moderates  the  heat  of  the  tropical  sun,  and  pro- 
duces a  climate  analogous  to  that  of  Central  and  Southern 
Europe.  This  dyiUaation  did  not  exist  merely  at  the  two 
distant  and  isolated  points  of  Mexico  and  Peru,  but  pre- 
sented itself  at  intermediate  places,  and  may  be  said  to  have 
formed  a  continuous  line  from  lat  35*  N.  to  lat  35*  S,  with 
f ow  interruptions,  except  at  those  parte  where  the  moun- 
tainoua  chain  disappears,  or  sinks  down  to  a  trifling  deya- 
tion.  Some  large  buildings  noar  the  Rio  Qila,  in  lat  33*  K., 
with  fragmenta  of  porcekin,  indicate  the  existence  of  a 
people  there  who  had  some  knowledge  of  the  arta.  These 
were  most  probably  a  branch  of  the  Axteca  or  Toltecs, 
who  afterwards  occupied  Mexico,  as  the  annals  of  that 
eountiy  telL  Though  some  pursued  their  march  south- 
ward, it  may  be  reasonably  snppoeed  that  a  part  remained 
in  the  district ;  and  the  Indiana  living  here,  who-  culti- 
vate com,  weave  doth,  and  live  in  viUagea  consisting  ef 
houses  built  of  solid  materials,  aometimeB  two  stories  in 
height,  may  dther  be  their  descendant^  or  have  bor- 
rowed from  ihem  the  improvemanta  they  poaseaa.    Next 


in  order  aa  we  pcoeeed  aonthwardy  an  the 
of  Meodeo,  of  whose  condition  we  shall  speak  by  and  hj. 
In  Ghiapa  were  the  Zapoteos^  in  Yucatan  the  Majs%  k 
Guatemala  the  Quichea  and  Kadiiqnels^  nil  neac^  ss 
much  advanced  in  dvilisation  aa  tiie  MeTicana^  and  pro- 
bid)]y  of  the  same  primitive  stock.  From  thia  poin^  idm 
tho  Andea  lose  their  elevation,  or  break  into  laolated  cgbsi^ 
no  distinct  traoea  of  dvilisation  appear  till  we  enter  thi 
aonthem  continent  Here  were  found  the  Mnyacss  er 
Moaeaa,  on  the  table-land  of  Bogota,  a  nataon  eonsistxag 
of  several  tribea,  who  worshipped  the  son  and  pndised 
some  of  the  useful  arta.  To  these  succeeded  the  nations  of 
Peru,  living  under  the  Incas,  whose  dominion  eyteixifd 
from  the  equator  to  the  85th  d^ree  of  &  ]atitad& 
Beyond  thia  boundary  were  the  Chilian  tribes^  who^  thoq^ 
inferior  to  the  Peruvians,  had  made  some  advances  b^uod 
the  rudeness  of  the  savage  states  It  ia  proper  to  mentka 
that  aome  of  the  nationa  named  were  extinct  before  the 
arrival  of  the  Spaniarda ;  but  the  degree  of  civilisatian  tiiej 
had  attained  ia  attested  by  the  monumenta  they  have  kft 
behind  them.  There  were  no  other  tribea  in  the  nev 
continent  which  had  made  any  progress  in  eooial  imprare* 
ment  We  would  not  except  the  Guarania  of  Biul,  anda 
few  others^  who  derived  their  anbeistence  chiefly  froai 
agriculture,  but  were  in  other  respects  savagea.  We  phes 
among  the  exceptions^  however,  the  extinct  raoe  of  ths 
Allegewis,  or  whatever  waa  the  name  of  the  people,  who 
erected  the  military  works  existing  between  the  Ohio  and 
the  northern  lakes ;  but  they  also,  it  must  be  remembered!, 
inhabited  a  temperate  dimateTthongh  not  a  monntainoos 
country.  It  may  be  afibmed,  then,  aa  a  general  propon- 
tion,  that  from  35*  of  N.  to  85*  of  &  Lititode,  the  sides 
and  summits  of  the  Andes  were  the  exduaive  seats  «f 
American  dvilisation.  We  admit  that  some  of  the  tribes 
in  Chiapa,  Oaxaca,  and  Yucatan,  inhabited  low  districts; 
but  they  were  still  near  the  Cordillera,  and  may  be  fuxiy 
considered  aa  ofbets  from  the  nationa  dwelling  npon  it 
The  fact  is  important,  aa  marking  the  effect  of  diiBBto  oa 
the  active  energiea  of  our  spedesL  There  is  no  doubt 
that,  with  the  improved  arta  of  modem  times^  civilisatioB 
can  subsist  under  the  burning  sky  of  the  torrid  aone^  but  not 
in  such  vigour  aa  in  countries  which  eigoy  a  moce  moderate 
temperature.  Perhapa  it  will  be  found  that  the  maral 
and  physical  powera  of  man  attain  their  hi^eat  perf ecCioB 
in  thoee  regiona  where  he  is  accompanied  hj  wkmi  sod 
the  VMM.  The  lone  occupied  by  the  former  eateadi 
from  the  30th  to  the  57th  or  58th paralld;  andwithiatke 
tropica  the  corresponding  climate  ia  found  on  the  ilssb 
or  summits  of  mountains,  from  4500  to  10,000  feet  ahore 
the  levd  of  the  sea. 

It  ia  remarkable  that  the  Mexican  annala  rendi  to  a 
very  remote  date^  althou^  they  were  preserved  merafy  bj 
picture-writing.    We  do  not  pretend  to  enter  into  ^ 
question  aa  to  the  authentidty  of  the  records  tfaemsdw^ 
and  their  correctneaa.    It  is  enough  that  they  have  reedfsd 
credit  from  Humboldt,  Yater,  and  other  men  of  leaning 
and  judgment    From  the  aimals  thus  preserved,  of  which 
further  details  will  be  subsequently  given,  we  learn  that  si 
the  eariiest  dawn  of  history  the  QuLiamea  were  in  poaaeasioB 
of  the  countiy,  that  dvilisation  waa  introduced  by  atraagea 
coming  from  the  east,  and  that  several  nationa  bdongiag  to 
one  race  migrated  in  succesdon  from  the  north- wesl^  sad 
settled  in  Anakuac  at  Mexica    Hie  Toltecs,  it  is  slated^ 
left  thdr  original  seat,  far  to  the  west,  in  544  of  our  en, 
and  after  a  long  journey  invaded  Mexico^  then  ooaqasd 
by  wandering  hOTdea,  in  648.    This  people,  who  penetiatsd 
to   Nicaragua,  if   not  to  South  America,  woe  nesz^ 
destroyed  after  the  hpae  of  aome  oentoriea;  but  were 
followed  by  the  Ohichimees,  a  half  savage  tribs^  sbool 
1120,  and  theaa  a  few  yean  ifterwtida  ^  tt»  Aoahautlek 
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or  aaven  tribes,  including  the  Aeolhttaas,  the  Tlaaealteei,  and 
the  Aiteei  or  proper  Mezicana.  All  these  people  spoke 
cUaleeta  of  one  langoage,  and  had  similar  arts,  cnstomsy 
and  institntiona.  The  town  of  Madoo  or  Tenochtitlan 
was  founded  in  1335,  and  the  series  of  Meodcan  kings 
which  oommenoed  in  1352  was  continued  through  eight 
monarchs  to  Montesuma.  The  monarchy  was  small  at  first, 
and  passed  through  many  vidssitudes ;  but  it  was  graduaUy 
enlarged,  especially  by  tiie  policy  and  enterprise  of  the  later 
prinoea  of  the  line.  When  Cortes  arrived,  it  embraced 
what  are  now  the  prorincee  of  Vera  Cnu^  Oaxaca,  Puebla, 
Mexico,  and  part  of  Valladolid,  a  surface  of  130,000  square 
miles;  but  within  this  were  comprehended  three  small 
independent  states,  TIascala,  GholuUan,  and  Zapeac&  The 
pastoral  state^  which  forms  the  intermediate  stage  between 
aavage  and  ciYilised  life,  had  never  existed  in  Mexico ;  for 
the  native  wild  ox  had  not  been  tamed,  and  the  use  of  milk 
as  food  was  unknown.  The  Mexican  nations  derived  their 
sulMstence  from  agriculture,  which,  however,  was  conducted 
in  the  rudest  manner,  with  very  imperfect  instruments, 
lliey  cultivated  maise,  potatoes,  plantains,  and  various 
other  eseolent  v^getablesw  They  raised  cotton,  and  under^ 
stood  the  art  of  spinning  and  weaving  it  into  doth,  of  a 
texture  whidi  excited  the  admiration  of  the  Spaniards. 
They  had  no  iron,  but  showed  considerable  skill  in  fashion- 
ing the  gold,  nlver,  and  copper,  found  in  a  native  state, 
into  dofnestio  utensils  and  ornamental  artides.  In  some 
of  their' buildings  the  stones  were  hewn  into  regular  forms, 
and  aoeuratdy  Joined;  and  from  the  ruins  of  the  palace  of 
Mitla,  in  OaAca,  stall  existing,  it  appears  that  tliey  had 
the  art  of  designing  ornaments  like  arabesques,  in  paste, 
with  great  neatness,  and  attaching  them  to  the  walls;  but 
solid  structures  of  masonry  evincing  any  considerable  skill 
axe  extremdy  rare  in  the  country.  Their  carvings  in 
wood  were  tolerably  well  executed,  but  the  figures  were 
disproportioned  and  uncouth.  The  same  remark  applies 
to  their  hieroi^yphical  drawings,  whidi  were  far  inferior 
fin  taste  and  design  to  those  of  the  Hindoos,  Japanese, 
pud  Thibetiana.  For  paper  th^  empbyed  sometimes 
Ifche  large  leavea  of  the  aloe^  sometimes  cotton  doth,  or  the 
«kina  of  deer  dressed.  Their  books  consisted  of  strips  or 
'weba  of  such  materials,  ^imposed  of  pieces  neatly  Joined, 
one  or  twQ  feet  broad  and  twenty  or  thirty  long^  which 
-were  divided  into  pages  by  f ol&ig  them  in  a  sig-ssg 
manner ;  and  two  pieces  of  thin  deal  attached  to  the  outers 
most  folds  served  as  boards,  and  gave  these  'manuscripts, 
^en  dosed,  an  appearance  very  much  like  our  old  folios 
in  wooden  Idnding.  The  written  language  of  Mexico  con- 
tained a  few  real  hieroglyphics  or  sym}>o]s,  purdy  convon- 
tional,  to  designate  su&  objects  as  water,  earth,  air,  day, 
night,  speech,  and  also  for  numbers;  but  it  was  essentially  a 
system  of  pietur&^mHng  in  which  objects  were  represented 
by  cdoured  figures  having  a  resemblance  more  or  less 
exact  to  themsdveSb  "With  all  its  necessary  imperfections, 
this  instrument  was  fsmiliariy  employed  to  a  prodigious  ex- 
tent in  deeds  and  instruments  for  effecting  the  transmission 
and  sale  of  property.  Hie  government  kept  couriers  for 
eonveyingintdHgenoe  from  aU  parts  of  the  empire;  andtiie 
capital  was  watched  and  deaned  by  a  sort  of  police  estab- 
lishment This  is  the  bright  side  of  Mexican  dvilisation. 
On  the  other  hand,  it  must  be  kept  in  view,  that  the  Mexi- 
cans had  no  tame  animals,  no  nuLde  roads,  no  money  to 
serve  as  a  universal  medium  of  exchange  in  commercial 
transactions.  The  goverpment  was  originally  a  perfect 
feudal  monarchy,  in  which  all  power  was  monopolised  by 
a  numerous  nobility  and  the  priesthood.  The  great  mass 
of  the  people  were  serfs,  attached  to  the  soil,  and  trans- 
f errsd  with  £k  from  owner  to  owner  by  descent  or  purchase. 
The  peasants  or  daves  of  a  nobleman  were  allowed  a  cer- 
tain portion  of  land,  whioa  fiiey  cultivated  in  commoik 


for  thdr  subsiBtenoe :  the  rest  of  their  labour  belonged 
to  their  hxtd.  The  country  swarmed  with  beggars,  and 
thousands  were  swept  off  every  few  years  by  famine.  Ai 
among  the  andent  Egyptians  and  the  Chinese,  immutable 
custom,  regulating  every  act  of  dvil  and  conmion  lUe, 
chained  up  the  course  of  improvement^  and  spread  a 
languid  monotony  over  society.  The  crown  was  dective, 
and  the  powers  of  the  monardi  small,  till  the  privileges  of 
the  nobles  were  destroyed  by  the  policy  and  ambition  of 
Monteaomai.  The  rdigion  of  the  Mexicans  breathed 
a  savage  spirit^  whidi  degraded  them,  in  a  moal  point  of 
view,  far  below  the  hordea  of  wandering  Indian^  Their 
ddties,  represented  by  mis-diapen  images  of  serpents 
and  other  hideous  animals,  were  the  creation  of  the 
darkest  passions  of  the  human  breast,  of  terror,  hatred, 
cruelty,  and  revenge.  They  delighted  in  blood,  and  thou- 
sands of  human  sacrifices  were  annually  offered  at  their 
shrines.  The  places  of  wordiip,  called  TeocaUis,  were  pyra- 
mids composed  of  terraces  placed  one  above  another, 
like  the  temple  of  Bdus  at  Babylon.  These-were  built  of 
day,  or  of  alternate  layera  of  day  and  unbumt  laidcs, 
but  b  soma  cases  faced  with  dabs  of  polished  stone,  on 
whidi  figures  of  animals  are  sculptured  in  rdief.^  One  or 
two  smidl  chapds  stood*  upon  the  summit^  endoeing 
images  of  the  dnty.  The  laigest  known,  whidi  is  com- 
posed of  four  stories  or  ternuiea,  has  a  breadth  of  480 
yards  at  the  base,  and  a  height  of  55.  These  structures 
served  as  temples,  tombs»  and  observatories ;  and  it  is  re- 
markable that  their  sides  are  always  placed  exactly  in  the 
direction  of  the  meridian.  This  leads  us  to  the  most  in- 
teresting fact  connected  with  Mexican  dvilisation,  we 
mean  the  perfection  of  their  calendar.  Hie  dvil  year  was 
composed  of  835  days,  divided  into  18  months  of  20 
days,  and  5  supplementary  daya.  C  The  Mexicana  had 
besides  a  ritual  or  religious  year  for  the  regulation  of  their 
festivals;  and,  by  means  of  a  cyde  of  52  years,  and  a  very 
complicated  method  of  computation,  the  religious  and  dvil 
periods  were  connected  with  one  another,  and  tiie  dvil  year 
was  made  to  conespond  with  the  natural .  by  the  inter- 
calation of  13  days  at  the  end  of  the  cyde.  The  month 
was  divided  into  four  weeks  of  five  days,  but  each  day  of 
the  month  had  a  distinct  name ;  and  Humboldt  has  given 
strong  reasons  for  believing  that  these  names  were  bor- 
rowed from  an  andent  xoduo  formed  of  27  or  28  lunar 
houses^  wmdi  was  made  use  of  from  the  remotest  anti- 
quity in  Tartaiy,  Thibet,  and  India.  The  calendar  of  the 
Mexioana  bespeaks  a  degree  'of  sdentific  skill,  and  an 
accuracy  of  observation,  which  are  not  easily  reconciled 
with  their  semi-barbarous  habits^  their  general  ignoranco 
in  othe»  things,  and  the  recent  date  of  their  dviUsation 
according  to  thdr  own  account  It  is  here,  indeed,  and 
not  in  thdr  language,  that  we  find  distinct  traces  of  their 
connection  with  Adatio  nations.  The  character  of  the 
Mexicans  is  probably  the  same  at  this  day  as  before  the 
conquest,  which,  we  are  disposed  to  think,  made  less 
diange  in  the  dtuation  of  the  people  than  is  often  sup- 
posed, thou^  it  annihilated  the  rank  and  privilegea  of 
the  nobles.  The  Mexican  Indian  ia  grave,  suspicious^ 
and  tadtum ;  quiet  and  pladd  in  his  external  deportment^ 
but  rancorous  in  Ids  ^irit;  submisdve  to  his  superiors, 
hsnh  and  crud  to  those  beneath  him.  His  intdlect  is 
limited,  and  chiefly  devdopes  itsdf  in  imitative  labours 
and  mechanical  arts.  Slow,  cautious,  and  persevering,  he 
loves,  both  in  Ids  acts  and  thoughts,  to  travd  in  a  beaten 
trade.  The  people,  though  q>eakiiig  many  different  lan- 
guages, have  nearly  the  same  phyncal  character.  The 
Sf exicans  have  olive  complexions,  narrow  foreheads,  Uadc 

^  BobtrtMA  WM  mlitdrim  ia  UU^ving  tliat  the  Teooallli  were  fai  dl 
eaiee  mere  maeeee  of  earth,  wtthont  meeoiirj.  See  HomboldtTi 
Smmnkm,  voL  L  p.  111.  SBgUah  treaektUn. 
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Bj9^  ooane  choosy  black  hair,  and  tliin  beards.  They  | 
are  of  the  middle  sue,  and  well-proportioned  in  their 
limbiL  A  person  with  any  defect  or  deformity  is  rarely 
aoen  amongst  them.  They  are  healthy,  and  Uto  to  an 
adTsnced  age,  when  life  is  not  shortened  by  dnmken- 
nees.  The  Toltec  and  Azteo  races,  when  they  established 
themselves  in  the  oonntry,  difldsed  their  own  laagoage 
]iartiaUy  from  the  Lake  of  Kicamgna  to  the  d7th  parallel. 
They  reclaimed,  by  degrees,  many  of  the  neighbouring 
savage  tribes  to  a  settled  mode  of  life,  and  spread  a  feeble 
degree  of  civiUsation  over  a  mixed  mass  of  nations,  speak- 
ings aooording  to  Clavigero,  30  languages,  of  which  Hum- 
boldt teHms  that  20  still  exist.  The  Asteo  language  IB  one 
of  the  most  copious  and  polished  of  the  American  tongues, 
«ad  abounds  in  words  of  the  immoderate  length  of  12  or  10 
qrllablea.  It  is  imoertain  what  was  the  number  of  sub- 
jeots  over  whom  Montesuma  ruled.  The  ruins  in  the 
valley  of  Tenochtitlan,  on  which  the  capital  stands,  show 
that  it  must  have  been  more  populous  before  the  conquest 
than  now ;  but  the  population  at  present  is  diiftised  over 
an  incomparably  wider  space ;  and,  upon  the  whole,  there 
ire  no  good  grounds  for  believing  that  the  number  of 
eivilised  Indians  was  much  greater  when  Cortes  landed, 
than  in  1803,  when  it  amounted  to  2,000,000. 

The  civilisation  of  Mexico,  as  well  as  ot  Peru,  owed  its 
Sodstenoe  to  a  single  cause, — ^the  patient,  submissive,  and 
mperstitious  character  of  the  people,  which  fitted  them 
to  bo  beasts  of  burden,  under  an  aristocracy  of  priests 
and  nobles,  who  were  led,  perhaps,  partly  by  influences 
from  abroad,  partly  by  the  instinct  of  self-interest^  to 
devise  means  for  holding  the  mass  of  the  community 
in  subjection.  Many  of  the  nations  which  continued 
savage^  such  as  the  Algonquins  and  Iroquois,  were  po- 
bably  aqual  to  the  Mexicans  in  intellect;  but  their 
propensity  to  superstition  was  less,  and  their  enersy  of 
character  was  too  great  to  permit  of  their  being  en£ved 
hj  their  chiefs.  It  is  chiefly  in  the  variety  of  their  pri- 
mitive character  that  we  must  seek  for  the  cause  of  the 
diversity  of  mannera  and  institutions  we  find  among  the 
American  nations. 

The  ancient  empiro  of  Peru,  moro  extensive  than  that 
cf  Mexico,  embraced  the  whole  sea-coast  from  PSstos  to 
the  river  Maule,  a  Une  of  2000  miles  in  length.  Its 
breadth  is  uncertain;  but  as  it  included  both  declivities 
of  the  Andes,  it  must  have  extended  in  some  cases  to 
600  miles,  and  the  entire  surface  of  the  empire  probably 
exceeded  000,000  square  miles.  It  is  plain,  however, 
bom  the  imperfect  lostory  of  the  Incas  which  has  been 
preserved,  that  within  this  space  there  were  many  dis- 
tricts where  their  authority  was  feeble,  and  others  inhabited 
by  tribes  which  were  entirely  independent  One  part 
of  the  country,  besides,  consisted  of  a  sandy  desert,  wnile 
the  most  elevated  tracts  were  uninhabitable  from  cold. 
It  must  not  therefore  be  supposed  that  the  capacity  of 
the  country  to  support  population  was  commensural^ 
with  the  extent  of  its  surface.  Still  the  magnitude  of  the 
Peruvian  empire,  in  the  midst  of  an  immense  multitude 
of  independent  savage  communities,  so  extremely  minute, 
that  a  hundred  of  them  mi^t  have  been  planted  with- 
out crowding  in  one  of  its  provinces,  is  an  extraordinary 
phenomenon.  The  creating  and  maintaining  of  such  an 
empire  is  a  proof  that  the  Peruvians  had  made  no  trifling 
progress  in  tiie  useful  arts  and  in  the  science  of  government 
To  keep  in  subjection  so  many  remote  provinces,  there  must 
have  been  an  efficient  military  force,  rapid  means  of  com- 
munication, considerable  revenues,  and  an  organised  magis- 
tracy capable  of  understanding  and  executing  the  plans 
of  rulers,  who  had  sufficient  political  skill  and  knowledge 
of  humcA  nature  to  adapt  their  institutions  and  arrange- 
nenta  to  the  wants,  habita   and  character  of  a  great 


variety  of  difsimilar  nations,  spread  over  a  teiritoiy  reork 
ing  as  far  as  from  Lisbon  to  the  bonks  of  the  Volga.  It 
is  clear  that  the  ruling  tribe,  which  was  aUa  to  extend 
its  dominion,  and  to  a  considerable  extent  its  language, 
over  a  space  of  2000  miles,  must  have  poeaeesed  a  miEtfked 
superiority  of  some  kind  over  the  hordes  that  sorronndod 
it  We  must  remember,  besidea,  that  the  Peruviana  lay 
under  the  disadvantage  of  being  destitute  of  even  such  an 
imperfect  instrument  of  communication  as  the  hieroglyphic 
language  of  the  Mexicans,  and  that  they  were  extremely 
deficient  in  military  spirit  Indeed,  it  is  one  of  the  most 
singular  facts  connected  with  the  histoiy  of  America,  that 
by  &r  the  largest  empire  it  contained  was  formed  l^  the 
most  unwarlike  people  in  it  The  dominion  of  tiie  Incas 
was  founded  entirely  on  p^cy,  superstition,  and  the  arts. 
It  could  only  be  by  the  intelligence  and  sldll  which  civi- 
lisation developes,  that  the  Peruvians  conquered  tribes 
superior  to  themselves  in  courage ;  and  it  was  by  policy 
and  superstition  that  the  Incaa  tamed  the  rudenees  dl 
savage  tribes,  and  held  distant  countries  in  subjection. 
Robertson  justly  observes^  that  the  Peruviana  "had  ad- 
vanced far  beyond  the  Mexicans,  both  in  the  necessary  arts 
of  life,  and  in  such  as  had  some  titie  to  the  name  of 
elegant"  In  two  points  only  were  thoy  inferior;  in  their 
calmidar  or  mode  of  computing  time,  and  in  their  want 
of  such  a  substitute  for  writing  as  the  Aztecs  poseessed 
in  their  hieroglyphics. 

Agriculture  was  conducted  with  greater  care  and  suc- 
cess in  Peru  than  in  Mexico.  The  lands  CH^ble  of  cul- 
tivation were  divided  into  three  ahares^  One  was  omae- 
crated  to  the  service  ci  religion,  the  erection  of  tonplea, 
and  the  maintenance  of  priests ;  the  second  was  set  apart 
as  a  provision  for  the  support  of  the  government;  and 
the  third  and  largest  share,  which  was  reserved  for  the 
people,  was  parcelled  out,  not  among  individuals,  but 
among  the  hamlets  and  villages,  according  to  the  number 
and  rank  of  the  inhabitants ;  and  a  new  diviabn  waa  made 
every  year  to  meet  any  change  that  might  arise  in  the 
droumstancea  of  the  partiea.  The  memben  of  each 
littie  community  went  to  the  fields  under  overseers^,  and 
cultivated  the  land  by  their  joint  labour.  The  produce 
was  distributed  among  the  f anuliea  and  individuals  accord- 
ing to  their  wants,  while  the  evOs  of  famine  were  pro- 
vided sgainst  by  storing  up  the  corn  in  granaries^  The 
Peruvians  having  no  draught  animals,  and  no  ploughs, 
turned  up  the  earth  with  wooden  mattocks;  but  their 
skUl  and  care  were  exemplified  in  irrigation,  which  they 
practised  extensively,  and  in  their  employing  as  manure 
guano,  or  the  dung  of  sea  birds,  which  abounds  on 
the  islanda  near  the  coast  Their  masonry  was  superior 
to  that  of  the  Mexicans.  Like  the  ancient  i^ptiau^ 
they  understood  mechanics  sufficiently  to  move  stones 
of  vast  sixe,  even  of  30  feet  in  length,  of  which  speci- 
mens are  still  existing  in  the  walls  ol  the  fortress  of 
Cuzco.  They  had  the  art  of  squaring  and  cutting  Uockr 
f <Mr  building  with  great  accuracy ;  and  they  did  not  effed 
their  purpose,  as  Robertson  supposes,  merely  by  chij^ 
ping  the  stones,  or  rubbing  them  together  so  as  to  fit 
tiie  surface  of  the  one  to  that  of  the  other,  without  re- 
gard to  symmetry  of  form.  It  is  now  known  that  they 
had  hard  chisels,  made  of  copper,  with  a  mixture  of  6 
per  cent  of  tin, — a  proof  of  considerable  skill  in  the  work- 
uig  of  metak  With  these  they  hewed  the  stones 
into  parallelopipeds,  which  were  disposed  in  ^'oouzses  ss 
regular,"  says  Humboldt,  ''as  those  of  Roman  workman- 
ship." They  are  joined  with  such  nicety,  that  the  line 
which  divides  the  blocks  can  scarcely  be  perceived ;  and 
Ae  outer  surface  is  in  some  cases  covered  with  carving. 
The  palaces  or  lodges  of  the  Incas,  of  which  there  ars 
many  remains,  had  doors  with  slantiog  sides  like  tb^ 
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witli  nialifls  or  stone  elabs;  no  .inndowa^  bat  nicto 
synunefericanj  distzibiited.^  Anoient  stone  stractinrefl^ 
which  ftre  so  tan  in  MezioOy  are  prafety  abimdBnt  in 
Pern,— e  faefe  for  which  we  can  oDlyjMcoont  by  fho  dif- 
ficalty  with  wbich  the  Mexicans  oreoted  boildiTigi^  in 
conaeqnepoe  *of  their  inferiority  in  the  act  of  maeoniy.. 
The  arcniteotate  oi  1^  PernviaDa^  Hke  eiwything  eLae 
connected  with  their  social  state,  dis^j$  a  rBOW^able 
nnifonnity,  not  only  of  style,  bat  of  plan.'  "^It  is  impos- 
sible,'' says  Hnmbold^  "to  CTaminft  a  single  edifice  of 
the  time  of  the  Incss,,  without  recognising  the  sape  type, 
in  all  the  others  which  cover  ihe  ridge  of  the  Apdes, 
slong  an  extent  of  460  leagoes." 

The  ancient  pnbUc  roads  of  Pern  are  jnstjy  considered 
as  striking  monnments  of  the  poUtLcj^  genins  of  the 
goyemment  One  of  these  extended  aoong  Uie  sides  of  the 
Andes  from  Qpito  to  Cnzco,  a  distance  of  l^OQ  nules.  It 
is  about  forty  feet-  broad,  and  pored  witL  the  earth  and 
stones  whifh  were  tuned  up  boin  the  soil;  bnt  in  some 
marshy  pl^oea  it  ii  formed,  nke  the  old  Bonum-roads,  of  a 
eompact  body  of  solid  maeoniy.  A  tderaUy  lersl  line  is 
preserved,  by  filling  up  hollows,  ctatting  down  smsQ  emi- 
nencei^  and  winding  ronn^  the  sides  of  large  ones.  At 
proper  distances  tambos  or  storehooses.were  erected,  .for 
the  accommodation  of  the  Incaand  his  messengers.  A 
similar  road  was  made  slong  the  coast  in  the  low  country. 
Fiasdres  a  few  yards  in  breadth  were  passed  hy  bridges 
formed  of  beams  laid  horizontally ;  and  an  invmition,  at 
once  bold  and  ingenious,  afforded  the  means  of  crossing 
deep  ravines,  or  the  channeU  of  riven,  which  hap- 
pNoned  to  intersect  the  route.  This  oonsistedrof  a  snspen*- 
eion  bridge,  perfectly  analogons  in  its  principle  to  those 
with  which  we  are  familiar.  It  was  formed  of  half  a 
doftn  of  cables  of  twisted  osiers,  passed  ov^  wooden 
supports,  snd  irtretched  from  bank  to  bank ;.  then  bound 
together  with  sinaller  ropes,  and  cq^Fered  with  bamboos. 
Humboldt  padood  over  one  of  these  pendulous  bridges,  of 
120  feet  span ;  and  Mr  Miers  crossed  one  of  226  feet  span, 
over  which  loaded  animals  might  travel  In  low  grounds 
the  rivers  were  crossed  on  rafts  with  a  mast  and  sail,  which, 
by  a  partLcnlar  contrivance,  could  be  made  to  tack  and 
veer.  In  this  respect  the  Peruvians  were  a  stage  in 
advance  of  aU  the  other  American  races,  who  had  nothini 
superior  to  the  caiioe  #ith  paddles.  The  Peruvians  manm- 
f aetbred  a  rude  species  «f  pottery^,  they  understood  the 
art  of  spinfiing,  and,  in  an  imperfect  degree,  that  of  weav- 
ing. ^Hiey  procured  native  gold,  by  wadiing  the  gravel  of 
rivers ;  and  silver,  and  perhaps  copper,  by  working  veins 
downward  from  the  outcrop.  They  knew  how  .to  smelt 
and  refine  the  silver  ore ;  and  they  possessed  the  secret  of 
giving  great  hardness  azid  durability  to  copper  by  mixing 
it  with  tin.  Their  utenafls  and  trinkets  of  gold  and  silver 
are  said  to  have  been  fashioned  with  neatness  and  even 
tastei  On  the  other  hand,  they  had  no  money,  no  know- 
ledge of  iron  or  glass;  snd  they  were  ignorant  of  the 
mode  of  mortiaing  or  joining  beams,  and  of  casting  arches. 
They  had  no  animals  fitted  for  dreught ;  but  the  llama,  a 
small  species  of  camel,  which  they  had  "tamed,  was  em- 
played*  to  some  extent  as  a  beast  of  burden.. 

The  political  organisation  of  P^pru,-  which  was  artificial 
in  a  hidi  degree,  reminds  one^  in  some  of  its  features,  of 
the  old  system  of  the  Saxons  in  England,  but  bears  a 
more  general  resemblance  to  that  of  the  ancient  Egyp- 
tian&  The  pass  of  the  people  were  in  a  state  lOf  servi- 
tode,  except  a  small  number,  who  were  |ree ;  above  tlftee 
in  rank  were  the  Ooracas^  or  chiafa  of  districts,  who  formed 
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aVaort  of  nobility;  and  ibove  the  whole,  ^  funily 
of  the  IncBS,  the  members  of  which,  l^  intennanying 
only  with  tfaemaelves,  formed  a  numerous  and  distinct 
caste.  For  the  purposes  of  polioe  and  eivil  jurisdiction, 
the  people  were  divided  into  parties  <^  ten  faTnilies,  like 
the  iitlungB  of  Alfred,  over  each  of  which  was  an  officer. 
A  second  chss  of  officers  had  control  ofet  five  or  t^ 
tithiogs,  a  third  dass  over  fifty  or  a  hundred.  These 
last  rendered  account  to  the  Inciw,  who  exercised  a 
vigilant  superintendence  over  the  whole,  and  employed 
ipspectors  to  visit  the  provinces  ^as  a  check  upon  mSl- 
*administratitfn.  Each  of  these  officers,  down  to  me  lowest, 
judged,  without  appeal,  in.  alL  differences  that  sross  within 
his  division,  and  enforced  the  laws  of  the  empire, 
among  which  were  some  for  punishing  idleness,  and  com- 
pelling every  one  to  labour.  It  is  probable  that  the 
tithings  and  hundreds,  aa  in  England,  would  lose  theia 
numerical  signification  in  course  of  time,  and  become 
mere  local  sillotmefitB.  In  the  .^uunlets  and  villages  .a 
person  iuounted  a  tower  every  evening,  and  announced 
where  and  how  the  inhabitants  were  to  be  employed  next 
day.  The  tsxes  were  psid  in  the  produce  ol  the  fields^ 
and  magazines  for  receiving  them  were  established  in 
every  district.  Such  ib  the  account  given  by  Acosta  and 
QarcilasBo  of  the  civil  institutions  of  Peru,  which  may  be 
correct  with  regard  to  the  oldest  possessions  of  the  Incas 
near  Cusoo,  where  their  power  had  been  long  established ; 
bnt  it  is  nc^  probable  that  such  a  complicated  system  was 
ever  fu^/  in  operation  in  the  more  distant  parts  of  the 
empire. 

The  government  of  Peru  was  a  theocracy.  The  Inca 
was  at  once  the  temporal  sovereign  and  the  supreme 
pontiff,  He  was  regarded  as  the  descendant  and  repre- 
sentative of  the  great  deity  Hie  sun,  who  was  supposed  to 
inspire  hit  counsels,  and  speak  through -his  or^prs  and 
demea.  Hence  even  alight  offences  were  punished  with 
death,  because  they  were  regarded  as  insults  -offered  to 
the  divinity.  The  race  of  the  Inoas  was  held  sacred. 
To  support  -its  pretensions,  it  was  very  desirable  that  it 
should  be  kept  pure  and  distinct  from  the  people ;  but 
human  passions  are  often  too  strong  for  the  dictates  of 
policy ;  and  thou£^  the  marriages  of  the  family  were  con- 
fined to  their  own  race,  the  emperor,  as  well  as  the  other 
males  of  the  Uoqd  royal,  kept  large  harems  stocked  with 
beauties  drawn  from  all  parts  of  the  empire,  and  multi- 
plied a  spurious  progeny,  in  whom  the  blood  of  the 
*<  children  of  the  eun"  wto  blended  with  that  of  the '<chil- 
^n  of  the  earth."  Among  a  simple-minded  and  creduloua 
people  the  claims  of  the  Incas  to  a  celestial  origin  seem 
to  have  been  implicitfy*  believed.  They  were  blindly 
obeyed,  and  treated  with  a  respect  bordering  on  adova> 
tion,  by  the  nobles  as  well  as  the  common  people.  The 
Peruviana  worshipped  the  sun,  the  moon,  the  evening 
star,  the  spuit  of  thunder,  and  the  rainbow,  and  had 
erected  temjdes  in  Cuzco  to  all  these  deitiesi  That  of 
the  sun,  wluch  was  the  most  magnificent,  had  its  walla 
covered  with  platea  of  gold.  The  saerificos  consisted  of 
the  object^  most  prised  by  the  people,  of  grain  and  fruits, 
'  of  a  few  aniTnals,  and  of  the  pxt>ductious  of  their  own-  in- 
dustry. Sabianism,  aa  it  is  Jthe  most  rational  of  aU  the 
forms  of  iddatiy,  is  slso  generally  the  most  mild;  and 
doubtless  this  results  from  the  tendency  which  it  has  to 
fix  the  thoughtstm  the  .marks  of  beneficence  and  wiadom 
which  are  displayed  In  the  works  of  nature.  The  Peru- 
vian temples  were  accordingly  never  poUuted,  Ske  those 
of  Mexico,  with  the  blood  of  human  victims;  and  tfas 
Incas  even  went  farther,  and  signalised  their  seaT  agsinsl 
sudi  honid  rites,  by  suppresnng  them  in  aU  the  eountciflii 
they  conquered.  Thondii  their  history  eoi^ibHa  soma 
Uo^y  deeds^  the  general  character  of  theur  govesuDenl 
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wai  tlM  vsrerae  of  croeL  The  levon  pmiiahmeoU  pre- 
scribed hy  their  Iawb  were  raiel j  inflictied,  and  rebellion 
was  ■oaioely  known  in  their  dominione.  The  Ims  boI 
aeify  aaeamed  the  title  of  the  father  of  his  people,  bol  the 
Tioet  as  well  as  the  merits  of  his  goremment  sprung 
pait^  from  the  attempt  made  to  constract  the  govern- 
meat  on  the  model  of  paternal  snthoritj,  and  partly  from 
the  blending  of  moral  and  xeligioas  iignnctions  with  dvil 
duties.  Hence  the  idle  pretension  of  tiie  state  to  reward 
TirtnoQS  conduct,  as  well  as  to  punish  crimes ;  hence 
too  the  plan  of  labouring  in  common,  the  extinction  of 
indrridual  propeiiy,  the  absurdities  of  eating,  drinking, 
sleeping;  iSDxDg^  building;  according  to  iixed  uniTersal 
ndes ;  in  fine,  ttiat  minute  and  vexations  regulation  of  all 
the  acts  of  ordinary  life,  which  converted  the  people  into 
mere  machines  in  the  hands  of  an  immense  cozps  of  civil 
and  religious  officers.  Sucbi  a  system  may  have  served 
to  reclaim  some  tribes  from  the  savage  state;  but  it  must 
have  stiiled  the  seeds  of  improvement,  and  left  the  mass 
of  the  people  more  stupid  and  imbedle  than  it  found 
them.  The  government  waa  as  pure  a  despotism,  pro- 
bably, as  ever  existed;  but  its  theocratic  character,  no 
doubt,  helped  to  mitigate  the  ferocity  of  its  spirit  Super- 
stition and  force  are  the  two  bases  on  which  tyranny 
rests  in  all  countries;  and  in  proportion  as  it  ia  firmly 
seated  on  the  one,  jt  stands  less  in  need  of  the  support  ii 
the  other.  The  Inca  had  so  completely  enslaved  the 
miods  of  his  subjects,  and  the  apparatos  he  wielded  for 
directing  and  controlling  their  acts  was  so  perfect,  that 
he  was  able  in  a  great  measure  to  dispense  with  those  ter- 
rific exsmples  of  cruelty  and  bloodshed,  by  which  the  pure 
nulitaxy  despot  operajtes  on  the  fears  of  those  who  live 
under  Ids  authority. 

This  system  of  the  Peruvian  monarchs,  by  which  the 
people  were  kept  in  a  state  of  perpetual  tutelage,  merits 
the  greater  attention,  because  it  is  precisely  that  which 
the  Jesuits  employed,  in  Paraguay  and  other  districts,  to 
reduce  the  natives  to  a  settled  mode  of  life ;  and  it  seems, 
in  fact,  to  be  the  only  method  by  which,  a  semblance  of 
dviliBation  can  be  introduced  amongst  \ne  American 
nations.  Two  things  must  be  supposed  to  account  for  its 
prevalence:  first,  a  certain  amount  of  timidity,  paaaive- 
ness,  and  superstition,  in  the  body  of  the  people,  implying 
weak  passions,  but  not  necessarily  smallness  of  intellect ; 
and,  secondly,  a  few  minds  of  a  higher  class,  to  give  an 
impulse  to  the  rest,  and  to  control  and  regulate  their 
acts.  In  the  case  of  Peru,  did  these  ruling  intellects 
&prmg  from  the  body  of  the  people,  and,  after  striking  out 
new  li^^ts  in  morals  and  legislation  for  themselves,  devise 
a  complex  and  artificial  system  for  estabUshing  their  power 
over  the  minds  of  the  rest,  by  the  help  of  superstition  and 
force  f  or  were  they  strangers  from  another  country,  and 
imbued  with  the  principles  of  a  higher  civilisation  9  If 
we  may  believe  the  Peruvian  annals,  the  latter  was  the 
case.  About  the  year  1000  of  our  era,  or  perhaps  a  cen- 
tury later,  Manco  Oapac,  with  his  wife  and  sister  Mama 
OoeDo,  appeared  as  strangers  on  the  banks  of  the  lake 
Titicaca.  They  were  persons  of  mi^estic  appearance,  and 
announced  themselves  as  "  children  of  the  sun,"  sent  by 
their  beneficent  parent  to  reclaim  the  tribes  living  there 
from  the  miseries  of  savage  life.  Their  isjunctions,  ad- 
dressed to  a  people  who  probably  worshipped  the  god  of 
day,  were  listened  to  by  a  few,  who  settled  around  them, 
and  founded  Cuxca  By  degrees,  other  tribes  were  in- 
duced to  renounce  their  wandering  habits.  Manco  Capao 
instructed  the  men  in  agriculture  and  the  arts,  and  -Mama 
Ocello  taught  the  women  to  spin  and  to  weave.  Laws, 
institutions,  and  religious  rites,  were  added.  The  form  of 
a  civilised  society  arose,  which  was  gradually  extended  by 
persuasion  or  conquest. — the  Incaa  having  always  planted 


their  arts  and  religion  wherever  they  established  ^uar 
authority.  Huayna  Capac,  the  twelfth  in  sncoession  from 
the  founder  of  the  dynasty,  occupied  the  throne  when  the 
first  party  of  Spaniards  visited  Peru  in  1527,  and  the  em- 
pire was  tiien  still  in  a  state  of  progress.  There  is,  boweret; 
tittle  doubt  that  some  advance  in  civilisation  had  beea 
made  in  timea  before  the  Incaa. 

Such  is  the  account  whidi  the  Peruvians  give  of  ihs 
origin  of  their  civilisatiott,  which  we  ahould  be  diqiosed  to 
rqect  as  a  fable,  if  there  were  not  peculiar  circmnstsnoa 
which  give  it  some  credibflity.^  Fhst,  their  institntiaiis, 
taken  in  the  mass,  do  not  present  what  may  be  called  the 
American  type.  The  mild  and  paternal  character  which 
they  display,  the  iigunction  to  ''love  one  another^  raised 
to  the  rank  of  a  positive  precept,  the  preference  of  ths 
useful  arts  to  war,  all  breathe  a  spirit,  not  only  foreign  to 
the  genius  of  the  American  tribes,  but  exactly  opposed  hi 
chaiacter  to  anything  which  a  native  self-taught  legisla- 
tor was  likely  to  jMroduce.  Socondly,  the  artificial  sad 
systematio  form  of  the  Peruvian  institutions  renders' it 
improbable  that  they  were  developed  by  the  natural  s& 
tion  of  political  causes,  but  stron^y  favours  the  idea,  thst 
they  were  framed  by  a  few  designing  heads,  as  an  instro- 
ment  to  tame  and  govern  a  patient,  feeble,  and  creduloos 
people  of  rude  or  savage  habits.  A  small  nttmber  d 
Jesuita  were  led,  by  a  ssgacious  study  of  the  savage  chsrae- 
ter,  to  devise  a  system  extremely  similar  in  its  nature, 
which  worked  admirably.  These  missinnariea  weg%  the 
Manco  Capaca  of  Ptoagnay;  and,  like  the  Incaa,  mig^t, 
in  the  course  of  two  or  three  centuries,  have  eoctended 
their  theocracy  over  as  large  a  space  as  Peru,  if  thev 
situation  had  permitted  them  to  employ  force.  Tlirdly,  s 
million  of  native  Peruvians  yet  survive,  the  living  desoes- 
dants  of  those  who  built  the  temples  of  Cuzoo ;  and  their 
extreme  stolidity,  apathy,  and  feebleness  of  character, 
sufficiently  teetify  that  the  chances  were  nearly  as  great 
against  a  legislator  like  Manco  Capao  arising  amongst 
them,  as  against  the  Jews  in  the  time  of  Augustus  pro> 
dudng  a  being  like  Jesus  Christ  They  have  the  weak 
nees  and  passivenees  which  fit  them  to  reoeiw  an  im- 
pression from  superior  directing  minds ;  but  they  discover 
no  trace  of  the  intelligence,  energy,  and  originality  whicb 
must  have  been  uniteid  in  the  persons  who  planned  end 
carried  into  effect  the  political  system  of  the  Incaa.  We 
admit  that  oppression  may  have  degraded  their  diaracter, 
but  it  cannot  have  entirely  changed  it 

If,  then,  the  civilisation  of  Peru  was  exotic,  whence  waa 
it  doived  9  To  us  it  appears  most  probable,  that  the  legis- 
lators of  Peru  were  either  Chinese,  or  persons  who  hsd 
received  at  second-hand  a  knowledge  of  the  arta  and  ia> 
stitutions  of  China ;  and  our  opinion  is  grounded  on  traits 
of  resemblance  in  the  manners,  laws,  arts,  and  institutiooi 
of  the  two  nations,  which,  in  our  opinion,  are  too  name 
rous,  striking,  and  peculiar,  to  be  the  effect  of  chance. 
We  shall  mention  some  of  the  most  prominent. 

1.  The  first  and  most  obvious  resemblance  is  in  the 
singularly  artificial  frame  of  society  in  botili  countriea  Id 
China,  as  in  Peru,  the  legislation  is  directim  as  wtH  as 
punitive,  and  is  distinguished  by  that  minute  and  dabonts 
system  of  regulation,  inspection,  and  control,  which  inter 
feres  with  the  most  trifling  actions  of  ordinary  life^  sad 
reduces  the  mass  of  the  people  to  the  condition  of  automsta, 
moved  and  guided  in  everything  by  the  rulera  C^m%^ 
Bays  Mr  Barrow,  is  a  great  school,  in  which  the  magis- 
trates are  the  masters,  and  the  people  the  sehoJara  It 
might  be  more  correctly  comparad  to  a  large  monsstie 
establishment,  in  which  each  person  has  his  place  and  his 
duty  assigned  to  him,  and  all  his  acts  directed  by  sape- 
riors,  whose  wisdom  and  authority  he  is  not  permitted  to 
question.     The  Chinese  have  the  same  fa«ni<mfft  multitiidt 
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of  eiTil  offioon  wbioh  the  FerayUas  had,  and  the  lame 
ohain  of  ■obordinfttion  from  the  emperor  down  to  the 
petty  oonatablep  In  China  this  syBtem  was  nndoubtodly 
the  growth  of  many  centuries ;  but  it  wae  too  artificial  to 
occur  to  the  thoo^ta  of  a  cacique,  educated  amongst  a 
tribe  of  saTBgea  on  the  tides  of  tiie  Andes.  2.  In  China 
as  in  Pern,  the  emperor  assnmes  the  title  of  the  ''father 
of  his  people;*  and  Ids  goyemment  is  modelled  upon 
this  ^gm  of  speech.  He  affects  to  be  sprung  from  pro- 
genitors w]\o  deaoended  /ram  heavtn  like  the  children  of 
the  sun,  and  he  unites  the  character  of  supreme  pontiff 
with  that  of  temporal  prince.  There  are  yestiges,  too, 
of  the  worship  of  tiie  heayenly  bodies  in  China.^  3.  The 
Chinese  emperor  extends  an  ostentatious  patronage  to 
agriculture^  by  celebrating  an  annual  festival  in  its 
honour,  on  which  occasion  he  proceeds  to  the  field  in 
great  pomp,  and  takes  a  part  in  the  labour  of  cultiyating 
die  ground  with  his  own  hands.  This  singular  custom 
existed  in  Peru,  where  the  Incas  went  through  an  annual, 
ceremony  perfectly  similar.  How  foreign  was  such  an' 
institution  to  the  ^irit  of  the  American  tribes!  4.  In 
China  agriculture  is  in  a  rude  staje,  and  exhibits  proofs 
of  intelUgenoe  and  skill  only  in  two  things — ^the  use 
of  manures,  and  a  laborious  system  of  irrigation.  Pre- 
dsely  the  same  drcumstanoes  characterised  the  agricul- 
ture of  Peru.  6.  The  internal  taxes  of  China,  like 
thoee  of  Peru,  are  paid  in  kind  (maize,  rice,  silk,  cotton, 
4c  y  and  stored  in  public  magarines  or  granaries.  6.  The 
Chinese  government  maintained  public  roads,  eyen  in 
those  proyinces  whore  neither  carriages  nor  beasts  of 
burden  were  used,  of  course  for  the  use  of  pedestrians, 
and  storehouses  or  places  of  refreshment  were  built  upon 
thorn  at  proper  distances.  The  Peruyians  constructed 
roads  on  pretnsely  the  same  plan,  and  for  the  same  pur- 
poees ;  and  this  was  done  by  no  other  people  in  America. 
7.  Tlie  Chinese  do  not  inter  the  bodies  of  the  dead, 
bat  lay  them  on  the  ground  and  raise  a  tumulus  or  conical 
heap  of  earth  oyer  them.  Such  was  also  the  practice 
in  Peru.  The  only  barbarously  cruel  rite  practised  in 
Peru,  that  of  immolating  the  Inca's  domestics  at  the 
obsequies  of  their  master,  was  brought  into  China  by  the 
Tartais.  Its  exutence  is  an  anomsdy  in  each  case,  for 
the  genius  of  both  nations  was  peaceful  and  mild.  8.  The 
architecture  of  the  Chinese  duplays  little  taste,  but  is 
diatfngniahed  by  two  peculiarities — ^the  power  ^own  of 
catting  and  moring  immense  masses  of  stone,  and  the 
uniformity  of  style  which  pervades  their  structures^  of 
every  size  and  description.  "All  the  buildings,"  says 
Mr  Barrow,  ''from  the  meanest  hut  to  the  viceroy's 
palace,  are  upon  one-  plan."  Humboldt  remarks  the  same 
adherence  to  a  single  model  among  the  Peruvians,  and 
the  walla  of  Cuzco  show  that  they  were  acquainted  with 
the  method  of  moving  stones  of  prodigious  size.  The 
Chinese  were  fond  of  covering  their  walls  with  carving, 
and  examples  of  the  same  practice  occur  in  Peru.  If 
any  of  the  Peruvian  buildings  had  remained  entire  with 
their  roofs  on,  it  would  perhaps  have  been  found,  that 
the  type  or  primary  architectural  form  employed  in 
the  two  countries  was  not  very  dissimilar,  and  aome 
ollowance  should  be  made  for  the  circumstance,  that 
Fern  must  have  borrowed  her  models  from  China  700 
or  perhaps  1000  years  age  9.  The  Peruvians  made 
coarse  pottery,  and  all  the  world  knows  that  this  is  an 
art  in  which  the  Chinese  excel.  The  Peruvians  were 
the  only  American  nation  who  had  made  any  progress  in 
the  art  of  fusing  and  alloying  metals,  in  which  tiie  Chinese 
have  long  been  distinguished  by  their  skill.     10.  The 

*  Sm  sceomiti  ct  ths  ttmplM  at  PeUn  dadloatad  to  th«  hMTani,  tha 
■orth  star,  tha  moon,  tha  aarfch,  fte.,  and  of  fha  featlval  kept  at  tha 
•aaunar  aolatioeb.llka  tha  grand  aolar  HMttval  in  Pam.  I 


Peruvians  had  dramas  and  dramatic  spectacles.  Whence 
could  a  people  so  uninvontive  have  derived  the  idea  of  such 
entertainments^  if  not  from  China,  where  they  have  been 
long  &miliar  to  the  peoplat  There  were  mimics  and  buf- 
foons in  Mexico,  but  nothing,  we  believe,  to  which  the 
term  drama  could  be  applied.  11.  But  perhaps  the  most 
remarkable  coincidence  is  found  in  an  invention  entirely 
confined  to  the  two  countries.  We  have  described  the  sus- 
pension bridges  made  of  ropes,  employed  by  the  Peruvians 
in  crossing  deep  ravines.  Now,  it  is  singidar  that  bridges 
of  the  very  same  description,  some  of  chsuns,  and  tome  of 
ropes,  are  found  in  the  south  of  China,  and  nowhere  else 
except  in  Thibet^  which  has  interchanged  arts  and  cus- 
toms with  China  from  time  immemorial  This  single  fact 
we  would  consider  as  a  proof  of  communication  between 
the  two  countries.  The  Peruvians  made  their  ropes  of 
twisted  osiers,  and  the  Chinese  had  ropes  also  of  this 
description.  1 2.  From  what  people  nearer  than  the  Chinese 
could  the  Peruvians  borrow  tiie  idea  of  rafts  with  a  mast 
and  sailt  Thest)  rafts,  supporting  covered  huts,  may  be 
considered  as  literal  copies  ai  some  that  are  used  in  China ; 
and  the  peculiar  mechanism  employed  in  lieu  of  a  rudder 
is  no  doubt  borrowed  from  the  paddles  attached  to  the 
Chinese  boats,  fore  and  aft  13.  The  Chinese  in  ancient 
times  made  use  of  quipus  or  knotted  cords  to  facilitate 
calculation.  Is  it  not  probable  that  this  invention  had 
passed  from  them  to  the  Peruvians,  the  Mexicans,  the 
Kaluschi,  and  other  American  nations  who  employed  it  t 
It  would  be  easy  to  trace  similar  analogies  in  many  other 
customs,  laws,  and  institutions  of  the  two  nations.  Both 
had  nunneries  or  religious  societies  of  women,  who  lived 
under  a  vow  of  celibacy;  both  had  a  dass  of  literary  men 
(the  Haravecs  and  Amautas,  or  poets  and  philosophers,  in 
Peru),  patromsed  by  the  government;  both  divided  the 
year  into  twelve  months,  and  placed  the  beginning  of  it  in 
January  ^a  coincidence  the  more  remarkable^  as  the  year 
of  the  Mexicans  and  other  northern  nations  consisted 
of  18  months);  both  were  strangers  to  the  use  of  milk, 
cheese,  and  butter.'  These  facts  may  suffice,  for  we  have 
not  room  for  lengthened  inquiries,  neither  are  we  anxious 
to  press  our  argument  beyond  its  proper  limits.  Our  po- 
sition is,  not  that  the  Peruvians  are  descended  from  tiie 
Chinese,  but  simply  that  Peru  had  been  inoculated  with 
civilisation  by  persons  who  derived  their  ideas  from  China. 
If  it  be  asked  why  these  persons  did  not  import  from  China 
the  use  of  letters,  the  method  of  casting  arches,  and  many 
other  arts  practised  there,  our  answer  is,  that  no  individual, 
and  still  less  any  casual  assemblage  of  individuals  such  as 
the  purposes  of  trade  or  navigation  might  bring  together, 
poesesses  a  knowledge  of  every  art  and  science  which 
exists  in  his  country.  How  many  men  are  there  in  Eng- 
land at  this  day,  who  could  not  even  carry  the  knowledge 
of  the  alphabet  to  another  country  t  We  must  remember, 
too,  that  all  the  arts  exiBting  in  China  do  not  exist  in 
every  province  of  it,  and .  have  not  always  existed  in 
those  provinces  where  we  now  find  them.*  As  to  the 
means  of  communication,  it  is  evident  that  the  trade- 
wind  renders  Peru  almost  unapproachable  from  Eastern 
Asia,  between  the  parallels  of  30°  N.  and  30**  B,  latitude. 


•  Sir  John  Barrow  la  oar  anthoritj  for  thla  faot^  whioli  la  tiia  mora 
ramazluibla,  aa  tiia  Kongola,  tha  naighbonra  and  aonqnarora  of  tha 
Chlnaaa^  had  tha  naa  of  all  tha  thraa  axtiolaa  inunamorlally. 

a  Tha  nnlfonnitj  and  vnehangaahlanaaa  of  aoatoma  In  Cfhlna  hara 
•fldantly  baaa  much  axaggeratad.  Tha  ampira  ia  fonnad  of  aa 
aittmhlaga  of  anall  aUtaa,  oonqoared  ona  aftar  anothar,  aaoh  of  vhloh 
mnat  haya  had  lia  paeoliar  lawv,  mannar^  and  anpmtitiona ;  and 
oommoa  aenaa  talla  tm,  that  to  blond  thaaa  Into  ona  perfaotly  homo- 
ganaoma  bum,  mvat  hara  Nqalrad  a  maoh  longar  poiod  than  haa 
•Upaad  ainea  tha  aapiia  attainad  Ita  pnaaat  augnltada  It  iroiild 
ha  oaay,  too,  to  And  Inatanoao  of  tha  Ghinaaa  havbig  ohangad 
thair  onatomt,  both  la  mattan  of  boalBaaB  and  mattan  of  ^Mn*«tff 
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Bat  beyond  these  limits  the  west  winds  prerail,  and  hence 
ChinAy  in  point  of  facility  of  aooess,  is  nearer  to  Pern  than 
the  Society  or  Maiquoaas  Islandik  The  Chineee.haye 
long  erpoud  themselves  to  the  casoaltieB  of  a  maritime 
life,  in  Teasels  of  large  sixe,  proTisioned  for  many,  months ; 
and  at  this  day  th^  perform  voyages  of  800<)  or  4000 
miles,  to  Ceylon  and  Polynesia* 

The  Qnichna  language^  or  that  of  Pern,  was  spread,  by 
the  oare  of  the  Incas,  over  all  the  oonntritti  whioh  they 
conqnered,  so  far  at  least  as  to  be  nnderstood,  if  not 
spoken,  by  the  great  variety  of  tribes  subject  to  their 
sway.  It  18  understood  at  present  as  far  as  Santiago  del 
Estero,  1200  miles  of  direct  distance  south-east  from 
Cusoo.  This  single  fact  proves  both  the  long  duration  of 
their  power,  and  the  efficieney  of  their  intenial  adminis- 
tration. It  is  said  to  be  the  most  rich,  poUihed,and  har- 
monious of  the  South  American  languages,  abounding  in 
vowel  sounds,  but  wanting  those  cotxesponding  to  the 
Spanish  consonants  (,  <f,/,  g,  I,  x,  v.  Like  all  the  other 
American  tongues,  it  wants  terms  for  abstract  and  uni- 
versal ideas,  such  as  time,  tpaee,  heing,  mbttance^  mattery 
hodp,  and  even  such  as  viHim,  JuUicey  Ubertf^  gratitude. 
There  are  five  dialects  of  the  Quichua,  which  are  spoken 
in  Peru  proper,  and  in  Quito,  New  Granada,  and  a  con- 
siderable pari  of  La  Plata,  and  not  only  by  the  aborigines, 
but  by  many  Spaniards  of  the  higher  classes.  The  Peru- 
vians had  no  alphabetic  writing.  They  possessed  a  very 
mde  species  of  hieroglyphics,  of  whidi  little  use  was 
zuule,  and  the  quipus  or  knotted  cords  of  various  colours, 
Trhich  last  were  originally  employed  simply  as  aids  to 
calculation,  but  latterly  as  records  of  facts^  laws,'&a 
Each  quipu  required  a  vecbal  oonmientary.  About  ten 
years  ago  a  copy  of  an  old  MS.  Was  discovered,  which 
contained  an  account  of  the  Maya  alphabet  of  Yocatan 
— the  only  alphabet  yet  known  to  have  existed  in  America. 

The  Peruvians  d  the  aboriginal  Qukhua  race  are  of  a 
oopper  colour,  with  a  small  forehead,  the  hair  growing  on 
each  side  from  the  extremities  of  the  eye-brows;  they 
have  small  black  eyes,  a  small  nose,  a  moderately  siced 
mouth,  with  beautiful  teeth ;  beardless  chin  (except  in  old 
age),  and  a  round  face.  Their  hair  is  black,  coarse,  and 
sleek,  the  body  well  proportioned,  the  feet  email,  the 
staturo  rather  diminutive.  Their  intellectual  qualities, 
according  to  M.  XJUoa,  are  of  the  lowest  order,  like  most 
prominent  trait  in  their  character  is  an  imperturbable  and 
incurable  apathy.  Though  half-naked,  they  are  as  con- 
tented as  the  Spaniard  in  his  most  splendid  raiment 
Gk)ld  and  silver  have  so  littie  influence  over  them,  that  the 
greatiset  recompense  will  not  induce  them  to  perform  the 
slightest  service  voluntarily.  Neither  power  nor  dignity 
moves  them,  and  they  receive  with  the  same  indifference 
the  office  of  alcalde  and  that  of  executioner.  They  are 
habitually  slow  in  their  motions,  and  vxtremely  indolent 
When  employed  at  any  piece  of  labour,  if  the  master  with- 
draws his  eye  for  a  moment,  they  ceaw  to  work,  lliey 
are  timid,  shy,  secretive,  and  always  grave,  even  in  the 
dances,  which  are  their  favourite  pastime.  The  love  of 
intoxicating  liquors  is  deeply  rooted  in  their  nature.  They 
prepare  a  fermented  beverage  called  chioha  from  maise, 
by  a  process  known  to  them  before  the  conquest,  and  at 
their  festivals  drink  till  their  senses  fail  them,  day  after 
day.  This  vicious  habit,  however,  is  common  to  all  the 
American  nations,  and  is  confined  to  the  men,  for  the 
women  are  in  general  strictly  sober.  The  Peruvians  are 
a  gentle  and  mild  people ;  they  are  fond  of  their  dogs,  and 
breed  up  hogs,  geese,  and  chickens,  for  which  they  have 
so  tender  a  regard,  that  they  will  often  neither  kill  nor 
sell  them.  Their  huts,  says  Mr  Stevenson,  consist  of 
stones  laid  upon  one  another  without  any  cement  or 
mortar,  thatched  over  with  long  grass  or  straw,  affording 


no  defence  from  either  the  wind  or  the  rstn.    One  snail 
room  contains  the  whole  &mily;  their  bed  a  sheepskin 
or  two;  their  furniture  one  or  two  earthen  pots.   Tb 
principal  food  of  the  Peruvians  is  maise ;  but  they  raise  ak 
potatoes,  wheat,  beans,  tofmatne,  yucss,  pumpkini,  ud 
other  vegetables.    Christianity^,  imposed  upon  them  dogsa- 
tica%,  hj  priests  who  take  no  pains  to  enlighten  Ukq, 
has  scarcely  gained  admission  to  their  uudetBtandiin, 
and  has  no  hold  on  their  affectbns.     They  sttend  divine 
service  from  the  dread  of  chastisement^  and  give  ul  out' 
ward  assent  to  whatever  they  ere  tao^^  but  without  tsj 
real  religious  impression  being  made  iqwn  their  mn^ 
They  meet  death  with  the  same  stupid  iudifierenee  h 
the  ordinary  accidents  of  life,  and  rather  decline  thsn  att 
the  awristance  of  a  priest  in  their  last  hours.    It  ou^t  not 
to  be  forgotten,  however,  that  the  intelleetual  torpor  vliidi 
the  Peruviana  display  may  be  attributed  in  port  to  th* 
deadening  and  debamng  effects  of  three  centuries  of  bntal 
oppression.     They  still  cherish  in  secret  a  strong  Te&e» 
tion  for  tiieir  ancient  faith  and  their  native  geTemment, 
which  displays  itself  even  in  the  large  townai    The  itaij 
of  Manco  Cb^wo  (whom,  since  numbers  of  our  ooaiitr}iQa 
appeared  in  Peru,  they  affect  to  call  an  EngUBhinaa)  ud 
Mama  Ocello,  the  wealth,  power,  and  beneficence  of  tke 
Incas,  are  still  freah  in  their  memories,  and  are  handed 
down  from  father  to  son  with  a  degree  of  fond  aduiirBtioa 
which  three  centuriee  of  humiliation  and  misfortime  nea 
only  to  have  rendered  more  intense.  The  barbarous  murder 
of  the  Inca  Atahualpa  by  Pisarro  is  annually  repreiented 
in  the  form  of  a  tragedy.     "In  this  performance,' mji 
Mr  Stevenson,  "the  grief  of  the  Indians  is  so  natonl, 
though  excessive,  their  songs  so  plaintive,  end  the  vhob  is 
such  a  soend  of  distress,  that  I  never  witneesed  it  vithmit 
mingling  my  tears  with  theirs.     The  Spanish  authoritiei 
have  endeavoured  to  prevent  this  exhibition,  but  vithoct 
effect     The  Indians  in  the  territory  of  Quito  wesr  Uack 
dothes,  and  affirm  that  it  is  mourning  for  their  IncUt  d 
Whom  they  never  speak  but  in  a  doleful  tone." 

The  oppression  of  the  mito,  or  forced  labour  in  the 
mines,  with  the  introduction  of  the  small-pox  and  the  mt 
of  spirituous  liquors,  has  destroyed  prodigious  muhitcdei 
of  the  Indians  since  the  conquest  What  their  nmnler 
was  before  that  event  it  is  impossible  to  tell ;  but,  jnd^ 
from  the  extent  of  the  Inca's  dominions,  he  proUUj  bid 
not  less  than  three  or  four  millions  of  subjecta  A  p» 
tended  Spanish  account^  sasigning  a  population  of  eigkt 
millions  to  Peru  shortiy  after  the  conquest,  is  kDOwi  to 
be  fictitious.  An  official  estimate  in  1862  made  the  boo- 
ber  of  Indians  in  Peru  amount  to  1,600,000,  being  three- 
fourths  of  the  entire  population.^ 

In  ChOi  there  were  several  tribes  who  possessed  norij 
an  the  arts  known  to  the  Peruvians,  but  were  distin- 
guished  from  them  ^  a  finer  physical  constitution  iod 
an  unconquerable  spirit  When  the  Spaniards  snired, 
Chili,  according  to  Molina,  was  inhabited  by  fifteen  tribei 
independent  of  each  other,  who  were  spread  over  tlie 
countiy  on*  both  sides  of  die  Andes,  from  latitude  30*  to 
the  Strait  of  Maytlhaens.  They  all  spoke  dialects  of  ooc 
language,  which  is  described  as  rich,  harmonious,  aboond- 
ing  in  compound  words,  and  having,  like  the  other  Anezi- 
can  tongues,  very  complicated  grammatical  forma  It  ht 
no  affinity  to  the  Quichua  or  Peruvian.  Hie  inhsUtaoti 
of  the  plains  are  a  stout  people,  of  middle  stature ;  thoa 

'  In  ttalf  aoeoont  of  the  PeruTiant  we  have  dhleflj  foDowcil  OaA- 
Usao,  Aooeta,  Frezier,  end  Ulloe,  of  whoee  atetemente  a  oopioaa  digirt 
la  given  bj  Preroat  in  the  18th  ▼olame  of  hia  Hiaiein  (UUnbim 
Vofaff$$.  We  have  aleo  taken  aome  facta  Tnm.  HamboMf  a  RmmrOm, 
BelUa  Stkmemakieal  ilffaa,  and  W.  R  BtereDaon'a  ^errtfai  ^ 
TwaUg  Ttan  Rmdmoe  w  Scmlk  Ammiea,  %  oaafol  voik,  alttalk 
the  author  baa  ahowa  lathsr  too  great  an  snzietj  to  snit  thtci 
of  the  IndlaoB. 
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of  the  mountains  are  taO ;  and  one  tnbe,  the  TehnelB  or 
Pkitagonians,  Borpaas  in  sue  wery  other  nation  in  the 
world.  AH  the  tribes  inhabiting  tiie  plains,  except  those 
ol  the  extreme  south,  now  make  tise  of  horses,  liie  com- 
plexion of  the  Chilian  tribes  is,  like  that  of  the  other 
American  nations,  a  reddish  brown ;  but  one  tribe  is  said  to 
be  of  a  dear  red  and  white.  They  do  not  paint  their 
bodiesL  The  Chilians  lived  partly  by  hunting,  but  chiefly 
by  agriculture,  before  they  had  any  intercourse  with 
Ebropeans.  They  cultivated  maixe,  magu,  guegen,  tuca, 
quinoa,  the  potato,  pumpkins,  and  some  species  of  pulse; 
and  to  these  they  added,  as  food,  the  flesh  of  the  biz- 
cacho,  and  of  the  llama  or  Araucanian  camel,  of  whoee 
wool  they  are  said  to  haye  manufactured  doth.  Like 
the  Peruvians,  they  understood  the  use  of  manure,  prac- 
tised irrigation  with  considerable  skill,  and  turned  up  the 
ground  with  a  wooden  spade  or  mattock.  They  boiled 
their  grain  in  earthen  pots,  or  brayed  it  into  meal  after 
roasting  it  in  hot  sand ;  of  the  meal  they  made  puddings 
or  bread,  which  they  knew  how  to  leaven,  and  various 
spocies  of  fermented  drink.  They  had  gold,  silver,  copper, 
tin,  and  lead,  procured  probably  by  washing;  but  they  seem 
to  have  had  few  or  no  edge-tools  of  meted,  those  found 
being  almost  always  of  basalt.  They  made  baskets  and 
mats,  extracted  salt  from  sea-water,  and  were  able  to  give 
various  dyes  to  their  doths.  They  used  quiput  or  knotted 
cords  for  calculation,  and,  acoonUng  to  Mr  Stevenson, 
for  the  transmission  of  intelligence  and  for  recording 
events.  They  lived  in  villages  formed  of  houses  standing 
at  a  distance  from  one  another,  under  hereditary  chiefs, 
but  whose  power  was  limited.  It  is  remarkable  that 
the  Chinese  mode  of  catching  wild  ducks  on  the  rivers,  by 
covering  the  fisher's  head  with  a  gourd,  was  practised  in 
Chill 

The  Araucanians,  the  most  intelligent,  improved,  and 
warlike  of  the  Chilian  tribes,  occupy  about  200  miles  of 
tho  sea-coast,  between  the  37th  and  39th  parallels.  They 
are  of  ordinary  stature,  but  vigorously  formed;  bold, 
hardy,  hospitable,  faithful  to  their  engagements,  generous 
to  a  fallen  enemy,  ardent,  intrepid,  and  enthusiastic  lovers 
of  liberty.  Their  vices  are  dninkeiiness,  and  a  contempt 
of  other  nations,  springing  from  pride.  Their  govern- 
ment, in  the  regulanty  of  its  form  and  its  sub-division  of 
authority,  has  an  outward  resemblance  to  the  Peruvian ; 
but  the  spirit  of  the  two  systems  differs  as  widdy  as  the 
genius  of  the  two  nations.  Araucania  contains  four  ( 
tetrarchies,  under  four  toqrtia  or  princes,  who  are  inde- 
pendent of  one  another,  but  confederated  for  their  joint 
security  against  foreign  enemies.  Each  tetrarchy  is 
divided  ioto  five  provinces,  ruled  by  five  chiefs  called  apo- 
ulmen;  and  each  province  into  nine  districts,  governed  by 
as  many  ulmen,  who  are  subject  to  the  apo-ulmen,  as 
the  latter  are  to  the  toquis.  These  various  duefs  (who  all 
bear  the  title  of  ulmen,  as  our  nobility  of  all  orders  are 
barons)  compose  the  aristocracy  of  the  country  'i  hey 
hold  their  dignities  by  hereditary  descent  in  the  male 
line,  and  in  the  order  of  primogeniture.  Ihe  supreme 
power  of  each  tetrarchy  resides  in  a  diet  or  great  coun- 
cil of  the  ulmen,  who  assemble  annually  in  a  large  plain, 
like  the  Poles  and  Germaus  in  old  times;  but  as  the 
people  are  all  armed,  and  have  a  high  love  of  liberty,  no 
resolution  of  the  diet  is  of  an^  avail  if  it  has  not  their  hearty 
concnrrenca  The  chiefs,  indeed,  are  little  more  than 
leaders  in  war;  for  the  right  of  private  revenge,  which  is 
fully  admitted,  limits  their  authority  in  judicial  mat- 
ters ;  and  they  receive  no  taxes.  Their  laws  are  merely 
primeval  usages.  The  Araucanians  can  raise  altogether 
6000  or  7000  men,  besides  a  body  of  reserve.  When  war 
is  declared  by  the  great  council,  messengers  bearing  '*  ar- 
rows dipt  in  blood  "  are  seat  to  all  parts  of  ihe  country 


to  ■ommon  the  men  to  anna.  TJnlike  many  barbarous 
nations,  which  are  immovably  attached  to  their  andent  cus- 
toms, the  Araucanians  were  not  dow  in  copying  the  mili- 
tary arts  and  tactica  of  the  SpaniardsL  Their  troopa  now^, 
consist  of  infantry  and  cavalry;  the. former  armed  with 
pikes  or  dubs,  the  latter  .with  swords  and  lances.  The 
infantry  are  formed  into  regiments  of  ten  companies,  each 
company  containing  a  hundred  men.  When  they  take  the 
fidd,  they  carry  pardied  meal  with  them  for  provisions ; 
they  station  sentineb,  send  out^  scouts,  and  have  advanced 
guuds  preceding  their  main  body.  When  necessary  for 
their  security,  they  dig  ditches,  and  plant  stakes  along 
their  sides,  and  throw  up  mounds  of  earth.  They  advance 
to  battle  in  lines,  well  formed,  and  fight  with  intrepidity. 
Their  history  affords  a  brilliant  example  of  what  a  brave 
nation,  animated  by  an  enthusiastic  love  of  liberty,  can 
accomplish  under  the  greatest  disadvantages.  After  re- 
sisting the  best  troops  and  the  best  geneials  of  Spain  for 
two  hundred  years,  they  at  last  compelled  their  proud 
enemies  to  acknowledge  their  independence.  The  Arau- 
canians were  indebted  for  their  success  to  a  deliberate 
spedes  of  courage,  to  which  even  the  bravest  ol  the  North 
American  tribes  are  strangers ;  and  they  combined  with  it  a 
degree  of  sagadty  and  intelligence  which  led  them  to  adapt 
their  mode  ol  fighting  to  the  new  circumstances  in  which 
they  were  placed.  Experience  having  taught  them  the 
ineffidency  of  their  old  missiles  when  opposed  to  musket 
balls,  they  soon  laid  aside  their  bows,  and  armed  them- 
selves with  spears,  swords,  or  other  weapons  fitted  for 
dose  combat  Their  practice  was  to  advance  rapidly 
within  such  a  distance  of  the  Spaniards  as  would  not  leave 
them  time  to .  rdoad  after  firmg.  Here  they  recdved 
without  shrinking  a  voUey,  which  was  certain  to  destroy 
a  number  of  them,  and  ^en  rushing  forward  in  a  dose 
column,  fought  their  enemies  hand  to  hand.  -In  this  way 
they  gained  many  victories,  and  impressed  the  Spaniards 
with  such  a  respect  for  their  courage  that  an  individual 
of  that  nation  made  their  achievements  the  subject  of  an 
epic  poem.  Combining  the  moral,  intellectual,  and  phyd- 
cal  qualities  of  the  Araucanians,  they  were  certcinly  the 
finest  native  race  in  the  New  World.  They  had  nearly 
all  the  germs  of  dvilisation  which  bdonged  to  the  Mexi- 
cans and  Peruvians,  without  the  f erodty  of  the  former,  the 
apathy  of  the  latter,  or  the  slavish  habits  common  to  both ; 
and  without  having  their  minds  stupified  by  that  grovd- 
ling  su^jerstition  which  the  rulers  oi  these  two  nations 
seem  to  have  conddered  as  the  only  secure  foundation  of 
thdr  authority.  In  true  courage,  in  manliness  and  energy 
of  character,  they  take  precedence  of  all  the  American 
nations. 

The  Araucanians  believe  in  a  supreme,  being,  and  in 
many  subordinate  spirits,  good  and  bad.  They  believe 
also  in  omens  and  divination,  but  they  have  ndther 
temples  nor  idols,  nor  religious  rites ;  and  discover  upon 
the  whde  so  little  aptitude  for  the  reception  of  religious 
ideaa  that  the  Catholic  misdonaries  who  have  settled 
among  them  have  had  very  little  success  in  imbuing  their 
minds  with  a  knowledge  of  Christianity.  They  believe  in 
a  future  state,  and  have  a  confused  tradition  respecting  a 
dduge,  from  which  some  persons  were  saved  on  a  hi|^ 
mountain.  They  divide  the  year  into  twelve  months  of 
30  days,  which  have  dgnificant  names,  and  add  five  days 
by  intercalation.  They  esteem  poetry  and  doquence,  but 
can  scarcdy  be  induced  to  learn  reading  or  writing. 
Chess,  a  game  of  orientd  origin,  is  said  to  have  been 
known  among  them  from  time  inmiemorial ;  and  it  may 
be  further  observed,  that  the  numbers  5  and  9,  employed 
in  their  geographical  and  dvil  dividons,  are  favourite  num< 
bers  in  China. 

The  other  Chilian  tribes  are  all  much  behind  the  Arao* 
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oaniaiui  in  ciTilisaiioii ;  bat  some,  m  the  PueLehei  and 
the  Tehuels,  tozpaas  them  in  strength  and  stature.  Part 
of  them  liye  on  horse  flesh,  part  bj  keeping  sheep  and 
cattlDy  and  part  by  hunting.  Some  of  these  tribes  paint 
their  faces.  WiUi  regard  to  the  height  of  the  Bitago- 
nians,  M.  Lesson,  an  eminent  French  naturalist,  has  col- 
lected the  authorities  on  the  subject  in  a  note  published 
by  Balbi  in  his  Etknographieal  AUcu;  and  they  appear  to 
us  to  remoTe  eveiy  rational  doubt  as  to  the  fact  of  a  race 
of  men  existing  there  whose  average  stature  is  about  six 
feet,  and  among  whom  men  seyen  feet  high  are  perhaps 
more  frequently  to  be  met  with  than  among  an  equal  num- 
ber of  men  in  any  other  country.  They  have  large  heads, 
but  their  hands  and  feet  are  sinall,  and  they  are  not  strong 
in  proportion  to  their  tall  staturei  They  ride  on  horse- 
back, and  hunt  the  hnanaco  or  the  ostrich  with  a  sling, 
which  they  cast  so  as  to  entangle  the  animal's  legs.  They 
dwell  in  tents,  and  lead  a  wandering  life. 

Of  the  numerous  nations  that  inhabited  Bradl  there 
is  only  one  to  which  we  can  afford  any  special  notice  in 
-  this  article.  The  Guaranis  haye  at  one  time  formed  a 
numerous  people,  which  seems  to  have  been  spread  oyer  a 
larger  surface  than  any  other  now  existing  in  America. 
Tnbes,  or  remnants  of  tribes,  whose  relationship  to  the 
Guaianis  is  attested  by  the  strong  evidence  of  ^eir  lan- 
guage, are  f ouniMiffused  over  the  wide  space  between  the 
Orinoco  and  the  embouchure  of  the  Plata,  or  more  than 
the  half  of  South  America.  They  are  met  with  among 
the  Andes  of  Peru,  in  the  province  of  Chiquitos,  in  Hatto 
Grosso,  in  Paraguay,  in  Minas  Geraes ;  and  the  Omaguas, 
m  the  republic  of  Ecuador,  who,  from  their  nautical  habits, 
and  the  influence  they  obtained  on  the  upper  part  of  the 
Amazon,  have  been  called  the  PhoBuicians  of  the  new  world, 
are  believed  to  be  of  the  same  race.  They  constituted  the 
bulk  of  the  native  population  ol  Brazil  when  the  Portu- 
guese gained  possession  of  it,  but  were  divided  into  many 
distinct  tribes,  quite  independent  of  one  another,  and  living, 
not  in  eontiguity,  but  mixed  with  other  nations.  They 
are  of  low  stature,  two  inches  shorter  than  the  Spaniards, 
according  to  Azaia;  of  a  square  form,  fleshy,  and  ugly, 
f  heir  colour  has  a  strong  shade  of  the  copper  red,  while 
that  of  the  other  Brazilian  tribes  inclines  generally  to  the 
^wny  or  blade  Their  character,  like  their  physical  form, 
resembles  that  of  the  Peruvians.  They  are  patient,  tor- 
pid, silent,  downcast  in  their  mien,  mild,  and  passionless. 
Nearly  all  the  Indians  whom  the  Portuguese  have  civi- 
lised or  converted  belong  to  this  race.  It  is  difficult  to 
account  for  their  dissemination  through  the  southern  con- 
tinent^  amidst  nations  much  more  brave  and  powerful  than 
themselves.  May  we  suppose  that,  like  the  subjects  of 
the  Incaa,  they  had  been  at  one  time  the  dominant  tribe 
of  an  extensive  empire,  which  derived  its  fores  m>m 
union  and  civilisation  }  But  if  such  a  state  did  exist,  its 
date  cannot  be  very  ancient;  for  the  identity  or  close 
resemblance  of  the  dialects  spoken  by  the  scattered  portions 
of  the  Guaranis  shows  that  their  dispersion  from  a  com- 
mon point  did  not  happen  at  a  very  remote  period.^  Yet 
no  memorial  of  its  existence  suryives,  either  in  traditions 
or  monuments.  The  supposition,  therefore,  that  the 
Guarani  tribes  are  the  remnants  of  a  once  powerful  and 
united  people,  is  scarcely  admissible;  and  Azara  thinks 
it  more  probable  that  they  have  crept  gradually  from 
north  to  south.  Their  dispersion  is  the  more  remarkable, 
as  they  are  not  a  wandering  but  an  agricultural  people. 
They  live  in  the  woods,  or  in  small  open  spaces  in  the 
forests;  cultivate  maize,  beans,  gourds,  yams,  mandioc; 
and  eat  abo  wild  honey,  and  the  flesh  ol  monkeys  and 
various  small  quadrupeds. 
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The  Indians  whom  the  Jesuits  civiliBed  and  eoQeded 
into  communities  in  the  celebrated  settlements  of  Pan- 
"may  belonged  chiefly  to  the  nation  of  the  Gosnm 
aese  missionaries  are  said  to  have  borrowed  the  pha 
of  the  theocracy  which  they  established  here  from  tbi 
which  the  Incas  had  introduced  into  Peru.  There  ii 
no  doubt  that  the  spirit  of  their  system  was  the  ame; 
andy  considering  that  they  were  precluded  from  any  gU»i 
means  of  extending  and  supporting  their  authority  tbio 
persuasion,  their  success  was  remarkable.  The  8ettl» 
ments  were  commenced  about  1610,  and  were  giadnaDj 
extended  over  the  countiy  watered  by  the  Pknoa  aot) 
Uruguay,  between  the  27th  and  30th  degrees  of  aontli 
I  latitude,  till  the  order  of  the  Jesuits  was  suppressed  in 
1767.  The  plan  of  the  government  may  be  called  fon- 
chialf  for  it  was  administered  entirely  by  the  pan>db2al 
dezgy.  The  Indians  were  collected  into  villagea  Each 
village  had  its  church  and  its  curate,  who  was  assisted  I7 
one,  two,  or  more  priests,  according  to  the  number  of  hi- 
dians  under  his  charge.  The  curate  and  assistant  pcieaU 
were  nominated,  not  by  the  Spanish  authorities,  but  bj 
the  father  superior,  also  a  Jesuit,  who  exercised  a  yigilact 
superintendence  over  the  whole.  Indians  were  appointed 
in  each  village  with  the  titles  of  regidors  and  alcaldes; 
but  they  were  merely  instruments  in  the  hands  of  thr 
curate  and  his  assistants,  in  whom  all  power  was  lodged. 
The  curate  gave  his  whole  attention  to  religious  offices, 
saying  mass  in  the  church,  and  visiting  the  sick ;  vbile 
the  assistant  priests  managed  all  secular  matters,  direct- 
ing the  labour  of  the  Indians  who  cultivated  the  gromid, 
and  training  others  to  the  crafts  of  the  weaver,  mason, 
carpenter,  goldsmith,  painter,  and  sculptor ;  for  the  fii» 
arts  were  by  no  means  neglected.  Private  property  did 
not  exist  The  produce  of  the  labour  of  the  oommomtj 
was  stored  in  magazines,  from  which  each  family  was  sap- 
plied  according  to  its  wants,  special  provision  being  mad« 
for  aged  persons,  widows,  and  orphims.  The  surplus  w 
sold  by  agents  at  Buenos  Ayres,  and  the  procMds  em- 
ployed in  paying  the  taxes  to  the  king,  in  procuring  or- 
naments  for  the  churches,  and  various  articles  whicb 
the  colonists  could  not  manufacture  for  themselves.  Tbo 
religious  instruction  was  of.  the  jaoaX  simple  kind ;  but  tiie 
service  of  the  church  was  conducted  with  a  well-traioed 
choir,  a  pompous  ceremonial,  and  every  accessory  calculated 
to  strike  the  senses.  The  punishments  were  mild;  asd 
they  were  always  accompanied  with  such  admonitioDs  ai 
a  parent  would  address  to  a  child  whom  he  was  chflstjang. 
Crimes,  in  truth,  were  rare.  The  Indians,  who  regarded 
their  spiritual  chiefs  with  the  veneration  due  to  beneficent 
beings  of  a  superior  order,,  scarcely  felt  humbled  in  oonfesi' 
ing  Uieir  misdeeds ;  and  offenders  may  have  solicited  cone» 
tion,  as  Raynal  says,  for  the  quieting  of  their  oonscieDoea. 
The  incursions  of  the  Portuguese  compelled  the  Jesnita 
to  take  means  for  repelling  force  by  force.  All  the  mala 
Indians  of  the  proper  age  were  accordingly  armed  with 
muskets,  and  disciplined  as  a  militia.  In  1 732,  according 
to  Dobriahoffer,  the  thirty  villages  or  parishes  under  tba 
care  of  the  missionaries  contain^  a  population  of  141,000 
souk  The  Jesuits  had  another  establishment  of  the 
same  kind  among  the  Chiriguas,  a  branch  of  the  Goars^ 
nis,  in  the  province  of  Cbiquitos,  containing  80,000  or 
40,000  Indians;  a  third,  of  smaller  size,  in  the  prorinoa 
of  Mozos;  a  fourth  in  California;  and  probably  otben 
After  the  suppression  of  the  order,  all  these  were  corn* 
mitted  to  the  care  of  friars  of  other  descriptions ;  and  ve 
believe  they  have  universally  fallen  into  a  state  of  decaj. 
The  social  system  established  in  Paraguay  was  the  most 
effectual  ever  contrived  for  reclaiming  the  Indians  frcm 
their  savage  mode  of  life ;  but  even  ita  success  shows  bov 
hopeless  the  attempt  is  to  nose  the  American  tribes  to 
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tbfi  nnk  of  thorooghlj  eivilbied  nationa.  The  Jeiuito 
were  able  to  introdaoe  aettled  habits  and  a  alight  know- 
ladge  of  religion  and  the  arti  among  the  Indians  only  bj 
means  of  the  personal  ascendancy  they  acquired  orer 
theip.  It  was  a  few  snperior  minds  gaining  the  respect 
and  confidence  of  a  horde  of  saTages,  then  employing  the 
influence  they  acquired  to  lead  them  as  children ;  giving 
them  such  portions  of  instruction  as  taught  them  to  trust 
implicitly  in  their  guides^  working  alternately  on  their 
fears,  their  pride,  Uteir  kind  affections,  but  never  fully 
revealing  to  them  the  springs  of  the  machinery  by  which 
they  were  governed.  The  incurable  indolence  of  the 
savages  rendered  it  necessary  to  prescribe  the  labour 
as  tiMk-work,  and  to  cany  it  on  under  the  constant  in- 
spection of  the  missionaries.  The  plan  of  cultivating  the 
ground  in  common,  and  of  storing  the  produce  in  maga- 
anes,  out  of  which  the  wants  of  eadi  family  were  supplied, 
was  resorted  to  as  a  check  upon  their  improvident  habits. 
In  short,  the  eye  and  the  hand  of  the  missionaries  were 
everywhere ;  and  the  social  system  was  held  together  en- 
tirely by  their  knowledge  and  address.  When  ^ese  were 
withdrawn,  the  fabric  soon  fell  into  ruins,  and  the  Indians 
relapsed  into  their  idolatry  and  savage  habits. 

To  complete  our  general  view  of  the  aboriginal  races,  a 
few  particulan  remain  to  be  mentioned.  Many  of  the 
tribes  who  inhabit  the  Pampas  of  South  America  make 
use  of  hones.  Dobrishoffer  enumentes  eight  equestrian 
tribes  in  the  province  of  Chaoo,  on  the  west  side  of  the 
river  Paraguay,  who  are  generally  distingnished  by  taU 
and  vigorous  forms,  and  a  bold  and  active  character. 
The  Abipones  and  Mbayas  are  the  most  celebrated  of 
theeeu  The  woods  of  Braril  are  too  dense  for  eques-. 
trians;  but  horses  sre  used  by  a  few  hordes  in  the  great 
plain  of  the  Mississippi  and  in  the  north  of  Mexico. 
The  American  tribes  in  general  either  kill  their  prisonen 
or  adopt  them;  but  a  few  retain  them  as  slavea,  and 
compel  them  to  work.  The  Guayourus  of  Braol  are  an 
OTample.  The  food  of  different  tribes  is  extremely  va- 
rious. Maize,  beans,  pumpkins,  and  mandioc  are  raised 
in  small  quantities  by  some;  natural  fruits,  berries,  bulbous 
roots,  and  bananas  are  gathered  by  others.  Those  who 
dwell  on  the  sides  of  rivers  live  greatly  on  fish;  in  the 
plains,  buffaloes^  horses,  and  sheep  are  killed.  In  the 
forests  of  Brazil,  monkeys,  pigs,  armadillos,  paces,  agoutis, 
and  tapirs  are  the  favourite  food;  but  birds,  turtles, 
deer,  and  the  coati  are  also  taken ;  and  in  an  emergency 
the  Indians  do  not  scruple  to  feed  on  serpents^  toads,  and 
lisffds,  the  larv»  of  insects,  and  other  disgusting  sub- 
Btanceik  Salt  is  used  where  it  can  be  easily  obtained, 
and  some  season  their  food  with  capsicum.  Some  roast 
their  meat,  others  boil  it;  and  not  only  several  savage 
feribei^  but  even  the  civilised  Peruvians,  ate  their  fle^ 
raw.  The  Ottomaques,  a  tribe  near  the  Orinoco,  eat  a 
species  of  unctuous  clay;  this  strange  diet,  which  no 
doubt  owed  its  introduction  to  the  stem  monitor  famine, 
IB  not  extremely  rare  in  Braril,  and  Captain  Franklin 
found  the  same  food  in  use  among  an  Indian  tribe  near 
the  Frozen  Ocean.  The  day  is  stated  by  that  traveller 
to  have  a  milky  and  not  disagreeable  taste.  A  great 
proportion  of  the  tribes  in  Bnizil  and  the  basin  of  the 
Orinoco,  and  some  in  other  parts  of  America,  indulge  in  the 
horrid  banquet  of  human  flesh.  Shame,  in  our  sense  of 
the  tenn,  is  nearly  a  stranger  to  the  breasts  of  these  sa- 
vages. In  the  warm  regions  of  Brazil  men  and  women 
go  entirely  naked,  except  in  the  neighbourhood  of  the 
Portuguese  settlements^  where  some  wear  a  band  of  doth 
round  the  loins.  In  such  situations,  where  the  want  of 
shelter  is  little  felt,  their  dwellings  are  often  nothing 
more  than  a  sort  of  arbour  formed  by  interlacing  the  open 
ipftoe  between  two  or  three  trees  with  twi^  and  eover- 


ing  it  with  leaves  so  as  to  form  a  screen  on  the  windward 
side,  while  it  is  left  entirdy  open  on  the  other.  The 
manufacture  of  bows  and  airowa,  war-dubs,  baskets^ 
mats  (which,  swung  from  a  tree,  serve  them  both  as 
seats  and  hammocks),  and  in  some  cases  a  coarse  pottery, 
comprises  the  sum  of  their  practical  skill  in  the  arts.  It 
has  long  been  the  practice  of  bands  of  Portuguese,  con- 
'sisting  diiefly  of  outkws  and  vagabonds,  to  make  maraud- 
ing expedition^  among  the  Indians  living  near  the  great 
rivers^  and  to  durry  them  off  and  sell  them  dandestindy 
for  slaves.  This  infamous  trade  is  carried  on  in  despite 
of  the  orden  of  the  government,  which  has  issued  many 
decrees  for  the  protection  of  the  Indians,  and,  besides 
emplojring  missionaries  to  convert  them,  ex^oined  the 
governors  of  provinces  to  furnish  them  with  hoes  and 
other  agricultural  implements.  Wherever  the  negroes 
are  introduced  in  great  numbers,  as  in  the  Oapitanias 
of  Santo  Paulo  and  Rio  Janeiro,  and  in  the  whole  of 
the  West  India  islands,  the  aborigines  rapidly  disappear,  the 
former  being  more  intelligent,  more  tractable  in  their 
habits,  and  more  active  and  industrious.  The  negroes  are 
indeed  a  superior  race  to  the  Indians ;  and  the  existence  of 
one  or  two  hundred  blacks,  as  slaves,  among  some  thousands 
of  the  Cherokees,  does  not  detract  from  the  accuracy  of 
this  opinion.  Misdons  for  the  conversion  of  the  Indians 
have  been  suppOTted  for  more  than  two  centuries  by  the 
governments  of  Spain  and  Portugal  They  are  thinly  spread 
over  those  parts  of  Mexico^  La  Plata,  Peru,  Brazil,  and  Co- 
lombia, which  are  still  occupied  by  tiie  savages;  but  there 
are  extensive  districts  in  all  these  provinces  in  which  they 
have  never  been  established,  owing  to  the  fierce  character 
of  the  tribes,  or  the  remote  and  inaccessible  nature  of  the 
country.  A  misdon  consists  in  general  of  one  or  two 
friars  or  priests,  who  settle  among  the  savages,  learn  their 
language,  and,  beddes  teaching  them  the  dements  of 
Christianity,  always  endeavour  to  instruct  them  in  the 
more  simple  and  useful  arts,  and  to  train  them  to  settled 
habits.  We  believe  that  many  of  these  establishments  have 
been  abandoned,  owing  to  tJie  failure  of  the  funds  with 
which  they  were  supported;  and  that  the  success  of  the 
others  has  been  extremdy  trifling.  The  late  revolutions 
in  those  countries,  by  liberating  the  Indians  from  their 
andent  state  of  tutelage  under  the  whites,  have  in  many 
cases  broken  up  the  Uttle  settlements  which  the  misdon* 
aries  had  formed.  This  has  been  the  result  even  in  Brazil, 
where  the  political  changes  have  been  least  f dt; 

Owing  to  the  fanaticism  of  the  Spaniards  a  large  propor 
tion  of  Uie  manuscripts  of  the  natives  were  destroyed,  so 
that  now  we  are  unable  to  acquire  so  full  and  accurate  a 
histoiy  of  the  more  dviUsed  nations  as  we  might  otherwibe 
have  done.  The  literature  which  still  exists,  together  with 
the  numerous  remains  of  dties,  temples,  roads,  bridges,  and 
other  works  of  art^  testify  to  the  genend  truth  of  the  his- 
torical narratives.  However  obscure  they  may  now  be,  or 
however  difiicult  the  reconciliation  of  statements,  it  seems 
dear  they  have  been  founded  on  facts.  As  in  the  case  of 
other  histories,  there  is  much  error  an^  tradition,  mingled 
with  truth,  which  renders  their  correct  interpretation  diffi- 
cult Amongst  some  of  the  nations  we  know  that  historians 
were  appointed  by  the  government,  and  that  such  historians 
were  severdy  punished  if  they  ventured  to  tamper  with  the 
truth  wilfully.  The  best  connected  account  oi  these  his- 
tories, so  far  as  concerns  the  nations  of  Centrd  America,  is 
that  given  by  the  Abbd  Brasseur  de  Bourbouig.^  If  we 
credit  the  native  accounts,  the  earliest  traces  of  dvilisation 
originated  in  Yucatan  and  the  ndghbouring  districts,  a 
region  which  is  amongst  the  most  fertile  in  the  New  World. 


durant  let  tiicUt  anttrieun  A  ChrUtotkt  Columh,    A  iaam,    Avil 
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U  18  stated  that  many  eeutarieB  before  the  Chiiatiaii  eim, 
Votan,  the  oldest  of  the  American  legialaton,  eitaUiahed 
himself  in  the  region  watered  by  the  rivers  Tabasco  and 
Usumaainta.  It  is  near  the  sources  of  this  latter  river,  in 
the  highlands  of  Vera  Fas,  that  cities  of  civilised  Indians 
still  exist,  according  to  travellen  who  have  recently  visited 
the  adjoining  districts  However  this  may  be,  this  river 
was  the  principal  highway  into  the  interior  of  Central 
America  for  the  earliest  cii^ed  tribes,  as  it  is  now  for  the 
Existing  natives.  Near  the  mouths  of  the  riven  mentioned 
the  ground  is  scarcely  above  the  level  of  the  sea,  and  is  for 
the  most  part  a  recent  alluvial  formation.  During  the 
rainy  season  it  is  covered  with  water,  and  all  interoouTBe 
between  village  and  village  takes  place  'by  water.  Just 
where  ihe  land  acquires  a  slight  rise,  Falenque,  said  to  be 
the  oldest  city  in  Central  America^  was  founded.  At  this 
timey  according  to  the  tradition,  the  low  land  was  occupied 
by  a  lake.  Yotan,  it  seems,  came  from  some  foreign  land, 
and  foond  the  whole  of  the  country  from  Darien  to  CeJifomia 
occupied  by  a  barbarous  people,  who  used  the  skins  of  wild 
beasts  for  dothing,  caverns  and  huts  made  with  branches 
for  shelter,  and  wild  fruits  and  roots,  with  raw  flesh,  for 
food.  Votan  announced  to  these  people  a  knowledge  of 
the  Supreme  Deity,  who  was  at  int  worshipped  as  the 
God  "  of  all  truth.'  At  first  no  temples  or  altars  were 
dedicated  to  him,  and  it  was  not  until  long  after  that 
Nesahualcoyotl  erected  a  teocalli,  or  "house  of  God,"  as  it 
means  in  the  Mexican  laagusge,  and  dedicated  it  ''to  the 
unknown  God."  At  a  later  period  the  religious  ideas  were 
considerably  debased.  In  Votan's  time  Siere  seems  to 
have  been  but  one  language  prevalent  over  a  large  area, 
and  this  language  was  probably  the  Maya,  which  is  the 
stock  of  many  of  the  languages  formerly  in  use  among  the 
natives,  and  is  still  the  language  of  Yucatan.  The 
people  apparently  formed  tribes  differing  somewhat  in 
manners,  the  most  prominent  of  which  tribes  are  referred 
to  as  the  Quinames  or  giants.  Votan  and  his  companions 
arrived  in  large  ships,  wore  long  flowing  garments,  and 
spoke  the  Kahuatl  Isjiguage.  These  strangen  married  the 
daughten  of  the  country,  and  established  a  settled  form  of 
l^ovemment  According  to  one  document,  the  year  956 
B.a  is  assigned  to  theee  efents;  but  it  is  quite  imprac- 
ticable to  give  any  trustworthy  fixed  date.  Votan,  it  is 
said,  wrote  an  account  of  the  origin  of  the  Indians,  and  of 
their  immigration  into  America.  He  attempted  to  prove 
that  they  were  the  descendants  of  Imos,  of  the  race  of  Chan, 
or  the  serpent  Votan  made  four  voyages  to  his  original 
Gountiy,  and  described  the  route  he  followed.  On  one 
of  these  voyages  he  visited  the  dwelling  of  the  thirteen 
serpents,  as  also  the  ruins  of  an  old  building  which  had 
he&D.  erected  by  men  for  the  purpose  of  reaching  heaven. 
The  people  trho  lived  in  its  vicinity  told  him  it  was  the 
place  where  Qod  had  given  to  each  family  its  particular 
language.  Allusion  is  also  made  by  him  to  certain 
mysteries  like  those  of  Egypt  and  Qreeoe,  of  which  traces 
were  still  discoverable  amongst  the  civilised  nations 
ot  America.  On  returning  from  his  first  voyage  to  his 
native  country  he  found  the  people  at  PaJenque  had 
attempted  to  usurp  his  authority  and  overturn  his  power. 
Thereupon  he  p«dted  his  monarchy  into  four  divisions. 
One  of  the9<l  had  for  its  capital  the  town  of  Tulha,  t£e 
ruins-  of  which  may  be  seen  near  Ocosingo  in  ddapa. 
Votan  also  is  the  reputed  founder  of  Tseqml,  which  was 
afterwards  called  Ghowel,  and  the  site  of  which  is  now 
occupied  by  a  suburb  of  Ciudad  Real.  Some  time,  poe- 
sibly  not  many  years,  after  Votan,  Zamna  appeared  ii) 
Yucatan.  He  introduosd  the  Maya  civilisation,  founded 
the  town  of  Hayapan,  and  c^ed  the  country  Maayha,  or 
land  without  water,  a  term  well  applied  to  the  extremity 
of  the  peninsula  of  Yucatan,  where  riven  are  almost  absent 


Mayapan  was  onoe  the  capital  of  Yucatan,  and  in  Zamns'i 
time  the  sea  covered  the  oonntiy  to  within  a  short  disis&ot 
of  it  He  lived  to  a  great  age,  and  during  the  later  yess 
of  his  life  dwelt  on  the  sea-coast,  and  was  buried  at 
this  place.  The  spot  became  the  site  of  a  large  tempb 
erected  to  his  honour,  which  was  visited  by  pilgnms  f ron 
great  distances.  A  town  sprung  up  around  it  csUed 
Itcamal,  which  is  believed  to  correspond  with  the  modem 
Isamal,  now  about  30  miles  distant  from  the  sea.  TU 
region  to  seaward  is  reported  to  be  geologicslly  very  recent 
as  land,  and  the  renusikabla  absence  of  names  of  &07 
antiquity  in  a  country  where  almost  every  locality  hss  ita 
appellation  ia  some  confirmation  of  the  traditions.  Hie 
architectural  character  of  the  oldest  towns  also  lends  some 
support  to  the  considerable  antiquity  daimed  for  them. 
The  forest-covered  ruins  of  Mexico  and  Central  Ameziet 
present  so  many  different  architectural  styles  that  it  seeou 
veiy  probable  they  were  built  at  different  periods  and  by 
different  people.  Those  which  appear  to  be  the  oldest,  and 
which  are  most  uniform  in  style,  are  the  substructures  ii 
Mayapan,  some  of  the  buildings  in  Tulha,  many  of  thoee 
in  Palenque^  and  others  which  occur  in  the  countiy  ol  tke 
Lacandons. 

The  names  ol  the  successon  to  Votan  are  mentioned,  hot 
without  details.  One  of  the  last  of  the  dynasty  was  Chisaz, 
in  whose  reign  mention  is  made  of  the  Nahuatl  people.  Not 
long  after  lus  death,  this  people,  who  were  oslled  Kshoes 
or  Toltecs,  obtained  the  dominion  of  the  countiy,  and  the 
throne  was  occupied  by  Nahoa  princes.  They  originsUy 
came  from  Hu^ue-Tlapallan  (but  where  this  countiy  via 
situated  is  not  known),  haring  been  induced  to  leave  it  in 
consequence  of  a  revolution.  This  event  seems  to  have 
occurred  shorUy  before  the  Christian  era.  The  journey  to 
America  from  their  native  country  was  a  long  and  painfiil 
one,  and  indicates  that  seas  and  hinds  intervened  between 
theuL  The  traditions  report  it  to  be  in  the  far  east,  and 
that  the  first  comen  filled  seven  ships  and  disembarked  at 
Tampico,  near  the  mouth  of  the  Panuco.  The  leader  of  the 
band  bore  the  titie  of  Quet^cohuatl,  and  was  the  fint 
known  by  that  name.  They  then  coasted  along  the  shore 
as  far  as  Tamoandia,  which  place  was  evidently  somewfaeie 
near  the  mouth  of  the  Tabasca  In  this  district  then 
was  a  tradition  in  the  time  of  the  Spaniards  that  twenty 
illustrious  chiefs  from  the  east  landed  there  many  centnriei 
bef oro,  who  had  long  flowing  garmento  and  lai^^  beardi, 
of  whom  the  principal  was  Cnkulcan,  a  name  which 
has  the  same  meaning  as  QuetsalcohuatL  Qnetzalcohastl 
and  his  comrades  soon  obtained  possession  of  the  capital  d 
the  country,  Xibalba,  which  is  believed  to  be  the  same  u 
Palenque.  Their  success  induced  otheza  of  the  Ksboa 
nation  to  join  the  first  colonists,  and  their  power  graduslly 
spread  over  a  large  portion  of  Central  America.  The 
strangers,  however,  met  with  considerable  resistance  from 
the  j>rinces  of  Xibalba,  who  compelled  the  Nahoa  to  lesTe 
their  countiy  and  disperse  themselves  of  er  the  surrounding 
region.  This  dispersion  is  stated  to  have  occurred  is 
▲.D.  1 74.  Before  this  date,  the  lunar  calendar,  so  prevalent 
among  the  civilised  nations  of  America,  was  introduced.  It 
was  one  of  these  parties  of  Nahoa  that  estoblished 
itself  in  Mexico,  and  founded  many  of  the  more  imr 
portaqt  citiesL  They  were  called  Obneques,  and  were  led 
by  Ohnscati  and  XeUiua.  The  latter  was  one  of  Quetssl- 
cohuatl's  companions,  and  was  once  shipwrecked  slong 
with  himr  In  order  to  commemorate  his  deliveiy  be 
erected  the  great  pyramid  of  Cholullan.  Before  the  ani>nl 
of  the  Olmeques  the  valley  of  Mexico  was  inhabited  by  the 
Quinames  or  giants,  and  they  continued  to  dwell  in  tbs 
mountains  around  for  centuries  after  they  had  been 
driven  from  their  native  valley.  The  Totunaca,  Hixtecs^ 
and  Othomia  were  tha  contemporaries^  or  posiil^y  tbs 
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predeoeason^  of  the  01ineq[a6a.  The  fint  mentioned  people 
.erected  the  pjiamids  of  the  Teotihuocan,  or  the  Citj  of  the 
Qods,  near  Mexico.  Theae  tribes  spoke  a  language  quite 
distinct  from  the  NahoatL  TheTotonacs  placed  the  cradle 
of  their  race  at  Chicomoztoc,  which  was  said  to  be  far  to 
the  north ;  but  the  Othomis  seem  to  hare  been  in  posses- 
siou  of  the  land  frook  time  immemorial.  According  to  the 
traditions  of  the  Quiches  and  other  nations  of  North 
America^  thej  originally  came  from  Tulan.  TheywJlnde 
to  aereral  places  of  this  name.  One  was  in  the  region  of 
the  setting  siin  and  beyond  the  sea;  and  another,  from 
which  the  Quiches  came,  was  also  in  the  direction  of  the 
setting  sun  and  was  apparently  situated  in  California.  In 
the  descriptions  given  of  the  migrations  from  the  more 
distant  Tulan,  which  seem  to  have  occurred  at  frequent 
intervals^  each  migration  consisting  of  a  moderate  number 
of  peoplci,  the  difficulties  and  hardships  are  prominentiy 
noticed.  They  pointedly  allude  to  the  intense  cold,  to  the 
long  dark  night,  and  to  the  sterility  of  the  country,  which 
'Ulosions  seem  to  point  to  travels  in  Arctic  regions.  The 
traTellen  were  reduced  to  such  extremities  as  to  be  obliged 
to  sack  juicy  woods  in  order  to  sustain  life.  The  name 
Chichimecs,  which  means  sucken  of  maguey,  given  to  the 
invading  hordes  from  the  north,  may  have  some  connection 
with  this  traditional  fact  Chicomoztoc  has  been  identified 
by  acme  with  the  extensive  ruins  near  the  Rio  Gila,  in 
California.  The  history  of  these  early  nations  is  somewhat 
obscnre,  but  it  may  be  gathered  from  the  preserved  records 
that  the  wonhip  of  tiie  sun  and  the  practice  of  human 
sacrifice  had  nearly  or  wholly  superseded  the  earlier  and 
purer  religions.  '  Towards  the  end  of  the  7th  century  we 
first  hear  of  the  Chichimecs  invading  Mexico  from  the 
north.  This  name  is  a  general  one  given  to  all  invading 
hordes  from  the  north,  and  is  similar  to  that  of  barbarians 
applied  to  tiie  people  who  invaded  the  Roman  empire. 
The 'first  invasion  was  by  the  Chichimeca<)ulhuas,  headed 
by  Mixcohuati  Mazatzm.  They  commenced  their  march, 
or  rather  progress,  from  Chicomoztoc  about  635,  and 
reached  the  valley  of  Mexico  about  40  yean  after.  After 
msDW  years'  fighting  the  Tolteo  empire  was  established 
in  about  686 ;  and  from  this  period  we  enter  upon  more 
detailed  and  trustworthy  historical  ground.  At  first  the 
government  of  the  Toltecs  was  republican  and  theocratical, 
bat  it  soon  became  monarchical,  and  Nauhyotzin  was  elected 
the  first  king.  The  most  illustrious  of  his  successon  was 
TopUtzin  Ceacati  Quetzalcohuatl,  during  whose  reign  the 
Toltee  empire  arrived  at  its  most  flourishing  condition. 
According  to  tradition,  the  Toltecs  were  tidier  and  of 
larger  buHd  than  the  existing  Indians,  were  great  runners, 
and  were  as  white  as  Europeans.  They  eaurried  many  of 
the  arts  to  a  high  state  of  perfection,  such  as  weaving, 
building,  jewelling^  and  making  ornaments  with  the 
f eaihen  of  birds.  There  were  asttologen  and  poets^ 
aoieeren  and  philosophen  and  orators.  They  were  well 
acquainted  wiUi  the  medical  properties  of  plants,* and  were 
in  the  habit  of  recording  in  books  their  observations  on  dis- 
eases. Quetzalcohuati's  reign  was  for  the  most  part  one 
of  prolonged  peace,  but  thjs  peace  was  disturbed  by  the 
religions  party  who  advocated  human  sacrifice,  a  practice 
vhich  he  used  every  effort  to  abolish.  The  rebellion 
becoming  ver>'  formidable,  Quetzalcohuati  left  the  country 
with  a  few  chosen  attendants,  and  founded  a  new  Toltee 
empire  on  the  plain  of  Huitzilapan,  which  corresponds 
-wiih  the  one  on  which  La  Puebla  now  stands.  This  occurred 
IB  895.  The  town  ot  La  Puebla  stands  on  the  site  of  the  old 
HuitziUpan,  and  at  the  time  of  Quetzalcohuati's  arrival 
it  was  said  that  the  pyramids  of  Cholullan  had  existed  from 
time  immemorial,  and  had  been  built  by  the  giants. 
According  to  this  legend,  the  country  was  inhabited  by 
gianta.  all  but  seven  of  whom  were  either  destrojed  bj  a 


great  inundation  or  turned  into  fishes.  These  seven  took 
refuge  in  a  cave,  and  when  the  waten  abated,  one  of  them, 
named  Xelhua,  went  to  Cholullan,  and  built  the  famous 
pyramid  to  commemorate  his  escape.  Quetzalcohuati  built 
a  temple  here,  which  he  dedicated  to  the  "  creator  of  light,*' 
and  around  this  temple  sprang  up  Cholullan,  or  the  "  town 
of  the  exile.''  His  disciples  carried  the  Toltee  civilisation 
into  Oaxaca.  After  having  reigned  at  Cholullan  about  ten 
years,  during  which  period  his  subjects  eigoyed  all  tha 
blessings  of  peace,  he  was  attacked  by  enemies  again. 
Huemao  had  ascended  the  throne  which  he  had  vacated, 
and  being  jealous  of  QuetzalcohuaU's  power  and  prosperity, 
he  suddenly  resolved  to  march  with  his  army  against 
Cholullan.  In  order  that  the  town  might  be  spared  the 
horron  of  a  siege,  Quetzalcohuati  informed  his  priests  ol 
his  intention  to  leave  the  place  and  to  visit  other  countries. 
Accordingly  he  proceeded  to  the  mouth  of  the  Coatzocualco 
river,  then  entered  a  boat  with  four  companions,  and 
nothing  more  was  heard  of  him.  Huemao  finding  his 
enemy  had  escaped,  wreaked  his  vengeance  on  Cholullan,  and 
took  up  his  residence  there  with  a  view  to  subjugating  the 
surrounding  districts.  He  also  re-established  the  practice 
of  human  sacrifice.  During  Huemac's  absence  from  his 
kingdom  of  Tulan,  Nauhyoti  was  elected  king  in  his 
stead.  A  battie  took  place  between  the  rivals,  which 
resulted  in  the  defeat  and  subsequent  death  of  Huemao 
and  the  establishment  of  Nauhyoti's  power.  His  reign 
lasted  for  fifteen  years,  and  as  he  was  one  of  QuetzalcohuaU's 
disciples,  he  governed  according  to  similar  principles,  so 
that  the  reign  was  a  prosperous  one.  His  death  occurred 
in  945.  After  this  a  series  of  disasten  broke  over  the 
country,  and  these,  with  constant  dvil  war,  weakened  the 
power  cf  the  empire  in  Anahuac  This  soon  became  known 
to  other  nations,  and  led  to  the  Chichimecs-Teotenancas 
leaving  their  homes  in  Texas  and  New  Mexico  to  make  an 
irruption  upon  the  valley  of  Mexico.  This  occurred  between 
1041  and  1047.  The  internal  discord  continued,  and  the 
disorder  was  increased  by  the  uprising  of  the  sect  of 
Ixcuinamesy  the  devotees  of  which  practised  the  most 
abominable  rites.  In  the  midst  of  this  corruption  another 
horde  of  barbarians,  the  Teo-Chichimecs,  poured  down  from 
the  north,  and  took  possession  of  the  country.  The  Tolteo 
power  rapidly,  declined,  and  the  last  king  of  the  empire 
was  Huemao  Atecpanecatl,  who  after  his  dethronement  lived 
for  some  yean  at  Chapultepec,  and  died  there  in  1070. 

According  to  the  Quatemalian  traditions,  four  individuals 
of  the  Tutnl-Xitts,  a  nation  speaking  a  Nahuati  language, 
left  their  country  of  Tulapan,  to  the  west  of  Zuyna,  in  A.D. 
174,  and  arrived  the  same  year  at  Chacnouitan,  which  seems 
to  be  the  name  for  some  place  in  Yucatan.  In  258  another 
migration  of  Tutul-Xius  occurred,  the  new  colony  being 
estabUshed  in  the  province  of  Zyan-Caan,  which  is  believed 
to  be  the  district  around  Chetumal  Bay.  About  the  end 
of  the  10th  century,  it  is  stated  that  a  venerable  personage 
arrived  in  Yucatan,  called  Cukulcan,  who  retrieved  the 
falling  fortunes  of  the  Tutul-Xios.  According  to  the  Abb^ 
Brasseur  de  Bourbourg,  this  personage  was  no  other  than 
the,  Ceacati  Quetzalcohuati  whose  departure  from  the 
Coatzocoalco  river  has  already  been  mentioned.  After 
reigning  here  ten  years,  he  voluntarily  abdicated  the  throne 
and  left  the  country.  According  to  a  Mexican  legend  he 
went  to  TlapaDan,  and  died  there.  His  successor  trans- 
ferred the  capital  of  the  Tutul-Xius  from  Mayapan  to 
Uxmal,  a  town  which  seems  to  have  been  founded  some 
centuries  before,  but  which  first  rose  to  importance  at  this 
period,  oaf  near  the  end  of  the  10th  century.  Numerous 
temples  and  public  buildings  were  erected,  the  ruins  of 
which  are  now  ac  abundantiy  met  with  in  Yucatan. 
Artificial  ponds  or  sonotes  were  eonstarncted;  and  the 
,  number  and  magnitude  of  these  indicate  a  large  number  ol 
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towns  u  well  m  a  thxcUy-popiiIatod  oonniiy.  At  the 
preient  daj  thej  have  all  &e  appeannoe  of  hing  natural 
pondi^  and  indeed  were  long  oonaidered  to  be  mich,  not- 
withatanding  the  repeated  aaaertiona  of  the  Indians  that 
they  had  been  built  by  their  anoeston^  until  chance  led 
to  the  diBoovery  that  the  muddy  fioor  of  one  was  entirely 
composed  of  flat  stones,  the  interstices  between  which  were 
stopped  with  a  kind  of  day  not  known  in  the  neighbourhood. 
The  centre  was  occupied  by  four  artificial  wells,  the  walls 
of  which  were  formed  of  polished  stones.  Further  research 
led  to  the  discovery  of  numerous  other  sonotes.  After  the 
final  fall  of  the  Tolteo  empire  there  commenced  the  great 
movement  of  the  northern  tribes  towards  the  south,  a 
movement  .which  continued  throughout  the  11th,  12th,  and 
13th  centuries.  The  movement  consisted  of  a  succession 
of  migrations,  and  its  starting-point  appears  to  have  been 
in  New  Mexico  and  California,  which  region  was  evidently 
the  seat-  of  a  semi-civiUsod  empire.  Amongst  these  in- 
vading tribes  was  one  which  subsequently  rose  to  high 
importance.  The  Aztecs,  or  Mexicans  proper,  were  living 
at  Atzlan  in  the  11th  century,  a  country  which  was  sur- 
rounded by  water,  and  where  their  usual  occupation  was  as 
boatmen  and  carriers  of  wood.  Other  tribes  also  lived  in 
this  region,  which  is  believed  to  be  that  of  Lower  California. 
The  AjEtecs  commenced  their  journey  towards  Mexico  in 
1090.  In  1116  they  reached  Chicomoztoc,  and  in  1177 
they  entered  Anahuaa  Settlements  were  gradually  estab- 
lished in  the  valley,  towards  which  peoples  of  various 
nations  converged  from  the  south  as  weU  as  the  north. 
The  numbers  of  the  Aztecs  were  slowly  augmented  by 
fresh  arrivals;  but  it  was  not  until  1325  that  they  were 
able  to  lay  the  foundations  of  Mexico-Tenochtitlan,  and 
thus  to  inaugurate  their  assxmiption  of  power.  In  1464  the 
empire  of  the  Tutul-Xius  was  overthrown.  The  Mexican 
empire  had,  however,  acquired  large  proportions,  and  was 
conducted  with  a  magnificence  and  splendour  scarcely 
equalled  by  any  other  court  in  America,  and  this  empire 
continued  up  to  the  time  of  the  Spanish  conquest. 

The  discovery  of  a  continent  so  larg<*  "^hat  it  may  be  said 
to  have  doubled  the  habitable  world,  is  an  event  so  much 
the  more  grand  and  interesting  that  nothing  parallel  to  it 
can  ever  occur  again  in  the  history  of  mankind.  America 
had  of  course  been  known  to  the  barbarous  tribes  of  eastern 
Asia  for  thousands  of  years ;  but  it  is  singular  that  it  should 
have  been  visited  by  one  of  the  most  enterprising  nations  of 
Europe  five  centuries  before  the  time  of  Columbus  without 
awakening  the  attention  of  either  statesmen  or  philosophers. 
Iceland  was  discovered  about  860,  and  colonised  by  the  Nor- 
wegians in  874.  About  50,  or,  according  to  other  accounts, 
100  years  later,  the  same  people  planted  colonies  in  Qreen- 
land.  Into  the  disputes  respecting  the  situation  of  these 
colonies  we  have  not  room  to  enter.  Sir  Charles  Oiesocke, 
a  good  authority,  states  that  their  ruins  exist  near  the  south- 
em  point  of  the  peninsuhL  It  is  obvious  that  the  same  ad- 
venturous spirit  which  enabled  these  northern  mariners  to 
discover  the  southern  extremity  of  the  country,  would  not 
permit  them  to  stop  short  without  visiting  what  is  nowknown 
to  be  the  most  habitable  part  of  it — ^fche  western  coast ;  and 
the  fact  has  been  established  by  an  inscription  in  runie  cha- 
racters found  on  a  stone  four  miles  beyond  Upemavik,  at 
the  73d  parallel,  intimating  that "  Erling  the  son  of  Sigvat, 
and  Enride  Oddsoen,  had  cleared  that  place  and  raised  a 
hillock  on  the  Friday  after  Rogation  day.**  The  marking  of 
the  date  is  indistinct,  but  it  is  supposed  by  Professor  Rask, 
the  translator,  to  be  either  1135  or  1170;  and  the  runic 
characters  show  at  any  rate  that  it  was  anterior  to  the  Relor- 
nution,  when  this  mode  of  writing  was  prohibited.'  Whoever 
looks  at  the  map  of  Oreenland^  and  reflects  on  the  fact 

^  YtnuMCb  BuOsHu  dm  Seimem  ffiUanjim,  JvIUtl  188S. 


thit  the  Norwegians  must  hav»  been  ascending  thn»|^ 
Davis'  Straits  as  high  as  the  latitude  mentioned,  aurasDy, 
perhaps  for  two  or  three  oenturies,  will  admit  thst^  with  bsU 
the  spirit  of  enterprise  which  had  carried  them  so  fsr,  the 
discovery  of  some  portion  of  the  west  coart  of  these  stiaiti 
was  almost  unavoidable.  Now,  the  poeitioa  and  direetioD 
of  this  coast  once  known,  it  required  no  great  efibit  to  tnee 
it  southwards  to  Labrador  and  Newf oundknd.  We  mention 
these  particuhirs  because  Mr  Murray,  one  of  the  few  who 
have  denied  the  discovery  of  America  by  the  Norwegiaoa, 
grounded  his  disbelief  chiefly  on  the  hypothesLs  that  the 
colonies  and  the  navigation  of  that  people  at  the  period 
alluded  to  were  confined  to  the  east  coast  of  Greenland. 

In  1001  an  Icelander,  sailing  to  Greenland,  was  drives 
away  by  a  tempest  far  to  the  south-west,  where  he  saw  a 
level  country  covered  with  wood.  The  wind  abating,  he 
turned  his  course  homeward,  and  on  his  arrival  gave  snch  a 
flattering  account  of  the  country  he  had  seen  as  indnoed 
Lief,  the  son  of  the  founder  of  the  Greenland  colony,  to 
undertake  a  voyage  thither.  Lief  and  Bjom,  who  abed 
together,  first  reached  a  rocky  island,  to  which  they  gave 
the  name  of  Helluland ;  then  a  low  country,  thickly  wooded, 
which  they  called  MarUand ;  and  some  days  afterrads  they 
found  trees  loaded  with  fruits  on  the  banks  of  a  river.  They 
spent  the  winttfr  in  the  country ;  and  one  of  them,  who  was 
a  German,  having  found  wild  vines  growing,  they  called  it 
Yinland.  They  had  some  intercourse  andi  traded  for  fun 
with  a  people  who  came  in  leathern  boats,  and  were  caBcd 
Skrcelingt^  from  their  dwarfish  size.  A  colony  was  planted, 
and  remained  for  many  years  in  the  country,  the  sitnatioB 
of  which  is  indicated  by  a  fact  casually  mentioned,  that  the 
sun  remained  nine  hours  above  the  horizon  at  the  shortest 
day.  This  indicates  the  41st  parallel  of  latitude  >and  the 
actual  latitude  of  Rhode  Island,  the  country  which  every  col- 
lateral circumstance  would  lead  us  to  fix  upon  as  the  seat  of 
the  colony,  is  from  41  ^  to  42^  The  Sknelings  were  of  eourse 
the  Esquimaux.*  The  vine  appears  to  be  the  fox  grape 
(  Vilit  v%dpina\  which  grows  wild  in  that  part  of  America. 
Only  a  few  unimportant  particulars  respecting  the  settle- 
ment are  preserved;  but  it  was  probably  abandoned  or 
destroyed,  like  the  Greenland  colonies,  of  which  it  was  9m 
offset  The  account,  though  meagre,  is  distinct  and  oonais- 
tent  Its  authenticity  can  scarcely  be  disputed  ;  and  it  is 
almost  equally  obvious  that  the  country  it  refers  to  under 
the  name  of  Yinland  is  in  the  vicinity  of  Rhode  Island.  A 
conclusion  resting  on  such  strong  grounds  scarcely  reqairss 
to  be  supported  by  the  high  authority  of  Humboldt  and 
Malte-Brun.  That  the  colony  disappeared,  and  that  tbs 
discoveries  laade  were  not  prosecuted  farther,  are  not  cir- 
cumstances which  will  shake  the  credit  of  the  nanativa  is 
the  minds  of  those  who  know  the  numerous  rsrerses  which 
befell  the  early  colonies  in  New  England  and  other  parts  of 
America.  The  hostilities  of  the  Skrelings  was  no  do«U 
the  principal  cause  of  the  abandoimient  of  the  colony.  13ae 
Norsemen  describe  Yinland  as  a  rich  country,  wiUi  a  de- 
lightful dimate.  Helluland,  Markland,  and  Yinland,  wen 
no  doubt  regarded  as  countries  either  ooimected  with  or 
similar  to  Greenland,  the  flattering  descriptions  of  whi^ 
given  by  the  first  discoverers  were  sadly  belied  by  later  ex- 
perience.*   The  interest  excited  by  the  obscore  aooovats 


*  Sm  the  carious  work  of  Torfeoi  celled  VimiaMdim  AmUqmrn,  Baft, 
1705  ;  end  the  Teloable  Anttquitalm  Awunetma,  pvfaliahed  at  Cofm- 
hagtB  1b  1887.  Abo  Hninboldt'e  Cbenoi^  voL  iL  ^  SS3^  Behiw't 
tnaeL  1848. 

*  IL  Rafn,  a  Dane,  who  was  nrach  eiifaged  in  ranarehes  raepeetac 
theae  early  Toyagaa,  aimoaiioed  that  he  had  aaoertained*  fixn  oilgiaal 
docamenta,  Taiiooa  facia  prsrlonslj  vnknovn ;  aaonf  dCbmn,  thai 
Americm  (first  diaoorered  in  985)  waa  repeatedly  ilsltad  hf  Ike  Ie»> 
landers  ia  the  11th,  12th,  and  13th  centnriea ;  that  the  sBboechaa 
at  the  St  Lawrence,  and  la  particular  the  hey  of  Oacpa^  ww  iMr 
pilBolpal  sUtlon ;  that  they  had  panetrftted  atoof  tU  coot  aa  to 
eovtk  aa  GeroliDa :  and  th&t  they  Introdaeed  a  haowMge  af  Ckifa 
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of  iliefle  oocmtriet  ivm  probaUj  laeli  m  Um  aanoimoaikMit 
at  *  new  iabkiid  eastward  of  SpitcbeigeQ  would  prodnoe  at 
the  preoent  daj.  No  leaaonable  doabt  can  exiit^  liowever, 
thai  the  nofth-eastem  portions  at  Amezioa  (considering 
Graeoland  as  a  distinct  ooontiy)  were  toiiliarly  known  to 
the  Korwegiaos  in  the  eleventh  oentniy. 

The  ebecnre  alliisions  of  Aristotle,  Flalo,  and  Seneca^  to 
m  eonntiyhidinthe  Western  Ocean,  must  have  deriTed  fresh 
importance  from  the  diBcoteiy  of  the  Canary  lalcB,  Madeii% 
and  the  Ajsores  in  the  early  part  of  the  titeenth  centoiy. 
The  love  of  maritime  adTentnze  was  excited  by  these  events; 
and  among' the  aotiTe  spirits  who  were  attracted  to  nantical 
life  by  the  career  of  distinction  which  was  then  opened  np, 
ivaa  Christopher  Cdambns.  Onr  limits  do  not  permit  us  to 
anter  into  details  respecting  this  great  man,  an  outline  of 
whose  life  will  be  found  nzider  the  proper  heading.  Hehad 
leoeiTad  a  learned  edoeation,  and  the  study  of  the  geographi- 
cal systems  then  in  vogae  impressed  him  with  a  strong  con- 
viction that  a  voyage  to  India  by  a  course  directly  westward 
was  qjute  practicable  with  the  degree  of  nantical  scienoe 
which  his  contemporaries  posaessed.  From  the  old  and  im- 
perfect maps  of  Ptolemy  he  was  led  to  believe  that  the  parts 
of  the  globe  known  to  the  ancients  embraced  16  hours,  or 
S25  d^rees  of  longitode,  which  exceeds  the  trath  by  more 
than  one-thiid.  The  disooveiy  of  the  Azores  on  the  west 
side  had  lengthened  tiie  space  by  one  hoar ;  and  the  acooonts 
gleaned  by  Marco  Polo  in  Asia  indaced  him  to  think  that 
the  isles  connected  with  tins  continent  stretched  out  so  far 
to  the  eastward  that  their  distance  from  Europe  could  not  be 
great  Gdumbus  was,  however,  without  the  fortune  neces- 
saty  to  fit  out  ships ;  and  when  he  attempted  to  interest  some 
of  the  princes  of  those  times  in  his  project,  he  encountered 
ne^ects  and  difficulties  which  would  have  exhausted  the 
patience  of  any  mind  leas  ardent  than  his  own.  At  length, 
after  many  deUys  and  diBcouragSments,  Ferdinand  and  laa- 
beUa  of  Spain  supplied  him  wi-Si  three  small  veaseLa,  two  of 
them  only  half-dedced ;  and  in  tide  little  armament^  accom- 
panied by  I20  men,  he  set  sail  from  the  port  of  Falos  on  the 
Sd  of  August  1492.  He  proceeded  first  to  the  Canary  Isles, 
where  he  waa  detained  three  weeka  in  repairing  one  of  his 
▼easels.  On  leaving  these  isles  he  entered  on  a  region  of 
ocean  where  all  was  mystery.  The  trade-wind,  however, 
bore  him  steadily  along,  and  the  labour  of  the  ships  pro- 
ceeded cheerfully,  till  the  increasing  length  of  the  voyage, 
the  failure  of  prognostics  which  had  from  time  to  time  kept 
alive  the  hopes  of  the  orew,  and  varioua  dreumstanoes 
interpreted  by  their  superstition  as  evil  omens,  produced  a 
mutinous  spirit,  which  all  the  addresa  and  authority  of  Co- 
hmibus  would  not  have  been  able  to  quell  had  the  discovery 
of  land  happened  one  day  later  than  it  did.  Columbus, 
says  Humboldt,  on  sailing  westward  of  the  meridian  of  the 
Axores,  through  an  unexplored  sea,  sought  the  east  of  Asia 
by  the  western  route,  not  as  an  adventurer,  but  according 
to  a  pre-conceived  and  steadf astlj^-pursued  plan.  He  had 
on  board  the  sea-chart  which  the  Florentine  astronomer 
ToecaneDi  "^ad  aent  him  in  1477.  If  he  had  followed  the 
chart,  he  would  have  held  a  more  northern  course,  along  a 
parallel  of  latitude  from  Lisbon.  Instead  of  this,  in  the  hope 
of  reaching  Zipangu  (Japan),  he  sailed  for  half  the  distance 
in  the  latitude  of  Gomera,  one  of  the  Canary  Islands.  ^  Un- 
easy at  not  having  discovered  Zipangu,  which,  according  to 
his  reckonings  he  should  have  met  with  216  nautical  milea 
more  to  the  east,  he  after  a  long  debate  yielded  to  the 

tlAnity  among  tlMiiAtiTet.  Th^umonnotnMotwMOonttiiMd  ins  letter 
aidiwMd  to  ft  penon  in  WMhington,  and  jmbUahed  in  Nila'a  S^ffUtm' 
/BaltlaoM),  in  Noramber  1828.  Bnt  M.  Bafh  afterfvrdi  fonnd  naaon 
to  ehai«a  his  opinion  aa  to  tlia  ilta  of  flta  loalandio  eolony,  and  ha 
1«Uarly  oonaldand  that  it  iraa  at  tha  month  of  the  BlTar  Tanntoa, 
whiflh  Mia  Into  {ha  laa  in  Kairasanaat  Bay,  at  tho  north  and  of 


Opinion  of  Martin  Alonao  Finson,  and  steered  to  the  sontlu 
west  The  effect  of  this  change  in  his  course  curiously  ex- 
emplifies the  inihience  of  small  snd  apparently  trivial  events 
on  the  world'a  history.  If  Columbus,  resisting  the  counsel 
of  Flnson,  had  kept  his  original  route,  be  wopJd  have  en- 
tered the  warm  current  of  tiie  Qulf  Stream,  have  reached 
Florida^  and  thence  perhaps  been  carried  to  Cape  Hatteras 
and  yirginia.  The  result  would  probably  have  been  .to  give 
the  present  United  States  a  Roman  Catholic  Spanish  popula- 
tion, instead  of  a  Protestant  English  one,  a  circumstance  of 
immeasurable  importance.  Pinson  was  guided,  in  forming 
his  opinion  by  a  flight  of  parrots  towards  the  south-west 
Never,  says  the  Prussian  philosopher,  had  the  flight  of  birds 
more  important  consequences.  It  may  be  said  to  have  de- 
termined the  first  settlements  on  the  new  continent^  and  its 
distribution  between  the  Latin  and  Qermanic  races.  It  was 
on  the  12th  of  October  that  the  western  world  revealed 
itself  to  the  wondering  eyesof  Columbus  and  his  companions 
What  a  triumph  for  this  extraordinary  man,  who  had  trea- 
sured .in  his  breast  for  twenty  years,  amidst  neglect^  dis- 
couragement^  and  ridicule,  the  grand  truth  which  his  own 
incomparable  skill,  wisdom,  and  firmness  had  now  demon- 
strated in  the  eyes  of  an  incredulous  worid  1  The  spot  which 
he  first  touched  was  Guanahani,  or  Watling  Island,  as  was 
suggested  by  MuSos  in  1793,  and  proved  by  Mr  R.  H.* 
Msgor  in  1870.  After  spending  nearly  three  months  in 
visiting  Cuba,  Hispaniola,  and  other  isles,  he  returned 
to  Spain.  He  made  three  other  voyages,  and  in  the  second 
coasted  along  a  part  of  South  America,  which  he  rightly 
judged  to  be  a  opntinent  from  the  volume  of  water  poured 
into  the  sea  by  Uie  Orinoca  But  he  died  ignorant  of  the 
real  extent  and  grandeur  of  his  discoveries,  still  believing 
that  the  countries  he  had  made  known  to  Europe  be- 
longed to  that  part  of  Eastern  Asia  which  the  ancients 
called  India.  Hence  the  name  of  West  Indies  which 
the  tropical  islands  and  part  of  the  continent  have  ever 
since  received. 

We  should  extend  this  article  to  an  unreasonable  length 
were  we  to  describe  in  detail  the  discoveries  and  settlements 
made  by  the  several  nations  of  Europe  in  America.  We 
shall  therefore  confine  ourselves  to  a  very  brief  chronologi- 
cal notice  of  the  more  important  events. 

H95.  The  first  pl«^^e  in  which  the  Spaniards  established 
their  power  was  the  Wge  island-  of  E^yti  or  Hispaniola, 
which  was  inhabited  by  a  numerous  race  of  Indians  of  a 
mfld  and  gentle  character,  a  third  part  of  whom  are  said  to 
have  perished  within  two  or  three  years  after  the  Spaniards 
conquered  them.    - 

1497.  John  Cabot  discovered  Newfoundland  June  24th, 
and  coasted  along  the  ahores  of  North  America  to  Florida. 

1498.  Columbus  first  saw  the  mainland,  May  30. 
1500.  Cabral,  a  Portuguese,  visited  the  coast  of  Brazil, 

and  discovered  tiie  mouth  of  the  Amazon.  It  was  probably 
colonised  before  1515.  In  1500,  too,  Cortereal  touched  at 
Labrador. 

1508.  Vincent  Pinxon  is  said  to  have  entered  the  Rio  de 
la  Plata.  It  was  in  the  same  year  that  the  Spaniards,  find- 
ing the  aborigines  too  weak  for  the  labour  of  the  minea  in 
Hayti,  first  imported  negroes  from  Guinea,  and  thus  laid 
the  foundation  of  a  traffic  which  continued  to  disgrace  the 
civilisation  of  Europe  for  three  centuries. 

1511.  Diego  Columbus  conquered  the  island  of  Cuba 
with  300  soldiers,  of  whom  he  did  not  lose  one. 

1513.  Balboa  crossed  the  Isthmus  of  Darien  with  290 
men,  and  discovered  the  South  Sea. 

1519.  Hernando  Cortes  sailed  from  Cuba  with  11  ships 
and  550  men,  and  landed  on  the  coast  of  Mexico,  which  had 
been  discovered  in  the  previous  year.  The' conquest  of  the 
empire  was  finished  in  1521  by  950  Spaniards,  assisted  by 
a  vast  number  of  the  Indians  of  TIascala. 
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1531.  Pent  tQTaded  by  Fiano,  and  oonqaered  in  litUa 
more  than  one  year,  with  a  foroa  of  1000  men. 

1535.  Jacques  Cartier,  a  Frenchman,  diiooTen  the  Gulf 
of  St  Lawrence. 

1535.  MendojMy  a  Spcuiiard,  with  2000  foUowen,  fonnds 
Buenos  Ayres,  and  conquers  all  the  oonntiy  as  far  as 
Potoeiy  at  whidi  silyer  mines  were  disoovered  nine  jears 
after. 

1537.  Cortes  discoTers  California. 

1541.  Chili  conquered;  Santiago  founded;  QreDana 
sails  from  the  sources  of  tiie  Eio  Napo  down  the  Amazon 
to  the  Atlantic. 

1578.  New  Albion,  on  the  north-west  coast  of  Ame- 
rica, diBooyered  bj  Sir  Francis  Drake. 

1586.  The  Spaniazds  found  St  IThomas^  Island,  in 
Guiana. 

1587.  DaviB^  Straits  and  Cumberland  Islands  discovered 
bj  John  Davifl. 

1604^  De  Monts,  a  Frenchman,  founded  the  first  set- 
tlement in  NoTa  Scotia,  then  called  Acadie. 

1607.  After  many  ineffectual  attempts  during  more 
thah  twenty  years,  Uie  first  permanent  settlement  of  the 
Englieh  in  Korth  America  was  made  this  year,  on  the 
banks  of  the  Jan^  River,  in  Virginia. 

1608.  Quebec  founded  by  the  French,  who  had  had  a 
small  neglected  colony  in  Canada  from  1542. 

1611.  KewfoundUuid  colonised  by  the  English ;  a  Dutch 
colony  estabUshed  at  Hudson's  Biver. 

1614.  New  Tork  founded. 

1618.  Baffin  penetrates  to  the  78th  degree  of  latitude, 
in  the  bay  which  bears  his  name. 

1620.  The  first  English  colony  established  in  New 
England  at  Plymouth.  It  was  in  1619  that  the  first 
negroes  were  imported  into  Yirgima.  They  were  brought 
by  a  Dutch  vessel 

1635.  A  French  colony  established  in  Guiana. 

1655.  Jamaica  conquered  by  the  English. 

1664.  The  Dutch  colonies  on  Hudson's  RiTer  capitu- 
late to  the  English. 

1666.  The  Buccaneers  begin  their  depredations  on  the 
Spanish  colonies. 

1682.  William  Penn  establishes  a  colony  in  Pennsyl- 
vania. La  Salle  taketf"  possession  of  Louisiana  in  Uie 
name  of  the  French  king. 

1698.  A  colony  of  1200  S<y)ts  planted  at  Darien.  In 
the  following  year  the  settlement  was  attacked  by  the 
Spaniards,  and  abandoned. 

1733.  Georgia  colonised  by  the  English. 

1760.  Canada  and  all  the  other  French  settlements  in 
North  America  conquered  by  the  English. 

We  must  pause  at  this  point  to  give  a  very  short  ao- 
eount  of  the  colonial  system  introduced  by  the  principal 
European  nations  who  occupied  extensive  tracts  of  the 
new  world.  The  English  settlements  extended  from 
the  31st  to  the  50th  degree  on  the  east  coast,  and  were 
divided  into  15  or  16  provinces.  The  colonists  had  car- 
ried the  love  of  liberty  characteristio  of  their  country- 
men with  them ;  and  after  many  struggles  with  their  Bri- 
tish rulers,  all  the  provinces,  with  one  or  two  exceptions, 
were  permitted  to  enjoy  a  form  of  government  extremely 
popular.  The  executive  power  was  vested  in  a  governor 
appointed  by  the  king.  He  was  assisted  by  a  council, 
which  sometimes  conjoined  the  functions  of  a  Privy  Council 
and  a  Qouse  of  Poors.  The  people  were  represented  by 
a  House  of  Assembly,  consisting  of  persons  diosen  by  the 
freeholders  in  the  country  parts,  and  the  householders  or 
corporations  of  towna  The  governor  could  levy  no 
money  without  the  consent  of  the  House  of  Assembly:  the 
Briti^  parliament,  however,  claimed,  but  scarcely  ever 
exercised,  the  privilege  of  imposing  taxes  upon  the  colonists 


without  ooniuhing  tliem.  Against  this  aasomptioB  of 
pow9r  the  local  legislatures  always  protested  as  sn  in- 
fringement of  their  rights.  The  vessels  of  foreign  ststea 
were  not  permitted  to  trade  with  the  colonies ;  but  Uie 
colonists  were  allowed  to  trade  in  their  own  ships  with 
one  another,  with  the  mother  country,  and,  to  a  limited 
extent,  with  foreign  states.  Their  taxes,  whidi  were 
always  small,  were  all  consumed  in  defraying  internal 
expenses ;  and,  compared  with  any  other  people  in  the  new 
world,  they  enjoyed  an  unexampled  d^^ree  of  oonuner- 
dal  and  political  liberty.  It  was  ike  growing  pro^terity  of 
the  colonies  and  the  increasing  debt  of  the  moUier  oomntzy, 
which  induced  the  British  ministers,  for  the  first  time,  in 
1 764,  to  attempt  raising  a  revenue  in  America,  for  pnipoaes 
not  ooloniaL  The  experiment  waa  made  by  imposing  a 
stamp-duty  on  newspapers  and  oomtnamal  ^raitingB.  The 
sum  was  trifling;  but  the  Amftrieans,  fai^aigihted  and 
jealous  of  their  ri^te,  taw  in  it  the  introductioB  of  a 
principle  which  deprived  them  of  all  security  for  their 
property.  The  people  dechired  themselves  againat  it  as 
one  man,  in  local  assemblies,  and  by  petitions  and  publi- 
cations of  all  kinds.  The  ministers  became  uneasy,  and 
repealed  the  tax;  but,  as  a  salve  to  the  pride  of  the 
mother  country,  a  dedsiatory  Act  was  passed,  asserting  her 
right  "to  bind  the  colonies  in  all  cases  whataoevei:* 
The  idea  of  raising  a  revenue  in  America  was  not  re- 
nounced, but  ano^er  mode  was  to  be  tried.  Duties 
were  Liid  on  glass,  colours,  paper,  and  tea,  and  were  met 
by  an  opposition  in  the  colonies  still  more  aealous  and 
determined.  The  British  ministers,  irritated,  but  waver- 
ing in  their  purpose,  dropped  all  the  taxes  but  that  on 
tea,  and  commenced  at  the  same  time  a  series  of  alarm- 
ing ixmovations.  They  closed  the  port  of  Boston,  changed 
the  charter  of  the  province,  placed  judges  and  juries  od 
a  footing  to  render  them  more  subservient  to  the  viewv 
of  the  government,  and  introduced  a  strong  military  foroe 
to  overawe  the  people.  On  the  other  side,  the  ooloniBti 
passed  resdutions  not  to  import  or  consumo  any  British 
goods,  and  hastened  to  supply  themselves  with,  powdei 
and  arms.  Blood  was  at  length  shed  in  April  1775,  9i 
the  village  of  Lexington ;  and  in  the  following  year  thi 
American  Congress  published  their  celebrated  derJaration 
of  indepondencei  We  shall  not  enter  into  the  4etaila  of 
the  war,  which  was  closed  in  1782.  Suffice  it  to  say 
that,  on  the  part  of  the  Americans^  it  rested  on  high 
grounds ;  it  was  a  war  to  vindicate  a  principle — for  the 
practical  grievance  was  admitted  to  be  ^ht ;  and  it  was 
conducted  with  a  regard  to  humanity  of  which  there  are 
few  examples  in  history. 

The  Spanish  possessions  in  America  before  the  revolu- 
tion formed  nine  distinct  governments^  all  constructed 
on  the  same  plan  and  independent  of  one  another.  Four 
of  these,  of  the  first  rank,  were  vice-royalties,  vix.,  Hexiec^ 
Peru,  La  Plata,  and  New  Granada ;  and  five  were  captain- 
generalships,  viz.,  Tucalan,  Guatemala,  Chili,  Yenezuels, 
and  the  island  of  Cuba.  The  government  was  vested 
in  the  viceroy  or  captain-general,  who  was  held  to  repra- 
sent  the  king,  and  to  eigoy  dl  his  prerogatives  within 
the  colony.  But  in  these  countries,  as  in  others  where 
the  supreme  power  is  apparently  unlimited,  it  was  in- 
directly restrained  by  the  influence  of  the  courts  of  jus- 
tice, corporations,  and  other  public  bodies.  The  royal 
audiencias  or  supreme  courts,  composed  of  Spaniazds 
nominated  by  the  crown,  had  extensive  judicial  powers, 
and  were  independent  of  the  viceroys.  The  cabildos  or 
municipalities,  and  the  fueros  or  corporations  (similar  to 
our  guilds),  aJso  pocsessed  considerable  privileges;,  whi^ 
derived  security  and  importance  firom  long  prescrip- 
tion. Lastly,  ike  clergy,  who  were  numerous  and  rich, 
necessarily  posaeesed  great  inflnenoo  among  a  aopenti- 
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tioot  people.  The  Tices  natorally  inherent  in  the  colo- 
nial ijBtem  existed  in  foil  force  in  the  Spanish  American 
dominions.  There  was  tolerable  security  for  all  classes 
except  the  miserable  Indians,  who  were  regarded  and 
treated  precisely  as  beasts  of  burden^  ont  of  whoee  toil 
and  sufferings  a  provision  as  ample  as  possible  was  to  be 
extracted,  first  to  supply^  the  wants  of  the  royal  treasury, 
and  next  to  provide  for  and  satisfy  the  capidity  of  a 
shoal  of  do-nothing  public  officers  and  priests.  Edicts 
were  indeed  issued  for  the  protection  of  the  Indians,  and 
persons  appointed  to  enforce  them ;  but  these  were  feeble 
eorreetlyes  of  the  evils  rooted  in  the  system,  and  not 
utifrequently  increased  their  weight  The  Indians,  after  the 
conquest,  were  at  first  slaves;  they  paid  a  capitation 
tax  to  the  crown,  and  their  labour  was  entirely  at  the 
dispoed  of  their  lord.  This  system  was  modified  from 
time  to  time ;  but  all  the  changes  introduced  down  to  the 
revolution  did  not  release  them  from  their  state  of  vas- 
aalagei  They  still  continued  liable,  in  a  less  or  greater 
degree,  to  the  performance  of  compulsory  labour,  under 
the  orders -of  persons  against  whom  they  had  no  protection. 
This  was  an  enormous  grievance ;  but,  what  was  equally 
bad,  being  held  incompetent  in  law  to  buy  or  sell,  or 
enter  into  any  pecuniary  engagement  beyond  the  value  of  a 
few  shillings,  without  the  agency  of  white  men,  the  swarm 
of  public  functionaries  had  an  unlimited  power  of  inter- 
fering in  their  concerns,  of  vexing,  harassing;  and  plunder- 
ing them,  under  the  forms  of  law.  The  memoir  of  UUoa, 
long  buried  amidst  the  Spanish  archives,  with  various 
other  documents  published  since  the  revolution,  depicts 
acts  of  extortion,  perfidy,  cruelty,  and  oppression  prac- 
tised upon  the  Indians  which  have  rarely  been  paralleled. 
Hen  rose  to  affluence  in  offices  without  salaries ;  and  the 
priests  rivalled  the  laymen  in  the  art  of  extracting  money 
from  those  whom  they  ought  to  have  protected.  As  the 
sole  aim  of  the  Spaniards  in  the  colonies  was  to  enrich 
themselvee,  so  the  government  at  home  made^  all  its  acts 
and  regulations  subordinate  to  the  grand  object  of  raising 
a  revenue.  Spain  retained  in  her  hands  the  whole  trade 
of  the  colonies,  and  guarded  her  monopoly  with  the  most 
severe  penalties.  The  price  of  all  European  commodities 
was  enhanced  three,  four,  or  six  fold,  in  America.  The 
colonists  were  not  allowed  to  manufacture  or  raise  any 
article  which  the  mother  country  could  supply;  they 
were  compelled  to  root  up  their  vines  and  olives ;  and  for 
a  long  period  one  colony  was  not  even  permitted  to  send 
a  ship  to  another.  To  support  such  a  system  it  was 
necessary  to  keep  the  people  in  profound  ignorance,  and  to 
cherish  prejudices  and  superstition.  The  schools  were 
extremely  few,  and  permission  to  establish  them  was  often 
refused,  even  in  towns  where  the  Spaniards  and  Creoles 
were  numerous.  The  importation  of  books,  except  books 
of  Oatholio  devotion,  was  rigorously  prohibited.  Even 
the  more  grave  and  dry  sciences,  sudi  as  botany,  che- 
mistry, and  geometry,  were  objects  of  suspicion.  And 
the  more  effectually  to  crush  aU  mental  activity,  natives 
of  America  could  rarely  obtain  leave  to  go  abroad,  to 
seek  in  foreign  countries  what  was  denied  them  in  their 
own.  On  the  other  hand,  the  priests,  sharing  in  the  spoU, 
filled  the  minds  of  the  people  with  cTiildish  superstitions, 
as  a  means  of  confirming  their  own  power,  and  employed 
the  terrors  of  religion  to  teach  them  patience  under 
oppression.  To  create  a  race  of  servants  devoted  to  its 
purposes,  the  court  bestowed  all  offices,  from  the  highest 
to  the  lowest,  on  natives  of  the  peninsula  exclusively. 
The  wisdom  of  the  plan  seems  questionable,  but  that  it 
was  adhered  to  with  wonderful  pertinacity  is  certain.  **  It 
was  the  darling  policy  of  Spain,"  says  Mr  Ward,  "  to  dis- 
seminate through  her  American  dominions  a  class  of  men 
diatmct  hmn.  the  people  in  feelings,  habits,  and  interests. 


taught  to  consider  themselves  as  a  privileged  ecu^,  and  to 
regard  their  own  existence  as  intimately  connected  with 
that  of  the  system  of  which  they  were  the  principal  sup- 
port." With  all  those  means  and  appliances,  it  is  extra- 
ordinary  that  Spain  should  have  been  able  to  uphold  fox 
three  centuries  a  system  in  which  the  interests  of  so 
many  millions  of  human  beings  were  so  habitually  and 
unrelentingly  sacrificed.  It  was  the  course  of  events,  much 
more  than  its  own  inherent  weakness,  which  ultimately 
caused  its  subversion. 

After  the  seizure  of  Ferdinand  and  the  elevation  of 
Joseph  Buonaparte  to  the  throne  of  Spain,  orders  were  dis- 
patched to  all  the  colonies  with  the  view  of  securing  their 
obedience  to  the  new  dynasty.  The  men  in  office  were 
generally  disposed  to  submit,  but  the  treacherous  conduct 
of  the  French  excited  a  universal  hatred  of  their  cause 
among  the  people ;  and  when  the  regency  established  in 
Spain  presented  the  semblance  of  a  patriot  government, 
the  loyalty  of  the  Americans  biased  forth,  and  poured 
large  contributions  of  money  into  the  hands  of  Ferdi- 
nand's adherents.  The  weak  and  suspicious  conduct  of 
the  regency,  however,  and  its  subserviency  to  the  grasp- 
ing spirit  of  the  merchants  of  Cadis,  at  length  alienated 
the  colonists,  and  roused  them  to  take  measures  for  their 
own  security.  But  tbe  diversity  of  views  and  interests 
among  the  colonists  rendered  the  course  to  be  adopted  a 
matter  of  some  delicacy.  Ferdinand,  being  a  prisoner, 
was,  politically  speaking,  a  nonentity.  Napoleon's  brother 
was  dearly  an  usurper,  odious  to,  and  rejected  by,  the  mass 
of  the  Spanish  people.  The  regency,  shut  up  in  Cadiz, 
without  troops  or  revenue,  was  but  a  phantom ;  and  the 
little  power  it  had  was  so  employed  as  to  raise  doubts 
whe^er  its  members  were  not  secretly  in  league  with  the 
enemy.  In  these  circumstances,  when  the  only  govern- 
ment to  which  the  colonists  owed  allegiance  had  fallen 
into  abeyance,  the  wisest  course  they  could  have  pursued 
was  to  declare  themselves  independent  This  would  at 
once  put  a  stop  to  the  machinations  of  France,  which  they 
dreaded,  and  prevent  the  regency  from  compromising  or 
sacrificing  their  interests  by  its  weakness  or  treachery. 
The  Spaniards,  however,  who  occupied  all  public  situa- 
tions, were  averse  to  a  change  which  they  foresaw  must 
lead  to  the  downfall  of  their  power.  This  was  perfectly 
understood  by  the  other  classes;  and  in  the  first  move- 
ments which  took  place  in  the  different  colonies  nothing 
was  said  derogatory  to  the  supremacy  of  Spain,  ihough 
independence  was  clearly  aimed  at.  By  spontaneous  efforts 
of  the  people  "juntas  of  govemmAit"  were  formed, 
at  Caraccas  in  April  1809,  at  La  Pas  in  Upper  Pern 
in  July,  at  Quito  in  August,  at  Santa  Fe  and  at  Bue- 
nos Ayres  in  May  1810,  and  at  Santiago  in  Chili  in 
September  the  same  year.  In  1810,  also,  the  first  insur- 
rection broke  out  in  Mexico.  The  colonists  unluckily  had 
been  too  long  the  slaves  of  superstition  and  tyranny  to 
be  fit  for  conducting  so  bold  an  experiment ;  and  after  a 
struggle,  which  was  generally  short,  but  almost  every- 
where bloody,  the  juntas  were  all  put  down  except  in 
Colombia  and  Buenos  Ayres.  But  in  the  stir  and  tumult 
of  the  contest  old  prejudices  had  received  a  shock,  and 
the  seeds  of  political  change  had  struck  their  roots  too 
deep  in  the  soil  to  be  eradicated.  A  desultory  war  was 
carried  on  for  six  years  between  Buenos  Ayres  and  Upper 
Peru,  with  little  advantage  on  either  side.  At  length,  in 
1817,  the  former  state,  which  had  assumed  the  style  of 
an  independent  republic  four  years  before,  sent  an  army 
across  the  Andes  to  Chili,  under  Qeneral  San  Martin,  and 
defeated  the  Spaniards  at  Chacabuco.  A  second  victory, 
gained  at  Maipo  in  April  1818,  led  to  the  entire  subver- 
sion of  the  Spanish  power  in  this  colony.  The  war  was 
now  transferred  to  Peru,  where  the  Spaniards  continued 
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to  lose  ground,  tiU  ilw  daoiaTe  Iwttle  of  Ajwaeho  put 
an  end  to  their  pow«r  in  December  1824.  Rodil  and 
OlaTeta^  with  the  obstinacy  of  their  nation,  held  out  for 
some  months  longer,  when  ereiy  chance  of  success  was 
gone ;  but  after  the  surrender  of  Callao  in  January  1826, 
the  Spanish  flag  no  longer  waved  on  any  spot  in  the  land 
of  the  Incas. 

In  New  Qranada  and  Venezuela  the  struggle  was  more 
bloody,  variable,  and  protracted  than  in  any  other  part 
of  South  America.  As  this  portion  of  the  dominions  of 
Spain  was  comparatiyely  easy  of  access,  and  from  its  oen- 
tnd  position  was  in  some  measure  the  key  to  the  whole, 
she  made  immense  efforts  for  its  preservation.  No  less 
than  ten  thousand  troops  were  sent  out  to  it  within  the 
course  of  one  year.  The  patriots,  on  the  other  hand,  pos- 
sessed advantages  here,  in  the  greater  intelligence  of 
the  population,  and  the  easy  intercourse  with  the  West 
Indies.  From  1809,  when  juntas  were  established  in 
Caraccas  and  Quito,  to  the  surrender  of  Porto  Cabello 
in  1823,  the  vicissitudes  of  the  war  were  numerous  and 
extraordinary.  The  patriots  were  repeatedly  on  the  eve  of 
a  complete  triumph,  and  as  often  the  state  of  their  affairs 
seemed  nearly  hopeless.  But  the  spirit  of  resistance  never 
was  entirely  subdued.  The  cause  was  rooted  in  the  hearts 
of  the  people,  and  was  insensibly  gaining  ground  even 
during  its  reverses.  To  attempt  the  faintest  outline  of 
the  military  operations  would  lead  us  beyond  our  proper 
limits.  It  is  enough  to  state  that  the  decisive  victory  of 
Carabobo,  gained  by  the  patriots  in  1819,  gave  them  an 
ascendancy  which  they  never  afterwards  lost;  but  the 
Spaniards,  according  to  their  custom,  continued  to  main- 
tain the  contest  as  long  as  they  had  a  foot  of  land  in  the 
oountiy,  and  were  only  finally  expelled  in  1823. 

In  Mexico  the  revolutionary  movement  began  at  Dolores 
in  1810,  and  soon  wore  a  very  prosperous  appearance; 
but  the  weakness  or  false  pride  of  the  Creoles,  who 
were  cajoled  into  the  ranks  of  their  oppressors  the  old 
Spaniards,  armed  against  the  patriots  those  who  should 
have  been  their  firmest  supporters,  and  by  one  or  two 
mischances  the  force  of  the  independent  \Mrty  was  ruined 
in  November  1815,  when  Morelos,  their  able  leader, 
was  taken  prisoner  and  executed.  For  six  years  after 
this  period  many  guerilla  bands  maintained  themselves  in 
the  provinces,  and  greatiy  annoyed  the  -Spaniards ;  but 
they  did  not  act  in  concert,  and  no  congress  or  junta 
jirofessing  to  represent  the  Mexican  people  existed. 
Even  during  this  interval  the  desire  for  independence  was 
making  great  progress  among  the  population;  but  the 
establishment  of  a  constitutional  government  in  Spain  in 
1820,  and  its  extension  to  the  colonies,  gave  a  new  aspect 
to  the  affairs  of  Mexico.  The  viceroy  Apodaca,  while 
outwardly  yielding  obedience  to  the  uaw  system,  was 
silentiy  taking  measures  to  effect  its  overthrow;  but  he  mis- 
took the  character  of  the  agent  he  employed.  This  per- 
souy  the  celebrated  Iturbide,  turned  his  own  arms  against 
Lim,  proclaimed  a  constitution  under  the  name  of  "the 
three  guarantees,"  and  put  an  end  to  the  dominion  of 
Spain  in  1821,  almost  without  bloodshed.  Iturbide,  who 
had  nothing  in  view  but  his  own  aggrandisement,  called  a 
congress,  which  he  soon  dissolved  after  getting  himself 
prodaimed  emperor.  His  usurpation  kindled  a  spirit  of 
resistance.  He  was  exiled  in  1823,  made  a  new  attempt 
on  the  liberties  of  his  country  in  1824,  was  taken  prisoner, 
and  expiated  his  crimes  by  a  military  death  within  a 
few  weeks  after  he  landed. 

Quatemala  was  the  last  portion  of  the  American  con- 
tinent which  threw  off  the  Spanish  yoke.  In  1821  the 
persons  in  office  assembled  and  formed  a  junta.  Divi- 
sions arose,  which  were  fomented  by  the  intrusion  of  a 
Mexican  army  sent  by  Iturbide.    This  force,  however. 


was  beaten,  and  an  elective  assembly  called,  which  di- 
dared  the  country  independent,  and  established  a  eoosd 
tution  in  July  1823.  Spain  now  retains  none  of  hsr  pos- 
sessions in  the  new  world  but  Cuba  and  Porto  Rica 

The  government  of  Braal  was  conducted  by  the  Fo^ 
tuguese  on  a  system  extremely  similar  to  that  of  tlie 
Spanish  colonies.  The  monopoly  which  the  mother  oooi- 
try  retained  of  the  commerce  of  the  colony  was  eqptJly 
rigorous ;  the  restrictions  on  its  internal  industry  as  se 
vere;  and  the  same  means  were  employed  to  keep  the 
people  in  a  state  of  pupilage  and  ignorance.  Down  to 
1806  a  single  printing-press  had  never  existed  in  Brazil 
In  1807,  when  the  emperor  Napoleon  had  reaolved  to 
possess  himself  of  Portugal,  and  if  possible  to  get  the 
royal  family  into  his  power,  the  king,  seeing  no  other 
means  of  escaping  from  the  clutches  of  his  en^y,  em- 
barked with  his  suite  in  several  ships,  and  sailed  fci 
Brazil,  where  he  arrived  in  January  1808.  He  was  reoaved 
with  joy  by  the  colonists,  who  antidpated  great  benefits 
from  his  residence,  of  which  they  were  not  disappointed. 
One  by  one  the  fetters  of  colonial  dependence  fell  cC 
Within  a  few  months  printing-presses  And  newspepen 
were  established,  the  ports  were  opened  to  the  trade  of  all 
nations,  and  the  people  were  invited  and  enccmraged  to 
prosecute  all  those  branches  of  internal  industry  from 
which  they  had  till  now  been  interdicted.  To  crown  snd 
secure  these  advantages,  Brazil  was  declared  an  mde- 
pendont  kingdom  in  1815,  subject  to  the  crown  of  Portngsl, 
but  entitled  to  its  separate  administration  and  its  ova 
laws.  The  revolutionary  spirit  pervading  tlie  Spanish 
colonies  now  found  its  way  intQ  Brazil,  and  produced  an 
insurrection  at  Pemambuco  in  1817.  It  was  soon  sab> 
dued,  but  received  a  new  impulse  from  the  constitational 
systems  suddenly  introduced  into  Spain  and  Portugal  is 
1820.  To  quiet  the  popular  feeling,  it  was  annooneed 
that  the  Portuguese  constitution  would  be  extended  to 
Brazil.  Before  this  had  been  done,  however,  the  old  king 
had  sailed  for  Europe,  leaving  his  so^  Dom  Pedro  to  mla 
in  his  absence.  The  people  now  discovered,  or  believed, 
that  the  object  of  the  king  was  to  degrade  Brazil  again  to 
the  rank  of  a  colony,  and  to  restore  tiie  old  system  in  sD 
its  rigour.  Meetings  were  held,  and  resolutions  adopted 
to  maintain  the  independence  of  the  country  at  sB 
hazards ;  and  the  patriots,  gaining  confidence  by  degrees, 
called  loudly  for  the  establishment  of  a  legislature,  and 
besought  Dom  Pedro  to  put  himself  at  the  head  of  the 
independent  government  Ambition  or  policy  induced 
Pedro  to  listen  to  the  solidtation:  in  1822  he  was  pn>> 
claimed  emperor,  and  had  his  own  tide  and  the  indepen- 
dence of  Brazil  acknowledged  by  his  father  three  years 
afterwards.  A  representative  system  was  at  the  same 
time  introduced.  An  unlucky  war  now  arose  with  Buenos 
Ayres,  which  weakened  both  countries ;  "but  it  was  at 
length  terminated  in  1828  by  the  recognition  of  the  dis- 
puted territory  as  an  independent  state  under  the  title  of 
the  Banda  Oriental 

Having  finished  this  brief  notice  of  the  series  of  revo- 
lutions which  broke  the  fetters  of  America,  we  shall  now 
give  a  very  short  sketch  of  the  new  political  order  of 
things  whidi  has  arisen  out  of  these  changes,  referring  for 
a  detailed  account  of  the  several  states  to  the  aitides 
appropriated  to  them  in  the  different  volumes  of  the  pre- 
sent work. 

America,  with  its  islands,  embraces  at  present  (1874) 
twenty-one  independent  states,  and  various  cdonies  belong- 
ing to  six  European  powers.  The  former  are — 1.  7^ 
United  States  of  North  America;  2.  Brazil;  3.  Mexico; 
4.  Yenezuda;  5.  Colombia;  6.  Ecuador  or  Quito;  7. 
Peju;  8.  Bolivia  or  Upper  Peru;  9.  Chili;  la  La  Pista^ 
or  the  Argentine  Republic;  11.  Uruguay;  13.  Bvagoay, 
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IS.  Prtigonia;  U.  Ooita  Rica;  15.  Moequitu;  16.  Qtia- 
temak ;  17.  Hondons ;  18.  Nicaiagua ;  19.  San  Salrador ; 
20.  Hajrti;  21.  San  Domingo.  The  colonies  belong  to 
Britain,  Denmarl^  Sweden,  Holland,  France,  and  Spain. 
Fktagonia  ia  merely  the  geographical  name  of  a  district  of 
Chili,  ooenpied  by  independent  tribes  of  Indians;  Moa- 
qnitia^  or  the  Mosquito  coast,  is  a  small  Indian  state  mled 
by  a  native  king ;  and  Hayti  is  a  negro  republic  proclaimed 
in  1867.  For  detailed  accounts  of  these  various  states  and 
colonies  we  refer  to  the  articles  under  the  proper  heads.  At 
present  we  must  confine  ourselves  to  a  brief  notice  of  the 
more  important  ones. 

The  United  States  were  colonised  a  Century  kter  than 
Spanish  America;  but  their  brilliant  and  rapid  progress 
shows  in  a  striking,  light  how  much  more  the  prosperity 
of  nations  depends  on  mcral  than  on  phyrieal  advantages. 
The  North  Americans  had  no  gold  mines,  and  a  territory  ct 
only  indifferent  fertility,  covered  with  impenetrable  woods ; 
but  ihey  brought  with  them  intelligence,  industry,  a  love 
of  freedom,  haSits  of  order,  and  a  pure  and  severe  morality. 
Armed  with  these  gifts  of  the  soul,  they  have  converted  the 
wilderness  into  a  limd  teeming  with  life  and  smiling  with 
plenty;  and  they  have  built  up  a  social  system  so  pre-emi- 
nently calculated  to  promote  the  happiness  and  moral  im- 
provement of  mankind,  that  it  has  truly  become  the  ''  envy 
of  nations."  The  republic  is  bounded  on  the  north  by 
Canada,  on  the  south-west  by  Mexico,  and  on  the  other 
sides  by  the  sea.  At  present  (1874)  it  consists  of  thirfc>- 
aeven  states,  with  one  dtitrid  and  eleven  territories,  which 
latter  will  be  converted  into  Uatei  as  soon  as  each  acquires 
a  sufficient  population.  The  extent  of  the  country,  including 
the  Indian  lands  stretching  west  to  the  Pacific  Ocean,  over 
which  it  daims  a  right  of  pre-emption,  embraces  3,603,844 
flqiare  miles  of  land.  The.  agriculture  of  the  United  States 
partakes  to  some  extent  of  a  tropical  character.  The  sugar- 
cane is  cultivated  in  Louisiana,  Florida,  and  other  states 
aa  far  north  as  the  latitude  of  31^*.  Cotton  is  raised  in- 
all  the  south-east  states  S.  of  the  37th  parallel,  and  tobacco 
chiefly  in  the  middle  atates.  Wheat  succeeds  in  the  middle 
and  northern  states,  and  maiae  thrives  in  every  part  of  the 
Union.  Agriculture  is  conducted  with  considerable  skill;  but 
the ''high farming''  practised  in  England  would  not  pay  in 
America,  where  money  is  of  much  value  and  land  of  little. 
Scarcely  any  portion  of  the  soil  is  rented  in  the  United 
States:  the  farmers  are  almost  universally  proprietors;  and 
when  tiieir  property  is  extensive,  which  rarely  happens,  it  is 
aoon  broken  into  small  occupancies  under  the  law  of  equal 
division.  The  advance  the  Americans  have  made  in  manu- 
factures may  be  judged  of  from  the  fact  that  in  1870, 
according  to  the  census  then  taken,  there  were  upwards  of 
35,000  operatives  employed  in  969  cotton  factories,  and 
77,870  in  ^938  manufactoriea  of  woollen  goods.  Hie  iron 
industries  gave  employmentto  upwards  ofl 40,000 hands,  the 
iron  produced  in  the  country  reaching  nearly  two  millions 
of  tons.  In  the  useful  arts  generally  America  is  on  a  level 
with  France  and  England.  The  intertial  commerce  gf  the 
United  States  is  conducted  with  extraordinary  spirit  The 
amount  of  capital  expended  on  roads,  canals,  harbours, 
brid^,  and  other  public  works,  is  very  great  The  length 
of  the  lines  of  railway  open  for  traffic  now  exceeds  70,000 
miles,  and  is  rapidly  increasing.  The  extent  of  the  foreign 
trade  of  the  country,  and  the  amount  of  its  shipping,  place 
it  next  to  Qreat  Britain  in  the  list  of  commercud  nations. 

The  popnhti<9.  of  tha  United  States  in  1870  was  |      ^  ^^g  ^.^ 

1^  eensus..... • )  '      ' 

iBlSOOitivta 6,808,488 

Inereaae  in  70  yean 88,249,888 

Since  1800  the  rate  of  increase  has  been  remarkably 
enlform  at  nearly  ^  per  cent  per  annum.     In  1871  the 


number  of  immigrants  was  346,938,  of  whom  198,843 
migrated  from  the  British  Isles,  107,201  from  Germany, 
6030  from  Chin%  and  the  remainder  from  British  North 
America,  Sweden,  Norway,  France,  Austria,  Italy,  Switaer- 
land,  Denmark,  and  Russia^  ^ 

Shtves  were  first  introduced  in  1619.  In  1775  slavery 
was  Hbbolished  in  Bhode  Island;  in  1780  Massachusetts 
abohshed  it;  then  numerous  northern  states  followed, 
and  in  December  1865  slavery  was  abolished  throughout 
the  United  States.  By  subsequent  amendment  of  the 
constitution  all  negroes  wer^  admitted  to  all  the  privileges 
of  citisMkship.  Thus  it  was  enacted  on  March  30,  1870, 
that  '^no  discrimination  should  be  made  in  the  United 
States  among  the  dtisens  of  the  United  States  in  the 
exercise  of  their  elective  francluse,  or  in  the  right  to  hold 
office  in  any  state,  on  account  of  race,  colour,  nativity, 
property,  education,  or  creed."  Every  person  bom  or 
naturalMed  in  the  United  States  is  recognised  to  be  a 
citizen  thereof. 

The  American  government  is  a  pure  representative  de- 
mocracy in  which  tiie  people  are  recognised  as  the  fountain 
of  aU  power;  and  the  sole  object  of  all  its  mechanism  is 
to  give  effect  to  their  deliberate  opinions.  The  federal 
government  and  the  governments  of  the  separate  states  are 
constituted  on  the  same  plan.  The  legislature  consists  in 
every  case  of  two  bodies,  a  House  of  Bepresentatives  chosen 
for  one  or  two  years,  and  a  Senate  for  a  period  varying 
from  two  years  to  six---all  chosen  by  popular  election,  except 
in  the  case  of  the  Federal  Senate,  which  is  elected  by  the 
legislatures  of  the  thirty-seven  states.  The  President  holds 
his. office  for  four  years,  but  is  occasionaUy  rejected  for 
four  years  more. 

The  chsjracteristic  facts  in  the  condition  of  America  are 
the  non-exiatenoa  of  titles,  of  privileged  classes,  of  corpora- 
tions in  our  sense  of  the  term,  of  a  landed  aristocracy,  of 
mendicity  except  to  a  very  liiinited  extent,  and  of  an  en- 
dowed church ;  the  cheapness  and  efficiency  of  its  govern- 
ment, the  universality  of  education,  the  omnipresence  of  its 
periodical  press,  the  high  feeling  of  self-respect  which  exists 
in  the  very  humblest  classes,  and  the  boundless  spirit  of 
enterprise  which  pervades  all  classes  of  society.  The 
higher  classes  are  less  polished  than  in  England,  the  middle 
are  perhaps  lees  carafully  instructed;  but  the  American 
people,  taken  collectively,  are  at  least  as  well  educated  and 
have  as  much  intelligence  and  manliness  of  character  as  any 
other  narion  in  the  world. 

In  1867  the  territory  formerly  known  as  Bussian  America 
was  purchased  by  the  United  States,  and  called  Alaska. 
It  occupies  the  north-west  comer  of  the  continent,  and 
extends  along  the  coast  as  far  south  as  Mount  Ellas,  where 
it  is  bounded  by  British  Columbia  and  the  soiith'era  end  of 
Prince  of  Wales  Island,  in  54**  40'N.  It  comprises  an 
area  of  about  570,390  square  miles.  Furs  and  fish  are 
the  most  valuable  commodities.  Sitka  is  the  capital  It 
is  situated  on  an  island  in  57^  2'  45"^  N.  and  135°  17'  lO' 
W.  It  haa  a  population  of  over  2000  persons.  The 
Yukon  river,  which  is  about  2000  miles  long,  flows  through 
the  territory. 

British  North  America  is  bounded  on  the  south  by  the 
United  States,  on  the  north  by  the  Arctic  Ocean,  and  on 
the  west  by  Alaska.  In  1867  the  provinces  of  Ontario 
(formerly  Upper  Otinada),  Quebec  (formerly  Lower  Canada), 
Nova  Scotia,  New  Brunswick,  Manitoba  (formerly  Hudson's 
Bay  Territory),  and  British  Columbia,  were  united  under 
the  title  of  "  The  Dominion  of  Canada,''  while  Newfound- 
land and  Prince  Edward  Island  still  remained  independent 
The  executive  power,  is  vested  in  the  sovereign  of  the 
British  empire,  but  is  carried  out  by  a  Qovemor-Qeneral  and 
Privy  CoundL  The  Parliament  conaists  of  a  Senate  and  a 
Houae  of  Commons.     The  senators  are  nominated  for  life 
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bjihe  Gkirernor-Ooneral,  and  an  75  in  number.  •  Tlie  mem- 
bera  of  the  Houae  of  Commons  are  elected  by  the  people  in 
the  proportion  of  one  member  for  each  17,000  souls.  The 
seat  isTetainable  for  five  years,  and  each  member  is  allowed 
A  salaiy  and  travelling  expenses.  Ottawa  is  the  capital  of 
the  Dominion.  According  to  the  latest  census,  tiJcen  on 
April  3,  1871,  the  area  and  population  of  thesereral  pro- 
finoea  are  as  under : — 

Ontario 181,260 

Qiidbae 310,020 

Vora  Scotia 18,660 

Kew  Brnniuiuk 27,106 

Ifsaitobft 2,891,784 

British  Oolambia. 218,000 


8,481,770. 

Kewfonndlaad  (lSe9) 40,200 

Prince  Edwsrdalaknd  (May  1871)    2,178 


1,620,842 

1,101,505 

887,800 

286,777 

111,068 

60,000 

8,647,887 

146,686 

94,021 


In  1871  the  Dominion  had  2854  miles  of  railway  open, 
1173  miles  in  preparation,  and  3000  miles  for  which  con- 
oeasions  had  been  granted  by  the  goremment  A  line  has 
been  projected  to  extend  from  Lake  Superior  to  the  IHtcific 
O^ean. 

Braril  is  the  largest  state  in  South  America,  and  eigoys 
the  greatest  combination  of  natural  advantages.  It  ia 
bounded  on  the  south,  west,  and  north,  by  La  Hata, 
Paraguay,  Uruguay, ^Bolivia,  Peru,  Ecuador,  Colombia, 
Yenesucla^  and  Ouiana.  Embracing  an  area  of  3,100,000 
English  mileey  it  is  nearly  as  large  as  Europe,  and  is  capable 
of  supporting  a  much  greater  population.  Its  climate  is 
probably  cooler  and  more  salubrious  than  that  of  any  other 
extensiTe  tropical  country ;  and  every  part  of  its  soil  is  rich 
and  fruitful,  as  its  magnificent  forests  and  the  exuberance 
and  boundless  yariety  qi  its  yegetable  productions  attest 
Its  oommerical  adyantages  are  admirable.  No  country  in 
the  new  world  has  the  same  facilities  for  carrying  on  in- 
tercourse with  Europe  and  with  all  its  neighbours.  The 
Amason,  with  its  numerous  branches,  the  Ftoana,  the  To- 
cantinsy  the  St  Francisco,  and  other  streams,  supply  the  moet 
remote  parts  of  the  interior  with  easy  means  of  communi- 
cation with  the  sea.  Brazil  possesses  iron,  copper,  and  pro- 
bably all  the  other  metals ;  but  her  mines  of  gold  and  dia- 
monds are  remarkably  rich.  Her  most  valuable  productions 
for  exportation  are  cotton^  sugar,  coffee,  hides,  tobacco, 
vanilla,  dyewoods,  aromatic  plants,  timber,  d^a  Her  com- 
merce is  much  greater  than  that  of  all  the  Spanish  colonies 
put  together.  The  Brazilians  are  lively,  irritable,  hospitable, 
but  Ignorant,  superstitious,  and  rather  inclined  to  indol- 
ence. Their  acquisition  of  independence  in  1822,  however, 
worked  like  a  charm,  and  produced  an  extraordinary  change 
in  their  industry,  opinions,  and  modes  of  thinking.  There 
are  numerous  sdioola,  but  although  the  education  is  gra- 
tuitous, they  are  not  well  attended.  The  advance  litera- 
ture has  made  will  be  allowed  to  be  great  when  it  is 
remembered  that  printing  was  unknown  in  the  country  in 
1807.  According  to  the  constitutiou  introduced  by  Dom 
Pedro,  the  legislature  consists  of  a  Senate  of  52  members, 
who  hold  their  places  for  life,  and  a  House  of  Congress  of- 
107,  elected  by  the  people  for  four  years;  upon  the  acts  of 
both  of  which  bodies  the  emperor  has  a  negative.  The 
memben  of  the  lower  house  are  chosen  by  elections  of  two 
stages.  The  householden  of  a  parish  meet  and  appoint 
one  elector  for  every  thirty  of  their  number,  and  the 
electon  thus  chosen  meet  in  districts  and  choose  the  depu- 
tieSL  The  memben  of  both  houses  receive  salaries.  The 
executive  power  is  invested  in  the  emperor  assisted  by  a 
ministry  and  a  council  of  state. 

The  population  of  .Brazil  amounted  to  3,671,568,  accord- 
ing to  returns  published  in  1818,  and  procured  probably  for 
the  purpose  of  taxation.    This  was  exclusive  of  the  wander- 


ing Indians.  In  1823  it  was  estimated  at  4,000,000 
by  Humboldt  M.  Schoaffer  carries  it  to  5,700,000,  and 
an  estimate  for  1867  makes  it  9,858,000,  compriabg 
8,H8,000  free  persons,  and  1,674,000  skves^  The  censoi 
taken  in  1872  gives  a  population  of  10,095,978,  indnding 
1,683,864  slaves. 

Brazil,  unlike  the  Spanish  American  provinces,  hss  r»> 
mained,  subject  to  its  andent  sovereign ;  and  its  govern- 
ment, from  being  colooial,  has  become  imperial  and  inde- 
pendent, without  any  violent  revolution.  The  result  has 
been  greatly  in  &vour  of  the  peace  and  prosperity  of  the 
country.     See  Bbazil. 

The  portion  of  South  America  next  to  the  isthmus  in- 
cludes tiie  states  of  Venezuela,  Colombia,  and  Ecuador.  From 
1820  till  1831,  when  a  separation  took  place,  it  formed 
one  state  under  the  name  of  Colombia;  which  name  bu 
recently  been  assumed  by  the  republic  long  known  as  New 
Qranada,  The  territories  of  these  three  states  are  bounded 
on  the  south  by  Pern,  on  the  south-east  and  east  by  Bruil 
and  Quiana,  on  the  other  sides  by  the  sea,  and  embrace  sa 
area  of  1,020,000  square  English  miles.  The  soQ  if 
fruitful  and  the  climate  nlubrious,  except  along  the  coatt 
and  in  a  few  other  low  situations.  The  eastern  part 
consists  chiefly  of  the  Uanos  or  steppes  of  the  Orinoco^ 
which  are  very  hot ;  the  western,  of  tiie  mountain  ridges 
of  the  Andes,  which  support  tracts  of  table-land  where  Uie 
blessings  of  a  temperate  climate  are  enjoyed,  and  the 
oerealia  of  Europe  can  be  successfully  cnltivaited.  His 
tropical  vegetation  extends  to  the  height  of  4000  feet; 
from  4000  to  9000  is  the  region  where  wheat,  barley,  and 
leguminous  plants  thrive.  Above  the  level  of  9000  feet 
the  climate  becomes  severe ;  and  at  15,700  feet  vegetation 
ceases.  The  situation  of  Colombia  is  highly  favourable 
for  commerce.  It  has  excellent  ports  on  boUi  seas ;  and 
being  mistress  of  the  isthmus  of  Panama,  it  has  saperior 
facilities  for  establishing  a  communication  from  the  one  to 
the  other.  The  Orinoco  and  the  Amazon  afford  the  inmost 
districts  of  TenezueLfc  and  Ecuador  the  advantages  of 
water  carriage  to  the  ocean.  The  Oaasiquiaii,  an  inter- 
mediate channel,  by  which  the  Orinoco  bifurcates  or  con- 
nects with  the  Amazon  (a  remarkable  hydrographical  pheno- 
menon), ii  within  the  limits  of  Venezuela.  The  territoiy 
contains  much  gold  and  silver — ^the  former  in  alluvial  dep<K 
sits :  it  has  mines  of  copper  and  mercury  also,  with  platmun, 
iron,  and  coaL  Its  tropical  productions  are  similar  to  those 
of  frazil ;  but  it  has  as  yet  cultivated  few  articles  for  foreiga 
markets,  and  its  exports  are  inconsiderable.  The  civilised 
population  of  this  country  is  chiefly  located  in  the  districts 
near  the  coast,  and  in  the  high  valleys  or  table-land  of  the 
Andes.  Its  amount,  according  to  the  Statetman'i  Tdor- 
Bookf  is — 

Yenesnela. l.tfe4,4SI 

ColombU «,7»^<« 

Ecuador 1,SOO,000 

5,658,906 

It  is  always  of  importance  to  know  in  what  proportions  the 
different  races  are  blended,  but  on  this  subject  we  havs 
only  approximate  data.  In  Colombia  the  whitea  f  onn  about 
half  of  the  population,  the  Indians  about  one^hird,  and 
the  negroes  about  one-tenth,  the  remainder  being  of  mixed 
blood.  In  Venezuela  the  whites  form  about  one-third,  the 
Indians  about  one-thirtieth,  and  Zamboes  (from  Indisas 
and  negroes)  about  one-half.  In  Ecuador  the  proportioni 
are,  roughly — ^whitea  one-sixth,  Indiana  naariy  oneJial^ 
negroes  one-thirteenth. 

All  the  three  states  are  repuUioan.  See  TxvsfaiUp 
Colombia,  and  Eoitasob. 

The  Argentine  Republic,  or  1m  Plata,  is,  in  point  of 
natural  advantages^  the  seoond  state  of  importanoa  m  Sooth 
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America.  It  is  bocmdad  on  the  west  hy  Chili ;  on  the  north 
bj  BoliTia;  on  the  east  by  Paregnaj,  Brasi],  Urogoay,  and 
the  sea;  and  on  the  south  by  Patagonia.  It  embiaoes  an 
area  of  515,000  sqnare  miles  if  we  indnde  Tucnman,  Salta, 
Santiago  del  Estero,  and  Jujuy,  which  scarcely  acknowledge 
its  authority.  Nearly  the  whole  territoxy  of  this  repubUc 
consists  of  open  plains  destitnte  of  timber,  called  pampat, 
extending  from  tiie  Atlantic  and  the  rirer  Paraguay  to  the 
Andes.  The  eastern  part  of  these  plains  exhibits  a  Tigcwous 
growth  of  herbage,  intermixedwith  a  forest  of  giganticplants, 
9  or  10  feet  hi^  which  have  been  called  turtles,  but  are 
now  known  to  be  artichokes ;  in  the  middle  they  are  covered 
with  grass ;  and  the  western  division,  which  extends  to  the 
foot  €i  the  Andes,  consists  of  barren  sandy  plains,  thinly 
sprinkled  with  dirubs  and  thorny  trees.  The  openness 
and  dryness  of  the  countiy,  however,  render  it  healthy; 
and  by  the  Parana,  the  Paraguay,  and  their  branches,  it 
possesses  a  great  extent  of  natuxiil  inland  navigation.  It 
has  mines  of  gold,  silver,  copper,  lead,  and  probably  iron ; 
but  its  mineral  riches  have  been  greatly  diminished  by  the 
Beparation  of  Potosi,  Cochabamba,  La  Paz,  and  other  pro- 
vinces now  forming  part  of  Bolivia,  llie  force  of  this 
republic  lies  almost  entirely  in  the  wealth,  intelligenoe, 
and  commercial  spirit  of  its  capital,  Buenos  Ayres,  which 
contains  150,000  souls,  including  a  large  proportion  of 
foreigners.  A  small  number  of  utaneiat,  or  grazing  farms, 
are  sparingly  diffused  over  its  boundless  phons,  Uie  pro- 
prietors of  which  keep  multitudes  of  horses  and  mules, 
flocks  of  sheep,  and  vast  herds  of  cattle ;  the  latter  being 
chiefly  valued  for  their  skins.  These  people  are  a  bold, 
frank,  hardy,  half-civilised  race,  who  live  isolated  in  the 
wilderness,  and  scarcely  acknowledge  any  government. 
The  census  of  1869  gives  a  total  population  of  1,736,922. 
See  Aboektists  Bspubuo  ;  and  for  the  two  small  states 
formed  out  of  the  north-eastern  portion  of  its  territory,  see 
Pabaouat  and  Ubuouat.  Entre  Bios,  formerly  a  sepa- 
rate state,  is  now  a  province  of  La  Plata.  J 

Chili  extends  along  the  coast  of  the  Pacific  from  24*  to 
56*  of  south  latitude:  its  length  is  2270  miles;  its  breadth 
varies  from  40  to  200;  and  its  surface,  exclusive  of  Aran- 
cania,  which  has  an  area  of  88,000  sq.  miles,  is  estimated 
at  130,977  English  square  miles.  The  country  consists 
properly  of  the  western  slope  or  declivity  of  the  Andes, 
for  the  branches  of  the  mountains  nmning  out  in  tortuous 
directions  from  the  main  trunk  reach  to  &e  sea-shore.  It 
enjoys  an  excellent  and  healthful  climate ;  severe  cold  is  un- 
known in  the  inhabited  parts,  and  the  heat  is  seldom  exces- 
siTe.  The  useful  soil  bears  a  small  proportion  to  the  entire 
surface  of  the  country,  consisting  merely  of  the  bottom  of 
the  valleys.  It  has  rich  mines  of  gold,  silver,  and  copper  in 
the  northern  provinces ;  but  very  fow  of  them  can  be  worked 
in  consequence  of  the  absolute  sterility  of  the  acfjacent 
country.  lis  two  northern  provinces,  occupying  450  miles 
of  the  coast,  are  nearly  perfect  deserts.  The  so3  continues 
extremely  diy,  and  yields  nothing  without  irrigation^  till  we** 
reach  the  latitude  oi  35* ;  and  it  is  believed  that  not  one- 
fiftieth  part  of  the  country  is  fit  for  cultivation.  But  south 
of  the  river  Maule  the  land  is  covered  with  fine  timber,  and 
bears  crops  of  wheat  and  other  grain  without  the  aid  of  any 
other  moisture  than  what  is  supplied  by  the  atmosphere. 
This  is  in  truth  the  fine  and  fruitful  part  of  Chili ;  and  the 
project  was  once  entertained  of  selecting  its  chief  town,  Con- 
ception, for  the  seat  of  the  government.  Chili  has  no  manu- 
factures, and  is  unfavourably  situated  for  commeroe.  It 
has  no  navigable  rivers,  while  its  mountainous  surface  is  an 
obstacle  to  the  formation  of  roads;  but  nevertheless  it  has 
now  upwards  of  500  miles  of  railway  opened.  A  represen- 
tative constitution  was  established  in  Chili  in  1833.  An 
enumeration  dated  1869  makes  the  population,  exclusive  of 
Araocania  (with  70,000  aborigines),  1,938,861.   See  Chiii. 


Pern  may  be  regarded  as  a  eontinuation  of  ChUi,  oonsiBt- 
ing  of  the  western  declivities  of  the  Andes,  from  the  4th 
to  the  22d  degree  of  south  latitude,  with  the  addition  of 
a"^  considerable  tract  on  the  east  side  of  the  mountains,  be- 
tween the  4th  and  15th  parallela.  There  are  few  countiise 
in  the  world  which  have  a  more  singular  physical  charao-- 
ter  than  the  western  part  of  Peru.  It  is  a  belt  or  zone 
of  sands,  1240  miles  in  length  and  from  70  to  600  in 
breadth,  wi&  inequalities  of  surface  which  might  be  called 
mountains  if  they  were  not  seen  in  connection  with  tho 
stupendous  background  of  the  Andes.  This  long  line  of 
desert  is  intersected  by  rivers  and  streams,  which  are  seldom 
less  than  20  or  more  than  80  miles  apart,  and  on  the  sides 
of  which  narrow  strips  of  productive  soil  are  created  by 
means  of  irrigation.  These  isolated  valleys  form  the 
whole  habitable  country.  Some  of  the  large  rivers  reach 
the  sea;  the  smaller  are  either  consumed  in  irrigating 
the  patches  of  cultivated  land  or  absorbed  by  the  encom- 
passing desert,  where  it  never  rains,  where  neither  beast 
nor  bird  lives,  and  a  blade  of  vegetation  never  grew.  No 
stranger  can  travel  from  one  of  these  valleys  to  another 
without  a  guide,  for  the  desert  is  trackless ;  and  the  only 
indications  of  a  route  are  an  occasional  cluster  of  bones, 
the  remains  of  beasts  of  burden  that  have  perished.  Even 
experienced  guides,  who  regulate  their  course  by  the  stars, 
the  sun,  or  the  direction  of  the  wind,  sometimes  lose  their 
path,  and  they  almost  inevitably  perish.  Of  a  party  of  300 
soldiers  thrown  ashore  by  a  shipwreck  in  1823  on  one  of 
these  desert  spaces,  nearly  a  hundred  expired  before  they 
reached  the  nearest  valley.  Ignorance  and  wonder  have 
been  busy  with  this  singular  region :  legends  are  current, 
which  teU  that  descendants  of  the  ancient  Peruvians  have 
lived  in  some  of  these  mysterious  valleys,  hid  from  the  know* 
ledge  of  their  merciless  invaders,  since  the  days  of  the 
Incas.  We  have  no  reason  to  believe  that  more  than  one 
acre  in  a  himdred  of  maritime  Peru  will  ever  be  avsdlable 
for  the  sustenance  of  mankind.  The  country  has  two  ad- 
vantages— ^its  mines  of  the  precious  metals,  and  a  temperate 
and  delightful  climate,  in  consequence  of  the  absence  of  rain 
and  the  fogs  which  intercept  the  solar  heat.  It  can  never 
be  rich  in  the  proper  sense  of  the  term,  or  make  much  pro- 
gress in  the  improvements  which  depend  upon  a  dense  popu- 
lation. Like  Chili,  it  has  no  navigable  rivers — and  nature 
has  deprived  it  of  the  means  of  forming  good  roads.  There 
are  indeed  few  countries  in  the  world  whose  natural  advan- 
tages have  been  so  much  overrated  as  Peru ;  and  it  requires 
little  sagacity  to  discover  that  its  future  career  cannot  cor- 
respond with  its  past  celebrity.  The  districts  east  of  the 
Andes,  which  have  a  hot  climate  accompanied  with  a  rich 
soil,  wiU  ultimately  be  the  most  valuable  part  of  the  conntiy ; 
but  their  secluded  situation  and  want  of  communication 
with  other  countries  must  keep  them  long  in  a  backward 
state.  The  government  is  republican.  Peru  comprehends 
a  surface  of  502,760  square  miles;  the  capital,  Lima, 
contained  in  1862  a  population  of  121,370.  In  that  year 
a  rough  calculation  was  made  which  gave  8,199,000  as  the 
entire  population  of  the  republic  It  was  also  estimated 
that  the  proportions  of  races  were  :-« 

Indiana. 57  per  cent. 

Mixed  raoea 28        „ 

Spaniarda,  Negroea,  Chineae,  &e. 20       „ 

Bolivia,  or  Upper  Pern,  lies  eastward  of  Lower  Peru,  and 
is  bounded  on  the  south  by  the  Argentine  Bepublic,  and  on 
the  north  and  east  by  BranL  It  is  of  an  irregular  form,  and 
comprehends  a  space  of  473,300  square  miles.  The  climate 
is  pleasant  and  healthful,  the  soil  is  generaUy  dry,  and  in  the 
eastern  parts,  as  well  as  the  elevated  table-land,  its  aridity 
produces  barrenness.  Nature,  however,  as  a  compensation 
for  its  other  disadvantages,  has  bestowed  upon  it  some  of 
the  richest  mines  in  the  world.    The  country  was  erected 
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into  an  independent  iteta  only  m  1836,  and  named  Bolivia 
in  honour  of  its  liberator  BoUTir.  It  lias  a  nnall  strip  of 
barren  temtory  on  the  sho<^  of  the  Pacific  Ocean,  between 
the  22d  and  35th  parallel ;  bat  it  is,  properly  speaking, 
entirely  an  inland  coontry,  and  more  deficient  in  the  means 
of  communicating  with  foreign  nations  than  any  other  state 
in  America.    See  Bolztxa. 

Qnatemala  or  ''Central  America''  originally  occupied  all 
the  narrow  part  of  the  continent  from  tiie  83d  to  the  94th 
degree  of  west  longitade,  extending  800  miles  in  length, 
and  corering  a  space  of  130,000  square  miles.  The  surface 
of  the  country  ia  hQly,  and  in  most  parts  mountainous;  the 
climate  warm  and  Tciy  moist  The  mineral  wealth  of  the 
eountry  is  not  great ;  but  this  v»  compensated  by  the  rich- 
ness of  its  soQ  and  its  excellent  commercial  position.  It 
was  a  federal  republic,  bat  its  fiye  prorinces  haye  now 
become  independent  states.  Humbcddt  estimated  the 
population  of  the  fiye  states  at  1,600,000.  According 
to  a  statement  furnished  to  lir  Thomson,  a  former  British 
euToy  by  the  goTcmment^  it  was  3,000,000;  while  the 
most  recent  of  the  estimates  made  l^  the  resident  officials 
giTe  a  total  of  2,335,019,  Tii.  :- 

GhiatemaU  a866) 1,180,000 

St  EaXrtAot  (1870) 484,020 

HondnrM 260,000 

Hinnunu. 860,000 

Oosta  RioA 120,499 


Ii886,019 
The  proportions  of  the  difTerent  laoes  have  been  esti- 
mated as  follows ; — 


Whites  and  GreolM 20  per  cent  20  percent. 

Mixed  ekaaee S8       „         40       „ 

62       „         40       „ 


Mexico  is  the  most  populous  and  powerful  of  all  the  new 
states  erected  in  America  since  the  commencement  of  the 
present  century.  Preyious  to  the  war  with  the  United 
States  it  embraced  an  area  of  1,600,000  square  miles,  which 
was  reduced  to  1,030,442  by  the  cession  of  the  northern 
proTinces  in  1848.  About  three-fourths  of  the  surface  con- 
sists either  of  mountains  or  table-land,  raised  from  5000  to 
10,000  feet  above  the  sea.  Owing  to  this  extraordinary 
elevation,  even  those  parts  of  the  country  which  lie  within 
the  torrid  sone  (the  low  ground  on  the  coast  excepted) 
ei^oy  a  dry,  cool,  and  s^ubrious  atmosphere;  but  this 
advantage  is  counterbalanced  by  the  insufficient  supply  of 
moisture  and  the  rapid  evaporation  resulting  from  the 
same  cause,  which  render  the  soil  generally  rather  arid, 
and  in  many  parts  absolutely  barren;  by  the  smallness 
of  the  rivers  and  the  almost  entire  absence  of  inland 
navigation;  and  by  the  obstacles  which  the  steep  and 
nigged  ascents  from  the  coast  present  to  land-carriage. 
The  republic  is,  besides,  almost  destitute  of  ports  on  tiie 
Atlantic  side.  Mexico  is  extremely  rich  in  the  precious 
metals ;  and  there  are  few  regions  upon  which  nature  has 
lavished  so  great  a  variety  of  vegetable  productions,  or 
where  plants  fitted  to  the  coldest  and  the  hottest  olimat^w 
may  be  seen  so  nearly  in  juxtapoeition.  The  low  ground 
on  the  east  coast  is  admirably  adapted  for  raising  sugar; 
and  no  country  is  more  favourably  situated  for  growing 
the  other  great  articles  of  West  India  produce— coffee, 
cotton,  cocoa,  indigo^  and  tobacco.  The  raising  of  hread- 
stvfft — as  they  are  termed  by  the  Anglo-Americans — ^wheat, 
maixe,  and  barley,,  with  potatoes,  the  cassava  root,  beans, 
pumpkins,  fruit,  ^. — ^for  domestic  consumption,  wfll  neoes- 
sanly  be  the  chief  branch  of  industry  on  the  table-lands. 
The  mines  have  never  employed  above  30,000  labourers ; 
and  their  superior  productiveness  depends  chiefly  on  two 
ciroumstancea— the  great  abundance  of  the  ore,  which  is 
only  of  poor  quality,  and  the  oomparative  fadlity  with 


which  th^  can  be  woiked  owing  to  their  being  genera]^ 
situated  in  fertile  districts,  where  provisions,  wood,  andifl 
materials  can  be  easily  procured. 

Mexico  hashed  her  full  share  of  the  ignorance  and  ws^ 
stition  which  belonged  to  Spain;  and  these  evils,  with  hs 
internal  dissensions  and  her  rapacious,  immoral,  and  intole- 
rant clergy,  are  great  obstacles  to  her  improvement.  Thst 
excessive  inequality  ot  fortune  which  corrupts  both  extrenMs 
of  society  has  been  nowhere  in  the  world  more  prevalent  thaa 
in  Mexico.  Individual  proprieton  poesessed  immense  tracU 
of  land  and  boundless  wealth,  while  all  the  great  town 
swarmed  with  beggars,  and  thousands  fell  a  saoifioe  to  fa- 
mine from  time  to  time.  The  Mexican  constitution,  which 
is  federal  and  almost  a  literal  copy  of  that  of  the  United 
States,  was  established  in  1824.  The  distinction  cf  eoita^ 
which  was  maintained  in  the  greatest  rigour  under  the  colo- 
nial system,  has  now  dlBappeved,  and  power  and  office  sie 
open,  not  only  legally  but  practically,  to  men  of  all  obloma 
The  African  blacks  f onned  an  extremely  small  pfoportion  cf 
the  Mexican  population  at  all  times ;  and  since  the  revohtum 
skvery has  ceased.  The  number  of  inhabitantswas  estimated 
at  6,800,000  by  Humboldt  in  1823,  and  classed  as  foIlowB>- 

Whites M 1,280.000  19  per  eent 

Kized  noes 1,800,000  27       „ 

8,710,000  84       „ 


Mr  Ward  states  that  very  few  of  the  whites,  so  caDed,  an 
free  from  a  mixture  of  Indian  blood ;  and  now  when  the 
odious  distinctions  founded  on  complexion  are  abolished, 
they  readily  acknowledge  it  Mr  Ward  estimated  the 
population  at  8,000,000  in  1827.  In  1869  that  of 
Mexico  with  its  present  boundaries  was  stated,  to  be 
9,176,082.     See  Mxzioo. 

Hayti,  called  f ormely  HispanioU  and  St  Domingo,  wm 
a  colony  belonging  partly  to  France  and  partly  to  Spam 
till  1791,  when  the  blacks  rose  in  arms,  killed  a  number  of 
whites,  and  expelled  the  rest  The  attempts  of  England  in 
1793,  and  of  France  in  1801,  to  conquer  the  island,  both 
failed,  and  Hayti  has  at  length  been  acknowledged  ss  sa 
independent  state  by  all  the  great  powers,  including  Franca 
The  island,  which  contains  about  28,000  square  mileB,  k 
remarkably  fertile;  but  its  climate,  like  that  of  the  Weet 
Indies  generaUy,  is  rather  unhealthy.  The  population, 
which  Infore  the  revolution  was  estimated  at  600,000,  ii 
now  said  to  amount  to  900,000  or  1,000,000,  and  it  is  ahnoet 
entirely  composed  of  blacks  and  mulattoes.  The  island 
formed  one  state  till  1844,  when  the  eastern  or  Spaniafc 
portion  revolted,  and  established  its  independencoL  It  ii 
now  the  republic  of  "Dominica,*  ruled  by  a  president, 
while  the  western  portion,  retaining  the  name  of  Hajti, 
was  formed  into  an  empire  under  Faostin  L ;  but  in  1867  a 
republican  constitution  was  proclaimed.  After  long  negotisr 
tions,  the  French  government  agreed  in  1838  to  acknow- 
ledge the  independence  of  Hayti  on  condition  of  the  latter 
•paying  60,000,000  of  francs  by  small  annual  instalmeoti 
continued  for  30  years.  The  money  was  destined  chieflx 
to  indemnify  the  French  proprietors  who  were  chssed  fron 
the  island  in  1791.     Nothing  has  been  paid  of  late  yean. 

The  multifarious  nature  of  the  subject  prevents  us  froo 
attempting  any  description  of  the  West  India  coloniffl,  in- 
sular and  continental  The  islands  have  been  variously 
denominated,  but  the  most  convenient  division  seems  to  na 
the  following.* — 1.  The  Great  Antilles,  comprehending 
Cuba,  Hayti,  Jamaica,  and  Porto  Rico ;  2.  The  Small 
Antilles,  extending  in  a  semicircle  from  Porto  Bico  to  the 
coast  of  Ouiana ;  3.  The  Bahama  Isles,  about  500  in  num- 
ber, of  which,  however,  only  a  small  number  are  inhabited. 

The  British  colonies  are  18  in  number,  via,  16  «i«rfar— 
Jamaica,  Antigua,  Barbadoea,  Dominica,  Grenada,  Mant- 
senat,  Nevis,  St  Kitts,  St  Luda,  St  Yinoent^  Toheg^ 
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Tortda^  Trinidady  Bahamas,  Bermnda,  Falkland  Island; 
and  3  oonftVuiifa/— Britiah  Oniana  and  Hondnraa.  The 
oblonieB  contained  a  population  of  1,228,967  in  1871,  of 
whom  probably  f  onr-fif  the  were  persona  of  oolonr. 

The  Spanish  oolonies  are  Cnba  and  Porto  Bioa  Cuba  has 
an  area  of  45,883  square  miles,  and  in  1 867  the  popnUtion 
was  1,414,508.  Porto  Rico  has  an  area  of  3530  square  miles, 
and  in  1866  a  population  of  646,362  persona.  In  1867 
there  were  upwards  of  700,000  slaves  in  these  two  colonies. 
In  August  1872  the  Spanish  goTemment  issued  a  decree 
ordering  that  arrangements  should  be  made  for  the  gradual 
emancipation  of  the  slaves ;  and  in  December  1872  a  bill 
was  laid  before  the  Spanish  Cortes  for  the  abolition  of  slavery 
in  Porto  Bico  in  1873 ;  so  that  probably  slavery  will  soon 
l>e  extinct  throughout  the  whole  of  America. 

The  French  colonies  in  the  West  Indies  include  Mar- 
tinique, Quadaloupe,  and  some  smaller  isles ;  and  on  the 
continent,  Quiana.  According  to  a  recent  authority  the 
population  of  these  colonies  was  318,934. 

The  Dutch  have  Surinam  on  the  continent,  with  the 
ialands  of  Cuiafoa,  St  Euatatiua,  and  St  Martin. 

In  1870  the  population  of  the  islands  was  35,482,  and 
of  Surinam  59,885,  occupying  an  area  of  2812  geographical 
square  miles.  Slavery  has  ceased  since  July  1863,  when  the 
liutch  government  compensated  the  owners  for  44,645  slaves. 
The  Danes  have  the  small  islands  of  Santa  Gnu 
and  St  John,  containing  a  population  of  24,698  in 
1860,  of  whom  most  are  freed  slaves,  and  St  Thomas, 
which  had  in  the  same  year  a  population  of  13,463. 
8t  Bartholomew,  another  of  the  Lesser  Antilles,  belongs 
lo  Sweden. 

The  problrai  of  making  a  grand  highway  for  travel  and 
traffic  from  the  Atlantic  to  tiie  Pacific,  either  across  the 
breadth  of  the  American  continent  or  by  taking  advantage 
of  the  narrow  isthmna  that  joins  its  northern  to  its  southern 
portion,  has  been  the  subject  of  many  schemes  since  its 
western  as  well  as  its  eastern  shores  have  been  inhabited  by 
enterprising  nations,  akilled  in  commerce  and  in  mechanical 
arts.  It  ii  interesting  to  remark  that,  whereas  the  hope  of 
tailing  to  India  by  a  westward  route  was  the  motive  whidi 
guided  the  navigators  of  the  15th  century  to  the  disco- 
very of  America,  the  means  of  internal  communication  for 
this  part  of  the  earth,  and  the  geographical  exploration  of 
Its  remote  extremities,  have  been  more  recentiy  advanced 
by  the  desire  of  finding  a  path  in  this  direction  to  the 
Asiatic  resorts  of  mercantile  activity.  Arctic  voyagera 
were  at  first  invited  to  the  icy  seas  of  high  Latitudes  by 
the  dream  of  a  north-west  passage  to  China  and  the  East 
Indies.  It  was  a  passage  by  sea  from  the  Atiantie  to  the 
Pacific  which  Sir  John  Franklin  went  to  seek  in  his  last 
expedition  in  1845,  but  which  Oaptain  Madure  effected  in 
1856,  though  by  an  opposite  course  from  Behring's  Strait 
to  Bafltn's  Bay.  But  it  is  scarcely  possible  that  this  route 
along  the  norUi  coasts  of  America  should  erer  be  habitually 
frequented  by  mariners  going  to  and  fro  between  the  two 
oosana.  At  tiie  opposite  extremity  of  the  continent  arrange- 
ments have  lately  been  made  to  substitute  a  shorter  way 
to  the  Padfio  toi  that  round  Gape  Horn  by  improving  the 
navigation  of  the  Strait  of  Magalhaens,  whidi  separates 
Tiena  del  Fuego  from  the  south  portion  of  the  mainland. 
The  project  of  cutting  a  canal  through  the  central  American 
isthmus  has  often  been  discussed.  There  can  be  no  doubt 
of  the  practicability  of  a  system  of  inland  navigation  from 
the  Atlantic  coast  by  the  river  San  Juan  to  Lake  Nicar- 
agua, and  thence  1^  a  canal  to  the  neighbouring  Lake 
Managua  or  Leon,  with  a  short  artificial  channel  of  exit  to 
the  Padfia  A  different  route,-  of  combined  river  and  canal 
navigation,  has  more  recentiy  been  proposed,  which  would 
eat  off  the  whole  of  the  isthmus  from  the  body  of  South 
AamiGa— entering  the  uppermost  part  of  that  mainland 


hj  the  river  Atrato  from  the  Gulf  of  Darien,  aaoending 
this  river  150  miles,  then  following  up  the  couiae  of  the 
Napipi  or  the  Bijaya,  tributaries  of  the  Atrato— crossing 
the  coast  range  of  hills  by  a  canal  with  several  locks,  and 
descending  to  the  Padfio  dther  in  lamon  Bay  or  in  the 
Qulf  of  Cupioa.  But  these  projects  could  be  adapted  only 
to  the  admission  of  vessels  of  smaller  size  than  sndi  as  in 
the  present  day  are  commonly  employed  for  commercial 
traffic  between  distant  regions  of  the  world.  In  spite  of 
the  grand  exampleof  the  Sues  Oanal,  it  seems  likdy  tha% 
in  a  country  tolerably  productive  of  wealth  and  capable  of 
supporting  population,  the  more  profitable  means  of  provid- 
ing for  a  through  traffic  will  be  found  in  railroads,  which 
serve  also  for  the  accommodation  of  intermediate  districta 
In  tTiia  class  of  undertakings  North  America  has  of  late 
years  displayed  a  wonderful  degree  of  active  enterpriser 
The  line  of  60  miles  from  Aspinwall,  near  Chagres,  across 
the  neck  of  land,  which  is  there  so  narrow,  to  Panama,  on 
the  Pacific  side,  though  ntuated  in  the  territory  of  a  Spanish 
republic,  was  constructed  by  dtisens  of  the  United  States, 
expressly  for  the  traffic  between  New  York  and  San 
Fnmdsoo.  But  nnce  that  first  opening  of  a  gateway 
ol  oommunication  with  California,  Australia,  or  China, 
fortha  travellers  and  merchandise  of  the  Atlantic  states 
or  of  Europe,  the  whole  breadth  of  the  continent  where  it 
widens,  in  Utitudes  between  35*"  and  45"*  N.,  all  belonging 
to  the  United  States,  has  been  traversed  by  a  continuous 
railroad  system.  The  middle  link  of  this  system  is  the 
Union  Pacific  Bailway,  1600  miles  long,  from  Omaha,  on 
the  Missouri,  in  the  state  of  Nebraska,  through  that  state, 
up  the  course  of  the  Platte  river,  and  through  Wyoming, 
Idaho,  Utah,  and  Nevada,  crossing  the  summits  of  three 
great  mountain  ranges  from  7000  feet  to  8250  feet  high, 
and  meeting  the  Central  Padfio  Railway  of  California. 
This  line  was  through  a  barren  desert  for  several  hundred 
miles,  in  the  arid  uplands  of  Idsho  and  the  salt  phiins  of 
Utah;  but  its  construction  has  served  to  bring  the  com- 
mercial dries  of  the  Atlantic  and  of  the  Padfio  within  six 
or  seven  days'  journey  of  each  other.  Three  or  four  rival 
projects  of  railways  across  the  width  of  the  United  States, 
or  extennons  of  the  existing  railway  system  westward  from 
the  Missisnppi  snd  Missouri,  have  been  taken  up  with 
some  promise  of  their  realisation.  The  one  which  offers 
the  greateat  advantages  is  that  designed  to  ascend  the  long 
and  broad  valley  of  the  Arkansas  river,  and  to  cross  the 
Bocky  Mountains  with  a  southerly  inclination  into  New 
Mexico,  opening  up  the  Bio  Qrande  and  San  Juan  country, 
which  is  said  to  be  very  ridi,  and  thence  passing  on  to  the 
Qrand  Oafion  of  the  Colorado,  and  to  the  Nevada  mining 
district  Near  the  northern  frontier  of  the  United  States 
territory,  where  it  borders  on  the  British  Dominion  ol 
Canada,  another  continental  line  from  east  to  west  is  now 
in  progress— that  is,  from  the  western  extremity  of  Lake 
Superior,  through  Minnesota,  Dakotah,  and  Washington,  to 
Puget  Sound,  just  bdow  Vancouver  Island.  But  the  work 
of  this  kind  that  will  be  most  interesting  to  many  of  our 
readers  is  that  undertaken  in  1871  by  tiie  government  of 
the  Canadian  Dominion.  By  the  exteurion  of  the  Dominion 
beyond  the  Bocky  Mountains  to  indude  British  Columbia, 
and  the  incorporation  of  the  vast  territories  of  the  Hudson's 
Bay  Company,  nearly  the  whole  of  North  America  above 
the  49th  paralld  is  united  in  one  grand  British  colonial 
province,  and  the  Canadian  Padfio  Bailway  will  do  mudi 
to  promote  a  compact  union  between  the  widdy-scattered 
communities  of  Her  Majesty's  subjects  on  this  great  con- 
tinent The  line  will  proceed  from  a  port  on  the  northern 
shore  of  Lake  Superior,  westward  to  the  Bed  Biver  settie- 
ment,  near  Lake  Winnip^  now  forming  the  province  of 
Manitoba;  and  will  thence  be  conducted  up  the  valley 
of  the  river  Saskatchewan  to  the  foot  of  the  Bodcy 
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Hoontaiiii,  wliioh  il  ivin  cnm  Ij  the  TdlowlieBd  2tM, 
to  desoe&d  alcnig  the  Thanuon  and  Fiaaer  riveia,  in 
Britiali  CdlnmbiA,  till  it  fina%  reaches  the  coast  of  the 
f^Mdfio  Ocean,  poesibly  connecting  Yancoaver  Island  with 
the  mainland  by  a  bridge  orer  the  nanoweet  part  of  the 
etraits.  In  connection  with  the  Grand  Trunk  and  other 
railways  of  Cuiada^  sapplemented  by  the  Intenolonial 
Bailway  between  Lower  Canada^  New  Bnmswiek,  and 
Kora  Scotia^  this  new  western  line  will  afford  the  most 
direct  and  eiq>editions  means  of  transit  across  North  Ame- 
iica»  and  will  probably  become  the  ^Toorite  loate  for  mails 
and  passengers  and  light  traffic  from  Europe  to  China.  It 
win  open  a  country  which  abounds  in  mineral  wealth, 
especially  of  iron,  coal,  and  copper;  while  the  Saskat- 
chewan Talley,  and  the  belt  of  fertile  soil  lying  at  the  base 
of  the  Rocky  Mountains  (where  the  climate,  as  &r  north  as 
Fort  Donvegan  on  the  Peace  river,  is  not  mole  severe  than 
that  of  Toronto,  thon^  in  latltodes  beyond  56"*  N.,  nearly 
thirteen  degrees abore  thatpUoeX  are  capable  of  snstaining 
an  agricoltoral  population.  The  progress  of  railroad  con- 
stmction  in  North  America,  stimulating  and  siwinting  the 
doTelopment  of  industrial  resourooB  with  mwt^ing  rapidity. 
Is  a&ature  of  high  importance  in  the  most  recent  phases  of 
the  world's  dviliaation.  Its  arerage  rate  of  adrance  in  the 
United  States  alona^  during  the  five  years  preceding  January 
1873,  was  nearly  6000  miles  annually  of  new  railway;  and 
the  aggregate  length  of  railway  lines  in  the  Union,  all  com- 
pleted and  in  actual  working,  was  then  computed  at  71,000 
miles.  British  America,  as  we  have  seen,  will  not  be  left 
deficient  of  similar  appliances  for  its  internal  improTcmeni 

A  great  auriferous  deposit  was  discorered  in  Upper  Oali- 
fomia  in  the  end  of  1847,  just  before  its  formal  cession 
to  the  United  Stetes.  It  is  situated  in  the  valley  of  the 
Sacramento  river,  and  its  principal  branch  the  Joaquin,  and 
IB  believed  to  extend  over  a  range  of  country  200  miles  in 
length,  or  more.  The  gold  is  found  in  its  virgin  state  in 
smsll  grains  in  three  different  situationa— ^if,  in  sand 
and  gravel  beds;  Beoondly,  among  decomposed  or  disin- 
tegrated granite;  and  thirdly,  intermixed  with  a  friable 
talcose  slate  standing  in  vertical  strata,  and  containing 
white  quarts,  interlaminated  or  in  veins.  The  largest 
pieces  of  gold  are  found  in  and  near  the  talcose  slate  rocks, 
over  whid^  the  streams  flow ;  but  the  finer  particles  and 
scsles  have  been  carried  down  by  the  water  to  the  lowest 
part  of  the  valleys.  It  was  known  before  that  gold  existed 
in  the  country ;  but  the  wonderful  richness  of  the  deposit 
was  only  discovered  in  1847,  in  making  a  mill-race  on 
American  Fork,  a  small  branch  of  the  Sacramenta  It 
soon  became  widely  known,  and  attracted  multitudes  of 
persons,  first  from  the  neighbouring  districts,  and  by  and 
by  from  all  parts  of  the  world.  The  population,  which 
was  estimated  at  15,000  in  1848,  had  increased  to  92,000 
in  1850,  and  in  1870  was  found  to  be  560,247. 

Humboldt  gave  the  following  estimate  of  the  entire  popur 
lation  of  America  in  1823 : — 

Whhes 18,471,000        88  per  cent 

Indians 8,610,000        85      „ 

»««-  |I5^;;K{ MM-ooo    1.  .. 

UixedrMSS 8,428,000       18      „ 

84,942,000 
BoDaert  made  the  following  estimate  for  1863  :— 

Kunbw.  ProportloiL 

Whites 88,074,428  62  per  cent 

Indians 11,014,710  16      „ 

Hegroet 12,122,080  17      „ 

Hestlioes 8,081,000) 

HuUttoee 4,087,440  \  16      „ 

Zsmboes ^ 1,688,280  ) 

7^842,888 
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What  win  be  the  mimber  cf  the  inhaUtaats  of  Ihenev 
continent  two  or  three  centuries  hence^  and  of  what  nea 
will  it  consist  t  Setting  aside  the  negroes,  to  simpiiify  the 
question,  and  the  Indians,  who  will  gradually  disappear^  it 
is  svident  that  the  soil  of  America  is  destined  to  be  oceopied 
by  two  races,  who  may  be  designated  as  the  An^o^aioB 
and  the  Spanish-Indian.  In  the  latter  the  Indian  bkiod 
greatly  piedominates,  for  the  Creoles  or  pure  progeny  cf 
the  Spaniards  probably  do  not  constitute  more  than  20  per 
cent,  of  the  population,  while  the  civilised  Indians  may 
amount  to  50,  and  the  Mestisoes  to  30. 

The  whitM  in  the  United  States  wen  in  1850 18,500,000 

The  popnUtion  of  British  America. 2,500,000 


The  popnUtion  cf  Spaniih  and  PartngnMe  America, 
exdniiiv     '  ' 


22,000,000 

LneiTe  of  aUvet^'irM  in  nmnd  nnmbecs 20,000,000 

The  Anglo-Saxon  population  in  America  increases  at  3 
per  cent  annually,  and  doubles  its  numbers  in  25  yeaxa, 

Itsamoantinl860wM 22,000,000 

In  1876  it  wiU  be. 44,000,000 

In  1000 88,000,000 

In  1026 178,000,000 

A  population  of  176,000,000  spread  over  the  territories 
of  the  United  States  and  Canada  would  only  aflbrd  aa 
average  of  40  persons  to  each  square  mile,  about  l-7th  part 
of  the  density  which  England  now  exhibiti,  and  could  occa- 
sion no  pressure^  But  let  us  suppose  the  rate  of  incresae 
after  1925  to  fall  to  2  per  cent.,  the  period  of  doubling  will 
then  be  35  years. 

In  1000  the  number  will  be 852,000,000 

In  1996        do.        do.         704,000,000 

Suppose  the  rate  again  to  decline  to  1}  per  cenl,  which 
scarcely  exceeds  that  of  England  and  Prusais,  the  period  of 
doubling  will  then  be  50  years. 

In  2045  the  number  will  be. 1,408,000,000 

In  2006        da        do.         2,818,000,000 

Let  OS  now  compare  with  this  the  growth  of  the  Spamsn- 
Indian  population,  doubling  its  numbers  in  75  years. 

Its  amoant  in  1860  was. 20,0:9,000 

In  1026  it  will  be. 40,000,000 

In  2000        do.     80,000,000 

In  2076        da     160,000,000 

In  2095  (interral  of  20  yean) 200,000,000 

It  hence  appears  that,  supposing  both  races  to  have  free 
space  for  expansion,  the  Ajiglo-Saxon  population  in  220 
yeara  from  the  present  time  will  amount  to  2816  millioiis, 
while  the  Spanish-Indian  population  will  only  have  multi- 
plied to  200  millions,  or  on^/auriemth  pari  of  the  other. 
It  will  be  shown  by  and  by,  on  probable  grounds,  that  the 
new  continent,  if  fuUy  peopled,  could  support  3600  millxooa, 
and  there  would  consequently  be  room  enough  f<Mr  both;  but 
long  before  this  density  is  attained  the  two  races  will  inevi- 
tably come  into  coIHsioiL  In  new  settlements,  where  the 
best  lands  are  invariably  first  occupied  and  the  inferior 
neglected,  the  population  is  always  thinly  diffused.  The 
Anglo-Saxons  will  therefore  crowd  to  the  richer  fields  of 
the  south,  while  millions  of  acres  of  their  own  poorer  lands 
are  still  untenanted ;  for  we  may  rest  assured  that  before 
cultivation  is  extended  to  the  third-rate  soils  on  the  north 
side  of  the  boundary,  means  will  be  found  to  appropriate 
the  first-rate  soils  on  the  south  side.  These  may  be  acquired 
by  purchase  like  the  lands  of  Louisiana,  or  by  oonqueat 
like  those  of  Kew  Mexico  and  California,  but  in  one  way 
or  another  they  will  be  acquired.  Nearly  forty  years  sgo 
M.  de  Tocqueville  calculated  that  along  the  great  space 
from  the  Qulf  of  Mexico  to  the  Oanadian  lakes  the  whites 
were  advancing  over  the  wilderness  at  an  average  rate  of 
17  miles  per  annxmi,  and  that  enlightened  observer  was 
powerfully  impressed  by  the  grandeur  and  solemnity  cf 
thie  deluge  of  men,  for  ever  swelling  and  flowing  fmwudf 
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to  tbe'westy  fho  Boathy  and  the  norUi,  aa  "driTon  by  the 
liand  of  Qod."  Sinoe  he  'wrote  the  rate  of  progreas  has 
perhape  doubled,  and  eveiy  year  wiU  quicken  its  paoe.  If, 
then,  we  take  a  glanoe^at  the  state  of  America  at  any 
fatnre  period,  say  220  yean  hence  (a.d.  2095),  we  mnst  take 
the  ratio  of  increase  of  the  two  civilised  races  as  the  prime 
element  of  our  calculation.  We  may  assume  that  the 
whole  continent^  from  Behring's  Btraits  and  Hudson's  Bay 
to  Gape  Horn,  will  be  divided  between  the  two  races  in 
some  such  proportion  as  their  rate  of  growth  indicates — ^it 
may  be  10,  15,  or  20  to  1.  Supposing  them  to  wiamiiiiw  a 
separate  existence,  the  weaker  race  will  probably  be  driven, 
like  the  Welsh  before  the  English,  into  the  mountainous  and 
inhospitable  regions.  On  the  other  hand,  it  is  possible,  and 
not  improbable,  that  the  smaller  population  may  be  absorbed 
into  the  mass  of  the  greater,  be  incorporated  with  it,  and 
adopt  its  language.  The  result,  like  other  things  in  the 
•womb  of  time,  may  be  modified  by  causes  yet  unseen ;  but 
in  whatever  shape  it  may  present  itself,  tbere  is  little  ruk  in 
predicting  that  the  Anglo^azon  race  is  destined  by  its 
superior  intelligence  and  energy  to  role  the  New  World 
from  end  to  end.  American  statesmen  now  speak  of  the 
"whole  continent  as  the  heritsge  of  their  people. 

Paradoxical  as  the  fact  may  appear,  we  are  satisfied  that 
the  new  continent,  though  less  than  half  the  size  of  the  old, 
contains  at  least  an  equal  quantity  of  useful  soil  and  much 
more  than  an  equal  amount  of  productive  power.  America 
is  indebted  for  this  advantage  to  its  comparatively  small 
breadth,  which  brings  nearly  all  its  interior  within  reach  of 
the  fertilising  exhalations  of  the  ocean.  In  the  old  conti- 
nent, owing  to  its  great  extent  from  east  to  west,  the  cen- 
tral parts,  deprived  of  moisture,  are  almost  eveiywhere  de- 
serts ;  and  a  belt  round  the  western,  southern,  and  eastern 
shores,  comprises  nearly  aU  that  contributes  to  the  support 
of  man.  How  much  froitful  land,  for  instance,  is  there  in 
continental  Asiat  If  we  draw  a  line  from  the  Qulf  of 
Cutch  (near  the  Indus)  to  the  kead  of  the  Yellow  Ses^  we 
cut  off  India  and  China,  with  the  intervening  Biixnan  em- 
pire and  the  southern  valleys  of  Thibet ;  and  this  space, 
which  comprises  only  about  one-fifth  of  the  surface  of  Asia, 
embraces  five-sixths  of  its  productive  power.  Arabia, 
Persia,  Central  Thibet,  Western  India,  Chinese  and  Inde- 
pendent Tartary  are  deserts,  with  scattered  patches  of  use- 
ful soil  not  amounting  to  the  twentieth  part  of  their  extent 
Siberia,  or  Northern  Asia,  is  little  better,  owing  to  aridity 
and  cold  together.  Anatolia,  Armenia,  the  Panjab,  and  a 
narrow  strip  along  the  western  shores  of  the  Pacific  Ocean, 
north  as  far  as  the  GOtk  paraUel,  compose  the  only  valuable 
agricultural  territory  beyond  India  and  China.  Europe, 
which  ia  merely  the  western  margin  of  Asia,  is  all  fruitful  in 
tbe  south ;  but  on  the  north  its  fruitf ulness  terminates  at  the 
60th  or  62d  paralleL  Africa  has  simply  a  border  of  useful 
soQ  round  three-fourths  of  its  searcoast,  with  some  detached 
portions  of  tolerably  good  land  in  its  interior.  Of  the 
31,000,000  of  square  nules  which  these  three  continents 
occupy,  we  cannot  find,  after  some  calculation,  that  the  pro- 
ductive soil  constitutes  so  much  aa  one-third,  and  of  that 
third  a  part  is  but  poor. 

Now,  in  estimating  the  useful  soil  in  America  we  reject — 
1.  Most  of  the  region  north  of  the  latitude  of  58^,  amounting 
to  2,600,000  square  miles ;  2.  A  belt  of  barren  land  about 
300  miles  broad  by  1000  in  length,  qe  300,000  square  miles, 
lying  on  the  east  side  of  the  Rocky  Mountains;  3.  A  belt  of 
arid  land  of  similar  extent  situated  on  the  east  side  of  the 
Aodes,  between  24''  and  40**  of  south  Latitude;  4.  The  desert 
ehoce  of  Peru,  equal  to  100,000  square  miles;  5.  An  extent 
of  100,000  square  miles  for  the  acid  conntiy  of  Lower  Cali- 
fornia and  Sonora;  and  6.  An  extent  of  500,000  square 
miles  for  the  summits  of  the  Andes  and  the  south  extremity 
of  Patagonia.     These  make  aa  aggregate  of  3,900,000 


square  miles;  and  this,  deducted  from  13,900,000,  leaves 
10,000,000  square  miles  as  the  quantity  of  useful  sofl  in 
the  New  World. 

The  productive  powers  of  the  soil  depend  on  two  drcum- 
stances,  heat  and  moisture;  and  these  increase  as  we 
approach  the  equator.  Now,  it  appears  that  the  produc- 
tive or  rather  nutritive  powers  of  the  soil  will  be  pretty 
correctly  indicated  by  combining  the  ratios  of  the  beat  and 
the  moisture,  expressing  the  former  of  these  in  d^^rees  of 
the  centigrade  scale.  Sometidng,  we  know,  depends  on  the 
distribution  of  the  heat  through  the  different  seasons;  but  aa 
we  do  not  aim  at  minute  accuracy,  this  may  be  overlooked, 

Ufcltiid«b      InflbwofBila.      MMaHMi.        Fndoet  BaftiA 

60  le  7  iia  4 

46  S9  14  40JS  16 

0  96  88  2688  100 

Thus,  if  the  description  of  food  were  a  matter  of  indiffer* 
ence,  the  same  extent  of  ground  which  supports  four  persons 
at  the  latitude  of  60^  would  support  15  at  the  latitude  of 
45%  and  100  at  the  equator.  .  But  the  food  preferred  will 
not  always  be  that  which  the  liuid  yields  in  greatest  abund- 
ance; and  another  most  important  qualifying  circumstance 
must  be  considered — it  is  labour  which  renders  the  ground 
fruitful,  and  the  power  of  the  human  frame  to  sustain  kbour 
is  greatly  diminished  in  hot  dimates.  We  shall  therefore 
consider  the  capacity  of  the  land  to  support  population  as 
proportional  to  the  third  power  of  the  cosine  (or  radius  of 
gyration)  of  the  latitude.  It  will  therefore  stand  thus  in 
round  numbers  ^-* 

Lfttltud^  0*       16*       80*       46»       «0^ 

PndootivMiMi,  100         00         65         86         1S| 

In  England  the  density  of  population  is  about  389  pe^ 
sons  per  squsre  mile ;  but  England  is  in.  some  measure  the 
workshop  of  the  world,  and  supports,  by  her  foreign  trade, 
a  greater  population  than  her  soil  can  nourisL  In  France 
the  density  of  population  is  about  177 ;  in  Germany  it  varies 
from  100  to  200.  On  these  grounds,  we  may  assume  that 
the  number  of  persons  which  a  squsre  mile  can  properly  sus- 
tain without  generating  the  pressure  of  a  redundant  popular 
Uon  is  150  at  the  latitude  of  50%  and  26  is  the  sum  which 
expresses  the  productiveness  of  this  paralleL  Then  taking, 
for  the  sake  of  simplicity,  35  as  the  index  of  the  productive- 
ness of  the  useful  soil  beyond  30^  in  America,  and  85  as  that 
of  the  countiy  within  the  parallel  of  30^  on  each  side  of  the 
equator,  we  have  about  4,000,000  square  miles,  each  capable 
of  supporting  200  persons,  and  5>700,000  square  miles,  each 
capable  of  supporting  490  person.  It  follows  thM  if  the 
natural  resources  of  America  were  fuUy  developed  it  would 
afford  sustenance  to  3,600,000,000  of  inhabitants,  ajiumber 
nearly  five  times  as  great  as  the  entire  mass  of  human  being* 
now  existing  upon  the  globe  I 
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1. — ^IlTTBODUOTOXT. 

The  literature  of  the  United  SUtes,  wlule  still  2iall  our 
jWDy  k  perraded,  to  a  degree  not  easily  estimated,  by  a 
foreign  element  The  relationship  between  £nglishmen 
and  Americans,  making  them  ignorant  of  their  mntnal 
ignoranoe,  operates  against  the  soundness  of  their  judg- 
ment on  each  other's  work.  Community  of  speechi  which 
<mght  to  be  a  bond  of  union,  is  often  a  medium  of  offence; 
tor  it  dispenses  with  a  study  of  the  language,  and  in 
studying  a  language  we  learn  something  also  of  the 
habits  and  social  histories  which  are  reflected  in,  and 
ser?B  to  ihterpret^  distinctly  alien  literaturesi  Facility  of 
trayely  making  it  easy  to  acquire  first  impressions,  is  a 
temptation  to  such  hasty  estimates  as  many  of  the  most 
aoeompiished  Americans  have  formed  of  England,  and 
many  of  the  most  accomplished  Englishmen  have  formed 
of  Ajnerica*  The  least  satisfactory  works  of  some  of  their 
foremost  writers,  as  Mr  Hawthorne's  Old  Home  and  Mr 
Emerson's  Englxth  Trait*,  are  those  associated  with  their 
transatlantic  experiences.  But  of  the  mistakes  on  both 
sides,  ludicrous  and  grare,  we  have  had  perhaps  the  larger 
bhare.  Few  Americans  hare  ever  so  misconceived  a 
British  statesman  as  we  misconceiyed  Mr  Lincoln,  or  gone 
BO  far  astray  in  regard  to  any  crLsis  of  our  history  as  we 
did  in  reference  to  the  moving  springs  and  results  of  their 
Civil  War.  The  source  of  this  greater  ignorance  lies  not 
so  much  in  greater  indifference  as  in  greater  difficulty. 
England  is  one,  compact  and  stable,  ^e  United  States 
are  many,  vast,  various,  and  in  perpetual  motion.  An  old 
country  is  a  study,  but  a  new  country  is  a  problem. 
Antiquity  is  brought  to  our  firesides  in  the  classics,  till 
Athens  and  Rome 

"  To  us  art  nothing  novel,  nothing  strange. " 

We  are  more  familiar  with  the  Acropolis  than  with  the 
Western  Capitol— with  Mt  Soracte  than  with  the  Catakilla. 
Our  scholars  know  more  about  Babylon  than  about  Chicaga 
Dante  immortalises  for  us  the  Middle  Age;  Flantagenet 
England  is  revived  in  Chaucer ;  the  inner  life  of  modem 
England  has  a  voice  in  Tennyson  and  the  Brownings. 
Where  is  the  poet  who  will  reveal  to  us  ^^  the  secrets  of  a 
land,"  in  some  respects  indeed  like  our  own,  but  separated 
in  other  respects  by  differences  which  the  distance  of  3000 
miles  of  ocean  only  half  represents ;  which,  starting  on 
another  basis,  has  developed  itself  with  energies  hitherto 
unknown  in  directions  hitherto  unimaginedt  Who  will 
become  the  interpreter  of  a  race  which  has  in  two  centuries 
diffused  itself  over  a  continent,  the  resources  of  which  are 
not  more  than  half  discovered,  and  which  has  to  absorb 
within  itself  and  harmonise  the  discordant  elements  of 
other  races  for  whom  the  resources  of  the  Old  World  are 
well-nigh  exhausted  1  Caret  vote  Macro;  but  it  does  not 
want  poetical  aspirations  as  well  as  practical  daring : 

**  This  land  o'  oom  I  tell  ye's  gat  to  be 
A  better  ooantry  than  man  ever  lee ; 
I  feel  my  spent  swellin'  with  a  cry 
That  seems  to  sav,  '  Break  forth  and  prophesy.' 
O  strange  New  World,  thet  yet  wast  never  yoon^t 
Whose  youth  from  thee  by  gripin*  want  was  wrunft 
Brown  foundlin  o'  the  wood^  whose  baby  bed 
Was  prowled  round  by  the  Ii^jtm's  craoUin'  tread. 
An*  who  grew'st  strong  thru'  shifts  an*  wants  an*  pains, 
Hused  by  stem  men  with  empires  in  their  brainSb'* 

n.— Conditions  and  Chabactkribtiob  or  Ajobrioan 
Literature. 
Th»  number  of  writers  who  have  acquired  some  amount 


of  well-founded  reputation  in^he  United  States  is  startHn^ 
The  mere  roll  of  their  names  would  absorb  a  great  part  oc 
the  space  here  available  for  an  estimate  of  the  worka 
which  best  represent  theio.  Mr  Qriswold  informs  us  that 
he  has  in  his  own  library  more  than  700  volumes  of  nativa 
novels  and  tales;  his  Ust  of  "remarkable  men*  is  like 
Homer's  catalogue  of  ships.  Almost  every  Yankee  towa 
has  indeed  its  local  representatives  of  literature,  reflecting 
in  prose  or  verse  the  impulses  and  tendencies  of  the  time. 
But  while  America  has  given  birth  to  mure  than  a  ttu 
proportion  of  eminent  theologians,  jurists,  eoonomftts,  and 
naturalists,  hardly  any  great  modem  country,  excepting 
Russia,  has  in  the  same  number  of  years  produced  fewer 
works  of  general  interest  likely  to  become  classical ;  and 
Bishop  Berkele/s  prophecy  of  another  golden  age  of  arts  in 
the  Empire  of  the  West  still  awaits  fulfilment  This  fact, 
mainly  attributable  to  obvious  historic  causes,  is  franklj 
recognised  by  her  own  best  authors,  one  of  whom  has 
confessed — **  From  Washington,  proverbially  the  city  of 
magnificent  distances,  through  all  its  dties,  states,  and 
territories,  ours  is  a  country  of  beginnings,  of  projecta,  of 
designs,  of  expectations."  The  conditions  under  which 
the  communities  of  the  New  World  were  established,  and 
the  terms  on  which  they  have  hitherto  existed,  have  been 
unfavourable  to  Art  The  religious  and  commerdal  en- 
thusiasms of  the  first  adventurers  to  her  shores,  supplying 
themes  for  the  romancers  of  a  later  age,  were  themselvea 
antagonistic  to  romance.  The  spirit  which  tore  down  the 
aisles  of  St  Begins,  and  was  revived  in  England  in  a 
reaction  against  music,  painting,  and  poetry,  the  Pilgrim 
Fathers  bore  with  them  in  the  "  Majrflower,"  and  planted 
across  the  soas.  The  life  of  the  early  colonists  left  no 
leisure  for  refinement  They  had  to  conquer  nature  beloro 
admiring  it,  to  feed  and  clothe  before  analysing  theai- 
selves.  The  ordinary  cares  of  existence  beset  them  to  tlko 
exclusion  of  its  embellishments.  While  Dryden,  Pope, 
and  Addison  were  polishing  stanzas  and  adding  grace  to 
English  prose,  they  were  felling  treeS|  navigating  river% 
and  fertilising  valleys.  We  had  time,  amid  our  wars,  to 
form  new  measures,  to  balance  canons  of  eriticisoiy  to  die* 
cuss  systems  of  philosophy;  with  them 

**  Ths  need  that  presssd  sorest 
Was  to  vanqiuah  the  seasons,  ths  ocean,  the  forest' 

The  struggle  for  independence,  absorbing  the  whole 
energies  of  the  nation,  developed  military  genius,  aftateo- 
manship,  and  oratory,  but  was  hostile  to  wfiat  is  called 
polite  Uterature.  The  people  of  the  United  Statea  have 
had  to  act  their  Diad,  and  tiiey  have  not  had  time  to  aing 
it  They  have  had  to  piece  together  the  di^feda  wumbra  of 
various  races,  sects,  and  parties,  in  a  TovrovwXtw  «oXcr«Bwr. 
Their  genius  is  an  un  wedded  Yulcan,  melting  down  all 
the  elements  of  civilisation  in  a  gigantic  furnaoa  Ai> 
enlightened  people  in  a  new  land,  **  where  almost  every^ 
one  has  facilities  elsewhere  unknown  for  making  lua 
fortune,"  it  is  not  to  be  wondered  that  the  puzaoit  of 
wealth  has  been  their  Itiding  impulse ;  nor  is  it  perbapa 
to  be  regretted  that  much  of  their  originality  haa  been 
expended  upon  inventing  machines  instead  of  maaufaefeiir- 
ing  verses,  or  that  their  religion  itself  has  taken  a  pcactical 
turn.  One  of  their  own  authors  confesses  that  the  **  eom- 
mon  New  England  life  is  still  a  lean  impoverished  life,  ia 
distinction  from  a  rich  and  suggestive  one;*  bat  it  ii 
there  alone  that  the  speculative  and  artistic  tendenoea  of 
recent  years  have  foiihd  foom  and  oocasion  for  develop 
ment  Our  travellers  find  a  peculiar  chaim  in  the  manly 
force  and  rough  adventurous  spirit  cf  the  Far  Weat  bvt 
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tibe  poetcy  of  the  pioneer  is  Tmconscioua  The  attraotlTe 
enltiire  of  the  South  has  been  limited  it  extent  and  degroei 
The  hothoDM  fruit  of  wealth  and  leiBure,  it  has  never 
ptmck  its  roots  deeply  into  native  soil  Binoe  the  Bevbln- 
tion  days,  when  Virginia  was  the  nnrse  of  statesmen,  the 
few  thinkers  of  America  bom  south  of  Mason  and  Dixon's 
line — outnumbered  by  those  belonging  to  the  single  State 
of  Massachusetts — have  commonly  migrated  to  New  York 
or  Boston  in  search  of  a  university  trainin|^  In  the 
world  of  letters  at  least,  the  Southern  States  have  shone 
by  reflected  light ;  nor  is  it  too  much  to  say,  that  mainly 
by  their  connection  with  the  North  the  CSaroUnas  have  been 
saved  from  sinking  to  the  level  of  Mexico  or  the  Antilles. 
Whether  we  look  to  India  or  Louisiaiia,  it  would  seem 
that  the  tropical  sun  takes  the  poetic  fire  out  of  Anglo- 
Saxon  veins,  and  the  indolence  which  is  the  concomitant 
of  despotism  has  the  same  beniunbing  effect  Like  the 
Spartan  marshalling  his  helots,  the  planter  lounging  among 
hu  slaves  was  made  dead  to  Art  by  a  paralysing  sense  of 
his  own  superiority.  All  the  best  transatlantio  literature 
is  inspired  by  the  spirit  of  confidence— often  of  ovem»n- 
fidence— in  labour.  It  has  only  flourished  freely  in  a  free 
soil;  and  for  almost  all  its  vitality  and  aspirations,  its 
comparatively  scant  performance  and  large  promise,  we 
must  turn  to  New  England.  Its  defects  and  merits  are 
those  of  the  national  character  as  developed  in  the  Northern 
States,  and  we  must  seek  for  an  explanation  of  its  peculiari- 
ties in  the  physical  and  moral  circumstances  which  sur- 
round ihem. 

When  we  remember  that  the  Romans  lived  under  the 
sky  of  Italy,  that  the  character^  the  modem  Swiss  is 
like  that  of  the  modem  Dutch,  we  shall  be  on  our  guard 
against  attributing  too  much  to  the  influence  of  external 
nature.  Another  race  than  the  Anglo-Saxon  would  doubt- 
less have  made  another  America;  but  we  cannot  avoid 
the  belief  that  the  climate  and  soU  of  America  have  had 
something  to  do  in  moulding  the  Anglo-Saxon  race,  in 
making  its  features  approximate  to  those  of  the  Red 
Indian,  and  stamping  it  with  a  new  character.  An  electric 
atmosphere,  and  a  temperature  ranging  at  some  seasons  from 
60**  to  100"  in  twenty-four  hours,  have  contributed  largely 
to  engender  that  restlessness  which  is  so  conspicuous  **  a 
note  "  of  the  people.  A  territory  which  seems  boundless 
as  the  ocean  has  been  a  material  agent  in  fostering  an 
ambition  imbridled  by  traditionary  restraints.  When 
European  poets  and  essayists  write  of  nature,  it  is  to  con- 
trast her  permaneace  with  the  mutability  of  human  Ufe. 
We  talk  of  the  everlasting  hills,  the  perennial  fountains, 
the  ever-recurring  seasons.  "  Damna  tamen  celeres  reparant 
Gcalestia  lunse — nos  ubi  decidimus  " —  In  the  same  spirit 
Byron  contemplates  the  sea  and  Tennyson  a  running 
stream.  In  America,  on  the  other  hand,  it  is  the  extent  <^ 
nature  that  is  dwelt  upon — ^the  infinity  of  space,  rather 
than  the  infinity  of  time,  is  opposed  to  the  limited  rather 
than  to  the  transient  existence  of  man.  Nothing  strikes  a 
traveller  in  that  country  so  much  as  this  feature  of  magni- 
tude. 'Hie  rivers  like  rolliog  lakes,  the  lakes  which  are 
inland  seas,  the  forests,  the  plains,  Niagara  itself,  wllh  its 
world  of  waters,  owe  their  magnificence  to  their  immensity ; 
and  by  a  transference,  not  unnatural  although  fallacious, 
the  Americans  generally  have  modelled  their  ideas  of  art 
after  the  same  standard  of  size.  Their  wars,  their  hotels, 
their  language,  are  pitched  on  the  huge  scale  of  their 
distances.  "  Orphaned  of  the  solemn  inspiration  of  anti- 
guity,"  they  gain  in  surface  what  they  have  lost  in  age ; 
in  hope,  what  they  have  lost  in  memory. 

" That  antravelled  worid  vhoae  msnin  ladM 

For  ew  and  for  ever  when  they  move, 

is  an  their  own;  and  they  have  the  arena  and  the  expecta- 


tions of  A  oontbent  to  set  against  the  culture  and  ths 
ancestral  voioes  of  a  thousand  years.  Where  Englishmen 
remember,  Americans  anticipate.  In  thought  and  action 
they  are  ever  rushing  into  empty  spacea  Except  in  a  few 
of  the  older  States,  a  family  mansion  is  rarely  rooted  to  the 
same  town  or  district ;  and  the  tie  which  unites  one  gene- 
nation  with  another  being  easily  broken,  the  want  of  con- 
tinuity in  life  breeds  a  want  of  continuity  in  ideaa  Tho 
American  mind  delights  in  speculative  and  practical,  sodal 
and  political  experiments,  as  Shakerism,  Mormonism,  Pan- 
tagamy ;  and  a  host  of  authors,  from  Emerson  to  Walt 
'Vndtman,  have  tried  to  glorify  every  mode  of  human  life 
from  the  transcendental  to  the  brutisL  The  habit  of  in- 
stability, fostered  by  the  rapid  vidssitudes  of  their  com- 
mercial life  and  the  melting  of  one  class  into  another,  drifts 
away  aU  landmarks  but  that  of  a  temporary  public  opinion; 
and  where  there  is  little  time  for  verification  and  the  study 
of  details,  men  satisfy  their  curiosity  with  erode  generalisa- 
tions. The  great  literaiy  fault  of  the  Americans  thus  comes 
to  be  impaiienee.  The  migority  of  them  have  never  leamt 
that  "  raw  haste  is  half-sister  to  delay;"  that  "  works  done 
least  rapidly,  art  most  cherishes."  The  makeshifts  which 
were  at  first  a  necessity  with  the  Northern  settlers  have 
grown  into  a  oustouL  Th^  adopt  ten  half  measures  instead 
of  one  whole  one ;  and,  beginning  bravely,  like  the  grandi- 
loquent preambles  to  their  Constitutions,  end  sometimes 
in  the  sublime,  sometimes  in  the  ridiculous. 

Many  of  the  artistic  as  well  as  many  of  the  sodal  pecu« 
liarities  of  the  United  States  may  doubtiess  be  traced  to 
their  form  of  government  After  the  most  obvious  wants 
of  life  are  provide^  for,  Demooracy  stimulates  the  produc- 
tion of  literature.  When  the  hereditary  privileges  of  rank 
have  ceased  to  be  reoognised,  the. utility,  if  not  the  beauty, 
of  knowledge  becomes  conspicuous.  The  intellectual  world 
is  spurred  into  activity:  there  is  a  race  in  which  the  prise 
is  to  the  swift  Everyone  tries  to  draw  the  eyes  of  others 
by  innumerable  imperfect  efforts  with  a  large  insignificant 
sum  total  Art  is  abundant  and  inferior:  whitewashed 
wood  and  briok  pass  for  marble,  and  rhythmical  spasms 
for  poetry.  It  is  acknowledged  that  the  prevailing  defect 
of  Aristocratic  literatures  is  formality;  tiiey  are  apt  to 
be  precise  and  restricted.  A  Democratic  literature  runs 
the  risk  of  lawlessness,  inaccuracy,  and  irreverence.  From 
both  these  extremes  the  Athenian,*  the  Florentine,  and 
the  Elizabethan  classics  were  preserved  by  the  artistic 
inspirations  of  a  flexible  tradition.  The  one  is  exemplified 
in  the  so-called  Augustan  ages  of  letters,  in  the  France  of 
Louis  XIV.  and  the  England  of  Queen  Anne,  when  men 
of  genius,  caring  more  to  perfect  their  style  than  to  estab- 
lish troth,  more  to  captivate  the  taste  than  to  stir  the 
passions,  moved  with  dipt  wings  in  a  charmed  cirde  of 
thought  The  other  has  its  best  illustration  in  the  leadens 
of  our  own  romantic  schools^  but  its  most  conspicuous 
devdopment  in  America;  a  country  which  is  not  only 
democratic  but  youthful  without  the  modesty  of  youth, 
nnmellowed  by  tiie  past  and  untrammelled  by  authority, 
where  the  spirit  of  adventure  is  unrestrained  by  feelings  of 
personal  loyalty — ^where  order  and  regularity  of  all  kinds 
are  apt  to  be  misnamed  subservience — ^where  vehemence, 
vigour,  and  wit  are  common,  good  taste,  profundity,  and 
imagination  tare, — a  country  whose  untamed  material 
infects  the  people,  and  diverts  them  from  the  task  of 
dvilisation  to  the  desire  of  conquest 

American  literature  is  cramped  on  another  side  by  the 
spirit  of  imitation.  It  has  been  in  great  measure  an  ofbhoot 
or  prolongation  of  our  own.  As  £iglish  sculptors  study  at 
Rome  and  Naples,  tho  most  prominent  Westem  artists  in 
every  department  have  almost  invariably  inaugurated  their 
careers  by  travellmg  in  Europe,  and  writing  dMoriptions  ol 
the  foreign  lands  where  they  have  found  their  ridiest  intel* 
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lartoal  cultnn.  Th&y  liate  aooght  the  toaieei^  the  themet, 
the  rales,  and  the  eanctlons  of  their  art  in  the  Old  World, 
and  their  highest  ambition,  like  that  of  all  oolonista,  has 
hitherto  been  to  receive  a  favonrable  Terdict,  not  from  the 
conntiy  ol  their  birth,  bat  from  that  of  their  anoeeton. 
Even  Franklin — in  some  respects  an  American  of  the 
Americans— was  in  philoeophj  a  practical  disciple  ol 
Locke,  as  Jefferson  was  ol  the  French  Bevolation.  "  The 
literaiy  genios  of  Oreat  Britain,'  says  De  TocqoeviUe,  "still 
darts  its  rays  into  the  recesses  c^  the  West  .  .  .  Ihe  small 
namber  d  men  who  write  are  English  in  snbetance,  and 
still  more  in  fonn."  Of  the  great  namber  of  men  who 
have  written  in  America  since  the  date  ol  this  criticism, 
onlj  a  few  have  written  much  to  oonfate  it  Washington 
Irving,  who,  in  the  coarse  of  f oar  distinct  visits,  spent 
mnch  of  his  life  in  Earope,  only  escapes  from  the.xdinence 
of  Addison  in  his  Kniehtrhocher  and  Datch  sketdiea.  On 
land  at  least,  Cooper — ^thongh  in  many  respects  an  original 
writer— eveiywhere  remembers  Scott  As  in  the  works  ol 
the  Scotch  novelist,  the  semi-barbaroas  f eadal  spirit  is  repre- 
•ented  in  conflict  with  modem  law,  in  those  ol  the  Ameri- 
can the  enterprise  of  New  England  is  straggling  against 
the  raggedness  ol  natore  and  a  savage  lif ei  The  writers 
of  the  last  thirty  years  have  been  making  strenaoas,  some- 
times spasmodic,  efforts  after  originality,  bnt  th^  are  still 
affected  by  transatlantic  associations.  In  the  style  ol  Mr 
HoUey  we  cannot  help  observing  the  stamp  d  Carlyle. 
The  Transcendental  movement  began  by  Emerson  is  ad- 
mitted to  have  derived  its  first  impulse  from  Sartor 
Huartut;  and  among  the  eccentricities  thai  mark  its 
followers  none  is  more  remarkable  than  their  mania  for 
Qennan  and  Oriental  qnotations.  The  tyranny  which  five 
oentaries'  load  of  flasm'rs,  in  the  same  tongae^  exercises  over 
the  mind  of  a  nation  not  yet  a  centory  old  is  very  mnch 
Btien^ened  bv  the  non-existence  of  an  international 
copyright,  which  leads  to  the  intellectaal  market  being 
patted  with  stolen  goods.  As  long  as  a  paUisher  in 
Boston  or  New  Tork  can  repaUish  a  good  hock  written 
In  Edinbnigh  or  London  without  paying  for  it,  he  is  likely 
to  prefer  an  andertaking  which  invdves  no  risk  and  com- 
paratively no  ontlay,  to  another  which  involves  both;  that 
Is^  the  republication  of  the  'R»gH«h  to  the  first  publication 
of  an  American  book ;  for  the  English  book  has  already 
attained  its  reputation,  and  its  popularity  in  America  is 
secured,  while  the  American  book,  for  the  copyright  of 
which  he  has  to  pay,  has,  except  in  the  case  of  a  few  authors, 
still  to  win  its  spun.  If  the  people  of  the  United  States 
had  spoken  a  language  of  their  own,  it  is  probable  they 
would  have  gained  in  oiigiziali^;  as  it  is,  tiiey  are  only 
now  beginning  to  sign  their  intellectual  declaration  of 
independence, — a  fact  confessed  among  the  latest  words  of 
their  own  greatest  prose  artist.' — "  Bred  in  Englidi  habits 
ol  thought  as  most  of  us  are,  we  have  not  yet  modified  our 
Instincts  to  the  necessities  of  our  new  modes  ol  lif ei  Our 
philosopheTS  have  not  yet  taught  us  what  is  best,  nor  have 
our  poets  sung  to  us  what  is  piost  beautiful  in  the  kind  ol 
life  that  we  must  lead,  and  therefore  we  still  read  the  old 
Bng^ish  wisdom,  and  haip  upon  the  ancient  strings." 

UL— Fabuib  Ajcbbigav  LiTx&i.TnB& 

We  may  trace  the  influence  of  the  foregoing  controlling 
facts  or  tendencies,  subject  to  various  phases  of  personal 
power,  through  the  three  great  periods  under  which  Anglo- 
American  luiBtozy  obviously  falls: — The  Colonial,  the 
Revolutionary,  and  that  of  the  19th  Century. 

1.  The  Colonial  Period, — little  of  interest  in  the  world 
of  letters  has  some  down  to  us  from  the  17th  century  in 
the  West  Sandys's  OM,  translated  on  the  banks  of  the* 
Janes  Biver,  dedicated  to  Charlee  L,  and  published  1626, 


Is  worthy  of  note  aa  the  first  oontnbatMii  to  fiiglish 
literature  from  America.  About  the  same  date  the  Welah 
Puritan  Yanghan  sent  home  his  GMen  FUece  from  New- 
foundland, and  Captain  Smith  gave  to  the  wodd  ha 
descriptions  of  ViigiDia.  Bnt  the  earliest  verse  that  has  a 
real  daim  to  be  regarded  as  American  Is  a  doggerel  Hst, 
by  an  anonymous  author,  of  Kew  Engknd's  annoyancM, 
which,  if  we  remember  the  date — a  generation  after 
Spenser  had  celebrated  "  the  Indian  Peru "  in  his  JVury 
Quern — ^win  confirm  our  view  ol  the  backwoodsman's  want 
of  leiBure  for  "  polishing  his  stana:* — 

*•  Tlw  pUoe  whan  wb  live  ii  a  wfldeniMi  wood, 
'Where  gnee  ie  much  weating  thaf  ■  frnitfbl  and  good. 
•  •  •  • 

If  ftwh  meet  be  weatiiig  to  fill  up  our  dish. 
We  have  eenote  and  pumpkin^  and  tnmipe  and  fish ; 
We  have  poinpldne  at  morning  and  immpUna  at  noon. 
If  it  wee  not  rar  pmnpUne  we  ahoola  ha  undone. " 
A  little  later  we  have  a  Puritan  version  of  the  Psalms,  the 
worst  of  many  bad;  and  about  1660  the  poems  of  Anne 
Bradstreet  and  Beigamin  Thomson,  worthy  of  mention, 
but  scarcely  readablei     In  prose  are  relics  of  the  seimoos 
and  controversies  ol  Roger  Williams  and  John  Cotton  and 
£liot,  the  apostle  d  tiie  Indians,  with  the  ponderooi 
Magnalia  and  witch  denunciations  of    Cotton   Mather. 
The  main  literary  event  of  the  centuiv  was  the  founda- 
tion (1686)  of  Harvard  University.     Tale  College  followed 
at  a  long  interval,  and  subsequently  Prloceton  College,  and 
Brown  University  (Bhode  Island).     In  all  new  countriee  in- 
dustrial and  commercial  interests  are  at  first  the  strongest 
The  febrile  activity  produced  by  fear  of  a  sterile  future  leavee* 
littie  room  for  speculative  imagination.     But  in  the  Nen 
World,  oolimised  in  part  by  adventurers,  in  part  by  reh- 
gious  refngesa  and  enthusia!its,  another  influence  was  from 
the  first  at  work.     When  her  solitudes  began  to  give  place 
to  cities^  the  brains  ol  her  people  were  expended  on  the 
farm  or  the  exchange  with  a  seal  materially  modified  bj 
the  spirit  and  f ormulaB  of  the  faith  which  led  the  founders 
ol  the  Northern  States  across  the  sea,  and  continued  to 
infuse  a  religious  element  into  their  enterprises.    This 
element,  which  elevated  the  settlers  ol  Kew  ^gland  aboTe 
ordinaiy  emigrants,  adding  to  their  strength  and  giving  a 
faster  dye  to  their  morality,  was  yet,  in  its  original  form, 
no  more  &vourable  to  freedom  or  variety  ol  thought  than 
the  industrialism  by  which  it  was  surrounded.     But  it 
begat  and  foetered  the  Puritan  theological  literature  which 
was  concentrated  in  the  massive  yet  indaive  treatises  and 
discussions  d  Jonathan  Edwards  of  Connecticut— (170^- 
1758)-^who,  if  not,  aa  asserted  by  American  panegyiirta, 
"  the  first  man  of  the  worid  during  the  second  quarter  of 
the  18th  century,"  was  yet,  by  the  dear  vigour  of  his 
thought  and  the  force  of  its  expression,  one  ai  the  fore- 
most figures  of  that. era.     An  estimate  of  his  rank  as  a 
theologian  belongs  to  a  distinct  branch  of  the  history  of 
American  literature.    It  is  enough  here  to  refer  to  the 
testimony  d  all  competent  judges  aa  to  the  aingubr 
luddity  of  his  style,  and  to  that  d  his  contemporaries  as 
to  the  fervour  of  his  eloquence  and  the  modest  simpHdtf 
of  hii  lifei     Passages  of 'his  occasional  writings,  ss  the 
description  of  his  future  wife^  evince  a  grace  and  sweet- 
ness of  temper  not  always  aasodated  with  the  views  of 
which  he  was  and  remains  the  most  salient  EngUah  advo- 
cate.   A  alightiy  junior  contemporary  d  Edwards,  the 
exponent  kot^  ^xt*"  ^  ^  other^^that  is,  the  secular  side 
of  early  Am^n*^*"  life— was  destined  to  see  the  end  of  one 
and  play  a  prominent  part  in  opening  another  era  of  his 
country's  history.     Bez^jamin  Franklin,  aa  long  as  Utili 
tarian  philosophy  endures,  will  be  a  name  to  ooiyure  with. 
It  is  darum  ei  eenerdbile,  though  its  owner  was  endowed 
with  as  little  as  possible  for  a  great  man  d  the  "laenltj 
divinei*    Frankhn's  antobiography,  the  details  d  whidi 
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need  not  find  pUoe  here,  is  as  romantb  as  the  life  of  an 
nnromantio  peison  can  beu  The  incidents  of  the  young 
candle-moulder  —  the  printer's  apprentice — the  ballad- 
monger  wisely  disoonnged  by  the  wise  paternal  oritieism, 
" y ersemakers  aie  generally  beggars* — the  ronaway, 
eating  rolls  on  the  Fhiladelplua  street— his  straggling  life 
ID  London  with  Balph  of  the  Jhtnciad — ^his  return,  "  cor- 
recting the  erratom "  of  his  infidelities  by  marriage  with 
his  old  Pennsylvanian  friend — ^his  soccees  as  a  printer, 
economist^  statesman,  and  diplomatist— -his  triumphs  in 
natural  and  political  philosophy,  clenched  in  Turgofs 
line,  adapted  from  Mamlius — 

"  Eripoit  eslo  folmen,  eoeptromqne  tynnnii " — 

his  examination  before  the  House  of  Commons,  resulting 
in  the  repeal  of  the  Stamp  Act,  when  Lord  Chatham  spoke 
of  him  as  one  who  was  **  an  honour  not  to  England  only, 
but  to  human  nature  " — ^his  signature  of  the  Declaration  of 
Independence — ^his  ministry  in  France  and  popular  triumph 
with  Voltaire^  who  said,  "  Je  n'ai  pu  roister  au  d^sir  de 
parler  un  moment  la  langue  de  FranUin' — ^the  acclamations 
of  shouting  multitudes  on  his  return  home-— Mirabeau's 
announcement  of  his  death  (in  1790,  in  his  eighty-fourth 
year)  to  the  Assembly — "the  genius  which  has  freed 
America,  and  poured  a  flood  of  light  oyct  Europe,  has 
returned  to  the  bosom  of  the  divimty  " — are  elementary 
facts  of  schoolboy  history.  They  are  the  records  of  the 
succeasiye  stages  of  the  greatest  success  achieved  in  modem 
times  by  the  genius  of  common-sense,  integrity,  -and  in- 
dustry indomitable.  Franklin's  experiments  and  physical 
diecoTeries  form  a  chapter  in  the  history  of  science ;  but 
half  of  his  fame  even  in  this  field  is  due  to  the  precision 
and  clearness  of  the  manner  in  which  they  are  announced. 
"The  most  profound  obserrations,"  says  Lord  Jeffrey, 
"  are  suggested  by  him  as  if  they  were  the  most  obvious 
and  natural  way  of  accounting  for  phenomena."  The 
same  literary  merit  characterises  the  financial  pamphlets 
and  treatises  which  first  brought  him  into  celebrity.  Both 
are  marked  by  the  same  spirit, — ^the  loye  of  the  Useful, 
which  was  his  passion  through  life.  Franklin  follows 
Bacon,  to  an  extreme  opposed  to  that  of  the  Flatonists,  in 
decrying  abstractions.  Archjrtss  is  said  to  hsTC  apologised 
for  inventing  the  arch.  Franklin  is  ashamed  to  have 
wasted  time  over  pure  mathematics  in  hii^  "magical 
squareiL"  His  aim  is  eveiywhere  to  bring  down  philo- 
sophy, like  the  lightning,  from  heaven  to  earth,  "illuuirans 
commoda  viicg,"  His  ethics — ^thoee  of  Confucius  or  the 
Seven  Sages,  modified  by  the  experience  and  the  circum- 
stances of  a  later  age— are  embodied  in  the  most  famous  of 
popular  annuals.  Poor  BicharcPi  Almanaek,  in  which  for 
twenty-six  years  he  taught  his  readers  (rising  to  the 
number  of  10,000)  "the  way  to  be  healthy  and  wealthy 
and  wise,"  by  following  simple  utilitarian  rules,  set  f ortii 
in  plain  incirive  prose  and  rhyme,  rendered  attractive  by 
a  vein  of  quaint  humour  and  the  homely  illustrations 
always  acceptable  to  his  countrymen.  The  same  train  of 
thought  appears  in  the  "  Whistle,"  among  the  letters  from 
Paasy,  where  his  persistent  deification  of  thrift  appears 
side  by  side  with  graceful  complimei^ts  to  Meadames 
Helvetius  and  Brillon,  records  of  the  aftermath  of  senti- 
ment that  often  marks  a  green  old  aga  Franklin  remains 
the  most  practical  of  philosophers  in  perhaps  the  most 
practical  of  nations. 

2.  Ths  Rwoiution  Period. — It  has  been  often  remarked 
that  periods  of  political  national  crisis  are  more  favourable 
to  the  preparation  than  to  the  actual  production  of  litero- 
tura  Wordsworth's  assertion,  that  poetry  is  the  outcome 
of  emotion  recollected  in  tranquillity,  applies  with  slight 
modification  also  to  artistic  prosei  The  demands  of  instant 
ftotion  east  the  reflective  powers  into  abeyance,  but  a 


stormy  era  is  the  seed-time  of  a  later  harvest  There  is 
only  one  exercise  of  the  imagination  that  it  directly  stimu- 
lates—that of  the  orator ;  and  the  conditions  of  his  success^ 
save  in  a  few  instances,  make  a  drain  on  his  posthumous 
reputation.  In  reading  even  the  greatest  speeches  of  the 
past,  divested  of  the  living  presence  which  gave  them 
colour  and  force,  we  find  it  difficult  to  account  for  the 
effect  which  thiy  are  known  to  have  produced.  They  are 
the  ashes  or  the  fossils  of  genius.  Little  that  is  of  per- 
manent literaiy  value  is  1&  us  of  the  harangues  that 
were  the  trumpet-caUs  of  patriotism  during  the  American 
Bevolutionaiy  War.  The  triumphs  of  Patrick  Henry,  who 
"  wielded  at  will  that  young  democraty,"  are  commemor- 
ated in  the  judicious  biography  of  Wirt,  but  few  of  his 
orations  are  accurately  preserved ;  and  of  the  speeches  of 
James  Otis,  which  were  compared  to  "  fiames  of  fire,"  we 
have  mainly  a  tradition.  His  pamphlet  (1762),  entitled 
A  Vindication  of  ths  oonduet  oftheHoute  of  Repreaentci- 
tiveSf  is  considered  to  contain  the  germ  of  the  Declaration 
of  Independence.  Among  other  considerable  efforts  of 
eloquence,  those  of  Fisher  Ames  are  worthy  of  note  'as 
being  directed  in  great  measure  against  the  excesses  of 
democracy.  The  master-minds  of  the  era  were  the  states- 
men and  jurists,  who  fought  for  the  free  soil,  sunk  the 
deep  foundations,  and  reared  the  superstructure  of  the  new 
Commonwealth.  The  history  of  American  law  is  a  distinct 
theme.  It  must  suffice  here  to  mention,  as  claiming  recog- 
nition in  the  field  of  letters,  Washington  himself,  in  hu 
clear  and  indsive  though  seldom  highly-polished  corre- 
spondence ;  his  biographer  John  Marshall,  chief  justice  of 
the  supreme  court  from  1801  to  1835,  one  of  the  early 
pilots  of  the  state,  who  left  behind  him  a  noble  and 
stainless  name,  and  laid  down  the  first  principles  of  that 
international  code  afterwards  elaborated  by  Wheaton; 
Madison,  John  Jay,  the  elder  Adams,  and  Alexandei 
Hamilton,  during  ike  war  Washington's  "  most  confiden- 
tial aid,"  afterwards  the  presiding  genius  of  the  movement 
represented  by  the  Fedtraliatj  the  organ  of  the  anti- 
democratio  party.  To  this  he  contributed  three-fourths  of 
the  material,  marked,  as  are  all  his  papers  and  speeches,  by 
originfd}ty  of  thought,  breadth  of  view,  and  purity  of  style. 
As  secretary  of  the  treasuiy,  he  became  perhaps  the  greatest 
of  financiers.  The  general  judgment  of  hu  countrymen 
acquiesces  in  the  terms  of  the  tribute  paid  to  his  memory  by 
Ouisot.  "  He  must  be  classed  among  the  men  who  have 
best  known  the  vital  principles  and  fundamental  con- 
ditions of  s  government  worthy  of  its  name  and  mission." 
Of  Hamilton's  numerous  historical  sketches,  the  most 
celebrated  is  his  letter  to  Colonel  Laurens  giving' an 
account  of  the  fate  of  Miyjor  -Andr^,  in  which  refinement 
of  feeling  and  inflexible  impartiality  of  view  are  alike 
conspicuous.  The  great  and  unhappily  the  bitter  anta- 
gonist of  the  Federalists  is  one  of  the  most  conspicuous 
figures  in  the  histoxy  of  /jnerican  thought  Thomas 
Jefferson  (1745-1826),  President  from  1801  to  1809,  is  the 
representative  in  chief  of  the  revolutionary  spirit  of  his 
age  and  country.  While  his  rival  compeers  stood  firmly 
on  the  defensive  against  the  encroachments  of  an  arbitrary 
government,  his  desire  wss,  in  politics  as  in  speculation 
generally,  to  break  with  the  past  Inspired  with  patriotic 
zeal  by  Patrick  Hemy's  denunciations  of  the  Stamp 
Act,  he  came  forward  prominently  in  1769  as  a  member 
of  the  Colonial  Assembly  of  Virginia.  In  177G  the  main 
part  of  the  responsibility  of  drawing  up  the  Declaration  of 
Independence  fell  upon  him.  In  1784  he  was  appointed 
minister  of  the  congress  in  Paris,  where  he  spent  the 
greater  part  of  six  years,  and  brought  back  an  admiration 
for  those  phases  of  the  French  Revolution  from  which 
the  more  temperate  judgments  of  Hamilton  and  Fisher 
Ames  had  recoiled.    He  threw  himself  heart  and  eoul  into 
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ike  §rmM  oi  the  Democratic  party,  and  in  the  constitutional 
•traggle  that  ensned  his  keener  lenae  of  the  direction 
in  which  popular  sjmpathier  were  tending,  with  the 
weight  of  his  half  physical  energies,  gaTe  him  the  ascend- 
ancy over  the  wider  knowledge  and  more  far-seeing  intel- 
lects of  his  adyersaries.  Jefferson  might  be  termed  the 
Danton  of  the  West»  but  his  forte  lay  not  so  much  in  oratory 
■s  in  political  management  and  incisi're  ntacity.  More 
perhaps  than  any  other  great  statesman  of  his  age,  he 
aspired  to  be  an  author,  to  which  title  the  best  passages 
in  his  IfotM  on  Virfftnia,  his  AuiobxograpKf,  and  Corretp<md- 
ene$y  giTe  him  a  fair  claim.  His  descriptions  of  scenery  in 
the  tint  are  always  pleasing  and  generally  graphic.  His 
■ketches  of  Continental  society  are  Uvely,  and  his  occasional 
flights  cl  fancy,  as  the  dialogue  between  the  head  and  hearty 
at  least  ingenious.  His  rdigion  and  ethics  were  those  of 
his  friend  Tom  Paine  and  the  Snefdopidie, 

The  agp  of  ths  Tittiif  in  tnaMtUntic  hiatorr  aboonds  In  minor 
literati,  whow  light  efFaaloni,  mainly  ■atirieal  or  aaacriptiTe  sketehM 
ia  proM  and  yeru^  throw  a  aomewiiat  dim  and  ramd  Inatra  orer 
its  grsTcr  page.  The  bulk  of  theae  obTiooa  ralectiona  of  tha 
mannar  and  thonght  of  Butler,  Pope,  and  Swiit^  or  of  Qay,  Prior, 
and  Bhenitone,  are  a  penance  to  trade  through,  and  aoaroe  claim  re- 
membrance for  their  authors.  A  few  etand  out  oonspiououaly  by 
the  celebrity  of  the  namee  with  which  they  are  aaaociated,  or  a 
certain  radne«  and  approach  to  originality  in  their  etyle^  Of  these 
the  chief  are  : — The  locial  caricatnree  of  Judp  Braekenridge  (who^ 
though  bom  in  Scotland,  llred  in  America  from  infancy),  and  hia 
doggerel  but  Tigorous  lines  on  Bunker'a  Hill ;  the  once  popular 
humoroua  lyrio  entitled  MPFlngal,  hr  J.  Tramh^  alio  the  author 
of  Ths  Frogrui  ijf  J>u7tuu,  in  Xob  Hndibraetio  metre  which 
eeema  to  haye  been  uacd  by  imitators  to  ahow  how  intolerable  it  is 
in  any  but  the  original  hands  ;  the  more  flowing  but  on  the  whole 
commonplace  odes  of  Philip  Freneau,  including  nis  patriotic  hymns 
to  Washington,  with  the  moremusicallyricethe  "  Wfld  Honeysuokla" 
^  and  the  "Indian  Death  Bong, "  andhie  prose  tnUtltdJdvfataJuthon; 
the  political  satires  of  Mercy  Warren,  authoress  of  Tkingt  iuo$s$ary 
to  a  ffomin  (the  obrious  model  of  the  more  modem  eauib^  Nothing 
to  Wear\  and  of  a  H'Mory  qf  (ht  Bno^uiion,  rememoered  only  as 
being  the  first  in  date  ;  the  patriotic  Thap«odics  of  Phillis  Wheatley, 
hiterestinff  as  the  production  of  a  youujg  negress  brought  from 
Africa  in  1761,  and  soon  afterwards  sold  in  Boston  to  the  mistress 
from  whom  she  took  her  name  ;  Francis  Uopkinson's  BattU  qf  ilu 
Kjtft  and  his  FrtHfi  Btory — a  burlearj[ue  closely  faiUiioned  after 
Arbuthnot'a  JoK%  3ii/Z— his  ^Vv  RooJ^  meaning  tne  American  con- 
stitution, and  his  satire  on  the  pedantry  of  the  eoiencee  entitled 
the  SaU  Box;  Joel  Barlow's  fftuty  Puddijig ;  the  humorous  Wanit 
qflfan,  by  Quiney  Adams,  more  prominent  aa  a  atatesman  than  as 
a  poet ',  and  on  a  similar  but  higher  platform  the  best  of  too  laige 
a  yolnme  of  yerses,  in  which  the.  "  Triumph  of  Infidelity"  (after  the 
manner  of  Cowper\  the  *'Con(}uoat  of  Canaan,"  and  "Columbia,  *  are 
the  leading  pieces,  by  the  amiable  tlieolocian  Dr  Timothy  Dwight 
Dwight's  prose  dearnpMons,  as  that  of  the  Notch  of  the  White  Moun- 
tains and  the  evening  on  Lake  George,  are  superior  in  graoe  to  his 
efforts  in  rhyme. 

TUe  balUid  literature  of  the  reyolution  days  is  said  to  hayt  at- 
tracted the  attention  of  Lord  rhatham,  less  prooably  from  its 
Intrinsio  merit  than  fiom  its  faithful  though  rough  embodiment  of 
the  sentiment  that  not  only  moycd  oyer  the  surface,  but  penetrated 
the  depths  of  the  national  life.  The  anonymous  popular  literature 
of  a  country  is  the  best  **  ah^traot  and  brief  chronicle  of  the  time  *' 
In  which  it  is  produced.  The  son^  current  in  America  during  this 
era,  inspired  by  the  same  spirit  and  pitched  in  the  eame  key,  are 
historirally  interesting  and  artlsti  ally  nonotonoua  They  celebrate 
in  rude  yene  the  aohi)>yementB  of  native  heroes,  like  **  Bold  Haw- 
thorne ;'  or  ridicule,  like  "Jack  Brag,"  the  British  Lion,  or,  like  the 
'*  Fsts  of  Bnrgoyne,"  the  oyerthrow  of  vaulting  ambition ;  or,  aa  in 
**  Wyoming  Massacre,"  bewail  the  fate  of  the  fallen  :  or,  as  in  "  Free 
America,"  cele bratp  with  schoolboy  hussahs  the  triumph  of  the  good 
cauea  Amouff  the  very  rade  national  anthems  of  the  West; 
"Yankee  Doodle**  is  remarkable  aa  having  been  an  old  Dutch 
catch  adapted  into  an  English  satirical  chanty  and  adonted,  with 
conscious  or  unconscious  irony,  by  the  Amcnoan  troops.  "Hall 
Col  imbia, "  which  as  s  poetloal  production  takes  even  slower  rank 
than  "Rule  Britannia,"  waa  a  eomewhat  later  production  by 
Joseph  HopkinBon\l708)*,  and  the  "  Star>8pangled  Banner"  of 
Francis  S.  Key  is  associated  with  the  traditions  of  the  second 
British  wsr.  As  inspired  with  the  spirit  of  the  18th,  though  be- 
longing in  date  to  tne  early  years  of  the  10th  century,  we  may 
nention  in  advanoe  tha  **  Pilgrim  Fathers"  of  J.  Plerpont,  Wood- 
worth's  "Old  Oaken  Bucket,"  "Hom^  Sweet  Hom^'*  by  J.  H. 
Parne ;  the  humoroua  burlesque  of  J.  G.  Saze.  *'  Miss  iiacBrlde  ; " 


and  the  verses  of  the  great  nainter  and  crsdltabla  roms&eci  Weak, 
ingtoa  Allaton,  with  the  refrain  "  We  are  ona." 

English  philology  and  literature  were  during  this  period 
represented  by  the  famous  lindley  Murray,  and  Noah 
Webster  (175^1843^,  the  anthor  of  the  best  dictionary  of 
our  language  that  nas  appeared  since  Johnson'a  la 
natural  science,  the  two  Bertrams ;  Alexander  Wilson  the 
ornithologist;  and  Audubon,  the  literary  glory  of  Louisiana, 
whose  descriptions  of  animate  nature  rivid  those  of  Buflfoo, 
are  illustrious  names. 

lY. — ^Teb  LiTiBAruBB  Of  THB  KiiiJSTXJUiTH  CiznruBT. 
Prot4  Writxnfft, 
L  In  a  rapid  estimate  of  the  literature  of  this  prolifis 
age  we  can  cmly  signalise  its  contributions  to  tha  seveni 
branches  of  physical  and  mental  science,  ^o  Unitad 
States  haye  during  the  last  two  generations  been  justly 
proud  of  the  names  of  Morton  and  Schoolcraft  in  ethnolo^, 
ol  Bowditch  in  mathematics,  of  Sullivan  and  Dana  in 
chemistiy  and  mineralogy.  Their  classical  scholarahip, 
whioh  hardjy  oompetes  with  that  of  England,  has  yet  been 
fairly  maintained  by  Eyerett,  Felton,  Woolsay,  Anthon. 
and  Robinson.  Dr  Marsh  is  an  accomplished  Engliali 
scholar,  while  Flrof  essor  Whitney  is  a  learned  and  aecurata 
philologist  whose  researches  in  Sanscrit  are  well  known 
and  appreciated  by  European  OrientalistSb  The  mets- 
physiai  schools  of  Locke  and  Raid  are  nowhece  better 
represented  than  in  America  by  Dr  Bowen  and  Dr  N. 
Porter.  The  place  of  Marshall  as  a  jurist  has  beea 
worthily  filled  by  Chief -Justice  Kent  and  Judge  St(»y; 
tha  latter  of  whom  ranks,  by  virtue  of  his  essay  on  classical 
ttndies  and  his  graceful  descriptions  of  natural  scenery, 
among  the  most  acoompUshed  of  the  numerous  prof  esrional 
men  who  have  in  the  Kew  World  deyoted  th^ir  leisore 
hours  to  lighter  literature. 

The  inhabitants  of  the  United  States  haye  always  otea. 
noted  for  remarkable  fluency,  sometimes  a  super-fluency 
of  speech.  The  early  years  of  the  cenhuy  were  illnstrsted 
by  the  fiery  zeal  of  Randolph  and  the  practical  foree  and 
occasional  impassioned  eloquence  of  Heniy  Clay.  The 
great  political  controyendes  inherited  from  the  preceding 
age  found  their  most  conspicuous  popular  exponents  ia 
two  leading  minds  laying  daim  to  diyerae  kinds  of  great- 
ness^ and  destined  to  be  in  almost  incessant  antagomsm. 
John  C.  Calhoun,  the  most  illustrious  representatiye  of 
the  Southern  States,  of  whose  rights,  real  or  imaginary,  he 
was  during  his  life  the  foremost  champion,  waa  by  educa- 
tion and  choice  a  professional  statesman.  Secretary  cf 
War  in  1817,  and  Vice-President  of  the  Commonwealth  in 
1835,  he  resigned  the  latter  office  on  occasion  of  the  dis- 
pute about  the  tariff  law  in  1832,  to  become  the  leader 
of  the  Opposition ;  and  in  yindicatin^  the  attitude  of  South 
Carolina  was  the  first  to  lay  the  strands  of  the  fnturs 
Secession  war.  The  most  accomplished  modem  apologist 
for  slaveiy,  it  is  probable  that  he  only  hastened  the  conflict 
between  opposmg  principles  which  was  sooner  or  later 
inoyitablei  Calhoun's  eloquence,  as  attested  by  his  audi- 
tors and  the  numerous  speeches  and  papers  preserred  in 
the  six  yolumes  of  .his  published  works,  wss  notable  for  its 
earnestness  and  grayity,  the  terse  polish  of  its  manner,  for 
philosophic  generalisations  and  analytical  dialectics  Hii 
prevailing  sincerity  and  candour  haye  made  his  memoiy 
reapectea  by  those  farthest  remoyed  from  him  m  sentiment 
and  opimon.  Daniel  Webster,  on  the  whole  the  grandest 
orator  of  the  New  World,  was  during  the  greater  part  of 
his  career  the  champion  o'  Massachusetts  and  the  assertor 
of  her  policy.  His  defence  of  that  State  in  the  Seuats 
(1830)  against  General  Hayne  of  Carolina,  and  his  oratorical 
duel  with  Calhoun  ^1838),  resulting  in  the  temporary  orw^ 
throw  of  the  doctrme  of  nullification,  are  among  the  most 
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timmrfcahto  Momphs  of  debate  in  hliUny.  Bmm  ii  Us 
plmdingi  on  eriminal  trials  have  an  almost  tsmUa  poiwer. 
Bui  his  literary  gemus  and  ridmeas  of  illustration  found 
freer  seope  in  his  famous  appeal  for  the  Greeks  in  1824, 
bis  greet  speech  (1820)  on  the  second  centennial  aimi- 
Tersaiy  of  the  landing  of  the  Pilgrims,  or  his  address 
(1825)  on  laying  the  comer-stone  ^  Bunker  Hill  monu' 
menl  Webster's  eloquence,  everywhere  solid,  massive, 
and  on  great  occasions  glowing  witii  a  lurid  light,  is  not 
the  mere  record  of  half-forgotten  strifes ;  it  is  "  vital  in 
every  part,*  and  belongs  to  the  permanent  literature  of  his 
eonntiy,  in  whose  poUtical  arena  he  was  during  his  life 
perhaps  the  most  powerful  aotor«  The  art  of  making 
commemorative  speeches,  technically  eaUed  "orations,* 
lias  been  cultivated  in  North  America  to  excess.  The 
great  master  in  this  species  of  composition  was  Edward 
£verett,  distinguished  by  his  early  association  with  Lord 
Byron  in  Greece,  the  high  dignities — governor  of  Massa- 
chusetts, minister  to  the  court  of  St  James's,  and  president 
of  Hanard — ^to  which  he  attained,  and  by  the  variety  of 
his  accomplishments.  Mr  Everett  was  for  ten  years  a 
useful  member  of  Congress.  In  his  literary  work  he 
displayed  an  almoet  fatal  fluency,  having  contributed  to 
the  "North  American  Review,*  <rf  which  he  was  for  some 
time  editor,  upwards  of  a  hundred  articles  in  the  space  of 
a  few  yeara  These  articles  sie  inevitably  of  unequal 
merit,  but  they  everywhere  evince  the  ripe  scholar^p 
of  a  highly  cultivated  mind.  The  volume  by  which  he 
is  best  remembered — twenty-seven  Orations — published 
in  1836,  is  marked  by  the  same  characteristica  Discoursing 
on  a  wide  range  of  subjects — among  which  the  refrains  are 
America  and  Qreece,  the  '*  Mayflower,'  the  Flrogress  of  Dis- 
covery, Patriotism,  Reform,  tiie  Republic,  Concord,  Lex- 
ington, and  the  inevitable  Bunker  Hill — these  speeches 
are  always  able,  but  seldom  inspiring:  carefully  elaborated 
and  richly  adorned,  they  are  the  productbn  of  the  first  of 
ihetoddans  rather  than  a  genuine  orator. 

Among  the  nmsinlng  lawyen  and  statecmeii,  remarkablr  nnin*- 
lOTM  ia  tbe  Stetei,  who  bava  in  the  ooqim  of  thair  pforaMJonnl 
oanon  mad*  hit^jr  eraditaUa  oontribationa  to  litaratnn,  tt  maj 
raflea  to  mention  H.  Swinton  LegarA  of  Charlaaton,  at  ona  tima  a 
atadent  of  law  at  Edinburgh,  a  prominent  speaker  in.  the  Honae  of 
Beweaentattva^  alterwarda  IVesident  TVler's  attomeT*g«nera],  who 
paoUshed  in  tha  SnOKtm  Quarttrly  and  N0W  Torh  HtvUwt  a  aariea 
of  maatarlj  eritioiama  mainly  relating  to  Oreek  and  Bomaa  litara- 
tuTC  i  J.  P.  Kennedy  of  Baltimore^  a  aoooeaafal  barrister  and  Con- 
grneimiii,  alao  a  vigorooa  anayist  and  author  of  aoma  remarkably 
Svely  aketchee  of  country  life  and  maDnera  In  the  Old  Dominion ; 
Riofcuud  H.  Wilde,  of  Georgia,  in  which  State,  after  anrmountmg 
tmnaoal  di/Bonltiea  with  remarkable  peneveranms  he  roao  at  tha  bar 
to  be  attomav-general,  author  of  the  aong  entitled  tha  "  Lament  of 
tha  Ckptlra,  and  of  a  life  of  Tasao,  diiplaying  great  reaearoh 
and  oocaaionallT  lubtle  eriticiam,  written  after  two  yeara*  reaidenoe 
in  Europe ;  and,  taking  higher  rank  aa  an  author,  lUchard  Dana,  a 
barriatar  of  tha  early  yeara  ot  tha  century,  and  adherent  in  poUtica  of 
tha  old  Fedenliat  patty  in  the  atate.  Dan*  became  known  in  tha 
world  of  lettera  aa  tha  author  of  a  Fourth  of  July  Oration  in  1814, 
and  aomewhat  later  aa  the  contributor  to  the  North  Anuriean 
Rivitw  of  appreciative  and  dlacriminating  critiouuna  of  the  Engliah 
lake  poeta.  In  1 827  he  publiahed  hia  fantaatio  ghoet  atory  of  the  ''Buo- 
canear  "  and  other  poema,  to  which  he  continued  to  add  at  intanrali. 
Many  of  hia  minor  reraes  are  characteriaed  by  remarkable  grace, 
but  they  want  original  force.  Among  contemporary  politician!^ 
Mr  Wendell  PhilUpe  ia  the  only  one  who  can  be  called  a  great  orator ; 
tbe  eaaa  and  energy  of  hia  style  at  its  beat  being  raralv  surpasaed. 
But  tha  apaachea  of  Mr  Sumner  are  eloquent,  and  nia  arranga- 
mant  of  facta  oonverging  to  clench  hia  aigumont  ia  often  maaterly. 

%  HisTOBT,  ss  the  reflection  of  philosophy  on  the  states- 
manship and  the  struggles  of  the  past,  s^dom  comes  very 
asriy  in  nation&l  literaturei  The  18th  century  in  America 
supplied,  in  letters,  journals,  and  contemporary  chronicles, 
material  for  more  elaborate  and  comprehensive  treatment 
in  the  19th  at  the  hands  of  George  Bancroft,  a  leading 
Democrat,  who  held  the  post  of  repreaentative  of  hb  country 
in  Great  Britain  from  1846  to  1849.     His  great  work^ 


three  vohunes  of  which  are  devoted  to  the  Colonisation 
and  seven  to  the  Revolntionaiy  period — ^pubUshed  at  in- 
tervals bstween  1884  and  1874,  has  been  generally  ac- 
cepted as  the  standard  history  of  the  United  States  up 
to  this  timfli  The  book  is  written  for  the  most  part  in  a 
sufficientiy  vigorous  style;  somewhat  defective,  however, 
in  elegance,  sod  eharaoterised  by  a  certain  monotony  and 
want  oi  ease,  which  detracts  from  the  pleasure  of  the  reader. 
Bancroft's  statements  of  matters  of  fact  are  generally 
reliable ;  but  his  comments  are  moulded  even  more  than 
is  usual  by  the  foregone  theories  of  a  political  partisan. 
The  rival  histoiy  of  Richard  Hildreth,  which  appeared  in 
six  volumes,  issued  in  rapid  suocession  (1849-^8),  while 
marked  by  the  same  Puritan  tone,  is  even  more  severe 
in  its  judgments.  The  style  is  more  animated,  but  mora 
prone  to  the  iorva  volttpUu  of  false  rhetoria  The  key- 
note ol  the  sentiment  which  pervades  Mr  Hildreth's  book 
is  to  be  found  in  Ids  keen  abolitiomst  views,  previously 
expressed  in  a  juvenile  work  of  the  author,  The  WhiU 
Slmm,  One  of  its  merits  is  its  appreciation  of  the 
Federalists,  and  especiaUy  ol  the  gemus  and  character 
of  their  leader,  Hsmilton.  Of  tin  host  of  national  bio- 
graphies in  wliich  the  West  abounds,  Sanderson's  Livea 
of  ikt  Sifffun,  the  hiitorical  sketchee  of  G.  0.  Yerplanck, 
Wirfs  Fairick  ffenrp,  and  the  stupendous  seriee  edited 
and  largely  written  by  Jared  Sparlu,  may  be  signaHsed. 
Nearly  one-half  of  the  works  of  the  most  classic  American 
prose  writers  ol  the  generations  previous  to  our  own  are 
hirtorical  or  biograplucsL  Washington  Irving^s  Conquett 
of  Oranada,  and  his  lives  of  Columbuif  the  FolUnoen  of 
MahomHf  Ooldtmith,  and  WcMnfftom,  if  not  the  meet  ori- 
ginal, are  among  the  most  interesting  of  his  works— accu- 
rate in  their  leading  estimates,  and  marked  by  the  usual 
amoothneas  and  even  flow  of  his  style.  Irving  contemplated 
a  continuation  of  the  record  of  the  early  relations  of  Spain 
to  the  New  World,  but,  with  hia  wonted  generosity, 
abandoned  the  theme  on  hearing  that  the  tssk  had 
been  assumed  by  worthy  hands.  The  works  of  William  H. 
Pkeeoott,  the  most  artistic  historian  to  whom  the  United 
States  have  hitherto  given  birth,  are  remarkable  from  the 
difficulties  under  which  they  were  produced,  and  for  the  well- 
deserved  suooeas  which  they  have  achieved.  This  success 
is  due  in  part  to  the  genius  and  indomitable  industry  of 
the  writer,  in  part  to  the  steady  concentration  of  his  poweia 
on  the  arduous  undertaking  of  which  he  had  at  an  early 
age  formed  a  just  estimate.  In  a  diaiy  of  1819  (that  is, 
in  his  twenty-third  year) he  allows  ten  years  for  preliminary 
studies  and  ten  more  for  the  execution  of  his  task — a 
notable  example  to  his  countrymen,  nine-tenths  ol  whose 
literary  performances  will  prove  ephemeral,  less  from  lack 
ol  abdily  in  the  writers  than  from  an  utterly  inadequate 
sense  of  the  time  and  toil  that  evexy  true  Muse  demands 
of  her  "votaries.  Ferdinand  and  ItaheUOf  given  to  the 
world  in  1888,  was  written  while  Mr  Preecott  was,  owing 
to  an  accident  at  college,  almost  wholly  deprived  of  his 
sight.  His  authorities,  in  a  foreign  tongue,  were  read  to  him 
by  an  assistant,  and  by  sid  of  a  writing-case  for  the  blind 
he  scrawled  the  peges  of  Ids  great  work.  It  soon  attained 
a  European  as  well  es  an  American  fame,  and  superseded 
all  other  records  of  the  period  of  which  it  trests.  No  such 
comprehensive  view  of  Spain  at  the  senith  of  her  greatnees 
has  ever  appeared  in  English.  The  proportion  of  its  parts 
and  the  justice  of  its  estimates  are  universally  acknow- 
ledged; while  hypereriticism  of  the  style— graceful,  correct, 
and  sufficientiy  varied— can  only  point  to  the  occesional 
poBsibility  of  greater  condensation.  Among  the  most 
notable  of  the  descriptions,  which  can  seldom  be  detached 
from  the  whole  into  which  they  are  woven,  we  may  refer 
to  the  return  of  Oolumbus  and  the  contrasted  charactera  of 
Queen  Isabella  and  Elisabeth.     The  Conqued  ^  McJsLo, 
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wntten  with  somewhat  improTed  aight,  followed  in  1843; 
that  of  Peru  in  1847.     These  have  attained  an  oTen  wider 
popularity  than  their  precursor,  owing  to  the  more  con- 
densed  romance   and   greater   norelty   of   their  themes. 
They  ore  '*open  sesames"  to  an  old  world  of  wonders, 
real,  and  yet  from  its  strangeness  inTosted  with  half  the 
charms   of   fairyland.      Few   passages   of   fiction   are   so 
rnthralling    to    the    youthful    reader    as    the    story   of 
Nezahualcoyotl,  king  of  Tezcuco,  the  life  and  exploits 
oi  Montezuma,  the  night  retreat  from  the  Aztec  capital, 
or  the  account  of  the   sun -worshippers  in  the  Qolden 
City.     Both  works  are  dramas  in  which  our  sympathy  is 
divided  between  the  chivalry  of   Spain  in  her  hey-day 
and  the  poetical  traditions  and  innocent  patriotism  of  a 
Taniahed  race.     But  their  author  has  never,  in  the  midst 
of  his  "Claude-like  descriptions"  and  charmingly  vivid 
narratives,  allowed  himself  to  forget  that  he  is  writing 
history.     Boys  read  his  Mexico  and  Peru  as  they  read  the 
Arabian  Nights;  critics  can  point  to  few  flaws  in  the 
accuracy  of  the  author's  judgment     Philip  II,,  Mr  Pres- 
cotf  s  latest  work,  has  siniilar  excellencies  in  dealing  with 
a  less  attractive  theme.      John  Lothrop  Motley,  a  dis- 
tinguished ambassador  in  foreign  courts,  and  author  of 
the  best  existing  history  of   HolUnd,    is   Mr   Prescott's 
only  more  recent  rival     Less  faultless,  he  is  more  strik- 
ingly original ;  and  the  greater  complexity  of  the  theme, 
which  he  has  made  his  own,  calls  for  the  exercise  of  even 
higher  powers.     The  Dutch  Republic,  which  appeared  in 
1856,  at  once  arrested  attention  by  its  evidence  of  careful 
and   long  research,   comprehensive    grasp,   rich  pictorial 
power,  and  the  enthusiasm  which,  only  here  and  there 
interfering  with  the  impartial  judgment  of  the  author, 
gives  colour  and  life  to  the  work.    Mr  Motley's  style,  even 
to  minute  turns  in  his  sentences,  bears  the  impress  of  the 
influence  of  Carlyle.      The  very  titles  of  his  chapters, 
especially  in  the  first  volume,  seem  transferred  from  the 
French  Revolution,     Such  are  "  Sowing  the  Wind,"  "  The 
Harvest  Ripening,"  "The  First  Whirlwind,"  "The  Taciturn 
against  King,  Cardinal,  and  Elector,"  &c     From  the  same 
source   he  may  have  caught  some  of   his  hero-worship, 
which,  however,  by  the  choice  of  a  worthy  object,  he  has 
done  much  to  vindicate.     The  Dutch  Republic,  preluded 
by  the  overture  of  a  masterly  and  vivid  historical  survey, 
is  a  drama,  which  facts  have  made  highly  sensational,  of 
the  most  terrific  struggle  against  temporal  and  spiritual 
despotism  that,  within  the  same  space  of  years,  modem 
times  have  seen.    It  is  divided,  not  inappropriately,  though 
perhaps  with  some  regard  for  effect,  into  a  prologue  and 
five  acts,  to  each  of  which  in  succession  the  name  of 
the  Spanish  governor  for  the  time  is  attached.     The  por- 
traits of  those  emissaries,  particularly  those  of  Granvelle 
of  Arras  and  Duchess  Margaret  of  Alva,  Dun  Jehn  of 
Lepanto,  and  Alexander  of  Parma,  are  drawn  with  bold 
strokes  and  in  lasting  colours.    Behind  the  scenes,  director 
of  the  assailing  forces,  is  the  evil  genius  Philip  himself,  to 
whose  ghastly  figure,  writing  letters  in  the '  Escurial,  our 
attention  is  called  with  a  wearisome,  if  not  affected,  itera^ 
tion  of  phrase ;  while  the  presence  uf  the  great  champion, 
like  that  of  Achilles  in  the  Iliad,  is  felt  at  every  crisis 
retrieving  the  retreat  and  urging  on  the  victory.    The  most 
horrible  chapter  of  modem  history — that  of  the  Inquisition 
—is  unfolded  with  a  power  that  brands  its  records  into  the 
memory  of  the  reader ;  and  amid  a  throng  of  scenes  of 
pageantry  and  pathos  we  may  refer  to  those  of  the  resigna* 
tion  of  Charles  V.,  Egmont's  triumph  at  St  Quentin  and 
his  death,  the  misery  of  Mook  Heath,  the  siege  of  Leyden, 
and  the  hero's  death..    The  United  Kethertandt  (1867-69) 
is  a  continuation  of  the  same  history  in  the  same  spirit ; 
but,  as  regards 'style,  a  somewhat  calmer  and  more  matured 
composition.  \The  most  thrilling  chapters  in  those  four 


later  volumes  are  the  siege  of  Antwerp— which  eamparoB 
with  that  of  Syracuse  in  Thucydidea— and  that  on  the 
wreck  of  the  Armada,  unsurpassed  in  vividness  and  vigour 
by  either  Froude  or  Kingsley;  to  which  we  should  add 
the  episodes  of  the  battle  of  Ivry  and  the  «lrirmi»li  at 
Zntphen,  with  one  of  the  most  eloquent  tributes  ever  paid 
to  the  genius  and  character  of  Sir  Philip  Sidney.  Of  the 
other  full-length  pictures,  which,  with  the  campaigns  of 
Parma,  Spinola,  and  Maurice,  and  the  intrigues  of  England 
and  France,  divide  the  interest  of  the  book,  are  those  of 
Queen  Elizabeth  (whose  habitual  treachery,  real  meanness, 
and  shallow  pretences  to  magnanimity  are  exposed,  as 
afterwards  by  Mr  Froude),  Henry  of  Navarre,  St  Aide- 
gonde,  the  Earl  of  Leicester,  and  the  great  Baraeveld, 
who,  with  the  Prince  of  Nassau,  divides  our  sympathy  at 
the  close  of  the  book.  Since  the  death  of  Lord  ^lacauky 
no  equally  solid  and  valuable  contribution  has  been  made 
to  historical  literature.  As  supplementary  in  some  measure 
to  the  volumes  of  Mr  Prescott,  we  may  mention  her«  the 
Hiatory  of  Spanish  Literature  by  his  coadjutor  Geo.  Ticknor, 
incomparably  the  best,  the  most  comprehensive,  most  criti- 
cal, and  most  interesting  work  which  exists  on  the  subject 
Of  other  contributiona  to  literary  criticism,  from  which,  oving  to 
their  Buperabniidaiice,  it  ia  hard  to  aelect,  thooo  of  Ckorgo  S.  Hill^ 
one  of  the  moet  highly  coltnred  writer*  in  New  England ;  of 
Henry  T.  Tnckermann,  anthor  of  Thoughts  en  the  Poets,  an  elegant 
bat  eentimental  eeeajiat ;  of  E.  P.  Whipple,  a  critic  who,  according  t» 
Mr  Oriawold,  combines  *'  the  atrcnglh  of  the  Artopagitiea  with  the 
livelineM  of  the  Spoetator"  (1) ;  of  Margaret  Fuller  D'Oasoli,  a  pre* 
cociooa  linguist,  translator  of  Eckermann's  Cenveraalums  vith 
OoeiKe,  herself  a  brilliant  conversationaliBt  and  somewhat  dondj 
transoendentalist  and  adyocate  of  the  superiority  of  women  to  men; 
the  alwajrs  lirely  reviews  of  Mr  Lowell,  with  nomeroiu  papers  is 
the  North  Jnurican  and  Atlantic  Revievn^ — may  be  referred  to.  To 
these  we  should  add  the  discriminating  *'  Eesays  on  recent  English 
Poete  **  contributed  to  Scribner't  Monthly  by  £.  a  Stedman. 

3.  Pouts  Litebatuhs,  of  any  excellence,  m  the  lighter 
branches  is,  in  the  West,  almost  wholly  a  growth  of  the 
present  century.  The  most  widely  and  justly  celebrated  of 
transatlantic  authora  in  this  field,  during  its  earlier  half, 
was  the  amiable  and  versatile  Washington  Irving.  Of  his 
numerous  writings,  we  have  referred  in  last  section  to 
those  which  are  directly  historical  The  rest  fall  under 
two  heads,  according  as  they  are  concerned  maiiJy  with 
American  or  with  European  themes.  On  the  same  principle 
on  which  Agassiz,  and  Follen,  and  Paine,  even  Berkeley 
and  Priestley,  have  been  claimed  by  the  United  States, 
Irving  is  associated  with  the  progress  of  English  litera- 
ture; for  in  virtue  of  hi&  Scotch  parentage,  and  in  the 
course  of  four  distinct  and  extended  visits  to  Europe—' 
1803-6,  1815-20,  1827-32,  and  1841-46— he  may  be 
said  to  have  become  half  an  Englishman.  His  style  is  in 
the  main  that  of  the  essayists  of  Queen  Anne,  modified  by 
the  humour  of  Charles  Lamb ;  and  many  of  his  most  effective 
sketches  of  life,  mannera,  and  society  relate  to  the  eastern 
hemisphere.  '  Such  are  his  Histories,  the  Tales  of  a  Travel- 
ler, Bracehridge  Hall,  Neutstead  and  Abbols/ord,  the 
Alhatnbra,  and  half  of  the  Sketch  Book  In  reference  to 
those  works — ^the  best  passages  of  which  are  classical — i 
French  critic  has  said  that  Irving  describes  all  countries 
but  his  own  in  the  style  of  Addison.  In  othen,  however, 
and  these  the  earliest  and  latest  of  his  works,  he  treats  of 
national  legend  and  scenery  in  a  manner  peculiar  to 
himselt  His  first  literary  efforts,  which  residted  in  the 
series  of  papers  entitled  Salmagundi,  were  gently  satirical 
descriptions  of  the  features  of  society  in  Ajmerican  cities. 
The  History  of  New  York,hy  "  Diedrich  Knickerbocker,'  in 
point  of  pure  originality  his  masterpiece,  is  one  of  the 
richest  farragocs  of  fact,  fancy,  and  irony  that  have  ever 
issued  from  the  press.  In  later  life,  his  Tow  of  iks 
Prairies — The  Adventures  of  Bonneville,  and  Astoria,  are 
instinct  with  the  spirit  of  western  discovery  and  advantnre. 
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Iq  this,  as  in  other  points  of  tIow,  versatility  and  grace  an 
his  preTaiUng  characteristics.  He  belonged  historically 
to  both  worlds,  and  was  equally  at  home  in  each;  he 
reflected  the  quiet  philosophy  of  the  TatUr  and  Speetaior, 
adding  to  it  the  pathoe  which  dims  the  eye  of  the  reader 
oyer  his  "Wife,"  and  "Widow  and  Son,"  and  "Broken 
Heart,"  and  "  Pride  of  the  Village."  He  started  the  rein 
of  burlesque  that  has  run  through  his  country's  literature, 
but  under  the  restraints  of  taste  and  temperance  that  haye 
unfortunately  been  often  discarded.  The  even  grace  of  his 
manner  olten  leads  hasty  critics  to  do  scant  justice  to  the 
range  of  his  sympathy.  His  manly  but  gentle  style  is  at 
home  in  Spamsh  history,  English  essay,  and  .Ajnerican 
legend;  in  the  Alhambra  and  among  the  slopes  of 
"Sleepy  Hollow,"  where,  as  in  the  famous  "Rip  Van 
Winkle,"  we  have  some  of  the  earliest  modeUi  of  amuse- 
ment with  graye  faces  and  the  melancholy  parties  of 
pleasure  that  are,  under  various  forms  of  buffoonery,  still 
typical  of  American  humour.  Associated  with  Irving  in  his 
Salmagundi,  the  name  of  J.  K  Paulding  deserves  a  distinct 
place  for  the  humorous  vigour  of  his  character  sketches, 
and  his  vivid  pictures  of  early  colonial  life,  in  the  Dutch- 
man* 9  Fireside  and  Wettwird  Hoi  where  the  features  of 
the  contest  between  the  new  settlers  and  the  aborigines  are 
brought  before  us  in  clear  reHet  His  apologue  of  "  Bull 
and  Jonathan,"  and  the  thirteen  good  fanns  over  which 
they  squabbled— founded  on  Swift's  Tale  of  a  Tub — pre- 
sents us,  in  a  satire  which  lies  on  the  border  of  irony  and 
a  rougher  form  of  wit,  with  an  early  American  view  of  the 
relations  between  his  own  and  the  mother  country. 
Some  of  the  same  themes  have  been  handled  with  superior* 
richness  of  illustration  and  force  by  the  greatest,  with  one 
exception,  of  transatlantie  novelists — J.  Fenimore  Cooper 
(1789-1851)— a  man  remarkable  no  less  for  the  somewhat 
defiant  independence  of  his  character,  which  led  him  to 
defend  his  countiymen  in  Europe,  where  he  travelled  from 
1827-33,  and  to  assail  their  foibles  in  America,  than  by 
the  marked  originality  of  his  genius.  His  first  consider- 
able work.  The  Spp,  appeared  in  1821,  and  from  its  fresh 
treatment  of  a  patriotic  theme  obtained  a  European  Teputar 
tion.  His  second.  The  Pioneers  (1823),  with  a  vivid  repre- 
sentation of  the  scenery  of  the  author's  early  life,  introducing 
for  the  first -time  his  ever-recurring  hero  tiie  famous  Natty 
Bumpo,  or  Leather-Stocking,  established  his  place  as  a 
new  aetor  on  a  crowded  stage.  Then  followed  The  FUoi, 
m  which  he  first  asserted  his  daim  to  an  empire  since 
indisputably  made  his  own  among  novelists — ^that  of  the 
sea;  and 'somewhat  later  The  Laet  of  the  Jfohicans  and 
21ke  Prairie,  in  which  he  asserted  a  similar  sway  over  the 
"  gardens  of  the  desert "  and  the  hills  of  the  remoter  West 
While  abroad  he  wrote  his  Red  Rover  and  The  Bravo— ^ 
graphio  tale  of  Venice,  and  flung  on  the  aspersors  of 
his  country  the  American  in  Europe,  Shortly  after  his 
return  he  issued  his  satirical  assault  on  newspaper  editors 
and  other  delinquents  —  his  ffometoard  Round,  which 
led  him  into  several  actions  for  libel,  in  which  he  daims 
to  have  been  almost  invariably  successful — The  Fathflnder, 
and  The  Deertlayer  (1 840-41 ).  The  Litter,  perhaps  the  best 
of  the  Leather-Stocking  series,  completes  the  list  of  his 
great  novels;  to  which  must  be  added  another  important 
work — The  Hietory  of  the  American  Navy — published  in 
1839.  There  is  a  certain  severity  about  Cooper's  genius, 
showing  itself  in  a  hardness  in  his  style,  which  restricts  the 
range  A  hia  readers.  He  wastes  perhaps  too  many  words 
on  descriptions,  is  exhaustive  where  he  might  have  been 
suggestive,  and  his  plots  are  apt  to  be  deficient  in  interest 
— The  Red  Raver  conspicuously  excepted.  But,  deducting 
the  echoes  of  Scott,  to  which  we  have  referred,  he  is 
American  to  the  core ;  he  needs  no  slang  or  affectation  to 
CAtablish  his  originality,  but  moves  on  his  own  way  with 


something  like  disdain  of  eomment  ffis  best  deacriptionfl 
—as,  for  example,  those  of  the  prairie  on  fire,  of  the 
"Ariel"  among  the  shoah»,  of  the  capture  of  the  whale 
and  the  panther  in  The  Fioneere,  of  the  last  sea-fight  in 
27ie  Rover,  of  the  regatta  in  The  Rravo—tae  unsurpassed. 
His  ships  move  over  the  seas  like  things  of  lifoi  His 
hunters  traverse  the  prairies  with  a  sense  of  possession. 
His  best  characters  are  few ;  but  Natty  Bumpo,  Bob  Yam, 
Nightingale,  Long  Tom  Coffin,  Hetty  Hunter,  and  Brand 
Merideth  are  undying  creations.  The  earliest  American 
romancer  of  note,  Charles  Brockden  Brown  (1771-1810), 
who  came  before  the  world  (1797)  in  Alcuin,  a  Dialogue 
on  the  Rights  of  Women  (first  of  a  mob  of  tracts  on  the 
same  theme),  set  the  example  on  his  side  of  the  Atlantic  of 
that  love  of  the  anomalous,  fantastic,  and  horrible,  repre- 
sented on  our  own  by  Beckford,  Walpole,  and  Goodwin, 
and  later  by  Mrs  Raddiffe  and  Mrs  Shelley.  His  main 
works — Wieland,  Ormond,  Arthur  Mervyn,  and  Edgar 
ffuntly — are  unmistakably  the  productions  of  a  man  of 
genius.  None  are  wanting  in  passages  of  thrilling  interest, 
striking  situations,  and  subtle  analysis  of  character.  But 
they  dwell  too  prevailingly  on  the  night-side  of  nature — 
on  such  themes  as  insanity  and  somnambulism,  and  all  the 
repulsive  anatomy  of  mental  disease.  Brown's  account  of 
the  yellow  fever  in  Arthur  Mervyn  may  be  compared  with 
the  corresponding  narratives  in  Thucydides,  Lucretius,  and 
Defoe;  and  Wieland's  confession  of  the  murder  of  his  wife 
(a  favourite  subject  of  Western  fiction)  is  hideously  vivid ; 
but  the  author's  plots  as  a  whole  are  wanting  in  method, 
his  bursts  of  passion  are  dulled  by  intervening  tediousnees, 
and  his  style  deformed  by  pedantic  circumlocutions. 
Brown  must  be  credited  with  considerable  originality  of  con- 
ception, and  blamed  for  introducing  a  morbid  vein  of 
thought.  His  influence  is  apparent  in  two  novels  of 
Richard  Dana — ^to  whom  we  have  before  referred — Tom 
Thomlon  and  Faul  Felton,  in  which  a  more  graceful  style 
is  employed  with  almost  equal  vigour  to  illustrate  similar 
monstrosities* of  character  on  the  basis  of  incidents  almost 
equally  unnatural  Of  the  same  school  are  many  of  the 
sketches  of  Charles  F.  Hoffmaim,  as  "Ben  Blower's  Story  " 
of  being  immured  in  a  steam-boiler,  and  the  "Flying 
Head ;"  but  alongside  of  these  are  others,  as  his  "  Winter 
in  the  West,"  "Romance  of  the  Mohawks,"  and  "  Adiron- 
dacks,"  that  are  steeped  in  the  fresh  atmosphere  of  the 
green  fields  and  hills.  Hoffmann  is  also  the  author  of 
three  deservedly  popular  songs,  "Myrtle  and  Steel," 
"Sparkling  and  Bright,"  and  "Rosalie  Clare."  The 
influenoe  of  those  writers,  along  with  that  of  a  profounder 
axudyst,  the  French  Balsae,  is  apparent  in  the  works  of 
the  most  morbid  genius  the  modem  world  of  letters  has 
known.  In  the  regions  of  the  strangely  terrible^  remotely 
phantastic,  and  ghastly,  Edgar  Allan  Poe  reigns  supreme. 
For  clearness  of  style,  aptness  of  illustration,  and  subtilty 
of  thought,  he  distances  in  this  fleld  all  his  predecessors 
except  Balsao^  who  in  the  mental  dissecting-room  is  his 
only  master.  But  while  the  Frenchman  deals  with 
anomalous  realities,  the  power  of  the  American  consists  in 
making  unrealities  appear  natural  One  of  his  great 
charms  is  his  perpetual  interest  Confining  his  imagina- 
tion within  limited  bounds  of  space,  he  is  never  dull,  save 
in  his  acridly  jealous  criticisms  and  miserable  attempts  at 
humour.  (MticiBm  would  hardly  strike  a  line  from  the 
longest  and  perhaps  the  moet  thrilling  of  his  narratives, 
that  of  "  Arthur  Gordon  Fym."  In  fictitious  verisimilitude 
it  is  only  equalled  by  De  Quince/s  "Flight  of  the  Kalmuck 
Tartors."  With  the  "Adventure  of  Hans  Ffaall"  inhis 
balloon,  and  the  "  Descent  into  the  Maelstrom,"  it  is  tho 
obvious  source  of  the  ingenious  pseudo-sdentifie  romancea 
of  Jules  Verne,  which  have  lately  attained  so  wide  a 
popularity.     Foe's  most  hideous  tales,  as  "Thon  art  the 
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Mm,"  *Tho  Black  Cat,"  -The  Ptematm  Btmal,"  "The 
Fit  tad  fhe  Pendnliun,"  «  Tht  Cbd^  of  Amontillado,'' "  Tha 
Tell-Tala  Hearty"  ara  reda«ned  by  their  litenu^  merita  and 
their  reference,  under  the  form  of  groteaqne  cirenmatanoea, 
to  dominant  f eaia  and  paaaiona  of  mankind.  In  the  '*  Fall 
of  the  Hooae  of  Uaher,"  "The  Domain  of  Amheim,' 
"William  Wilson,"  and  "Ligeia,"  a  more  purely  poetic 
or  deeply  paychological  dement  ia  added  to  the  horror.  In 
the  "  Murdera  of  the  Rne  Morgue,"  "  The  Myatery  of  Marie 
Roget,"  "The  Purloined  Letter,"  and  "The  Gold  Bug," 
he  ia  on  the  border-land  between  romance  and  reality,  and 
oecma  to  prove  himself  in  potentiality  the  prince  of  all 
dotectiTea.  We  ahall  have  to  refer  to  him  again  aa  a  poet 
The  super-aubtilty  of  Balzac  and  Foe  appears  with  Ipgher 
qualitica  in  the  worka  of  the  greatest  of  New  England 
romancers,  on  the  whole  the  most  artistic  of  American  prose 
writers,  Nathaniel  Hawthomei  Of  hia  style  it  ia  impossible 
to  speak  too  highly ;  for  without  any  of  the  def ecta  often 
found  in  the  writinga  of  hia  countiymen,  it  haa  a  healthy 
flaTour  of  nationality.  It  ia  accurate  and  strong,  terse  and 
yet  full,  rich  and  yet  simple,  harmonious,  Taried,  and 
suggestive.  These  excellencies  of  form  give  a  fascination 
to  his  most  ordinary  themea  aa  to  his  deacriptiona  of  scenery 
and  works  of  art  The  only  modem  picturea  of  Italy 
comparable  to  those  of  Rome  and  her  aculpturee  in 
TraTu/ormcUion  are  Euskin'a  Venice  and  the  finest  stanaia 
in  the  fourth  canto  of  ChUde  Harold.  But  Hawthome'a 
scenery  can  seldom  be  disentangled  from  the  mood  of  mind 
in  which  he  views  it,  and  which  conatantly  asaodatea  it 
with  some  remoter  purpose  or  underlying  allegory.  Amid 
the  din  of  voicea  in  the  Coatom-house  or  half-buried  in 
the  mosses  of  his  Manse,  walking  along  the  Appian  Way  or 
gliding  down  the  Aasabeth,  he  dwells  among  atrange 
visions.  The  sea-shore  tells  him  aocrets  of  the  past,  and 
the  prattling  village  is  full  of  a  present  sympathy.  But 
the  features  of  nature,  and  life,  and  character  which  he 
loves  to  draw  are  peculiar.  They  are  for  the  most  part 
sombfe  and  mysterious ;  not  with  the  sort  of  nyatety  that 
attends  unprecedented  events  and  unnatural  marvels^  but 
with  the  myateiy  which  he  finds  underneath  the  current  of 
common  Uvea.  One  of  his  prevaUing  thoughta  is,  things 
ore  not  what  they  seem — ^he  ia  so  fond  of  peering  beneaUi 
the  surface  of  existence,  that  in  his  pagea  it  almost  loaea 
its  ordinary  reality ;  he  tries  so  conatantly  to  look  through 
life  that  he  scarcely  takea  time  to  look  at  it  T^ 
highest  art  of  all  is  that  which  comprehenda  both  aapecta, 
and,  seeing  the  face  of  nature  as  it  is,  also  penetratea  to  ita 
hidden  meanings.  Hawthorne,  on  the  other  hand,  weaves 
his  fictions,  to  borrow  a  phrase  from  himself,  in  "the 
moonlight  of  romance ;"  and  while  he  admita  that  materiala 
for  a  better  book  than  he  haa  written  "  lie  scattered  on  the 
page  of  life  open  before  him,  he  haa  seldom  stooped  to 
ga^er  them." 


•<  Moonlight,"  h«  repMto  la  his  pelsos  to  the  Searld  LtiUr, 
"  moonlii^ht  in  a  funiuar  room,  falling  so  white  upon  the  carpet 
and  showing  all  its  figures  so  distinotly,  making  evary  oineot  so 


distinctly  vuible,  yet  so  nnlike  a  morning  or  noontide  viafbuity,  is 
a  medium  tha  most  suitable  for  a  romance  writer  to  get  acquainted 
with  hii  illnniTe  guests.  The  room  becomes  a  neatral  tenitory, 
somewhere  betwrcn  the  real  world  and  fairyland,  i^hers  the  aotoal 
and  imaginary  may  meot,  and  each  imbue  itself  with  the  nature  of 
the  other." 

Hawthorne  haa  sometimes  abandoned  thia  neutral  terri- 
tory, and  given  tia  a  few  abort  sketches  which  show  that 
he  ia  eminently  capable,  when  ho  chooeea,  of  illuatrating 
and  characteriaing  common  thinga ;  such,  among  hia  minor 
tales,  are  "The  Old  Apple  Dealer,"  "Little  Annie's 
Ramble,"  "  A  Rill  from  the  Town  Fump,"  "  Sighta  from  a 
Bteeple,"  "The  Village  ^Uncle,"  that  weU-naibed  "Buds 
and  Bird  Yoicesi,"  and  "  The  Seven  Vagabonds^"  the  moat 
humoroua  and  i^enial  of  hia  lighter  piecea.     Hia  prevailing 


themes  are  drawn  on  a  botder-laad  or  twili^  ' 
two  worlds^  half  real  and  half  ideal ;  fsiiy  tales^  m  whi^ 
human  beinga  are  the  f airiea,  and  are  made  to  point  mofak 
of  their  own  historiea.  He  haunta  na,  aa  ha  himaslf  wss 
haunted,  by  problemsi  Of  ihe  five  vdhimea  of  hia  auaor 
sketches,  three  at  leaat  are  filled  with  allegoriaa — ^riddle^ 
some  of  them  hard  to  read,  and  open  to  doubtful  becaoss 
double  interpreUtiona.  "The  Great  Stone  Face"  ii  a 
noble  piece  of  writmg,  apart  from  the  leaaon  it  ia  intended 
to  convey.  "  Drowne's  Wooden  Imi^se  '  and  "  The  Aitist 
of  the  Besutiful "  are  in  themaelvea  "beautiful  excecdin^y.' 
The  exquisite  pathos  of  "Lily's  Ouest"  and  "Edwsid 
Fane's  Roaebud"  lies  on  the  turfacei  "Lady  Ekaaci'B 
Mantle  "  tells  ita  own  story  in  a  parable  of  tha  Nemesis  cf 
pride ;  but  in  "  Roger  Malvin'a  Burial,"  "  The  Weddxng 
Knell,"  "Tonng  Goodman  Brown,"  and  otheray  the  mwuiiag 
is  either  more  intricate  or  more  remotei  Hawthorns^ 
longer  works  are  all  conceived  in  the  same  apirit  Thdr 
incidenta  are  comparatively  few,  and  might  have  easfly 
been  condensed  into  one  of  his  ahozter  talea  ;  which  ia 
their  turn  might  easily  have  been  expanded  into  elaborate 
romancea — what  a  consummate  story,  for  «"f*^"*?^^  might 
have  been  reared  on  the  basis  of  "  Rappaeini'a  Daughter!' 
Hia  forte  Ilea  in  the  analysia  of  character  and  situationii 
rather  than  tha  dramatic  arrangement  of  eventa.  "To 
live  in  other  Uvea,  and  to  endeavour  to  learn  the  secret 
which  was  hidden  even  from  themselves,"  ia  tha  purpose 
set  before  himaelf  by  a  character  which  in  ooa  of  those 
romancea  nearly  representa  the  authoi;  Everywhere  he 
seems  to  be  carrying  out  thia  purpose,  operating  upon 
soma  thiee  or  four  characters,  and  removing  them — as  he 
tells  us  in  tha  introduction  to  BlithedaU^^%  little  from  the 
highway  of  ordinary  travel  to  a  theatre  where  these 
creaturea  cif  hia  brain  may  play  their  phantaamagoricsl 
antica  without  expoaing  them  to  too  close  a  comparison 
with  the  actual  eventa  of  real  live&  A  small  group  ef 
figurea  is  thus  made  to  work  out  some  problem  of  life^  or 
at  least  to  throw  by  their  ideal  actions  a  light  on  aams 
puxde  in  the  author'a  mind.  The  great  qneation  over 
which,  in  one  form  or  other,  he  perpetually  broods^  la  the 
nature  of  evil — the  effect  of  ain  and  error  on  the  aool— 
and  their  relation  to  virtue  and  human  progreaa.  In  the 
BlithtddU  Jtonumee,  for  instance^  hia  theme  ia  that  the 
exaggeration  of  good  may  turn  to  eviL  This  almoat  psin- 
fully  minate  anatomy  of  four  lives^  relieved  by  passages  of 
delicate  description  and  a  few  aoenea  of  thrilling  power,  is 
designed  to  show  the  blighting  effects  of  a  one>aided  ids% 
even  though  it  assumes  the  guise  of  a  benevolent  impolsey 
when  it  overrides  private  and  personal  daimai  In  JVoas- 
formatian^  or  ths  Romance  of  Jfonte  Beni,  a  conception  in 
some  respects  the  converse  <xf  this,  is  wrought  out  of  richer 
materials ;  and  we  are  taught  to  appreciate  the  poaaibilitieB 
of  good  that  there  may  be  in  evil,  by  the  effect  which  aa 
impulaive  crime  haa  in  inspiring  a  simple  inatinctive  nature 
with  a  atronger  life.  The  ScarUt  Letter ,  which  ia  at  once 
the  most  s<^d  and  the  subtlest  of  the  autiior'a  worksi 
illustratea  the  fatal  influence  which  a  single  ain  exerts  on 
all  the  persons  whom  it  involves ;  but  unlike  the  BliikeiaU 
Romance,  which  is  a  dismal  tragedy,  it  ends  with  a  magnifi- 
cent trixoiph  of  expiation,  ^e  ScarUt  ZeUer  appears  to 
ua  to  be  the  best  analytical  novel  of  thia  century,  the 
nearest  approach  to  it  in  artistic  finiah  and  pyschologiosl 
penetration  being  Goethe'a  Eleotiwe  AJbMiei.  The  ffoutt 
of  the  Sfven  OabUe  haa  more  variety,  and  mixea  humoar 
with  ita  pathoa  ;  but  the  web  of  thia  laat  romance,  which 
haa  for  ita  moral  the  malign  influenoea  which  may  be 
transmitted  from  one  generation  to  another,  is  woven  of 
thinner  threada.  Hawthorne's  Ftotean  geniua  is  a  power 
in  American  thought  His  influence  aa  a  teacher  and  ai 
artist  ia  still  crescent  among  the  contemponriea  fm 
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«7h«m  he  Las  lately  pusMd.  Hia  STxnboUo  jet  real  dia- 
TacftacB — Hester  and  Pearl  by  the  forest  brook;  Dimmesdale 
by  the  scaffold,  with  the  red  morning  npon  his  brow ;  the 
dead  Judge  sitting  with  his  watch;  &e  Cleopatra  of  Brook 
Farm  plnnging  in  the  pool;  Miriam  and  Hilda,  and 
Donatello  the  Faun — are  stamped  in  letters  of  fine  gold  .on 
the  pages  of  his  country's  literature,  and  the  musio  of  his 
quiet  sentences  yet  lingers  on  the  ear  of  strangers  as  of 
friends.  But  his  name  remains  as  a  warning  as  well  as  an 
example.  In  one  sense  he  was  a  patriot,  glorying  in  the 
great  deeds  of  his  country's  past  Of  this  feeling  the 
"  Qray  Champion  "  and  "  Howe's  Masquerade  "  giye  suffi- 
cient eTidence.  At  the  close  of  the  last  he  writes,  as  we 
may  fancy  with  a  grim  Puritan  smile :  "  On  the  anniver- 
sary .night  of  Britain's  discomfiture  the  ghosts  of  the 
ancient  goTemors  of  Massachusetts  still  glide  through  the 
portals  of  the  Province  House."  But  as  a  politician  h» 
wrecked  himself  with  the  democratic  party.  He  looked 
upon  slavery  as  "  one  of  those  evils  whi^  I^videnoe  does 
not  leave  to  be  remedied  by  human  contrivances.*  He 
had  no  sympathy  with  the  abolitionists,  and  at  least  a  half 
sympathy  with  the  planters.  "  As  regards  human  progress," 
he  wrote,  "  let  them  believe  it  who  can ; "  and  in  the  pre- 
face to  his  last  completed  work,  as  his  excuse  for  laying 
the  scene  in  Italy, — "  There  is  in  our  country  no  shadow, 
no  ambiguity,  no  mystexy,  no  picturesque  and  gloomy 
wrong."  "Romance  and  poetry,  ivy,  lichens,  and  waU- 
flowers,  need  ruin  to  make  them  grow."  Hawthorne  lived 
to  see  the  beginning  of  what  he  could  only  regard  as  ruin: 
he  did  not  live  to  see  his  countxy  rising  stronger  after 
a  great  struggle  with  a  gloomy  wrong. 

Oliver  Wendell  Holmes,  the  accomplished  physician  of 
Harvard,  better  known  as  a  humourist  and  author  of 
occasional  verses,  has  contributed  to  psychological  romance 
two  remarkable  volumes  :  £Uie  Vernier  and  Th4  Guardian 
An^eL  The  former,  and  more  striking  of  the  two,  is  a 
weird  tale  of  destiny,  dwelling  upon  the  idea  of  transmitted 
qualities  in  a  manner  which  suggests  comparison  with  !the 
Haute  of  ths  Seven  Gablee  ;  but  Holmes's  story  has  a  more 
Incredible  plot,  the  chief  character  being  a  sort  of  sprite, 
having  mysterious  relations  to  the  animal  world,  a  snake- 
charmer,  herself  half  a  snake  (as  Donatello  in  TranefcrrML' 
Uon  is  half  a  faun),  like  the  Lamia  of  tradition  and  Keats, 
but  endowed  with  the  graces  of  Undine.  The  vigorous 
sketch  of  the  hero  Langdon,  with  which  the  book  opens,  is 
impaired  by  the  somewhat  obtrusive  manner  in  which  he 
is  Taunted  as  a  type  of  the  blue-blooded  or  Brahmin  caste 
of  New  England.  The  same  pathological  treatment  of 
human  nature  pervades  The  Guardian  Angel,  which  turns 
partly  on  mysterious  physical  and  psychic^  affinities.  The 
UargarH  of  Sylvester  Judd,  a  Unitarian  clergyman  of 
Maine,  belongs,  by  virtue  of  some  of  the  problems  with 
which  it  deals,  to  the  category  of  metaphysical  novels. 
This  work  of  decided  genius,  to  which  a  just  tribute  is 
paid  by  Mr  Lowell  in  his  Fable  for  CrUiee,  has  hardly 
attained  the  popularity  it  merits,  owing  to  the  slender  cha- 
racter of  the  plot,  and  the  frequency  of  the  dissertations 
by  which  the  author  endeavours  to  impress  his  own  views 
of  society,  art^  and  religion.  But  it  is  a  powerful  picture 
of  the  more  ideal  sides  of  New  England  life;  the  character 
of  Margaret  and  Chilion  are  permanent  types,  and  the 
whole  book  is  extremely  fresh  and  original  The  most 
genuine  successor  of  Hawthorne  is  Theodore  Winthrop, 
who  left  a  counting-house  in  New  Tork  for  an  adventurous 
life,  and  fell  at  Great  Bethel  in  1861  in  his  thirty-third 
year.  His  best  novel,  Cecil  Dreeme,  teems  with  life-like 
characterisation,  bathed  in  a  poetic  element  of  mystery ; 
and  John  BresU,  the  next  in  merit,  is  a  graphic  sketch  of 
romantic  inddents  in  the  Far  West^  drawn  from  his  own 
eSDerienoQ, 


Of  tales  evinetng  talent  there  Is  a  plethoia;  thev  lie  en  tlie 
ahelvei  of  the  libraries  "thlok  aa  the  learea  on  Yallombroea." 
kmxmg  thoae  worthv  of  note  are  the  pictnrea  of  Southom  eociety 
by  W.  O.  Sixmns,  whose  fertile  brain  ii  said  to  have  prodooed  fifty 
volomea  la  twentr  years  ;  Th»  Bee  BunUr^  and  other  nanatlTea  of 
the  aouth-WBat,  by  T.  B.  Thorpe  of  Baton  Bouge ;  John  Veal's 
BaeM  J>yer  and  Buth  Sldtrj  the  classical  romances  of  Ware^ 
Zenobia  and  Probua  and  Julian;  Mrs  £.  0.  Smith's  Indian 
Beminiseencts ;  Th*  Xdntooods,  Hop*  Leslie,  and  other  philan- 
throphio  tales  of  Kew  England,  by  Miss  Sedgwick  ;  Mrs  L^dia 
Child's  Hdbomok,  and  her  Fhilothea,  a  romance  of  Pericles  and 
Aspasia,  somewhat  too  sentimental  in  its  style,  and  not  free  from 
anachronisms  ;  with  the  anti-sLKTcry  pictures  represented  hj  Mrs 
Stowe's  UncU  Tom,  a  book  which,  inspired  by  ordinary  talent  and 
written  in  an  earnest  spirit,  owed  its  sneeeas  to  the  air  of  simple 
narration  which  perradee  it,  and  its  having  the  agnpeaaire  atren^th 
of  a  political  pamphlet  appearing  at  the  right  time  m  harmony  with 
the  passion  on  one  side  of  an  impending  struggle.  The  light  bnt 
graoefol  and  often  incisiye  sketches  of  IT.  P.  Willis  take  a  some- 
what higher  rank.  A  rapid  writer,  bnt  at  his  best  a  brilliant 
oolonrist,  his  fertile  fancy  has  been  employed  in  almost  dl  the 
oonntries  of  Europe,  and  in  hia  own,  in  prose  and  veno,  with  more 
than  arerage  success.  His  Peneillinga  by  ths  Way  and  PeopU  I 
haff4  Met  are  among  the  most  agreeable  of  books  for  a  leisure  hour ; 
his  desoriptiona  are  always  interesting  as  well  as  accurate,  and  his 
oharaoters,  grave  and  gay,  are  generally  life-like.  His  picture  of 
the  Indian  girl,  Nunu,  in  the  Inklingt  of  Adventure,  is  fascinating 
and  vivacious  enough  to  be  worthy  of  a  higher  artisL 

Books  of  Tbavsl,  among  which  those  of  Mr  Willis  hold  a 
respectable  place,  snperabound  in  the  literature  of  the  West 
Nine-tenths  of  the  literary  men  of  America  have  crossed 
the  Atlantic,  and  nine-tenths  of  those  who  have  done  so  have 
published  their  impressions  of  the  Old  World,  with  evexy 
variety  of  good  and  bad  taste,  from  the  Old  Home  to  the 
InnoeenU  Abroad,  After  that  of  his  birth,  an  American 
author's  travels  are  the  first  essential  of  his  being.  We 
may  next  predict  his  praise  of  Italy,  his  half  satirical  half 
curious  view  of  England,  and  his  wonder  at  the  Pyramids^ 
Of  the  multifarious  descriptions  of  Europe  to  which  this 
habit  has  given  birth,  the  worthiest  of  note  are  those  of 
Hawthorne  and  Emerson,  of  Stozy  and  Cheever,  and 
CurtiB's  Nile  Notes.  In  the  ''  Lotus  Eating  '^  of  the  last 
named  we  have  pleasing  reminiscences  of  the  watering- 
places  of  his  own  country.  But  the  most  interesting 
records  of  western  scenery  are  those  of  Fremont;  Win- 
throp's  Ca$ioe  and  Saddle,  and  Life  in  the  Open  Air;  and 
the  numerous  remarkable  "Excursions"  of  Emerson's 
leading  pupil,  H.  D.  Thoreau — his  "  Maine  Woods,"  "Cape 
Cod,"  and  "Merrimack;"  with  the  vacation  voyage  to 
Cuba  of  the  younger  Dana. 

4.  A  leading  feature  of  transatlantic  LUjiuture  is  its 
HuMOUB.  Humour  is  a  word  of  many  meanings:  it 
begins  on  the  low  level  of  any  laughter-provoking  abeurdity, 
and  rises,  as  in  the  speeches  of  Leaf's  Fool,  to  a  tragio 
height.  In  the  Greek  classics  it  shows  itself  in  tiie 
Babelaisian  exuberance  of  Aristophanes  or  in  the  Socxatio 
irony :  in  the  English  we  have  an  even  more  subtle  appre- 
ciation of  the  curiosities  of  character,  and  a  deeper  sense 
of  the  contradiction  or  conflict  between  the  higher  and 
lower  phases  of  human  nature.  In  Sterne  and  Fielding; 
as  in  Ben  Jonson,  we  have  every  man  in  his  humour.  As 
developed  in  America,  this  quality  of  the  mind  seldom 
penetrates  to  the  under-eurrents  of  life ;  its  insight  is  clear 
but  not  profound ;  it  relies  mainly  on  exaggeration,  and  a 
blending  of  jest  and  earnest  which  has  the  effect  of  singing 
comic  words  to  a  sad  tune,  or  telling  a  preposterous  story 
with  a  grave  face.  Mr  Lowell  makes  us  laugh  by  his 
description  ef  a  negro  "  so  black  that  charcoal  made  a  chalk 
mark  upon  him,"  and  of  a  wooden  shingle  "  painted  so  like 
marble  that  it  sank  in  the  water."  Mr  Browne  (Artemus 
Ward)  excited  the  same  sort  of  laughter  by  his  rem^k  in 
pointing  to  a  lull  daubed  on  his  canvas,  "  the  highest  part 
of  this  mountain  is  the  top."  In  both  cases  there  is  a 
surprise,  excited  in  the  one  by  a  falsehood  plausibly  pro- 
tending to  be  the  tra*h,  in  the  other  by  a  truism  asserting 
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ifcMlf  M  a  noralty.  Similarl/,  wheo  tha  lattar  writer, 
among  Mb  anoodotes  of  the  oonsoription,  telli  m  that "  one 
jouDg  man  who  waa  drawn  claimed  to  be  exempt  becaoae 
He  was  the  only  son  of  a  widowed  mother — who  enpported 
him,*  the  amusement  is  all  in  the  nnezpected  torn  of  the 
last  throe  words.  In  contradistinction  to  this,  the  humour 
of  Don  Quixote,  of  Falstaff,  of  Uncle  Toby,  of  Migor  Bath, 
of  the  Vicar  of  Wakefield  and  Sir  Boger  de  CoYerley,  of 
Major  Pendennis  and  Bishop  Blougram,  oonsiste  in  its 
trutL  What  these  people  do  or  say  nerer  surpnees  us. 
It  is  absurd  as  a  great  part  of  human  life  is  absurd,  and, 
laughing  at  them,  we  feel  we  are  laughing  at  something  in 
ounelYos.  The  best  recent  instances  of  this  higher  Idnd 
of  humour  which  American  literature  affords  are  to  be 
found  in  Washington  Irving,  in  Mr  Lowell's  Bi^hv 
Fapen  (to  which,  as  a  considerable  national  poem,  we 
ahfdl  haye  to  reyert),  in  passages  of  Mr  Longfellow's 
Kwrnnagh,  in  Mr  Hawthorne's  Btven  Oahl€9  and  Setfen 
Vagabondt,  and  in  the  prose  and  Terse*  of  Dr  Holmes.  In 
his  three  pleasant  Yolimies,  The  AtOoerai,  The  Frofmor^ 
and  The  Poet  a*  the  Breakfaei  TMe,  there  is  much  that 
might  have  been  omitted,  more  that  should  have  been 
compressed.  They  contain  too  many  jokes,  good,  bad, 
and  indifferent,  and  an  tainted  here  and  there  with  what 
we  must  be  excused  for  regarding  as  New  England  dang, 
But  they  are  penraded  by  a  genial  glow  of  kindly  sym- 
pathy, and  they  exhibit,  with  a  quaint  mannerism — ^not 
without  its  attractions — personages,  and  situations,  and 
sentiments  which  we  recognise  as  at  once  odd  and  real  Dr 
Holmes's  works  have  frequent  reflections  of  Montaigne  and 
Burton,  and  the  I^ocUa  Amhroeiancs;  he  mixes  pathos  and 
whimsicality  after  the  manner  of  Lamb  and  Stemsi  His 
humorous  Ysrses,  the  best  known  of  which, ''  Daily  Trials," 
"  Eyening,  by  a  Tailor,'  and  the  "  Music-grinders,*  insYi- 
tably  recall  the  drolleries  of  Hood.  His  genius  has, 
nevertheless,  an  original  vein,  less  mellow,  but  at  its  best 
as  genuine  as  that  of  his  older  masters.  Sereral  of  the 
miscellaneous  papers,  essays,  and  periodicals  belonging  to 
the  earlier  years  of  the  century,  as  ScUmagundi^  The 
Talitman  of  Bryant  and  Yerplanck,  The  OUpodiana  of 
W.  G.  Clarke,  and  the  Sparrow  Oratt  Papera,  are  fre- 
quently enliyened  by  sparkles  of  wit  and  evidences  of 
keen  <UBcrimination.  In  others  we  trace  the  germs  of  a 
vicious  style  which  threatens  to  degrade  the  lighter  litera- 
ture of  the  States.  The  Charcoal  Sketches  of  Joeeph  Neal 
— which  might  be  entitled  Comicalities  of  the  Mississippi 
— «re  among  the  earliest  examples  of  the  habit  of  playing 
with  slang  terms  eharacteristio  of  his  successors.  An 
author  who  relies  for  effect  on  giving  his  imaginary 
personages  such  nicknames  as  "  Dawson  Dawdle,"  "  Peter 
Ploddy,"  "  Tippleton  Tippe,"  and  "  Shiverton  Shanks,"  is 
more  likely  to  be  the  cause  of  wit  in  others  than  the  source 
of  humour  himsell  During  the  last  generation  in  America 
the  anxiety  to  be  national  has  led  many  of  her  minor 
authors  to  make  themselves  ridiculous.  To  avoid  walking 
like  Englishmen,  they  have  gone  on  all-fours ;  to  escape  the 
imputation  of  Anglo-Saxon  features,  they  have  painted 
their  faces  with  ochre  and  put  ear-rings  through  their 
nostrils;  forsaking  the  speech  of  Addison  and  Steele,  they 
have  expressed  themselves  in  an  unseemly  jargon  of 
strange  tongues.  Of  this  mocking-bird  humour  the  most 
legitimate  form  is  that  of  the  Biglou  Papers,  where  the 
New  England  dialect  is  employed  with  effect  to  give  voice 
to  the  sentiments  of  that  district  of  the  country  during  the 
national  struggle,  on  one  side  of  which  it  took  the  lead. 
A  similar  justification  may  be  put  forward  in  behalf  of  the 
Calif  omian  peculiarities,  which  are  perhaps  not  too  promi- 
nent in  the  often  really  humorouB  pieces  of  Bret  Harta 
The  mixture  of  two  dialects  in  the  Breitmann  Ballads  is  a 
bolder  lioence,  though  for  the  beet  of  these  Mr  Leland 


may  plead  the  wida«pread  use  of  the  nongral  qwedb,  nd 
the  original  success  of  a  drollery  which  has  only  beeone 
tiresome  from  his  not  knowing  when  his  readers  have  had 
more  than  enough  of  it  iSie  paiodiee  cf  Mr  Browne 
(Artemua  Ward)  are  open  to  the  same  critiGiaDL  The 
writer  was  a  man  of  wit  and  talent,  and  therefore  h» 
writings  are  amusing  Thej  are  good  spedmena  of  ths 
worst  style  of  satire :  for  the  wit  that  relies  on  bad  apeOisg 
Is  almost  as  false  as  that  which  consists  in  bad  l«wgwg* 
In  vindication  of  the  "  Showman,"  it  must^  however,  bs 
observed  that  his  san^awm  is  generally  directed  agaiart 
mean  or  lidiculona  thinga.  But  his  example  has  paved, 
for  those  who  have  caught  the  tridc  of  his  phraae  sad 
who  are  unrestrained  by  his  good  feeling  and  good  seoss, 
an  easy  descent  to  the  lowest  form  of  light  literatuie— 
that  which  panders  to  the  vice  of  m<nal  scepticiBm  sad 
thrives  on  the  buffoonery  of  making  great  and  nobis 
things  appear  mean  or  ridiculooa  The  names  of  thae 
who  habitually  feed  on  mental  garbage  ahould  be  left  to 
sink  into  the  oblivion  fran  which  they  have  unfortu- 
nately emerged.  It  ia  painful  but  necessary  to  observe 
that  some  of  the  more  considerable  writers  and  thinkers  of 
the  New  World  are  apt  to  oondesoend  on  occasion  to  this 
burleeque  way  of  writing.  American  light  literatoie 
bristles  in  puns  which  are  at  beet  the  "  a-b  aba '  of 
vrit  Of  theee,  Mr  Lowell  (a  severe  critic  of  everythiag 
English)  has  made  the  worst — "  Milton  is  the  only  maa 
who  has  got  much  poetry  out  of  a  cataract— and  th^  was 
a  cataract  in  his  eyei*  Mr  Leland,  the  next  worst,  in  ka 
book  of  travels — **  U  a  thing  of  beauty  be  s  Jaw  f<or  ever, 
as  the  American  said  of  his  handsome,  scolding  wife^  then 
the  donkey  boys  of  Cairo  are  the  moet  jaw-ous  and 
beautiful  creatures;  for  the  sound  of  their  voices  drieth 
not  up."  Eccentricities  of  this  woti,  with  the  graver 
irreverencee  which  intrude  themselvee  even  into  the 
pulpits  of  the  West,  should  be  universally  discredited  st 
blasphemies  against  the  first  principles  of  tastei  Thej 
are  as  *'  flat,  stale,  and  unprofltaUe  "  as  the  contortions  U 
a  wearied  clown.  True  humour — as  ever  in  our  dassia 
— ^must  go  hand-in-hand  with  seriousness;  it  muat  never 
forget  that  behind  the  comic  there  is  a  tragic  element  ia 
human  Ixfei  The  mere  **  f urae  *  ia  oontemptible,  becaoae 
it  is  as  unnatural  as  the  expression  of  a  countenance  dis- 
torted by  a  continual  grin.  In  forgetfulness  of  this  hsi 
the  greatest  danger  of  the  recent  literature  of  America^ 
and  we  can  only  trust  to  the  higher  intellectual  instinctr 
and  tendencies  of  the  age  to  detect  and  resist  it. 

5.  Nxw  EwoLAiTD  TftAiracxirDKHTALiaM. — Religion,  the 
first  motive  power  of  thought  in' America,  has  continued 
to  flow,  both  in  its  old  chaimer— that  of  the  orthodox 
Puritanism  which  came  down  from  Eliot  and  Edwards 
through  Dwight  to  Hodge  and  the  Princeton  Essays — and 
in  another,  ^t  of  the  new  forme  of  faith  advocated  by 
W.  £.  Channing,  and  with  gravely  heterodox  modifica- 
tions by  Theodore  Parker.  Criticism  of  Chanain^s 
theological  poeition  is  apart  from  our  purpoae  here.  He 
claims  notice  in  a  review  of  literature  by  the  vigour  cf 
his  conceptions  and  his  graceful  and  correct  expreaaion  of 
them.  His  earliest  considerable  eesay,  the  Jforai  Argys- 
ment  against  Ca/viftitm,  one  of  the  beat  known  of  hii 
numerous  controversial  works,  indicates  by  its  title  his 
prevailing  attitude.  He  relied  through  life  on  a  priori 
moral  arguments,  and  employed  them  aa  hia  en«;inee  cf 
attack  ajainst  all  persona,  institutiona,  or  practioea  that 
offended  his  rigid  sense  of  justice  or  his  enthusiastie 
benevolence — &jr..  Napoleon  L,  War,  and  Slavery.  A 
generous  indignation  against  wrang,  and  keen  practical 
cense  of  the  duties  of  life,  are  more  conspicuous  ia  hk 
writings  than  speculative  power ;  bat  his  maight  mto  the 
politiail  position  of  parties  and  the  probabOify  cf  fotara 
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conflicts  is  remarkable.  Though  at  variaDco  trith  the 
older  creeds  of  Christendom,  Channing's  writings  are 
BTcrywhero  marked  by  a  reyerential  spirit,  and  not  nn- 
froquently  hj  a  touch  of  asoeticiBm  inherited  from  the 
Puritan  days,  whose  abstract  doctrines  alone  he  proposed 
to  modify.  On  the  other  hand,  he  admired  the  lugher 
forma  of  Art,  and  in  his  eloquent  essays  on  Self-culture 
anticipated  much  that  has  been  said  more  recently  by 
Emerson.  He  loved  beauty  as  well  as  yirtue  for  itself, 
and  his  style,  except  on  rare  occasions,  is  free  from  the 
defects  of  taste  so  frequent  in  the  writings  of  his  eon- 
temporaries.  His  reviews  of  Milton  and  Fenelon  abound 
in  passages — as  the  picture  of  religious  peace  in  the  latter 
— which  exhibit  the  delicacy  and  the  breadth  of  his 
sympathies.  Theodore  Parker — unlike  Channing— assails 
the  whole  basis  of  the  old  theology,  and  frequently  ens 
from  arrogance  and  impetuosity.  He  had,  perhaps,  a 
more  powerful  but  a  less  highly  cultivated  mind.  He 
waa  a  pupil  of  the  transcendental  movement  of  Kew 
England,  to  which,  because  of  its  influence  on  litwature 
and  its  association  with  the  most  original  thinker  of  the 
New  World,  we  must  accord  some  space. 

In  the  early  years  of  this  century  the  mental  philosophy 
of  the  West,  beyond  that  which  was  a  handmaid  to  the 
Calvinistio  theolosy,  was  limited  to  commentaries  on  Locke 
and  Brown  and  the  eclecticism  of  Cousin,  when  the  repub- 
lication of  Sartor  Betartue,  and  the  works  of  the  Oerman 
idealists  which  it  introduced,  gave  life  and  voice  to  a  new 
intellectual  world.  Ideas  which  filter  slowly  into  English 
soil  and  •abide  there  for  a  generation,  flash  like  comets 
through  the  electric  atmosphere  of  America.  Coleridge  and 
Carlyle  were  hailed  as  prophets  in  Boston  while  their  own 
countr3rmen  were  still  examining  their  credentiala  The  rate 
of  this  transformation  was  stupossed  by  its  thoroughnessi 
llie  converts  put  their  teachers  to  the  blush ;  and  in  recoil 
from  solid  Scotch  psychology  and  practical  materialism, 
mahed  to  the  outer  verges  of  ideah'sm,  mysticism,  and  pan- 
theism. Their  quarterly  magazine,  the  JXal,  during  the 
s^iace  of  four  years  represented  their  views  throughout  four 
volumes  of  miscellaneous  merit  The  Dial  is  a  pantheon 
from  which  only  Oalvinists  and  Utilitarians  are  excluded, 
where  the  worshippers,  Parker,  Fuller,  Alcott,  and  a 
hoet,  meet  and  sing  hymna  to  Confucras,  Zoroaster, 
Socrates,  Gk)ethe,  Tieck,  and  Richter,  set  to  German 
music;  and  pass  from  antiquated  laudations  of  Homer 
and  Shakespeare  to  friendly  recognitions  of  new  heresies ; 
from  thoughts  on  labour  to  puffii  of  poetasters;  from 
Hindoo  mythology  and  Chinese  ethics  to  19th  century 
tnusms  about  progress  and  union,  prudence  and  humanity; 
from  soaring  among  .the  heights  of  a  modem  religion  of 
beauty  to  raking  among  the  tangled  roots  and  dead  leaves 
of  a  second-hand  Orientalism.  But  tiiose  vapours  of  ideal- 
ism might  have  poon  faded  into  the  light  of  common  day, 
had  not  all  their  best  aspirations  been  concentrated  and 
vitalised  by  Mr  R  W.  Emeoson.  His  first  oration,  delivered 
at  Cambridge  thirty-five  years  ago— the  refrain  of  which  is 
the  independence  of  Am^caa  literature— is  referred  to  by 
recent  critics  as  a  landnbrk  in  the  annals  of  their  country^ 
In  this  discourse— as  in  the  six  volumes  through  which  the 
author  enforces  the  same  conceptions — ^there  i»  scarce  any- 
thing of  which,  takep  separately,  we  need  fail  to  trace  the 
pedigree.  Fichte  had  many  years  before  spoken  in  the 
flame  strain  of  the  vocation  and  nature  of  the  seholar;  the 
view  of  science  oomes  from  Swedenboig  and  Schelling;  and 
the  dignity  of  labour  from  Carlyle.  The  originality,  aa  is  the 
ease  with  the  anthor'a  whole  system  of  thought,  is  in  the 
combination — which,  it  may  be,  is  the  only  kmd  of  origin- 
afity  now  jtossiblei  His  position,  as  far  as  it  is  tenaUe, 
illnstrates  &e  fact  that  the  divisions  of  philosophy  are  being 
oontiauaUy  altered  an  old  systems  fnv  '^^litiea  with  new 


beliefs  and  historical  oonditiona  XTystidlsm  in  the  Kew 
World  has-been  oombined  with  the  opposite  extravagances 
of  Mount  Lebanon  and  Oneida  Creek,  but  it  has  been  dis- 
tinguished from  idealism  pro^ior  by  its  exaltation  of  emotion 
above  reaaonin^^  Mr  Emerson,  defining  transcendentalism 
aa  **  the  saturnalia  ol  faith,"  differs  from  the  older  mystics 
in  his  absolute  reaction  of  all  external  authority,  his  almo  t 
arrogant  confidence  in  the  sufficiency  of  the  inner  Ught,  and 
his  new  American  preference  for  the  active  to  the  passive 
sides  of  liffli  Ho  has  an  historical  sympathy  with  tiie  un- 
satisfied  aspirations  of  all  ages,  widi  the  day-dreams  of 
restlessness  in  se^t^h  of  rest  that  inspired  the  quest  pf  the 
Sangreal,  and  led  the  monks  to  Christianise  the  eastern 
Nirvana;  that  laid  out  l^rook  Farm  in  Massachusetts,  and 
gave  Klovalis  and  Newman  back  to  the  fold  of  Bome:  but 
he  will  not  be  drawn  by  them  into  any  church  with  walla. 
All  religions  are  to  him  "  the  same  wine  poured  into  dif- 
ferent glasses."  'He  drinks  the  wine,  and  tries  to  shatter 
the  glasses.  Hia  unflinching  scepticism  pierces  the  armoiir 
of  aU  definite  dogmas,  while  he  entrenches  himself  behind 
an  optimism  like  that  of  Spinoza.  Mystidsm  has  in  the 
main  been  fatalistia  'As  a  developed  system,  its  natural 
home  is  in  the  East;  where  the  influence  of  great  uniform- 
ities of  soil  and  climate  have  only  in  recent  years  been 
partially  counteracted  by  the  conquering  activities  of  an 
energetic  raca  Beneath  her  burning  sun  and  surrounded  by 
her  tropic  vegetation,  the  mass  of  men  were  overwhelmed 
by  a  sense  of  their  insignificance,  and  this  feeling  of  sub* 
jngation  was  intensified  by  absolute  forms  of  government. 
The  same  Ustlessness  which  permitted  a  secular  and 
priestly  despotism,  led  its  victims  to  welcome  the  idea  of  a 
final  absorption  of  their  individuality.  Their  philosophical 
ambition  was  to  pass  into  the  framework  of  a  gigantic 
nature,  to  be  *'  roDed  round  the  earth's  diurnal  course  with 
rocks  and  stones  and  trees."  There  is  a  relic  of  this  spirit 
in  the  irttpatia^  ATdSna,  and  ^pcfi/o,  which  are  the  aims  at 
once  of  the  Epicurean  and  Stoic  systems;  but  the  doctrines 
of  passive  obedience  had  been  banished  from  Qreece  as 
early  as  the  overthrow  of  the  Pythagorean  instituta  Thoy 
revived  in  the  dark  and  middle  ages,  when  the  church  took 
upon  itself  the  task  of  legislating  for  the  intellect;  and 
even  the  precursors  of  the  Reformation  were  possessed 
with  an  almost  oppressive  sentiment  .  of  resignation. 
The  reproduction  of  the  Oriental  spirit  in  America,  in  so 
far  as  it  is  genuine  and  not  the  mere  expression  of  alove 
of  far-fetched  quotations,  may  be  attributed  to  exttonal 
influencea  in  some  respects  comparable  to  thoee  which 
weighed  on  the  inhabitants  of  ancient  Indiik  In  the 
Western,  aa  formerly  in  the  Eastern  World,  nature  stUl 
struggles  to  assert  her  old  supremacy,  and  threatens  to 
domineer  over  men's  minds  by  the  viastness  of  her  empirck 
But  in  other  respects  the  conditions  are  reversed  In  place 
of  stagnation  and  uniform  although  magniflcent  decay,  we 
have  to  deal  with  the  manifold  progress  of  19th  century 
civilisation  in  a  land  where  every  one  is  more  or  less 
inspired  by  the  resolve  of  the  modem  mariner  with  an 
ancient  name  to  **  sail  beyond  the  sunset "  in  pursuit  of 
fresh  adventores;  where  the  energies  of  the  individual  are 
in  constant,  and  in  the  long  ran  triumphant,  struggle  with 
aU  that  tends  to  restriet  the  full  sweep  of  his  arm  or  to 
retard  the  freest  activities  of  his  mind  Where  every  mpon 
sees  new  fofests  felled,  new  rivers  crossed,  new  fleets  built, 
new  tribes  amalgamated,  new  discussions  raised,  and  new 
problems  solved,  mysticiBm,  if  it  exist  at  all,' must  take 
on  a  form  veiy  different  from  thai  handed  down  from  the 
East  of  3000  years  ago  to  the  Alexandrians,  and  trans- 
mitted to  the  European  ages  of  implicit  faith  by  the  pseudo 
Dionysms.  Mr  Emeison  strikes  the  key-note  of  the  dif- 
f erenee  4^en  he  writes,  '*  Feudalism  and  orientalism  had 
long  enough  thought  it  mijestys  to  do  nothing;  the  modem 
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Dii^esty  oonsiflta  in  work."  Retaining  from  the  mystics  liis 
hoUef  in  the  supremacy  of  the  higher  emotions,  he  substi- 
tutes for  a  religious  creed  an  idealised  view  of  modem 
physical  science.  His  combination  of  stem  practical  recti- 
tude with  an  ideal  standard  is  his  point  of  contact  with 
Puritanism.  A  chivalric  nobility,  in  which  beauty  and 
goodness  are  blended,  is  at  once  the  goal,  the  sanction,  and 
the  motive  of  his  ethical  system.  Praise  of  the  virtue 
which,  transcending  all  pradence  and  disdaining  all  conse- 
quences, is  its  own  reward,  is  the  refrain  of  his  moral 
monologue.  His  severe  censure  of  Qoethe's  artistic  indif- 
ferentism  recalls  the  age  when  the  Bible  and  theological 
commentaries  were  regarded  as  the  sum  of  honest  literature. 
He  writes  of  our  great  dramatist  in  the  spirit  of  the  men 
who  dosed  the  theatres :  **  He  was  the  master  of  the  revels 
to  mankind" — a  sentence  far  removed  from  the  spirit  of 
modem  art-worship;  But  those  which  follow,  protesting 
against  the  opposite  extremes  of  austerity,  indicate  his 
divergence  on  the  other  side  from  the  old  faith  of  New 
England. 

Mr  Emerson  is,  we  believe,  most  widely  known  in  this 
country  by  his  Bepresentative  Men:  by  no  means  the  most 
satisfactory  of  his  works.  A  series  of  generally  acute  criti- 
cisms, pervaded  by  no  well-marked  ethical  idea,  it  leaves 
on  the  mind  a  somewhat  indefinite  impression.  Its  cate- 
gories are  not  exhaustive,  and  it  is  difficult  to  determine  on 
what  principle  they  are  diosen:  but  it  serves  as  an  interest- 
ing point  of  comparison  with  the  corresponding  lectures  of 
the  great  English  advocate  of  hero-worship,  to  the  sugges- 
tions of  which  it  probably  owes  its  existence.  Mr  Carlyle, 
whose  whole  faith  is  centred  in  strong  individualities,  adopts 
the  view  of  lustoiy  which  practically  resolves  it  into  a 
series  of  biographies.  Mr  Buckle,  caring  little  for  persons, 
and  confiding'  rather  in  general  laws,  resolves  biography 
into  history.  Mr  Emerson  on  this  question  steers  a  middle 
course.  He  believes  in  great  men,  "to  educate  whom 
the  state  exists,  with  the  appearance  of  whom  the  state 
expires;"  but  he  regards  tHem  as  inspired  mouthpieces  of 
universal  or  national  ideas  rather  than  as  controlling  forces. 
Their  mission  is  not  so  much  to  regulate  our  action  as  to 
"fortify  our  hopes."  Possessed  of  a  larger  share  of  the 
Over  Soul  which  "  makes  the  whole  world  kin,"  they  appre- 
hend and  explain  phenomena  which  have  hitherto  paMed 
unheeded;  but  their  indirect  services  are  the  best  Their 
examples,  more  weighty  than  their  acts  or  discoveries,  are 
perpetual  encouragementsi  The  great  man  is  an  encydo- 
pasdia  of  fact  and  thought;  the  belief  bom  in  his  brain 
spreads  like  a  current  over  humanity,  and  he  becomes  for 
a  time  the  golden  key  to  the  ill-defined  ideal  of  the  multi- 
tudoi  But  lus  career  should  rouse  us  to  a  like  assertion 
of  our  liberties.  We  ought  not  to  obey,  but  to  follow  some- 
times by  not  obeying  him.  Our  author  accepts  the  position 
upheld  by  Aristotle  and  popularised  by  Macaulay,  that 
dififerent  forms  of  govemment  are  adapted  to  different  social 
conditions;  but  main  tains  that  the  tendency  of  modem 
times,  attaching  more  weight  to  the  equality  of  persons  and' 
less'to  the  inequalities  of  property,  is  towuds  I>emocracy, 
with  which  and  the  industrialism  of  his  age  he  has  in  the 
main  a  cordial  sympathy.  He  believes  in  collective  wisdom 
as  the  beet  chec^  on  oollective  folly,  and,  allowing  that  the 
state  exists  for  its  members,  he  thinks  they  can  act  beet  in 
union  when  all  are  subject  to  the  fewest  external  restraints 
He  differs  from  Thorean  and  others  of  his  disdples  in 
having  no  share  in  their  selfidi  isolation.  His  best  essays, 
woven  of  two  curiously  intersecting  threads,  present  us  with 
a  unique  eoigunetion  of  shrewdness  and  ideaUsm.  ^ere 
never  was  a  mystio  with  so  much  of  the  spirit  of  the  good 
farmer,  the  Inventor,  or  the  enterpriaing  merohant. 

As  regards  form,  Mr  Emerson  is  the  most  unsystematio 
of  writers.    The  concentration  ol  his  st^le  resemblea  that 


of  a  classic,  but,  as  with  others  who  have  adopted  tia 
aphoristic  mode  of  conveying  their  thoughts,  he  evezyvlen 
sacrifices  unity  to  riches  of  detail.  His  essays  aro  bondki 
of  loose  ideas  tacked  together  by  a  common  title,  handfab 
of  scraps  tossed  down  before  his  audience  like  the  caateDti 
of  a  conjuror's  hat  He  delights  in  proverbs  and  apt 
quotations;  he  exaggerates  like  an  American,  loves  a  gob- 
tradiction  for  itself,  and  prefers  a  surprise  to  an  aignmail 
His  epigrams  are  electric  shocks.  He  sacrifices  everythiog 
to  directness.  His  terse  refinement  of  phrase  and  trenchant 
illustrations  are  his  charm.  His  ideas  are  on  the  scale  d 
a  continent ;  his  sentences  are  adapted  for  a  cabinet  of 
curiosities — ^bits  of  mosaic  work,  sweeping  generaliaatigDi 
given  in  essences.  His  style,  armed  with  points  like  the 
bristles  of  a  hedgehog,  wants  reposa  This  feature  is  eofr 
spicuous  in  the  English  Traits,  where  his  estimates  of  dcb 
and  things,  frequentiy  felicitous  and  generally  racy,  m 
often  marred  by  an  unpruned  violence^  His  ejra  is  keen, 
but  its  range  is  narrow,  and  he  is  ignorant  of  tibe  &d 
Unconsdouidy  infected  by  the  haste  which  he  condemoi, 
he  looks  at  other  nations  through  the  folding  telescope  d 
a  tourist  His  representations  of  our  leading  writers  asd 
statesmen  seldom  rise  above  the  level  ol  Mr  Willie's  Pa- 
eUlings  by  the  Waf.  His  taste  is  constantly  at  fault,  and 
an  incessant  straining  after  moto  often  leads  him  into 
caricature.  Hii  judgments  of  those  whose  lives  and  vritr 
ings  do  not  square  with  his  theories  are  valueleas;  and  ia 
dealing  with  foreign  languages  he  betrays  the  weiJmen  of 
his  scholarship. 

One  qualification  for  a  good  critic  ia  a  weU-defised 
artistic  standard,  another  is  the  dramatic  capacity  of 
placing  himself  for  the  time  in  the  position  of  the  penoe 
who  ia  being  criticised.  Mr  Emerson  has  neither  of  the«^ 
With  the  spirit  of  a  fearless  inquirer,  he  iipfortnsatelf 
blends  so  much  presumption  as  to  feel  aa  absolute  indif- 
ference regarding  the  opinions  of  others;  and  this  in  exees 
constitutes  a  moral  as  well  as  an  artistic  defect  Thooght 
is  free,  and  the  expression  of  it  ought  to  be  so;  but  «^ 
our  thought  wanders  very  far  from  that  of  the  majority  of 
the  wise  and  good,  we  are  bound  to  watch  it^  to  sift  ite 
conclusions,  and  to  state  them  moderately.  Mr  Emenon^ 
thought  does  wander  far,  and  it  runs  fast;  he  dose  wl 
know  what  moderation  in  expression  means,  and  hia  ahanfit 
childish  love  of  contradiction  perpetually,  and  often  JTUtl;. 
provokes  offence.  He  ridea  rough-shod  over  the  boK 
cherished  convictions,  or  waves  tibem  aside  with  a  enft- 
placent  smile  and  a  sort  of  di.-ine  impudenoa  Ewy 
claim  of  authority  he  receives  as  a  challenge  to  Ua  per- 
sonal rights,  and  he  stabs  the  bull  Apis,  in  utter  diai^ 
of  the  Idstoiian's  warainj^  His  impatient  aiilietjpatM 
naiwrm  detract  from  his'  reliability  In  matters  of  dstei), 
while  by  a  similar  carelessness  he  repeats  and  contredicti 
hixAself  with  equal  frequency.  His  soundest  jadgmeati 
relate  to  the  men  around  him,  of  whom  he  ia  at  onoe  dia 
panegyrist  and  the  censor.  AH  that  is  weak  and  foobk 
in  their  mode  of  life  he  condemns,  all  that  ia  noblest  tad 
most  hopeful  he  applauds. 

Mr  Emerson  has  left  his  mark  on  the  oentuiy;  to  net 
favourite  phrase  of  his  own,  ''ha  cannot  be  sk^pad.' 
Even  where  his  results  are  least  satisfactory,  hia  inteaae 
suggestiveness  is  the  cause  of  thought  in  otikera;  and  ai 
one  of  the  '^  genetic"  powera  of  modem  Uteratore^  bis  fo* 
tilising  influence  will  survive  his  ineonchuive  specolstiaBa 
Hia  faults  an  manifest:  a  petulant  irreverence,  fietpieet 
superficiality,  a  rash  bravery,  an  inadequate  sdlntioD  of  diffi- 
culties deeming  itself  adequate,  are  among  the  diiet  Bat 
he  is  original,  natural,  attractive,  and  direct— fimpid  ^ 
phrase  and  pure  in  fancy.  Hia  best  eloquence  ^^^ 
eaaily  aa  a  stream.  In  an  «ra  of  axosMive  retioeiiee  ind 
cautious  hypocrisy  he  Uvea  within  a  oaae  of  oystal  wbia 


AMERICAN    LITERATURE 


Ui«re  an  bo  conoealmantiL  We  never  tnspeet  him  of  with- 
bolding  half  of  what  he  knows,  or  of  formolariaing  for  oor 
eatiafartioo  ft  belief  wluch  he  doea  not  ainoerely  hold.  He 
ia  tranaparently  honeei  and  honoaxabla  Hia  oouxage  haa 
no  limita.  laolated  bj  force  of  character,  there  la  no  weak- 
neaa  in  hia  aolitode.  He  leada  na  into  ft  region  where  we 
escape  ftfe  once  from  doserta  and  from  noisy  dtiea;  for  he 
riaea  above  without  depreciating  ordinaiy  philanthropy, 
and  his  philoeophy  at  least  endeavonra  to  meet  onr  daily 
wantsL  In  every  aodal  and  political  controversy  he  haa 
thrown  hia  weight  into  the  acale  of  justice,  on  the  side  of 
a  rational  and  progressive  liberty;  and  his  lade  of  sym- 
pathy with  merely  personal  emotiona  is  recompensed  by  ft 
veneration  for  the  ideal  of  the  race  which  recalla  the  beau- 
tiful sentiment  of  Malebranche:  **  When  I  touch  ft  human 
hand  I  touch  heaven." 

Poetry. 

Half  the  literaiy  men  and  all  the  literary  women  of  this 
centuxj  in  Ameiicft  have  written  veraes;  moat  of  them  are 
respectable  and  many  are  exoeUent  But  ft  brief  review  of 
the  poetiy  of  the  West  must  dwell  on  the  works  of  four  or 
twh  aathoTB  who  moat  dearly  and  aaliently  ezpresa  the 
main  tendendea  of  their  nation.  It  must  suffice  here  to 
name  as  familiar,  or  worthy  to  be  so,  the  graoefol  ven  de 
mxiMi  of  Holmes,  mgatMij  hia  "Punch  Bowl"  and  "Old 
Ironddea;"  the  patriotic  chants  of  Jamea  Ferdval;  the 
Biiarklinff  fandea  of  J.  R.  Diake'a  "Culprit  Fay;"  the 
fashionable  aatirea  of  Halleck ;  the  lyrica  and  romances  of 
the  great  travdler  and  prolific  author,  J.  Bayard  Taylor ; 
the  well-balanoed  stanms  of  Hillhouse ;  the  playa  of  Conrad 
and  Bird  •  "Woodman,  spare  that  Tree"  and  the  " Whip- 
poor-Will,"  by  G.  P.  Monia ;  A.  B.  Street'a  "  Settler,"  and 
"  Forest  Walk ;"  and,  pre-eminent  among  female  minstrels, 
Mrs  Sigonmey,  whoae  blank  verse  de8<9iptiona  of  nature 
approach  those  of  Bryant;  the  youthful  prodigies^  Lucretia 
and  Maria  Davidson;  and  Maria  Brooks,  anthoreaa  of  the 
richly  imaginative  southern  romance  of  Zophid^  whom 
Soutiiey,  ho^  friend  and  admirer,  pronounced  'to  be  "the 
most  impassbned  of  poetesses."  We  proceed  to  review  the 
podtion  of  the  really  great  poets  of  the  United  States,  aa  re- 
presentingsomewhatdifrerent  manners^dmodeaof  thought. 

1.  Thb  EuBOPKAir  School. — Of  these,  in  our  judgment, 
Mr  Longfellow  ia  atill  the  first  His  worka  are  free  from 
the  defecta  that  stamp  the  national  lite^&ture  of  hia  country. 
He  haa  none  of  the  uncouth  power  and  spasmodic  exag- 
geration of  his  oontemporariea.  He  ia  all  grace,  polish, 
and  Bweetnesa.  His  prose  masterpiece,  "  Hyperion,"  ia  the 
key-note  of  bis  minor  poema  The  aource  of  thdr  inspira- 
tion ia  "  Outre  Mer  "  among  feudal  towers,  flemidi  towns, 
and  Alpine  paaeee.  like  Irving  in  the  variety  of  his 
culture  and  auperior  in  genius,  his  imagination  ia  Teutonic 
rather  than  American.  He  lingers  in  Nuremberg,  Bruges, 
and  Prague;  and  chooses  for  hia  emblem  of  life's  river, 
not  the  Ohio^  nor  the  Hudson,  nor  the  Assabeth,  but  the 
"Mddau'a  rushing  stream."  His  "New  England  Trage- 
dies" axe  perhapa  hia  least  successful  efforts,  putiy  because 
dnunatic  literature  haa  addom  yet  flourished  in  American 
edl,  and  partiy  becauae  hia  sympathy  with  the  ruder  age 
is  not  keen  enough  to  enable  him  to  vitalise  it.  Mr  Long- 
fellow haa  given  ua  the  best  tianslationa  in  the  world  from 
Swedish,  German,  Spanish,  and  Italian  authors,  and  many 
of  hia  beat  versea  are  avowedly  suggested  l^*  proverba 
Of  aentenoea,  or  bits  of  old  romance.  A  few  woida  from 
an  old  French  author  give  him  the  burden  of  the  "Old 
Clock  on  the  Stairs,^  a  leaf  out  of  Mather*a  MagndUa 
CkriaiiB  rhymed  into  the  "Phantom  Ship;"  the  ballad 
of  the  Count  Amaldoa  acta  him  dreaming  over  the  aeeret 
of  the  sea;  a  verse  of  Euiipidea  ia  the  key-note  to  his 
*  Vdcea  of  the  Night/*  a  few  lines  from  Goethe  gather 
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up  the  eaaence  of  the  "Pbalm  of  life."  la  the  Mew 
World,  but  not  of  it»  he  dwells  with  almost  weanaoihe 
fondneaa  on  the  word  "  dd."  Ydumea  of  old  days,  old 
aaaodationa  that  we  cannot  buy  with  gdd,  quaint  old 
dtiea^  old  poets  and  painters,  sweet  dd  aonga,  old  haunted 
houses,  dear  old  friends,  the  grey  old  manse.  Nature  tho 
dear  old  nurse,  dear  old  England, — on  phrases  and  thoughts 
like  these  his  fancy  broods.  American  verse  ia  fte- 
quentiy  rough-hewn  and  audadoua,  aometimea  obscure  and 
pedantic;  its  novdty  U  often  more  striking  than  its  trutli. 
Eveiy  aentence  that  Longfellow  haa  penned  ia  aa  clear  aa 
crystal  and  aa  pure  aa  snow.  He  weara  his  weight  of 
learning  lightiy  aa  a  flower;  and  though  he  conHot  create, 
he  cannot  touch  without  adorning.  He  eddom  gives  us 
thoughta  absolutdy  new,  but  he  puts  our  'best  Noughts 
in  the  best  language.  Ciitica  react  against  hia  popularity, 
and  complain  of  hia  want  of  concentration  and  the  con- 
ventionality of  hia  epitheta  (a  fault  more  rare  in  his  later 
vdumes);  but  his  place  aa  the  laureate  of  women  and 
children  and  gentle  men  ia  unassailable;  and  there  are 
seasons  when  we-^;»refer  Ida  company  to  that  of  the  grand 
old  maatera,  when  we  seek  aa  anodyne  rather  than  a 
stimulant — 

'*  HIb  songs  hart  power  to  ooiet 
The  resUeai  pdae  of  care.^ 

Longfdlow'a  command  of  verse  alone  proves  him  to  be  a 
genuine  poet  There  are  passages  in  the  "  Arsenal,"  the 
"  OcculUtion  of  Orion,"  the  "  Building  of  the  Ship,"  and 
the  "  Household  Poems'*  unsurpassed  ia  mdody  by  any  in 
contemporaiy  English  verse.  The  introduction  to  "  Hia* 
watha,"  the  cloeing  lines  of  "  Evangeline,"  and  soma  of 
the  character  sketches  which  preface  the  "Tdes  of  the 
Waydde  Inn,"  have  a  mudo  equally  attractive  and  more 
deddedly  original  The  highest  flights  of  LongfdloW'a 
imagination  are  in  the  strangely-confused  old-world  story 
of  the  "  Golden  Legend ,''  but  Ihe  work  on  which  his  fame 
most  securely  rests  ia  "  Hiawatha."  This  poem,  in  which 
a  series  of  idylls  are  strung  together  on  the  thread  of  an 
idea  common  to  Indian  and  Scandinavian  legend,  haa  that 
exhilarating  flavour  of  nationality  wanting  in  many  of  the 
author'a  works,  and  it  yidda  to  none  of  them  in  artistic 
finish.  The  monotony  of  the  verse  ia  like  that  of  a 
bird's  song  which  has  only  two  or  three  notes,  and  yet 
from  ita  everlasting  freshness  never  palls  upon  the  ear. 
Most  modem  attempts  to  reproduce  old  ballads  put  now 
wine  into  old  botties;  but  the  American  poet  has  thrown 
himself  as  completely  into  the  spirit  of  aboriginal  western 
life  aa  he  haa  into  that  of  Gothio  paganism  in  the  "  Chd- 
lenge  of  Thor."  Like  Chibiaboa  the  musidaa  he  is  at 
home  among  the  pine-grovea  and  the  prairies  and  "the 
great  lakea  of  the  Northland/'  and 

**  All  the  many  aoonds  of  Nature 
BoRoir  Bweetneai  from  his  sisgiog.'' 
Longfdlow'a  descriptions  charm  us  more  than  th^y  astonish. 
Inferior  in  luxuriance  to  those  of  "  Enoch  Arden,"  in  in* 
tendty  to  those  of  "  Locksley  Hdl,"  in  subtilty  to  Browfr 
ing^s  Italian  picturee,  they  are  auperior  in  dmplidt^.  B 
they  do  not  adorn  Nature  aa  a  mistress  with  the  sulgective 
fandea  of  a  lover,  they  bring  her  before  ua  aa  a  ftiitUd 
nurse,  careful  for  her  children.  In  "  Evangeline"  the  poet 
follows  the  wheels  of  the  emigraat'a  waggon  over 

"  BQlowy  beyi  of  gno^  ever  rolling  in  sanihine  and  abadow;*    . 
and 

*'07€t  them  wandtt  the  Infldo  herds  and  the  dk  and  the 

roebuok.** 

Hiawatha  speaka  of  Nature  with  the  familiarity  of  an 
inhaUtant;  there  ia  no  trace  of  the  grandiose  style  of  the 
tourist  la  the  best  epiaodea  of  the  vdnrae— ai  the 
acoouat  of  the  hero'a  childhood  and  hia  friends — of  tha 
wpdng  of  Miaaehahft— of  the  son  of  the  evening  step— of 
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the  ^csts  and  the  famine — the  parable  of  human  life, 
with  its  indd^nta  of  birth,  loye,  and  death— of  civiliaation 
and  decay— ia  told  in  a  nanatiTe  of  child-like  tenderoeae 
aa  well  aa  mawwiline  graap^  He  who  rana  may  read  it, 
and  yet  the  whole  is  lit  iq>  by  an  imagination  like  on 
anrora  borealis.  A  recent  New  Tork  eiitio  ridicules  the 
European  view  of '*  Hiawatha"  as  an  American  poeuL  It 
is  tme  that  the  feTeriah  ardour  of  Wall  Street  has  no 
place  in  its  pages;  but  it  is  non^the  less  manifestly 
tAuBsatlantio  and  mm  ffmerii.  In  celebrating  Bed  Indian 
life,  it  inevitably  discloees  soma  cf  the  featnrea  of  the  rape 
which  has  come  into  dose  contact  with  that  life.  The 
New  Ziealand  myth  about  the  strength  of  the  dead  enemy 
passing  into  his. conqueror  implies  here.  Mr  Dizon  has 
dwelt  Teij  justly  on  the  extent  to  which  the 'aborigines 
of  America  haye  communicated  their  spirit  to  the  pioneers 
before  whom  they  haye  given  way.  Hiawatha  sings  of 
the  decadence  of  a  primitiye  people  in  strains  that  ncSl  hy 
their  pathos  the  dd  British  legends  of  the  death  of  Arthur, 
but  has  also  a  prophetic  side;  from  the  meeting-point  of 
two  races  it  looks  before  ss  well  ss  after. 

More  doYoid  cf  national  sentiment  and  looal  colouring 
are  the  remarkable  yerses  of  Edgar  Allan  Foe,  to  whom 
we  haye  before  referred  as  a  romancer.  If  the  aim  of 
poetiy  be  to  -astoniah  or  to  fascinate,  Poe  takes  a  hi^ 
rank  among  poets.  According  to  Wordsworth's  definition 
of  the  art,  he  has  hardly  a  pliu:e  among  them  at  alL  He 
teaches  nothing,  and  Hying  in  one  world  writes  in  another. 
An  we  know  of  the  personality  of  most  of  the  authors  we 
haye  named  adds  to  the  chaim  of  their  works.  Begarding 
Foe's  career  it  ia  otherwise.  The  yain  and  captious  jea- 
lousy of  his  criticism  is  ss  repulsive  as  his  graver  defects. 
It  has  been  aaid  that  he  ia  the  greatest  of  American 
writers  in  verse.  This  is  an  exaggeration  of  Ids  powers 
only  surpassed  by  his  own  exaggeration  of  theuL  It  is 
true,  however,  that  by  pure  intensity  of  delirium  he  now 
and  then  takes  a  flight  beyond  that  of  any  other  Western 
]x>et  His  **  Folitian"  is  perhaps  the  stupidest  fragment 
of  a  play  that  exlBts.  But  in  his  lyrics  the  fervour  of  his 
sympathy  with  himself  makes  artistic  recopiponse  for  his 
wani  of  sympathy  for  others.  The  passion  of  "  Annabel 
Lee''  is  at  a  white  heat,  and  is  pervaded  by  a  true  pathos. 
The  dass  finish  of  the  best  of  his  verses  is  unsurpassed, 
and  Ms  musical  cadences  give  a  charm  oven  to  those  which 
are  compcxatively  meaninglees.  The  "Baven"  is  at  the 
worst  a  marvellous  piece  of  mechanism;  aoi  the  same  deli- 
cacy of  touch  is  everywhere  visible  in  the  rushing  lines  of 
"Annie,"  "Eulalie,"  "Ulalume,"  "Lenore,"  and  the  "Gty 
in  the  Se&"  The  purity  of  those  poems  is  one  of  their  most 
remarkable  features.  By  the  side  of  the  author's  life,  they  are 
like  nuns  in  the  convent  of  a  disorderly  dty;  but  they  are 
at  the  same  disadvantage — ^their  isolation  gives  them  an  air 
of  unreality.  The  "banners,  yellow,  glorious,  golden,"  of  his 
fancy  **  float  and  flow  "  on  the  rcibf  of  an  imaginary  palace. 

2.  School  or  Ambuoait  Scxnebt  and  Advbntu&s.— . 
The  French  critic  M.  De  Tocqueville.  remarks  that,  in 
democratic  communitieB,  where  men  are  all  socially  insig- 
nificant, poetry  will  be  less  apt  to  cdebrate  individuals, 
but  will  incline  to  dwell  on  external  nature  or  on  the  ideas 
which  concern  mankind  in  general  It  will  be  dther 
descriptive  or  abstract.  The  works  of  Mr  Bryant,  the 
earliest  considerable  American  poet,  help  to  vin(^cate  the 
generalisation.  His  "  Thanatopsis,"  written  in  his  19th 
year.  Is  perhaps  the  masterpUce  of  his  bombre  contempla- 
tive imagination.  The  reason  why  the  author  has  never 
surpassed  this  effort  of  his  youth  is  be  found  jiartly  in  the 
cast  of  his  mind,  characterised  by  a  narrow  greatness,  and 
partly  in  the  fact  that,  during  the  major  part  of  his  life 
he  has  been  constrained  to  "  scrawl  strange  words  with  the 
barbaroua  pen"  as  the  editor  of  a  daily  newspaper:  a  fact 


to  which,  at  the  dose  of  his  **  Green  Biver,"  he  makss  s 
touching  reference.  Mr  Bryant  has  lived  in  thronging 
dties,  an  honest  and  energetic  politician;  bnt  in  his  letton 
houn  his  fancy  has  roamed  to  breezy  hills  and  vaDeys  and 
the  undulating  sea  of  the  prairies.  The  perpetual  autuoa 
of  his  writings  ii  peculiar.  He  haa  written  smoothly  is 
various  measnrea,  but  he  is  never  livdy.  An  AmnrifSB 
Alastor,  he  loves  ''the  air  that  coda  the  twilight  of  ths 
sultry  day"  better  than  morning  ''dad  in  ruaeet  vest' 
In  the  beautiful  verses  on  the  **  Death  of  the  flowen' 
his  ear  catchea  a  dirge  in  the  wind 

VThe  south  wind  Marehei  for  the  flowais  whoee  frigranos  late 
hebora^ 
And  sigfas  to  find  them  in  the  wood  and  br  the  stxvem  no 


The  high  rank  grass  of  the  meadow  is  to  his  eye  tke 
garniture  ,of .  the  gnvee  of  a  race  represented  by  his  "  Dis- 
interred Warrior."  His  "  Evening  Wind,"  "  Forest  Hymn,' 
"Monument  Mountain,'*  "Ihe  Burial  Fiace,"  and  "Tbo 
Fas^"  are  set  to  the  same^  dow  music,  and  pervaded  hj 
the  thought  of  life  as  the  avenue  of  death.  If  we  com- 
pare .his  "  Address  to  a  Waterfowl"  with  Wordsworth's  or 
Shelley's  "  Skylark,"  we  appreciate  the  monotony  of  ha 
mind,  which  is  like  that  of  Cowper  withont  Cowper'i 
occadonal  vivacity^  Mr  Bryant  atanda  on  a  high  level, 
but  the  space  he  coven  ia  limited;  he  haa  no  touch  cf 
humour,  and  only  the  distant  pathoa  of  prevailing  melsn- 
choly.  Master  of  his  podtion  where  he  is  at  home  in  the 
woods,  he  loses  his  inspiration  when  he  draws  near  his 
own  dties.  His  nature-worship  has  a  paralld  in  tha 
feeling  which  animatea  aome  of  tiie  moat  graphic  passsges 
in  New  England  prose;  as  when  Emerson  writes — 

"At  the  gates  of  tho  fivwt,  the  soiprieed  nun  of  tbe  world  it 
forced  to  leave  his  dty  estimates  of  great  end  small,  wise  end 
foolish.  Tbe  knapeadc  of  eostom  fdla  off  hie  back  with  the  fint 
step  he  makes  into  theae  pndneta  Here  it  sandily  nhiA  diaiiK* 
oar  religions,  and  reality  whidi  diaendita  our  heroea.  •  .  .  Wt 
have  crept  oat  of  our  cxowded  hooaea  into  tha  njdit  and  : 


^le  incommunicable  treea  ^Wi  to  penua^  na  to  li^  vid 
them,  and  quit  our  li&  of  aolemn  tzi&a.  Hera  no  hirtocy  or  diank 
or  atato  Is  interpolated  on  tbe  divine  aky  and  the  immortal  year.* 

The  whole  life  and  writings  of  the  morbidly  eccentzie 
genius  H.  D.  Thoreau  are  a  comment  on  the  reanlts  d 
this  one-dded  spirit  It  pervadea  half  the  vdnmes  d 
Theodore  Winthrop,  a  manlier  though  less  original  mind. 
It  has  taken  possession  of  the  poetic  advocats  cf  Far 
Western  and  wild  Indian  life,  Joaquin  Miller,  whoae 
"Songs  of  the  Sierras'  in  their  beet  passagea  add  to 
Bryant's  descriptive  power  more  of  the  fire  of  adventore, 
finding  expression  in  the  quicker  pulse  cf  the  verse.  But  the 
lyrics  of  this  writer,  thou^  the  vehide  of  national  thou^t, 
bear  the  mark  of  foreign  influence.  Theii  cadences  are 
echoes  of  Mr  Swinburne.  The  impulM  which  made  captive 
the  "  Scholar  Oipsy,"  which  the  hero  of  "  Lockdey  HsU' 
welcomes  and  then  rejects,  ia  a  leading  feature  of  Westen. 
literatursL  Tmaginative  and  ardent  minds,  oppressed  hf 
what  Mr  Arnold  calls  "this  strange  disease  of  modera 
life,"  try  to  escape  from  the  region  d  the  real  dnma  into 
that  of  the  ided  lyric, — "  arva,  beata  petamus  arva»  divites 
et  insulas," — and  have  now  and  then  endeavoured  to  oonvect 
it  into  an  actual  idyll,  as  when  Thoreau  buried  Kim— if  ia 
a  log  hut  by  Wdden  lake,  or  Theodore  Winthrop^  leariag 
his  ledgers  in  New  Tork,  scoured  over  the  crags  <i  Oregaa; 
or  Home,  with  his  "  Orion"  still  unsold,  was  found  mining 
in  a  quarry  of  New  South  Walea  But  this  emigri  spirit, 
when  put  into  practice,  ultimately  curea  itadf:  a  poet 
soon  tires  of  working  with  his  hands  for  a  livelihood.  He 
aspirations  of  Cloud's  "Bothie"  aie  stifled  by  the  vitiota 
cura  of  a  hard  life,  or  terminate  in  the  catastrophes  of  a 
f  anatidsm,  such  as  Hawthorne  has  branded  with  his  genius 
in  the  BliihedaU  Romance,      The  philosophicd  rdugest 
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And  that  t&a  aoljtada  they  desired  ehamiB  only  by  its 
contrast  with  the  civilisation  they  have  left;  as  the  beauty 
of  the  sea  is  its  contrast  -with  the  shore.  But  this  wander- 
ing impnlscy  strong  in  the  ancient  Greek  and  the  modem 
English  noe,  has  colonised  and  ciyilised  the  world:  it  is 
espedally  strong  in  the  Anglo- Ainffziean.  The  very  restless- 
ness which  makes  his  cities  so  noisy  bid  him  long  for  a 
remoter  rest,  and  this  longing  acts  in  coignnetion  with 
more  material  demands  to  drive  him  across  the  Mississippi, 
and  pioneer  the  way  to  the  IWfia 

Z,  Tkaxbgbnbkntal  asd  Eogkntbio  School. — The 
freshness  which  breathes  through  Mr  Emeiaon's  essays 
roappears  in  his  poems:  bat  they  are  seldom  jm>  successful 
as  his  prose.  Apart  from  the  obscurity  of  their  matter, 
which  IB  great — ^f or  he  has  chosen  verse  as  the  vahide  of 
his  lamoter  mysticism — they  an  defaced  by  frequent 
mannerisms  and  incongruities:  most  of  them  are  wanting 
in  melody,  many  in  syntax.  The  writer  seems  to  trost  to 
providence  for  his  rhymes,  and  changes  his  metres  at  will. 
Kevertheless,  his  genius  hss  a  lyric  side,  and  the  imagina- 
tive sympathy  wi&  nature  whidi  makes  his  prose  poetical, 
prevents  his  verse,  even  when  awkward,  from  becoming 
prosaioi  The  rippling  of  rivers,  the  sough  of  the  pine, 
the  murmur  of  the  harvest,  and  the  whirr  of  insects  per^ 
vade  and  give  life  to  his  descriptions.  A  morning  light  is 
thrown  over  his  happiest  pages,  and  some  of  his  quieter 
reflective  pictures  are  not  unworthy  of  the  author  of  the 
**  Excursion."  Interleaved  between  the  gold-dusi  of  Alex- 
andrian rhapsody  there  are  pieces  that  speak  of  a  love 
that  is  neither  '* initial,''  ''demonic,"  nor  "celestial,''  but 
human.  Of  these,  <*  The  Dirge,"  <*  In  Memoriam,"  **  The 
Farewell,"  the  lines  «To  J.  W.,"  -  To  EUen,"  and  the 
"  Threnody,"  are  the  most  conspicuous.  The  prevailing  tone 
of  the  greater  part  of  Emerson's  poetry  is  cheerful  Unlike 
those  ol  Bryant,  his  "woodnotes"  an  those  of  the  spring. 
'*  ThooMuui  misitnb  wake  within  m% 
Our  moaio't  on  ths  hilla," 
iB  the  perpetual  refrain  of  the  exulting  worshipper  of 
nature.  His  lines  entitled  ''Qood-bye,  proud  World,'* 
breathe  the  hermit-like  spirit  of  Quarles  or  Androw  Mar-' 
veil;  but  the  Puritanism  Of  older  days  has  here  assimied 
another  shape.  There  are  other  pieces  relating  to  the 
intercourse  at  men  with  each  other  showing  a  keen  obser- 
vation of  common  life  and  sound  worldly  wisdom,  in  neat 
quatrains  and  a  few  vigorous  political  songs.  The  ''Hymn 
on  Concord  Monument"  is  strong  and  dignified,  while  the 
verses  relating  to  the  civil  war  address  the  nation  in  forcible 
terms  both  of  warning  and.encouragement  Tbxme  prac- 
tical manifestoes  an  the  more  striking  from  the  fact  that 
they  are  printed  by  the  side  of  others  proclaiming  in  tran- 
scendental enigmas  the  emptiness  of  transitory  things, 
the  fixity  of  fate,  and  the  doctrine  of  the  absorption  of 
the  individual  in  the  infinite. 

Mr  Emerson  was  one  of  the  first  to  praise  the  extra- 
ordinary rhapsodies  of  Mr  Walt  Whitman,  whidi  have 
since  attracted  too  much  attention  to  be  passed  without 
notice.  But  although  this  author  on  various  occasions 
diq[>lay8  an  uncouth  power,  his  success  is  in  the  main 
owing  to  the  love  of  novelty,  wildness,  and  even  of  ab- 
surdity, which  has  infected  a  considerable  dass  of  critics 
and  readers  on  both  sides  of  the  Atlantia  Mr  Whitman 
does  not  write  in  verse;  he  discards  not  only  rhyme,  but 
all  ordinaiy  rhythm.  What  there  is  of  the  latter  seems  to 
come  by  accident  in  lines  of  various  length,  and  arranged 
either  on  no  principle  or  on  one  which  we  have  failed  to 
discover,  "llie  Leaves  of  Qrass"  is  redeemed  by  a  few 
grand  descriptive  passages  from  absolute  barbarism  both 
of  manner  and  matter.  It  is  a  glorification  of  nature  in 
her  moat  unabashed  forms,  an  audadous  protest  against  all 
that  dvilisatioii  has  done  to  raise  imen  above  the  savage 
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The  ''Drum  Tapn,*  a  set  of  generally  vigorous 
pictures  d  the  war,  are  1^  objectionable;  the  di^  on 
Lincoln  in  particular  has  many  qualities  of  a  noble  el^gy, — 
the  imagery  is  rich  though  sometimes  fantastic,  and  there 
ii  here  and  there  a  wild  musio  in  the  composition,— but  it 
is  still  defaced  by  pedantic  words  and  unjustifiable,  because 
unnecessary,  novelties  of  phrase. 

4.  Patbiotio  axd  PoLinoAL  PoBTBT. — The  assertion 
of  Henri  Beyle,  that  politics  are  like  a  stone  tied  round 
the  neck  of  literature,  must  be  accepted  with  a  reservation ; 
for  if  the  songs  make  the  hwrs,  the  batties  often  make  the 
songs  of  a  nation.     The  growth  of  a  lustory  on  their  own 
soil  ii^  in  the  minds  of  most  Americans,  a  requisite  to  the 
full  development  of  national  art     English  history  inade- 
quately supplies  the  desired  background,  for  they  cannot 
associate  it  with  what  they  see  around  thent     Memories 
of  the  Revdution  war  have,  during  this  century,  been 
recalled  in  some  stirring  verses,  as  **  Paul  Revere's  Ride," 
in  Mr  Longfellow's  "  Wayside  Inn;"  but  the  most  effective 
national  poetry  hss  been  suggested  by  more  recent  events. 
The  **  Biglow  Papers,"  a  series  of  metrical  pamphlets,  bom 
of  the  last  great  aodal  and  political  struigB^e  of  the  New 
World,  are  among  the  most  original  contributbns  to  its 
literetura      Mr  James  Russell  Lowell  is  the  author  of 
several  vdumes  of  miscellaneous  verse.    His  earlier  efforts, 
buoyant  and  vigorous,  but  bearing  the  marks  of  haste, 
diiplay  more  impetuosity  than  power.     His  genius  every- 
where i^ypean  in  contrast  to  Br^i'a    Far  from  shrinking 
into  solitary  places,  he  loves  great  dties  and  their  cries, 
and  sets  them  to  rhyme  with  hearty  good-wiU.     When  he 
goes  into  the  country,  it  is  on  a  "  day  in  June,"  to  have 
his  blood  sent  faster  through  his  veins  by  the  spring 
morning,  and  not  to  dream  among  the  autumn  woods  of 
**  Thanatopsis."    His  "  Allegra,"  ''  Fountain,"  and  *'  Indian 
Summer  Reverie,"  are  marked  by  the  same  jubilant  energy 
and  the  same  apparent  cardessness.     Mr  Lowell's  diffuse- 
ness  is  only  half  redeemed  by  his  fluency.      He  writes 
currmUe  ealamo;  and,  unchecked  by  any  spirit  of  reverence, 
contemns  what  he  is  pleased  to  call  "the  blaspheming 
past"  and  the  "dotard  Orient."     In.  dealing  with  the 
forms  of  nature  around  him,  he  shows  a  keen  eye  and  a 
fine  sense  of-  ;/ialogies:  his  images  drown  from  history  are 
lees  successfuL      Few  Americans  know  how  to  use  the 
chissics  with  reticence,  and  Mr  Lowell's  pages  are  infected 
with  schoolboy  commonplaces.     His  "  Ode  to  Freedom," 
"  The  Present  Crisis,"  with  other  semi-political  and  social 
pieces,  are  noble  and  stirring  platform  verse,  but  they  will 
not  bear  andyds.     His  "  Irene,"  "  Requiem,"  and  "  Beg- 
gar Bard"  are  marked  by  genuine  sentiment  and  true 
pathos:     But  the  prevailing  flaw  of  his  earlier  and  later 
serious  poems— as   "  The  Cathedral,"  and  "  Undor  the 
Willows,"  is  the  confudon  of  inspiration  with  aspiration, 
lu  the  "  Fable  for  Critics,"  which  may  be  compaied  with 
Leigh  Hunt's  **  Feast  of  tiie  Poets,"  he  breaks  ground  on 
the  fidd  in  which  he  has  found  his  harvest     The  merit  of 
this  piece  lies  in  its  candour  and  the  generd  fairness  of  its 
critidsms,  in  the  course  of  which  "  the  whole  tuneful  herd" 
of  American  anthon  are  reviewed  with  good-humoured 
banter.    In  severd  instances,  as  in  the  following,  he  shows 
himsdi  alive  to  the  defects  which  he  shares  with  the 
majority  of  his  countrymen— 

"  Keal  WMiti  baluioe :  h«  throws  his  mind  dwayi  too  far, 
And  whisks  oat  flooks  of  comets  and  nover  a  atar; 
Ha  haa  so  madh  musclar  and  longs  so  to  show  it, 
That  ha  atripa  himialf  nakad  to  prova  ha'a  a  poet" 

The  author's  style  is  repid  and  sparkling;  his  points  fol- 
low one  another  like  the  sparks  from  a  Leyden  jar ;  lus 
love  of  freedom  and  truth  and  detestation  of  pretence  are 
dways  admireble;  but  his  •arlitt  poems  are  constantiy 
dd acod  by  vidences. 
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Hr  Lowell  infonna  us  that  the  Monoaii  mi,  which  he 
regarded  ••  e  crime  perpetnted  in  behalf  of  elayerj,  led  to 
the  pablicatioDy  in  1846,  of  the  fini  of  Eis  eeiiee  of  <*  Big- 
low  Papers."  After  an  interral  of  thirteen  yearsy  the 
second  began  to  appear  in  1861,  and  doeed  with  the  war 
in  1865.  In  his  preface  to  those  remarkable  prodnotions 
the  avthor  makes  a  snocessfnl  defence  of  the  langnage  in 
which  they  are  written.  The  more  homely  standards  of 
the  present  ss  compared  with  those  of  tlie  last  eentnry 
give  countenance  to  his  mottoes—"  Unser  Sprach  ist  anch 
ein  Sprach,"  and  ''Vim  rebus  aHqnando  ipsa  yerborum 
hnnulitas  affert'  The  essential  to  the  use  of  a  patou  is 
that  it  be  natural  to  the  writer.  Mr  Lowell  has  taken 
pains  to  show  that  the  peculiarities  of  the  Tankce  dialect 
are  not  indigenous;  that  the  pronnnciation  and  meanings 
given  to  familiar  words»  snd  the  employment  of  words  now 
unknown  in  Engbnd,  are  anthorised  by  the  example  of 
our  elder  dassiciL  We  sio  more  concenied  to  know  that 
he  has  been  happy  in  his  use  of  the  words  and  phrases  in 
question.  The  popularity  of  his  work  is  in  this  respect  a 
youcher  for  his  success.  The  rural  dialect  seems  to  suit 
his  genius  better  than  the  EngUsh  of  his  uniyersity.  The 
quasi-dramatic  form  he  has  adopted  confines  within  limits 
a  too  discursiye  fancy.  The  letters  of  Mr  Sawin  are  excel- 
lent »TwnpW  of  the  form  of  aatire  in  which  contemptiUe 
qualities  are  stripped  of  their  yarmsh  by  the  sheer  effrontery 
of  the  wearer.  The  style  of  the  book  is  mors  trenchant 
and  better  matured  than  that  of  Lowell's  other  works,  and 
It  b  really  humorous.  The  humour  of  the  "Biglow 
PkperB"  \b  broad  and  obyious.  They  derive  ^eir  force 
from  the  ineauye  expreasion  given  to  the  sentiments  shared 
by  the  author  with  a  large  section  of  his  countrymen;  and. 
the  lines  most  frequently  quoted  owe  everything  to  a 
startling  directness,  something  bordering  on  irreyerenoe. 
Mr  Lowell's  poetical  powers  are  set  on  fire  by  political 
seal,  and  his  animosity  sharpens  the  edge  of  his  most 
effective  versei  The  satiric  scorn  of  the  lines  put  into  the 
mouth  of  Calhoun,  with  the  speeches  of  Qarrison,  Phillips, 
and  Sumner,  helped  to  hasten  the  irrepressible  conflict  of 
the  contending  forces  in  the  Western  Continent.  The 
second  series  of  the  *'  Biglow  Papers"  are  animated  by  the 
spirit  of  an  nnoompromising  Unionist  as  well  as  that  of 
an  Abolitionist  In  these  the  poef  s  patriotism  glows  with 
a  deeper  fervour,  and  his  songs  rise  out  of  the  batUefield 
"like  rockets  druv*  by  their  own  bumin'."  The  graver 
imetry  of  this  volume  reaches  a  higher  standard  than  the 
author  has  elsewhere  attained.  The  short  rural  romance 
entitled  "The  Courtin'"  is  one  of  the  freshest  bits  of  pas- 
toral in  the  language.  The  stanxas  beginning  "  Under  the 
yallar  pines  I  house,"  snd  ending  "  A  nation  saved,  a  race 
delivered,"  are  his  masterpieces, 

Mr  John  Qreenleaf  Whittier  is  the  political  lyrist  par 
exceUmo$  oi  America;  and  the  best  of  his  lyrics  haye  a 
verve,  swing,  and  fire  that  impart  to  the  reader  a  share  of 
the  writer's  enthusiasm.  His  yerse,  rapid  ss  a  torrent,  is 
perpetually  overflowing  its  banks.  No  one  stands  more 
in  need  of  the  advice  once  given  to  Southey,  **  squeeze  out 
the  whey;"  and  to  no  wo^  more  than  to  his  is  the 
maxim  v\c^  iffiurv  «wt^  more  applicabla  There  are 
few  more  graceful  tales  in  yerse  tlum  thoee  of  his  "  Tent 
on  the  BMch."  They  sre  rema^ble  for  their  smooth- 
ness and  quiet  beauty  of  sentiment  The  music  of  **  Riyer- 
mouth  Rocks,"  "  Revisited,"  and  the  '<  Grave  by  the  Lake" 
recalls  that  of  Longfellow's  best  ballads.  The  most  strik- 
ing is  the  **  Brother  of  Mercy,"  Piero  Luca,  who,  like  Abu 
Bot  Adhem,  loves  his  fellow-men.  Tlie  same  trust  in  the 
divine  love  which  is  the  sum  of  Whittier's  ardent  faith, 
appears  in  the  beautiful  verses  entiUed  ^The  Eternal 
Goodness  "  and  **  Our  Master."  The  strongest  lines  in  the 
addressed  to  **  Thomas  Starr  King,"  \^Tt  the  rare 


merit  of  condensation.  Of  Whittier^  aatiousl  lyriei,  tb 
most  powerful  is  "Laus  Deo,"  the  burst  of  afrlaTnatins 
suggested  by  the  passing  of  Lincoln's  constitutional  snwad- 
ment  His  narrative  power  is  best  illustrated  in  "Mud 
Muller,"  an  original  and  more  innocent  version  of  Brovii- 
ing's  **  Statue  and  tiie  Bust,"  springing  up  in  sn  Americas 
meadow. 

y. — SUIDCABY. 

The  entice  of  one  nation  must,  to  a  certain  extest, 
regard  the  works  of  another  from  an  outside  pomt  of 
view.  Few  are  able  to  divest  themselves  whoDy  of  the 
influence  of  loical  standards;  and  this  is  pre-eminently 
the  case  when  the  early  efforts  of  a  young  country  us 
submitted  to  the  judgment  of  an  older  country,  strong  is 
its  prescriptive  rights,  and  intolerant  of  dunges  tk 
drift  of  which  it  is  unable  or  unwilling  to  appreciate. 
English  critics  are  apt  to  bear  down  on  the  writexs  sod 
thi^ers  of  the  New  World  with  a  sort  of  aristocratic  hsnteor ; 
they  are  perpetually  reminding  them  of  tlieir  immatnritf 
and  their  disregard  of  the  golden  mean.  Americans,  os 
the  other  hand,  are  impossible  to  please.  Ordinsry 
men  among  them  are  as  sensitive  to  foreign,  snd  abon 
all  to  British,  censure,  as  the  irritalnle  genut  of  other  kadi 
Mr  Emerson  is  permitted  to  impress  home  truths  o&-1ui 
countrymen,  as  "Your  American  eagle  is  yeiy  well;  bat 
beware  of  the  American  peacock."  Such  remariu  are  not 
permitted  to  Englishmen:  if  they  point  to  any  flaws  is 
transatiantic  manners  or  ways  of  thinking  vrith  an  effmt 
after  politeness,  it  is  "  the  ^x>d-natured  cynicism  of  well- 
to-do  age;"  if  they  commend  transatlantic  institutioos  or 
achievements,  it  is,  according  to  Mr  Lowell,  "  with  thst 
pleasant  European  air  of  self-compliment  in  oondesoending 
to  be  pleased  by  American  merit  which  we  find  so  con- 
ciliating." Now  that  the  United  States  have  reached 
their  fall  migority,  it  is  time  that  En^and  should  ceaie 
to  assume  the  attitude  of  their  guardian,  and  time  thst 
they  should  cease  to  be  on  the  alert  to  resent  the  sssiimp- 
tion.  Foremost  among  the  more  attractiye  features  of 
transatlantic  literature  is  its  frethneu.  The  authority 
which  is  the  guide  of  old  nations  constantly  threatens  tu 
become  tyrannical:  they  wear  their  traditions  like  a  chais; 
and,  in  the  canonisation  of  laws  of  taste,  the  crestivt 
powers  are  depressed.  Even  in  Englsnd  we  write  under 
fixed  conditions;  with  tho  fear  of  critics  before  our  eyo, 
we  are  all  bound  to  cast  our  ideas  mto  similar  moulds,  sad 
the  name  of  '*  free-thinker "  has  grown  into  a  term  of 
reproach.  Bunyan's  PxlgnmU  Frogrtu  is  perhaps  tbe 
last  English  book  written  without  a  thought  of  being 
reviewed.  There  is  a  gain  in  the  habit  of  self-reetnint 
fostered  by  this  state  of  things  j  but  there  is  a  loss  u  the 
consequent  lack  of  spontaneity;  and  we  may  learn  some- 
thing from  a  literature  which  is  ever  ready  for  adventom. 
In  America  the  love  of  uniformity  gives  place  to  iot- 
petuous  impulseis :  the  most  extreme  sentiments  are  Dsde 
audible^  the  most  noxious  "  have  their  day,  and  eease  to 
be;"  and  truth  being  left  to  vindicate  itself,  the  overthrow 
of  error,  though  more  gradual,  may  at  last  prows  mora 
complete.  A  New  England  poet  can  write  with  confi- 
dence of  his  countxy  as  the  Und 

**  Wkere  no  one  enffen  Ion  or  Ueede 
For  tiioughts  th^t  men  esU  hexcsiea'' 

Another  feature  of  American  literature  is  its  Mmpr^a^ 
tiveneu:  what  it  has  lost  in  depth  it  has  gained  in  breadth. 
Addressing  a  vast  audionce,  it  appeals  to  univeisal  S7m- 
pathics.  In  the  Northern  States,  whore  comparative 
few  have  leisure  to  write  well,  almost  eveiy  man,  woman, 
and  child  can  read  and  does  read.  Bo(^  are  to  be  fonad 
in  every  log;-hut,  and  public  questions  are  discossed.  by 
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ereiy  aoaveDger.  During  the  war,  when  the  LowoU  fao* 
torj  girls  were  writing  verses,  the  "Biglow  Papers "  were 
being  ndted  in  eyeiy  smithy.  The  oonsequence  is,  that 
(aettbg  aside  the  newspapers)  there  is  little  that  is  sec- 
tional in  the  popular  religion  or  literature;  it  exalts  and 
despises  no  class,  and  almost  wholly  ignores  the  lines  that 
in  other  countries  dinde  the  upper  ten  thousand  and  the 
lower  ten  million.  Where  manners  make  men  the  people 
are  proud  of  their  peerage,  but  they  blush  for  their  bocm. 
In  the  New  World  there  are  no  "  Grand  Seigniors,"  and 
no  human  vegetables;  and  if  there  are  fewer  giants,  there 
are  also  fewer  mannikina  American  poets  recognise  no 
essential  distinction  between  the  "  Tillage  Blacksmith"  and 
the  "caste  of  Yere  de  Yere."  Bums  speaks  for  the  one; 
Byron  and  Tennyson  for  the  other;  Longfellow,  to  the 
extent  of  his  genius,  for  both.  The  same  spirit  which 
glorifies  labour  denounces  every  form  of  despotism  but  that 
of  the  multitude.    American  slavoiy,  being  an  anachron- 


ism based  on  the  antipathies  of  race,  was  worse  than 
Athenian  slavoiy.  But  there  is  no  song  of  an  Athenian 
slave.  When  the  ancients  were  ui^just  to  their  inferiors, 
they  were  so  without  moral  disquietude:  the  lie  had  got 
into  the  souL  Christianity,  which  subetituted  the  word 
"  brother  "  for  "  barbarian,"  first  gave  meaning  to  the  word 
''humanity."  But  the  feudalism  of  the  Middle  Agea  long 
eontended  suocesafully  against  the  higher  precepts  of  the 
church :  the  teaching  of  froissart  held  its  ground  against 
that  of  Langland.  The  hero-worship  of  our  greatest  living 
author  is  apt  to  degenerate  into  a  reassertion  of  the  feudal 
spirit  The  aspirations  of  our  descendants  in  the  West 
point,  on  the  oUier  hand,  to  a  freedom  which  is  in  danger 
of  being  corrupted  by  licence.  But  if  the  vulgarism  of 
demagogic  excess  b  restrained  and  overcome  by  the  good 
taste  and  culture  of  her  nobler  minds,  we  may  anticipate 
for  the  literature  of  America,  under  the  mellowing  influ- 
ences of  time  an  illustrious  future.  (j.  v.) 


AMERIGO  YESPUCOL    See  Yebpucci. 

AMERSFOORT,  a  town  of  Holland,  in  the  province  of 
Utrecht,  situated  12  miles  E.K.R  of  the  city  of  that  name, 
on  the  Eem,  which  here  is  navigable^  Jt  contains  a  town- 
house,  several  churches — ^Protestant  and  Roman  Oatholio 
*-a  court  of  primary  jurisdiction,  a  Jansenist  ooUege,  an 
mdustiial  and  several  other  schools.  Woollen  goods, 
eotton,  lilk,  glass,  and  brandy  are  the  chief  manufactures, 
and  there  is  a  large  trade  in  oom,  tobacco,  and  dried 
herrings.  Ameraf  oort  received  its  municipal  privileges  in 
1249.  It  was  taken  by  the  Archduke  Maximilian  in 
1483,  and  by  the  French  in  1672  and  in  1790.  Popula- 
tion, 18,200. 

AHERSHAM,  or  AoMoirDisRiUic,  an  old  market  town 
in  Buckioghamshire,  pleasantly  situated  in  the  valley  o^ 
the  Misboum,  a  small  tributary  of  the  Colne,  32  miles 
from  Buckingham,  and  26  from  London.  It  consists 
chiefly  of  a  main  street  crossed  by  a  smaller  one ;  and 
possesses  a  handsome  church,  oonteining  some  beautiful 
monuments,  several  dissenting  places  of  worship,  a  town- 
hall,  built  in  1642  by  Sir  William  Drake,  and  a  grammar 
•chooL  It  has  mantdactures  of  black  lace,  cotton,  straw^ 
plait^  wooden  chairs,  flour,  and  beer.  Edmund  Waller, 
the  poet^  was  bom  near  Amersham,  and  sat  for  the 
borough,  which  sent  two  members  to  parliament  until 
1832.     Population  of  parish  in  1871,  8259. 

AME^f  FiSHEB,  an  eminent  American  statesman  and 
political  writer,  son  of  Nathaniel  Ames,  a  physician,  was 
bom  at  Dedham,  in  Massachusetts,  on  9th  April  1758. 
He  studied  at  Harvard  ooUege,  where  he  graduated  in 
1 774.  After  practising  the  law  for  some  little  time,  he 
abandoned  that  profession  for  the  ciore  congenial  pursuit 
of  politics,  and  in  1788  became  a  member  of  the  Massa- 
chusetts convention  for  ratifying  the  constitution.  In  this 
assembly  he  bore  a  conspicuous  part,  and  in  the  next  year, 
having  passed  to  the  house  of  represontativea  in  the  state 
legislature,  he  distinguished  himself  greatly  by  his  elo- 
quence and  sprightliness  and  roadineea  in  debate.  Dur- 
ing the  eight  years  of-  Washington'a  administration  he 
to^  a  prominent  part  im  the  national  councils;  and  on 
Waahmgton'a  retirement,  he  returned  te  his  residence  at 
Dedham  to  resume  the  practice  ef  the  law,  which  the  state 
of  his  health  after  a  few  years  obliged  him  to  relinquish. 
He  still  continued  his  literary  labeurs,  and  published 
numerous  essays,  chiefly  in  relation  to  the  contest  between 
Great  Britain  and  revolhtionaiy  France,  as  it  might  affect 
the  liberty  and  prosperity  of  America.  Four  years  before 
his  death  he  was  chosra  president  of  Harvard  college  cm 
honour  whidi  hii  broken  atate  d  health  obliged  hun  to 


decline.  Ho  died  on  the  4th  July  1808,  admired  and 
respected  by  his  countrymen  from  the  brillianey  of  his 
talents  and  his  private  virtues.  His  writings,  which  abound 
in  sparkling  possagas,  dispkying  great  fertility  of  imagina- 
tion, were  collected  and  published,  with  a  memoir  of 
the  author,  in  1809,  by  the  Rev.  Dr  Kirkland,  in  one  large 
octavo  volume.  A  more  oomplete  edition  in  two  volumes 
was  published  by  his  ifon,  Beth  Ames,  in  1854. 

AMES,  JosiPH,  author  of  a  valuable  work  on  the  pro- 
grecs  of  printing  in  England,  called  Typographical  Anti- 
quitie*  (1749^,  which  is  often  quoted  by  bibliographers. 
Ue  was  bom  m  1 689,  and  died  in  1 759.  The  best  editions 
of  his  work  are  those  published  with  the  additions  of 
Herbert  (1 785-90),  and  of  Dibdin  (1810-1 6).  These  both 
include  a  life  of  Ames  written  by  Mr  Gongh. 

AMES,  WiLUAM,  D.D.  In  the  latinised  form  of 
Amesius  this  distinguished  English  theologian  is  now 
bettor  known  on  the  Continent  than  in  our  own  countiy, 
through  works  that  were  a  power  in  their  day,  and  are  not 
yet  spent  of  their  force.  He  was  bom  at  Ipswidi,  Suffolk,  in 
1576.  He  received  an  excellent  education  at  the  grammar 
school  of  Ipswich ;  and  proceeded  next  to  the  university 
of  Cambridge,  where  he  was  entered  of  Christ's  college. 
From  the  outset,  as  to  the  latest,  he  was  an  omnivorous 
student  Entering  half-carelessly  into  the  church  where 
the  great  Master  William  Perkms  was  the  preacher,  he 
was,  under  the  sermon,  roused  and  alarmed  ia  such  fashion 
as  was  not  rare  under  so  burning  and  intense  an  orator  as 
Perkins.  Like  another  Kioodemus  he  visited  the  vener- 
able preacher,  and  was  taught  and  comforted  so  as  never 
through  life  to  forget  his  interviews  with  the  "  old  man 
eloquent"  Perkins  having  died  at  a  ripe  old  age,  was 
succeeded  by  one  of  kindred  intellect  and  fervour,  Paul 
Bayne,  and  his  friendship  also  was  gained  by  Ames.  Ho 
proceeded  B.A.  and  M.A.  in  due  course,  and  was  chosen 
to  a  fellowship  in  Christ's  coUega  He  was  univenolly 
beloved  in  the  nniveraity.  His  own  coDege  (Christ's)  would 
have  chosen  him  for  the  mastership ;  but  a  party-opposi- 
tion led  to  the  election  of  a  Dr  Carey,  who  at  once  sought 
a  quarrel  by  arraigning  Ames  for  di«ipproving  of  the  sur- 
plice and  other  outwurd  symbols.  Not  succeeding  by 
threats  of  expulsion,  which  were  illegal  and  powerless,  the 
master  resorted  to  transparent  flattery.  Ames  stood  firm, 
was  led  to  re-examine  former  opinions,  and  the  result  was 
that  more  abeoktely  than  ever  he  decided  against  con- 
formity. Nevertheless,  he  preached  in  season  and  out  of 
season,  and  always  with  profound  impression.  One  sei^ 
mon  became  historieal  in  the  Puritan  controversies.  It 
waa  delivered  on  J3t  Thomaa*  day.  before  the  feast  of  Christ's 
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QAtiTitj,  and  in  it  lie  rebuked  ahaxply  Lnsory  Lotts  and 
the  ''heathenish  debancheiy*  of  the  stadonts  during  the 
twelve  days  ensuing.  Hia  ezpoenres  and  scathing  demin- 
nations  won  thunders  of  applaose,  hut  t^^ere  were  sheathed 
in  them  lightnings  of  wrath  among  the  Hi^  Church  party. 
He  was  summoned  before  the  vice-chancellor  and  whole 
senate  of  the  univerntj.  He  appeared,  and  in  presence  of 
as  brilliant  an  assemblj  as  ever  met  in  the  congregation- 
house,  defended  himself  triumphantly.  Nonconformity, 
admittedly  in  lesser  things,  was  regarded  as  excluding  him 
from  the  Church  of  England.  Ho  left  the  unirerMty, 
and  would  have  accepted  the  great  church  of  Colchester  in 
Essex,  but  the  relentless  bishop  of  London  refused  to  grant 
institution  and  induction.  like  furtive  persecution  awaited 
him  elsewhere,  and  at  hut  he  passed  over  to  Holland.  To 
leave  England  was  not  so  simple  or  easy  a  thing  then,  and 
Ames  had  to  disguise  himself  for  safety.  His  disguise  was 
singularly  timed,  for  it  produced  an  incident  that  has  long 
been  worked  into  the  veiy  fabric  of  church  history  in  Eng- 
land and  Holland.  Coincident  with  his  arrival  at  Bottetdam 
a  congress  of  theologians — ^Remonstrant  and  non-Remon- 
strant— was  being  held.  Ames  went  into  the  meeting  in 
his  '*  habit  of  a  fisherman,  with  his  canvas  sbps  about  his 
body,  and  a  red  cap  on  his  head."  As  the  debate  pro- 
ceeded, the  English  visitor  rose  and  craved  permission  to 
oppose  Grevinchovius — a  theologian  long  sinoe  in  oblivion, 
but  a  tower  of  strength  in  heresy  at  that  day — ^in  Latin. 
The  Remonstrant  champion  was  rather  taken  aback  at  first; 
but  jeered  and  fiouted  the  plain  countryman,  "like  an- 
other Ooliath  scorning  David.*  The  question  was  the  old- 
new  one  of  the  "  self-determining  power  of  the  human  will 
to  spiritusl  good,  without  any  need  of  tho  previous  effica- 
cious operations  of  divine  grace."  Ames  bore  his  op- 
ponent's gibes  at  his  dress,  and  overwhelmed  him  with  lus 
logical  reasoning  from  FhiL  u.  13,  "  It  is  Qod  that  worketh 
in  us  both  to  will  and  to  da"  The  fisherman-contro- 
versialist made  a  great  stir,  and  from  that  day  became 
known  and  honoured  in  the  Low  Countries.  Subsequently 
Ames  entered  into  a  controversy  in  print  with  Grevin- 
chovius on  universal  redemption  and  election,  and  cognate 
problems.  He  brought  together  all  he  had  maintained  in 
his  Cttronu  ad  CoUcUionem  Hagienaem — ^his  most  master- 
ful book,  which  figures  largely  in  Dutch  church  history. 
At  Leyden,  Ames  became  intimate  with  the  venerable  Mr 
Goodyear,  pastor  of  the  English  church  there.  While  thus 
resident  in  comparative  privacy  ho  was  sent  for  to  the 
Hague  by  Sir  Horatio  Yere,  who  appointed  him  a  minister 
in  the  army  of  the  states-general,  and  of  the  English 
soldiers  in  their  service,  a  post  held  by  some  of  tho  greatest 
of  England's  exiled  Puritans.  He  married  at  the  Hague  a 
daughter  of  Dr  Burgess,  who  was  domestic  pastor  of  Yere. 
On  his  father-in-law's  return  to  England,  ijnes  succeeded 
to  his  place  It  was  at  this  time  he  began  his  memorable 
controversy  with  Epiaoopius,  who,  in  attacking  the  Coronis, 
railed  o^nst  the  author  as  having  been  "  a  disturber  of 
the  public  peace  in  his  native  country,  so  that  the  English 
magistrates  had  banished  him  thence;  and  now,  by  his 
late  printed  Coronis,  he  was  raising  new  disturbances  in 
tho  peaceable  Nethorhinds."  It  was  a  miserable  libeL  Mr 
Goodyear  being  present  in  tho  lecture-room  when  Epis- 
oopius  vented  his  malice,  there  and  then  rebutted  his 
eharge  against  his  absent  friend.  None  the  less  did  the 
eontroversy  proceed.  Ultimately  Ames  reduced  tiie  Re- 
monstrants to  silenca  The  Ccronia  had  been  primarily 
prepared  for  the  Synod  of  Dort,  which  sat  from  November 
1618  until  May  1619.  At  this  celebrated  synod  the  posi- 
tion of  Dr  Ames,  if  an  extremely  honourable,  was  a 
mculiar  one.  The  High  Church  party  in  England  had  in- 
duced the  king  to  interfere  and  bring  about  his  removal 
'       the  Hague,  on  the  ground  of  his  nonconformity ;  but 


he  was  still  held,  deservedly.  In  tnch  reverence  that  il  wis 
arranged  he  should  attend  the  synod  infonnally.  Throosh- 
out  its  sittings  Dr  Ames  appears  to  have  been  the  most 
active  and  influential  of  the  foreign  divines.  It  is  s 
sorrowful  fact  that,  from  1611-12  onward,  Ames  vss 
interfered  with  harasaingly  by  the  High  Church  party  ia 
England.  Twice  over,  when  chosen  prafeseor,  the  most 
envenomed  opposition  was  led  from  En^^and.  He  was 
kept  from  the  university  of  Leyden ;  and  when  later  in- 
vited by  the  state  of  Friealand  to  a  professoiiato  at  Franekff, 
the  iwrMcation  was  renewed,  but  this  time  abortively. 
He  was  installed  at  Franeker  on  7th  May  1622,  and  de- 
livered a  most  learned  disooum  on  the  occasion  on  "  Urim 
and  Thummim."  pe  soon  brought  renown  to  Franeker  as 
professor,  preacher,  pastor,  and  theological  writer.  He 
prepared  his  Medulla  Tkeologioa  far  lus  studentai  His 
Cams  (7oiueMiiKdr  followed.  Both  these  treatises  left  their 
mark  on  the  thought  of  tho  century.  His  "  Cases  of  Con- 
science" was  a  new  thing  in  Protestantism.  The  work  sho«3 
much  insight  into  human  nature,  and  may  be  favourably 
compared  with  the  bulkier  Duetor  DvbilcaUiwm,,  Having 
continued  twelve  years  at  Franeker^  his  health  gav«  way,  and 
he  contemplated  removal  to  New  England.  Bat  another 
door  waa  opened  for  him.  His  English  heart  yearned  for 
more  frequent  opportnnitaea  of  preaching  the  gospel  to  fait 
fellow-countrymen,  and  an  invitation  to  Botterdam  gprrt 
him  such  opportunity.  His  friends  at  IVoneker  wcn> 
passionately  opposed  to  the  transference,  bat  nltimatelj 
acquiesced.  At  Botterdam  he  drew  all  hearts  to  him  bj 
his  eloquence  and  fervour  in  the  pulpit,  and  his  xrrepies- 
siUe  activity  as  a  pastor.  Home-controversy  engaged  him 
again,  and  he  prepared  his  Freth  Suit  affointi  Cercaumie*— 
extrinsically  having  the  distinction  of  being  the  book  whidi 
made  Bichaid  Baxter  a  Nonconformist  It  waa  posthu- 
mously published.  Ho  did  not  long  survive  his  removal  to 
Rotterdam.  Having  caught  a  cold  from  a  flood  whidi 
drenched  his  house,  he  died  in  November  1633,  in  his 
fifty-seventh  year. 

Fsw  EngUihmeii  have  exercised  so  fonnstive  end  oontroHing  tn 
Infliience  on  continent^  thought  end  opinion  is  Dr  Amea.  U«  vu 
a  msster  in  theologiosl  oontrorersy,  ahunning  not  to  croes  tvordt 
with  the  formidable  Bellarmineu  He  was  a  seEoIar  anon^  aeholan, 
being  fnraiahed  wiA  extraordinaiv  Teeoorcea  of  learning.  Di« 
worki,  which  even  the  BUtgrooMa  Mtawntaa  (1778)  teatiflob  vec 
fomons  orer  Europe,  were  collected  at  Amateroam  ia  6  toU.  4toi 
Only  a  very  email  proportion  were  tranilated  into  hia  mother  tonsoe. 
His  LodtitrnM  in  omnn  Paalmm  Davidu  (1635)  ia  exceedingly  aof- 
ffeetive  and  teree  in  ita  atyle,  reminding  of  BengaTa  Gimem,  a» 
does  alao  his  CommentainuB  utriuaqtu  Epiat,  S.  Aftri.  Hia 
"Replies"  to  Biihop  Morton  and  Dr  Boraeea  on  "Coremoniet" 
tell  na  that  eren  kinahip  could  not  nrerent  mm  from  "  eontendio^ 
eameatl J  for  the  faith. "  (John  Quick  a  MS.  Jcmui  Saerm  AngHeamm, 
who  givea  the  fiaherman  anecdote  oa  the  personal  anthoritj  of  enc 
who  waa  preeent ;  Hrook'a  iHiHtoaa^  vol  iii.  ppb  406-4 ;  Win- 
wood'a  i/moria/t,  vol  iii  pp.  S46-7 ;  Keal'a  PuHtam:  FuUers 
Cem^Mdgi  {Christ a  ColUa*);  Sjlrmitti^u  Lt/t  of  Baxter,  part  i  p^ 
18.  14 ;  Bioffr.  Brit.,  vol  L  pa  17«-« ;  Mathei'a  AVw  Bmgtawi, 
book  iu.  ;  Palmei'a  Namevtif.  MmuHoL  ;  Moeheim'a  Aoto.  iKC, 
who  mistokenlj  calla  him  a  Scotsman ;  Hanbora^  jlvl  ;  CeUtdimM 
qf  tk§  Uasaaehtuelta  Hidorieal  Soeittg,  vol  t{.,  fourth  aeriei^  18tf3, 
pp.  676-7.)  (A.  B.  0.) 

AMESBURT,  an  old  town  in  Wiltshire,  on  the  Avon, 
8  miles  north  of  Salisbury,  and  78  vest  of  London.  It 
is  an  ill-bnilt  place,  with  little  tradei  It  oontains  an  old 
pariah  church,  which-  probably  belonged  to  an  abbey,  a 
chapel  for  the  Wesleyan  Methodists,  and  a  beautifnl  house 
erected  by  Inigo  Jones  for  the  Duke  of  Queensberry. 
Near  Ameebuzy  are  Stonehenge,  and  MiUton,  where  Addi- 
son was  bom.     Population,  1169. 

AMETHYST,  properly,  is  enly  a  variety  of  quarts  or 
rock-crystal  distinguished  by  its  fine  violet-blue  or  purple 
colour.  This  tint  seems  to  be  caused  by  a  minute  mixture 
of  the  peroxide  either  of  iron  or  of  manganese,  and  is  lost 
when  the  stone  is  exposed  to  the  actbn  of  tiie  fira.    It 
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dien  ehaages  ihrongli  yollow  and*  green  to  colooriees; 
and  in  Hob  condition  is  often  sold  for  the  aquamarine  or 
topa&  Amethyst  is  general! j  foond  in  thick  colnmnaz 
maaees,  of  short  hexagonal  prisms  terminating  in  pyramids, 
The  faces,  espedally  in  Brazilian  spedmensy  are  often 
marked  by  Qg-zag  or  nndnlating  lines,  and  the  colour  in 
many  is  similarly  disposed,  showing  a  pecnliar  internal 
stractnre  in  the  stone.  It  has  been  proposed  to  name  aU 
TarietieB  of  qnartz,  whether  colonred  or  nncolonred.  show- 
ing this  pecoUarity,  amethyst,  bat  without  sufficient  reason. 
Amethyst,  accordUig  to  Plmy,  got  its  name,  ifui^Mrrog,  from 
its  supposed  power  of  preventing  drunkenness.  Though 
not  a  true  gem,  it  was  formerly  much  yalued  as  an  orna- 
mental stone,  but  has  greatly  declined  in  Talue  in  the 
present  century,  being  obtained  in  great  abundance  from 
Brazil  There  it  is  often  white  or  yeUow,  and  named  topa& 
The  finest  blue  stones  are  found  in  Ceylon  and  Siberia; 
and  less  remarkable  ones  in  many  placee  in  Europe,  India, 
and  Australia.  Amethysts  may  be  counterfeited  by  glasses, 
to  which  the  proper  colour  or  stain  is  given  by  mineral 
matter.  There  were  fine  ones  made  in  France  about  the 
year  1690,  which  even  imposed  on  connoisseurs,  but  with 
the  decrease  in  price  there  is  now  less  danger  of  such 
deceptions. 

AMHERST,  a  district  and  city  within  the  Tenasserim 
division  of  British  Burmah,  and  within  the  jurisdiction  of 
the  chief  commissioner  of  that  province.  The  Dibtbioi 
forms  a  narrow  strip  of  land  between  the  Indian  Ocean 
and  the  mountains  which  separate  it  from  the  independent 
kingdom  of  Siam.  It  lies  in  16"*  N.  lat,  QS""  R  lon^, 
and  consists  partly  of  fertile  valleys  formed  by  spurs  of 
the  mountain  system  which  divides  it  from  Siam,  and 
partly  of  a  rich  alluvial  tract  created  by  the  great  rivers 
which  issue  from  them.  The  most  important  ^  theee  are 
the  Salwoen  river  and  the  Houng-da-raw  Ehyoung.  The 
river  highways  bring  down  inexhaustible  supplies  of  rice 
to  Maulmain,  the  cUef  town  of  the  district,  as  also  of  the 
province  of  Tenasserim,  and  the  second  city  in  British 
BurmaL  The  district  comprises  an  area  of  10,144  square 
miles,  of  which  346  are  cultivated,  4889  are  capable  of 
being  brought  under  cultivation,  and  the  remaining  9i909 
ttquare  miles  are  returned  as  uncultivable.  The  population 
in  1872  numbered  235,738  souls,  occupying  38,940  houses, 
and  consisting  of  203,774  Buddhisto,  16,698  Hindus, 
12,279  Mahometans,  and  4081  Christians.  The  town  of 
Maulmain  contains  63,663  inhabitants.  The  rainfall  is 
very  heavy,  245*86  inches  being  registered  in  1871-72.  The 
temperature  is  uniform,  but  not  excessive,  and  avenuzed 
83""  at  2  p.iL  throughout  the  month  of  May  1871,  80^  at 
2  p.iL  throughout  July,  and  the  same  at  2  p.x.  through- 
out December  1871. 

AxffBssT  Towv,  situated  in  the  district  of  the  same 
name,  about  30  miles  south  of  Maulmain.  It  was  founded 
by^the  English  in  1826  on  the  restoration  of  the  town  of 
Martaban  to  the  Burmese,  and  named  in  compliment  to 
the  Governor-General  of  India  who  projected  it  The 
proclamation  inviting  the  natives  to  people  the  town  was 
well  adapted  to  the  character  and  capacities  of  those  whom 
it  addressed.  "  The  inhabitants  of  the  towns  and  villages 
who  wiih  to  come  shall  be  free  from  molestation,  extortion, 
and  oppression.  They  shall  be  free  to  worship  as  usual, 
temples,  monasteries,  priests,  and  holy  men.  The  people 
shall  go  and  come,  buy  and  sell,  do  and  live  as  they 
please,  conforming  to  tiie  laws.  In  regard  to  slavery, 
since  all  men,  common  people  or  chiefs,  are  by  nature 
equal,  there  shall  be  under  the  English  government  no 
slavea  Whoever  desires  to  come  to  the  new  town  may 
come  from  aU  parts  and  live  happy,  and  those  who  do 
not  wish  to  remain  may  go  where  they  please  without 
hindrance.*     Shortly  after  it(«  settlement  ^e  number  of 


houses  amounted  to  230,  and  the  population  to  ISOQl 
Large  teak  forests  abound  in  its  neighbourhood^  and  the 
timber  is  exported  in  considerable  quantities.  The  harbour, 
though  large  and  capable  of  accommodating  ships  of  any 
burden,  is  difficult  of  access,  and  dangerous  during  the 
south-west  monsoon.  Amherst  town  has  been  eclipsed  by 
the  rapidly  rising  city  of  Maulmain,  which  haa  absorbed  to 
itself  the  trade  and  mercantile  enterprise  alike  of  Amherst 
district  and  of  the  Tenasserim  province. 

AMHERST,  a  post  township  of  Hampshire  county, 
Massachusetts,  United  States.  It  is  a  picturesque  viUage 
intenected  by  two  branches  of  the  Connecticut  river. 
Its  water-power  is  utilised  for  manufactories  of  machinery, 
edge  tools,  cotton  goods,  paper,  dte*;  but  it  is  principally 
known  as  the  seat  of  Amherst  college,  a  valuable  institu- 
tion founded  in  1821,  mainly  for  the  purpose  of  educating 
poor  and  pious  young  men  for  the  ministry.  The  charity 
fund  is  luge,  and  pays  the  tuition  fees  of  forty  or  fifty 
students.  The  faculty  of  the  college  consists  of  eighteen 
professors,  beside  the  president  The  number  of  students 
in  1873  was  261.  The  buildings  of  Amherst  college  are 
situated  on  a  hill  at  the  southern  extremity  of  the  village. 
An  octagonal  building  in  advance  of  the  line  of  college 
halls  is  devoted  to  the  purposes  of  a  museum.  Some  of 
the  collections  are  of  great  value,  especially  those  in  the 
palsontological  department  The  Massachusetts  Agri- 
cultural sdiool,  founded  in  1863,  has  also  its  seat  at 
Amherst  Its  handsome  buildings  are  on  the  edge  of  a 
rich  plain  from  which  fine  views  are  obtained  of  the  moun- 
tains on  the  west  and  south.  There  is  a  large  farm  for 
experiment  attached  to  the  school,  which  is  esteemed  one 
of  the  best  in  America.  The  population  of  Amherst  in 
1870  was  4035. 

AMHERST,  Eabl  (Williah  Pitt  Amhsrst),  bom  in 
1773,  was  the  nephew  of  Jeffery  Amherst,  who,  for  his 
services  in  America,  where  he  was  commander-in-chief  at 
the  time  of  the  conquest  of  Canada,  was  raised  to  the 
peerage  as  Baron  Amherst  in  1776.  The  patent  of  nobility 
was  renewed  in  1788  with  remainder  to  the  subject  of  this 
noti<^,  who  succeeded  to  the  titie  in  1797.  In  1816  ho 
was  sent  as  ambassador  extraordinary  to  the  court  of  China, 
with  the  view  of  establishing  more  satisfactory  commercial 
relations  between  that  country  and  Great  Britain.  On 
arriving  in  the  Feiho,  he  was  given  to  understand  that  he 
could  only  be  admitted  to  the  emperor's  presence  on  condi- 
tion of  performing  the  ko^auj  a  ceremony  which  Western 
nations  have  always  considered  degrading,  and  which  is, 
indeed,  a  homage  exacted  by  the  Chineee  sovereign  from  his 
tributaries.  'Aia  Lord  Amherst,  following  the  advice  of 
Sir  George  T.  Staunton,  who  accompanied  him  as  second 
commissioner,  refused  to  consent  to,  as  Lord  Macartney 
had  done  in  1793,  unless  the  admission  was  made  that  his 
sovereign  was  entitied  to  the  same  show  of  reverence  from 
a  mandarin  of  his  rank.  In  consequence  of  this  he  was  not 
allowed  to  enter  Peking,  and  the  object  of  his  mission  was 
frustrated.  His  ship,  the  "  Alceste,*  after  a  cruise  along  the 
coast  of  Corea  and  to  the  Loo-Choo  Islands,  on  proceeding 
homewards  was  totally  wrecked  on  a  sunken  rock  in  Gaspar 
Strait  Lord  Amherst  and  part  of  his  shipwrecked  com- 
panions escaped  in  the  ship's  boats  to  Batavia,  whence  relief 
was  sent  to  the  rest  'Th^  ship  in  which  he  returned  to 
England  in  1817  having  touched  at  St  Helena,  he  had 
several  interviews  with  the  Emperor  Napoleon  (Ellis's 
Proceeding$  of  the  LcUe  EmhoMy  to  China,  1817;  MXeod's 
Narrative  of  a  Voyage  in  Klf.S,  "Alee^e,"  1817).  Lord 
Amherst  held  the  office  of  governor-general  of  India  from 
August  1823  to  February  1828.  The  principal  event  of 
his  government  was  the  Burmese  war,  resulting  in  the 
cession  of  Aracan  and  Tenasserim  to  Great  Britain.  He 
wa>  created  Earl  Amherst  of  Aracan  in  1826.     On  his 
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TBfeoni  to  Engknd  lie  Urod  in  ittinment  tOl  hit  deftth  m 
March  18(^7. 

AMHUBST,  KioHOLAi,  aa  English  poet  and  political 
<mter  of  the  18ih  eentary,  wee  bom  at  Masdon  in  Kent, 
.and  entered  (1716)  at  St  John's  eoUege,  Oxford,  from 
which  he  was  expelled,  ostensibly  for  libertinism  and 
irregular  oopdnct,  but  really,  according  to  his  own  state- 
ment, on  account  of  the  liberality  of  his  opinions.  Betain- 
ing  great  resentment  against  the  uniTorsity  on  this  account, 
he  gave  expression  to  Ids  feeling  in  a  poem  published  in 
1724,  called  Oevlus  Bntemnim,  and  in  a  book  entitled 
TerrcB  Filiut,  He  published  a  ^lisooHany  of  Poems,  sacred 
and  profane;  and  Th4  Ccnvocation,  a  poem  in  five  cantos, 
which  was  a  satire  on  the  bishop  of  Bangor's  antagonists. 
But  he  ii  best  known  for  the  sWe  he  had  in  the  political 
paper  called  Tha  Cra/ltman^  which  he  oonducted  for 
several  year&  It  attained  a  circulation  of  10,000  or  12,000 
copies,  and  had  veiy  considerable  inflnence  in  inflaming 
popular  opinion  against  Sir  Bobert  Walpole,  and  in  bring- 
ing about  the  political  change  of  1742.  Amhursf  s  party 
made  no  provision  for  him,  howeyer,  on  their  accession  to 

Sower,  and  their  neglect  is  supposed  to  have  hastened  his 
eath,  which  ocourrwl  at  Twickenhun  on  the  27th  April 
1742. 

AMIANTHUS  (umtained,  from  a  privative^  and  /uaim, 
to  stain),  the  best  known  and  most  beautiful  of  the 
asbestos  dass  of  substances.     See  Asbestos. 

AMICI,  GiovAKvi  Battista,  a  celebrated  designer  and 
constructor  of  optical  instruments,  was  bom  at  Modena  in 
1784.  While  studying  mathematics  at  Bologna,  he 
acquired  a  taste  for  astronomical  science,  and  devoted 
himself  early  in  life  to  the  improvement  of  astronomical 
instraments  with  great  ingenuity  and  success.  For  tiie 
specula  of  his  reflecting  telescopes  he  prepared  a  vezy  hard 
alloy,  capable  of  receiving  and  retaining  a  fine  j^lish,  and 
to  prevent  spherical  aberration  he  wrought  the  specula  into 
an  elliptical  foruL  About  1812  ho  undertook  the  con- 
struction of  a  telescope  with  a  five-foot  speculum,  and  the 
gun-foundry  at  Pavia  was  put  at  his  disposal  for  this 
purpose  by  the  war  minister  of  Italy,  but  the  project  was 
broken  off,  owing  aj^parently  to  political  compUcationsw 
Amid  is  still  better  known  from  his  microscopes.  His 
reflecting  microscopes,  with  ellipsoidal  specula,  were  an 
improvement  on  all  that  had  preceded  them^  and  he 
attained  still  greater  success  in  the  construction  of  com- 
pound achromatic  object-glassea  His  compound  micro- 
scope wi^  the  first  that  could  be  used  eiUier  in  a  vertical 
or  m  a  horizontal  pontion.  His  prism,  too,  for  the  oblique 
illumination  of  objects  of  microscopical  observation  is  much 
commended.  Amid  was  a  very  diligent  and  skilful 
ebserver ;  and  his  intimate  acquaintance  with  the  prindples 
ef  optical  science  enabled  him  to  arrange  his  apparatus  to 
the  very  best  advantagsi  Various  papers  recording  the 
results  of  his  observations,  which  he  read  before  learned 
societies,  were  published  in  sdentific  journals.  They  treat 
of  the  measurement  of  the  diameters  of  the  sun  (by  means 
of  a  micrometer  he  invented)  and  other  astronomical 
subjects,  the  circulation  of  the  sap  in  plants,  the  fractifica- 
tion  of  plants,  infusoria,  &c  After  holding  for  some  time 
a  professorship  of  mathematics  in  Modena,  he  was  in  1831 
appointed  inspector-general  of  studies  in  the  duchy.  A 
few  years  later  he  was  entrasted  with  the  diarge  of  the 
observatory  at  Florence,  where  he  also  delivered  lectures 
as  professor  of  mathematics  at  the  museum  of  natural 
history.     He  died  in  April  1863. 

AMIENS,  an  andent  dty  of  France,  capital  of  the 
department  of  Somme,  and  formerly  of  the  old  province  of 
Picardy,  situated  on  the  Sonmie,  about  40  miles  from  its 
mouth,  and  71  miles  N.  of  Paris.  It  was  once  a  place  of 
~*Qat  strength,  and  still  possesses  a  dtadel,  but  the  rampartn 


which  surrounded  it  have  been  replaced  by  beantifiilboiil^ 
vards.  The  new  part  of  the  town  is  well  bullt^  bat  Ihs 
streets  of  the  old  quarter  are  narrow  and  irregular,  and  an 
so  out  up  by  the  eleven  eanab  into  which  &e  Somme  is 
here  divided,  that  Louis  XL  is  said  to  have  called  the  toini 
**  little  Yenica"  The  most  interesting  olject  in  Amieai 
is  its  magnificent  cathedral,  one  of  the  finest  in  Enrope, 
commenced  in  the  year  1220  and  finished  in  1288,  although 
additions  to  it  were  afterwards  made.  Among  the  other 
important  public  buildings  are  the  fidtel  de  Ville,  the 
Chateau  d'Eau,  the  theatre,  the  museum,  the  hospital,  end 
several  churches.  The  town  is  the  seat  of  a  bishop^  of  s 
prefect,  and  of  the  departmental  courts  of  justice  ;  ssd 
possesses  a  library  containing  more  than  50,000  volniuei, 
besides  manuscripts,  an  academy  of  sdences,  variona  other 
learned  societies,  a  theological  seminary,  a  Ijoeom,  ssd 
several  ordinaiy  schools.  It  has  many  important  mami- 
factures,  the  chief  being  cotton  velvets^  kerseymeres, 
woollen  and  linen  doths,  flax,  beetroot  sugar,  soap,  leader, 
and  paper.  Amiens  occupies  the  dte  of  the  andeot 
Samarobriva,  capital  of  tiie  AnUnaniy  from  whom  it 
probably  derives  its  namei  After  the  dissolution  of  the 
empire  of  the  west  it  repeatedly  changed  owners,  becoming 
for  the  first  time  a  dependency  of  ^e  French  crown  is 
1185,  when  Philip  of  Alsace  ceded  it  to  Philip  Augustus; 
and  since  that  date  it  has  more  than  once  passed  out  of  the 
power  of  the  French  kings.  The  famous  treaty  between 
Great  Britain,  France,  Spain,  and  Holland,  whidi  took  its 
name  from  this  dty,  was  signed  in  the  H6tel  de  Ville  oa 
March  25th,  1802.  During  the  recent  war  between  France 
and  Qermany  Amiens  fell  into  the  hands  of  the  Prusdans 
on  the  28th  of  November  1870.  General  Manteuffel  was 
operating  against  the  French  army  of  the  north,  which  had 
been  formed  with  the  view  of  helping  the  armies  of  Paris 
and  of  the  Loire  to  effect  a  junction,  and  thus  raise  the 
dege  of  the  capital  The  French,  however,  were  defeated 
in  a  battle  in  front  of  Amiens,  which  was  fought  on  the 
27ih  of  November,  along  a  line  stretching  from  Seleux  to 
Marcdeane,  and  extending,  it  is  said,  more  than  four 
leaguea  They  retreated  northward  in  the  direction  of 
Arras,  and  Amiens  surrendered  on  the  following  day,  after 
a  very  slight  demonstration  of  force  on  the  psftt  of  the 
Prusdans.  Peter  the  Hermit  was  born  at  Amiens  about 
1050.     Population  (1872),  63,747. 

AMIOT,  PsBB  Joseph,  a  learned  Jesuit  misdonaiy  to 
China,  was  bom  at  Toulon  in  1718.  In  1750  he  arrived, 
along  with  two  others  of  his  order,  at  Macao,  from  which, 
on  a  favourable  answer  to  a  petition  being  received  from 
the  emperor  Kien-Lung,  he  removed  to  Peking  in  the 
autumn  of  the  following  year.  He  continued  to  redde  in 
the  capital  until  his  death  in  1794,  devoting  bimself 
almost  exduslvely  to  the  study  of  Chinese  and  Manchoo> 
Tatar  literature.  The  results  of  his  labours  were  com- 
municated at  frequent  intervals  to  Europe  in  works  iHiich 
did  more  than  had  ever  been  done  before  to  make  kn<^ 
to  the  Western  world  the  thought  and  life  of  the  farthest 
East  Many  of  his  statements,  however,  are  not  trust- 
worthy, and  his  works  are  practically  superseded  by  those 
of  others  who  entered  the  field  later.  His  JHdumnaSrt 
T<Uarmantchou^Franfai8  (Paris,  1789^  was  a  work  olgrest 
value,  the  language  having  been  previoudy  quite  unknows 
in  Europe.  His  other  writings  are  to  be  found  chiefly  io 
the  Mimoiret  eoneemant  VHistoire,  let  Sdcneea,  H  lea  ArU  it 
CUnott  (15  voU.  4to,  Paris,  1776-91).  The  Fm  <Ir 
Con/vciuSf  which  occupies  the  twelfth  volume  of  that 
collection,  is  very  complete  and  accurate. 

AMLWCH,  a  town  of  Anglesey,  Noiih  Wales,  sitoaisd 
on  a  rising  ground  on  the  north  coast  of  the  island,  15 
miles  from  BeaumarisL  It  owes  its  impactaaoa  ahnoit 
entirdy  to  the  oopper  mines  of  the  PSrys  Mountain:  befon 
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Um  diaeorery  ol  the  ore  in  1768  it  was  a  onalL  bamlat  of 
some  oz  koiiaei.  At  one  tbno  the  minea  prodnoed  3000 
loiia  of  metal  annnaUy,  but  in  recent  yean  the  quantity 
baa  greatly  diminiahed.  The  harbour  haa  been  oat  out  of 
lock  at  eonaiderable  ezpenae,  and  ia  proteoted  by  a  break- 
water. A  branch  of  the  CSheeter  and  Holyhead  Railway 
tenninatea  in  the  town.  Amlwch^  which  is  aaaociated 
with  Beanmaria,  Holyhead,  and  liangefni,  in  retnming 
one  member  to  parliament^  had  a  popcJation  of  2968  in 
1871. 

AMMAN,  JoEAHV  OoHXAD,  a  phyaidan,  and  one  of  the 
eariieat  writen  on  the  inatniotion  of  &b  deaf  and  dnmb,  waa 
bom  at  Schailhanaen,  in  Switseiland,  in  1669.  In  1687 
lie  gndnated  at  Basle,  and  commenced. the  praotioe  of  his 
prof  eaaion  at  Amsterdam,  to  which  he  had  to  flee  on 
account  of  his  religious  Tiewa.  He  ilrst  colled  tiie  atten- 
tion of  the  public  to  his  method  of  training  the  deaf  and 
dumb  in  a  paper  which  waa  inserted  in  ihe  Phih§opkieal 
TranMctions,  and  which  appeared  in  a  separate  form  in 
the  year  1692,  under  the  title  Surd%$  Lojuetu.  It  was 
again  issued,  with  much  additional  matter,  in  1702  and 
1728,  under  the  title  JHtteriatio  de  Zog^iela.  In  this 
work,  which  Haller  terms  "vwv  aurmtm/'  he  developa, 
with  great  ability,  the  mechanism  of  Tocal  utterance,  and 
deecribea  the  procesa  which  he  empbyed  in  teaching  its 
naei  Thia  consisted  principally  in  exciting  the  attention 
cf  his  pupila  to  the  motiona  of  his  lips  and  larynx  while 
he  spoke,  and  then  inducing  them  by  gentle  means  to 
imitate  theae  movements,  till  he  brou^t  them  to  repeat 
distinctly  letters,  syllablee,  and  wonin  As  his  method 
waa  excellent^  we  may  readily  give  him  credit  for  the  all 
but  uniTersal  success  to  whidi  he  laid  daim.  The  edition 
of  Cnliua  Aorelianus,  which  was  undertaken  by  the  Wet- 
ateina  in  1709,  and  still  ranks  aa  one  of  the  best  editions 
of  that  author,  was  superintended  by  Amman,  He  died 
about  1780. 

AMMAN,  Joar,  an  artist  celebnted  chiefly  for  his  en- 
gravings  on  wood,  waa  bom  at  Zurich  in  June  1539.  Of 
hia  personal  hiatory  little  is  known  beyond  the  fact  that 
he  removed  in  1560  to  Nuremberg,  where  he  continued  to 
reside  until  hia  death  in  March  1591.  His  productiveneas 
waa  Twj  remarkable,  aa  may  be  gathered  from  the  state- 
ment of  one  ol  hia  pupils,  that  the  dnwings  he  made 
during  a  period  of  four  yean  would  have  inied  a  hay- 
waggon.  A  large  numbor  of  hia  original  drawings  are 
contained  in  the  Berlin  collection  of  engnvings.  The 
gennineneas  of  not  a  few  of  the  specimens  to  be  seen  elw- 
where  is  at  least  queationablci  A  aeries  of  copperplate 
engnTings  by  Amman  of  the  kings  of  France,  with  short 
biographiea,  appeared  at  Frankfort  in  1576.  He  also 
executed  many  of  the  woodcut  illustrations  for  the  Bible 
pubbshed  at  Frankfort  by  Feiembend.  Another  serial 
work,  the  Panoplia  OiguAum  Liberalium  Meehaniearum  d 
80dentariarum  Arliwn  Oenera  Coniinetu,  containing  115 
plates,  is  of  great  Talu&  Amman's  dnwing  ia  correct  and 
apirited,  and  hia  delineation  of  the  detaila  St  coetnme,  te, 
ia  minute  and  accnrate.  He  executed  too  much,  however, 
to  permit  of  his  reaching  the  highest  style  of  art  Paint- 
inga  in  oil  and  on  glasa  are  attributed  to  him,  but  no 
specimen  of  theae  is  known  to  exist 

AMMAN,  Paul,  a  physician  and  botanist,  was  bom  at 
Breslau  on  the  SOth  August  1634.  In  1662  he  received 
the  degree  of  doctor  A  phyaio  from  the  university  of 
Leipeic,  and  in  1664  waa  admitted  a  member  of  the  society 
Ifatwrm  Cwriomfnan^  under  the  name  of  Dryander, 
EKhortiy  afterwards  he  waa  choeen  extraordinary  professor 
of  medicine  in  the  abova-mentioned  univernty;  and  in 
1674  he  was  promoted  to  the  botanical  chair,  which  he 
again  in  1682  exchanged  for  the  physiologicaL  He  died 
.on  the  4th  Tabmazy  169L    Paul  Amman  aeema  to  have 


been  a  man  of  aente  mind  and  extensive  learning;  bat  a 
restless  and  irritable  dispoaition  led  him  to  engaca  too 
much  in  controversy,  and  to  indulge  in  raillery  m  hia 
writings  to  a  degree  which  the  nature  of  the  sutjeeta  haidly 
warranted. 

Amman's  prindpsl  worics  «er»— JTmIMiwi  Critical,  uu  Cmiimia 
Catmm  in  AoultaU  L^iHtntiruolvUrnm  vmHtDiaeunibutaMdaj 
ParmtMiM  ad  Dce9nU9  ocmpaia  cirea  AaMuKanum  JfkUoarum 
Em$mkaimum;  IrmUemm  Numm  PomfUU  Mm  EifpoenU;  Supetttm 
BaUmiea,  U  JfamwhicUo  td  iioimriam  Medieamj  sod  ChanuU^ 
NatmmliM  jPkmtarmk 

AMMANATI,  Bastoloioo,  a  celebrated  Florentine 
architect  and  aeulptor,  waa  born  in  1511,  and  died  in 
1592.  He  studied  under  Bandinelli  and  Sanaovius^  and 
doaely  imitated  the  style  of  Michael  Angdo.  He  was 
more  distingushed  in  architecture  than  in  sculpture.  He 
designed  many  buildinga  in  Rome,  Lucca,  and  Horenco^ 
an  addition  to  the  Pitti  palace  in  the  last-named  city  being 
one  of  hia  most  celebrated  works.  He  also  planned  the 
beautifol  bridge  over  the  Amo,  known  as  Ponie  detta 
7Vm»fa»— one  of  his  celebrated  works.  The  three  archea  are 
elliptic,  and  thongh  very  light  and  elegant,  have  reaisted  the 
fury  of  the  river,  which  has  swept  away  several  other  bridgea 
at  different  tiinea  Ammanati's  wife,  daughter  of  Qiov. 
Antonio  Battiferri,  an  elegant  and  accomplished  woman, 
published  a  volume  of  poems  of  considerable  merit 

AMMIANUS,  Mascelunvb,  a  Roman  lustoiian  of  the 
4th  centnry,  waa  bom  in  the  ci^  of  Antioch,  in  Syria.  In 
his  youth  he  waa  enrolled  among  the  proUdoret  domaiici, 
or  honsehold  guards,  which  proves  him  to  have  been  of 
noUe  birth.  Li  the  year  350  he  entered  the  service  of 
Constantius,  tiie  emperor  of  the  East^  and,  under  the 
command  of  XJrsieinus,  a  general  of  the  horae,  he  served 
daring  several  expeditions.  According  to  his  own  modest 
account,  it  appean  that  he  acquired  considerable  military 
fame,  and  that  he  deserved  well  of  his  sovereign.  He 
attended  the  Emperor  Julian  in  his  expedition  into  Persia, 
but  it  is  not  known  that  he  obtained  any  higher  military 
promotion  than  that  which  has  already  been  mentionedr 
He  was  either  in  the  dty  or  in  the  vicinity  of  Antioch  when 
the  conspiracy  of  Theodorus  waa  discovered,  in  the  reign 
of  Yalens,  and  was  an  eye-witness  of  the  severe  tortures  to 
which  many  persons  were  subjected  by  the  emperor  on 
that  account  But  his  lasting  reputation  was  not  to  be 
acquired  from  military  serrice.  He  left  the  army  and 
retired  to  Rome,  where  he  employed  himself  in  writing  a 
history  of  the  Roman  empire,  compriaing  a  period  of  282 
years.  Though  a  Greek  by  birth,  he  wrote  in  the  Latin 
langnage;  but^  according  to  the  remark  of  Yossius,  his 
Latin  shows  that  he  was  a  Greek,  and  also  a  soldier.  Hia 
history  extended  from  the  accession  of  Nerva  to  the  death 
of  Yalens  ;  and  the  work  was  originaUy  divided  into  thirty- 
one  books.  Of  these  the  first  thirteen  have  perished,  and 
the  eighteen  which  remain  commence  with  the  seventeenth 
year  of  the  reign  of  Constantius,  and  terminate  at  the  year 
378.  But  there  are  several  facts  mentioned  in  the  history 
which  prove  that  the  author  waa  alive  in  the  year  380. 
Of  this  number  are  the  accession  of  Theodosius  to  the 
Eastern  empire,  the  chancter  of  Gratian,  and  the  consulate 
of  Neothorius.  Hie  style  is  harsh  and  redundant,  aa  waa 
to  be  expected  from  the  author's  education  and  military 
life ;  but  the  work  ia  valuable  as  a  aoorce  of  information 
for  the  period  of  which  it  treata.  Gibbon  appean  to  give 
a  coirect  eatimate  when  ho  aays  that  Ammianua  is  "an 
accurate  and  faithfol  guide,  who  compoeed  the  history  of 
hia  own  times  without  indulging  the  prejudices  and  paa- 
aiona  which  usually  affect  the  mind  it  a  contemporary." 
From  the  zespectftu  manner  in  which  he  speaks  of  pagan 
deities,  and  of  tiie  advantage  of  baathen  augimea  in  fore- 
telling future  events,  it  is  evident  that  Ammianua  waa  a 


of  Ui  easdoor  and  impartiality  as  an  historian.  Tha  work 
of  Ammianna  liaa  paaaad  through  aeraral  editiona,  of  which 
tha  beat  ara  tha  Leyden  edition  of  1693,  bj  Qronorina, 
and  thoaa  of  Leipaio»jpabliahed  in  1773  and  1808.  The 
latter  waa  edited  by  Wagner  and  Erf nrdt 

AMMrRATO,  SoiPio,  an  Italian  hiatorian,  bom  at 
Leooe^  in  the  kingdom  of  Kaplea,  on  the  27th  September 
1(^81.  Hia  father  intending  him  for  the  profession  of 
law,  sent  him  to  study  at  Naples,  but  his  own  decided 
neferenoe  for  Uteratora  prerented  him  from  fulfilling  his 
father's  wishes.  Entering  the  church,  he  resided  for  a 
time  at  Yenioe,  and  afterwards  engaged  in  the  aenrice  of 
Pope  Pius  lY.  In  1569  he  went  to  Florence,  where  he 
was  fortunate  in  securing  the  patronage  and  support  of 
Duke  Cosmo  L  It  was  at  the  suggestion  of  this  prince 
that  he  wrote  the  work  by  which  he  is  best  knowll,  his 
Idoru  Fioreniine  ^1600),  In  1590  he  was  mado  a  canon 
of  the  cathedral  of  Florence.  He  died  in  1601.  Among 
the  other  works  of  Ammirato,  some  of  whidh  were  first 
published  after  his  death,  may  be  mentioned  diwonrMS 
on  Tadtua  and  historiea  of  the  familiea  of  Naplea  and 
Florence. 

AMMOlf,  the  name  of  an  £^;yptian  deity,  called  by  the 
ancient  Egyptians  Amm  or  Amun,  and  one  of  the  chief  gods 
of  the  oountry.  His  name  meant  the  hidden  or  concealed 
god,  and  .in  this  respect  waa  analogous  to  JBfapi  or  Apis, 
which  ccmyeyed  the  same  idea^  He  waa  tho  local  deity  of 
Thebea  or  Diospolis,  and  supposed  by  the  Greeks  to  be 
the  same  as  Zens  or  Jupiter.  His  type  waa  that  of  a  man 
wearing  on  his  head  the  red  crown  tukr,  emblem  of 
dominion  orer  the  lower  world  or  hemisphere,  surmounted 
by  the  sun's  diso  to  indicate  his  solar  nature,  lEanked  by 
two  tail  feathers  of  a  hawk,  also  symboliah  of  hie  relation 
to  the  gods  of  light  Ammon  was  not  one  of  the  oldest 
deities  of  Elgypt,  for  his  form  and  name  do  not  appear  till 
tha  eleventh  or  Diospolitan  dynasty,  when  the  longs  of 
that  line  assumed  his  name,  and  built  a  sanctuary  to  hun  at 
Hedinat  Habn.  From  this  period  the  monarcha  of  Thebea 
introduced  his  name  into  their  titles,  and  the  worship  of 
Amen  became  the  predominant  one  of  ancient  Egypt;  and 
the  embellishment  of  his  shrine  and  enrichment  <^  his 
treasury  were  the  chief  object  of  Uie  policy  of  the  Pharaohs. 
Victory  and  conquest  were  the  chief  gifts  he  offered  to  bis 
adorers ;  and  he  is  often  seen  leadingup the  conquered  nations 
of  the  north  and  south  to  the  monarchs  whom  he  enddws 
with  power  and  victory.  In  this  character  Amen  is  often 
represented  holding  the  Egyptian  scimitar  kheptk  In  his 
celestial  character  his  flesh  was  coloured  blue,  that  of  the 
heaven.  He  is  said  to  have  been  called  on  some  monu- 
ments the  son  of  Hapimaa  (or  tho  Nile) ;  but  in  the  hymns 
addressed  to  him  the  title  of  aelf-engendered  is  applied  to 
him,  and  he  waa  one  of  the  aelf-eziBtent  deities.  His 
principal  titles  ar»— lord  of  the  heaven,  king  of  the  gods, 
substance  of  the  world,  and  resident  on  the  thrones  of  the 
world,  eternal  ruler, — appellatives  of  his  celestial  and  ter- 
restrial functions.  He  was  also  lord  of  heaven  and  earth, 
streams  and  hills,  and  aa  a  demiuigoa,  the  creator  of  beings. 
The  hymns  addressed  to  him  designate  him  as  the  sole  or 
only  god,  in  terms  applicable  to  one  god  who  alone  eziBta, 
who  moulds  and  governs  the  world.  '  'At  one  time  an 
attempt  was  made  to  identify  him  with  the  solar  orb.  Con- 
sidered as  the  active,  intelligent,  and  pervading  spirit  of 
the  universe,  he  transfuses  the  breath  of  life  into  the 
noatrila  of  kings  and  other  persons.  In  lus  jolar  characters^ 
Ammon  was  allied  with  Ba,  and  called  Amen  Ba,  or  Amen 
Ba  HarmachUs  or  "  the  aun  iA  the  horizon,*  Amen  being 
considered  one  of  the  forms  of  the  sun  itself.  The  worship 
of  tho  oeleetial  Ammon  prevoUed  chiefly  at  Thebea,  where, 
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of  Thebea  was ''the  abode  of  Amen."  Besides  Thobe^  kb 
worship  has  been  found  at  8iuah  in  Lybia,  at  Beii  Ooally, 
and  at  Heroe  in  Ethiopia,  marked  reqiect  being  ahovm  to 
his  wordkip  by  tiie  later  Ethiopian  monarchs:  AtFh3aBaiid 
Debnd  his  name  also  H>peais  as  one  of  the  d^nmfnsna 
deities.  In  the  representations  at  Heraumthis  he  asmfe  at 
the  birth  of  Har-pa-Ba;  and  in  the  aoenes  of  the  pewsige 
of  Ba,  or  the  sun,  through  the  hours  of  the  nighty  tlie 
gigantio  arm  of  Amen  strangles  the  serpent  ApophJa^  "  the 
great  dragon*  of  E^grptian  mythology,  the  i^iit  of  dezk- 
neas,  who  warred  against  the  goda  of  lighL  AnoCher 
of  the  typea  of  Amen  represents  him  as  the  r^ndndive 
power  of  nature^  atill  in  the  human  form,  but  mmnznied, 
and  holding — ^instead  of  the  usual  sceptre,  easn,  or  ao- 
called  kutupka  sceptre  the  whip  ndtkekk.  In  this  type 
he  was  supposed  to  be  Amen  the  father  and  Horns  the 
ohild  of  the  triad,  which  then  consisted  of  Amen,  Aim^nt, 
or  the  female  Ammon,  and  Haika.  Hia  titlea  in  this 
oharaoter  are  Amen4Ba-mui-/, — Amen^  "  the  husband  of  Ids 
mother,"  considered  as  the  final  avatar  of  the  god,  &e 
a3pha  and  om^ga,  the  oldest  and  youngest  of  creatod 
beings.  He'is,  considered  in  his  youthful  character,  called 
ManMt,  or  "the  powerful  Horns,*  and  identified  wbk 
JCMom,  the  local  god  of  Chemmo  or  J^opolia  As  Hatm 
he  is  called  the  "con  of  Lds,*  but  this  is  deariy  a  later 
fusum  of  the  two  myths.  In  the  inacriptiona  it  is  said 
"  he  has  tall  plumea,*  and  in  the  eaotericu  erplanations  of 
the  aeventeenth  chapter  of  the  BUwsU,  theee  plnsifls  are 
explained  by  "  his  two  eyes,*  or  Iris  and  Nephthy%  who 
are  seen  accompanying  Horns  in  certain  scenes.  This 
type  of  Amen  was  not  usually  exhibited,  but  broof^t  oat 
on  the  occasion  of  his  festival,  called  the  manifestatioil  of 
Ehem,  one  of  the  oldest  f dtee  of  i^orpt  This  type  of 
Amen  is  principally  found  at  the  Buan,  or  valley  of  £1 
Hammamat,  on  the  way  to  Coptoe;  and  at  Wady  Haifa, 
where  a  temple  was  erected  to  hun  by  Amenophis  m.  As 
the  god  of  the  reproductive  powers  of  nature,  the  kin^  of 
Egypt  are  seen  hoeing  tlie  ground  before  him,  or  oflTeiui^ 
various  coloured  calves  and  gasollea  to  him.  A  great  fes- 
tival in  his  honour  is  represented  at  Medinat  Habu,  wliere 
his  statue  is  carried  by  twenty  priests,  and  Bameaeft  TIL 
cuts  down  before  him  the  com  which  has  just  ripened  for 
the  sickle.  The  negroea  of  Arabia,  or  else  ue  Jie^ 
Airbctriea  of  later  geographer!^  appear  as  assistants  at  this 
festival.  Another  type  ci  Amen  connected  him  witH  the 
god  Khnum  or  Chnoumis,  the  q>irit  of  the  watera.  Is 
this  relation  he  has  the  head  of  a  ram  instead  of  the  usoal 
human  one.  Khnum  was  one  of  the  deipiurgi,  and  creator 
of  mankind,  whom  he  had  made  as  a  potter  out  of  clay  on 
the  wheel,  as  also  Osiris  and  Horos.  Sometunea  the  type 
of  Khnum  bears  the  name  of  Amen;  and  witli  the  ilim's 
head  he  was  worshipped  in  the  Oasis  of  Ammon,  as  alap 
up  the  Nile  at  the  cataracts,  Syene,  Elephantine^  Begbe, 
Beit  Ouallv,  and  Meroe.  It  ia  this  type  of  Amen  writh 
which  the  later  Qreek  and  l^man  writers  were  most  fami- 
liar; and  Kamesea  H,  as  the  son  of  Amen,  assumes  the  lam's 
horn,  which  Alexander  the  Qreat  adopted  at  a  later  data. 
The  worship  of  Khnum  was  older  thui  that  of '  Ameo,  as 
it  appears  on  the  Pyramids  and  at  the  Wady  Itagareah, 
but  became  leea  important^  and  finally  foaed  into  tbat  of 
Amen.  Although  i^  has  been  auppoaed  that  the  woraliip  of 
Amen  came  from  Meroe,  it  ia  now.  known  that  the  Kthinfean 
civilisation  was  comparatively  of  much  more  recent  date 
than  the  £^;yptian,  and  that  it  waa  implanted  in  Etiiiopia 
by  the  conquests  of  the  Pharaohs,  and  subaeq[nently  adcyted 
by  the  later  rulera  of  Meroe;  and  that  the  atatements  of 
Herodotus,  that  it  waa  brought  from  thence,  to  the  Caaia 
of  Ammon  are  inoonecty  the  existing  temple  at  the  Oaai 


like  Jaser  enapten  oi  tae  jcuvat,  aaaea  at  tne  time  oz  tne 
trrentieth  dynasty,  which  oontoin  the  mystic  names  an4 
appeUatirea  of  the  god  in  the  language  of  the  negroes  of 
Ponti  ore  also  of  too  late  a  date  to  throw  any  light  on  the 
origin  of  Amen,  which  appears  prior  to  the  Hykshos,  when 
the  ftgyption  princes  were  driven  to  the  south.  The  sheep 
was  sacnd  to  the  god,  and  the  inhabitants  of  Thebes  in 
consequence  abstained  from  it;  but  it  is  said  they  annuaUy 
^  sacrificed  a  ram  to  Amen,  and  dressed  the  figure  of  the 
god  in  the  hide  of  the  animal  The  reasons  assigned  by 
classical  authorities  for  this  action,  as  well  as  for  the 
astronomical  meaning  of  Mb  horns,  are  not  confirmed  by 
monumental  CTidence.  On  the  conquest  of  Egypt  Alex- 
ander the  Great  called  himself  the  son  of  Ammon,  and  his 
portraits  wear  the  ram's  horn.  In  this  he  hod  only 
imitated  the  Pharaohs  of  the  nineteenth  dynasty.  Amen 
is  only  mentioned  by  the  Hebrew  prophets  in  speaking  of 
Dioepolis  as  the  dty  of  Ko  or  No  Amon. 

Jablonaki,  FatUK.  ^Sgyp^n  ^  160-184;  Birch,  GaUery 
of  AtUiq,,  pt  L  1 ;  WillaniBon,  Ifannen  and  Cuttotm,  iii 
313»  iv.  246,  /.;  Goodwin,  Trant,  Soe,  Bibi.  Areh.,  ii 
pp.  353-9;  Herodotus,  ii  42,  54;  Diodorus,  iii  72;  Jer. 
zlri.  25;  Nah.  iii  8.  (s.  B.) 

AMMON,  Chbistoph  Fbiedbioh  yok,  a  distinguished 
theological  writer  and  preacher,  was  bom  at  Baireuth  in 
January  1766,  studied  at  Erlangen,  held  various  professor- 
ihips  in  the  philosophical  and  theological  faculties  of 
Erlangen  and  Gottingen,  succeeded  Eeinhard  in  1813  as 
court  preacher  and  counsellor  at  Dresden,  retired  from 
these  offices  in  1849,  and  died  May  21, 1850.  He  sought 
to  establish  for  himself  a  middle  position  between  rational- 
ism and  supematuralism,  inclining,  however,  decideklly  to 
the  former.  He  declared  for  a  '*  rational  supematuraliBm,'' 
and  contended  that  there  must  be  a  gradual  devebpmeut 
of  Christian  doctrine  corresponding  to  the  advance  of  know- 
lodge  and  science.  He  was  a  man  of  great  versatility  and 
extensive  learning,  and  a  very  voluminous  author,  his 
principal  work  being  the  ForthUdung  det  ChristmUhum»  ntr 
Wdtrdiffion,  in  4  voU.  (Leipoie,  1833-40).  Etdvmrf  einer 
reih  hitiiaehen  Theologie  appeared  in  1792  (second  edition, 
1801 ),  and  iS'ttt/tma  Theoiogica  in  1803  (other  editions,  1808, 
1816,  1830).  Yon  Ammon's  style  in  preaching  was  terse 
and  lively,  and  some  of  his  discourses  are  regarded  as 
models  of  pulpit  treatment  of  political  questions. 

AMMONIA    (N^,  sometimes    called   the    VolaiiU 
aUcali,  or  Alkaline  air,  was  known  to  the  alchemists  in 
aqueous  solution.     Priestley  first  separated  it  in  the  gase- 
ous state  in  1774.     Bcheele  in  1777  discovered  that  it 
contained  nitrogen,  and  its  true  composition  was  ascer- 
tained by  BerthoUet  about  1785.     Ammonia  occurs  in 
the  atmosphere  as  carbonate  and  nitrate,  in  sea-water,  and 
in  many  mineral  springs.     Iron  ores  and  many  clayey 
soils  contain  it  in  iiw^H  quantity,  and  sal-ammoniac  and 
ammonia  alum  are  found  as  minerals  in  volcanic  districts. 
Carbonate  of  ammonia  is  obtained  in  large  quantity  by 
the  putrefaction  of  the  urine  of  animals,  or  the  dry  distilla- 
tion of  animal  matter.      Ammonia  is  obtained  from  its 
Baits  by  the  acting  of  slaked  lime  or  solutions  of  potash 
or  soda,  and  is  freed  from  water  by  passing  over  quick- 
Ihne  or  solid  potash,  and  finally  collected  over  mercury. 
It  is  a  colourless  gas,  of  a  pungent  smell,  and  alkaline 
taste  and  reaction.    It  does  not  support  combustion  or 
r&^iiatbn,  and  is  feebly  combustible.      It  is  remark- 
ably soluble  in  water,  1  volume  dissolving  nearly  700  of 
the  gas.     It  may  by  the  action  of  a  low  temperature 
^d  great  pressure  be  changed  into  the  liquid  or  solid 
BtatSi    The  gas  is  easily  deoompoeed  into  its  elements  by 
%  Bucoessbn  of  eluctiio  sparks^  or  by  passing  it  over  rod- 


converted  mto  mtnte  of  ammonia ;  and  conversely,  the 
oxides  of  nitrogen,  mixed  with  excess  of  hydrogen  and 
passed  over  platinised  asbestos,  ore  changed  into  ammonia. 
Nitrogen  and  hydrogen  have  not  by  any  process  been  in- 
duced to  combine  so  as  to  yield  this  compound  directly, 
unless  in  very  small  quantity.  For  theoretical  relations  of 
ammonia,  salts,  &c.,  see  Cqemistby. 

AMMONIAC,  Sal  (NH^Cl),  the  earliest  known  salt  of 
ammonia,  now  named  chloride  of  ammonium,  formerly 
much  used  in  dyeing  and  metallurgic  operationa 

The  name  Ifammoniaeue  sal  occurs  in  Pliny  (IfcU. 
HUl  xxxi  39),  who  relatee  that  it  was  applied  to  a  kind 
of  fossil  salt  found  below  the  sand,  in  a  district  of  Cyre- 
naica.  It  was  similar  in  appearance  to  the  alumen  ecieeile, 
and  had  a  disagreeable  taste,  but  was  useful  in  mediciuo. 
The  general  opinion  is,  that  the  sal-ammoniac  of  tho 
andeots  was  the  same  as  that  of  the  modems ;  but  tho 
imperfect  description  of  Fliny  is  far  from  being  sufficient 
to  decide  the  point.  The  native  sal-ammoniac  of  Bucharia, 
described  by  Model  and  Karsten,  and  analysed  by  Klaproth, 
has  no  resemblance  to  the  salt  described  by  Pliny.  Tho 
same  remark  applies  to  the  sal-ammoniac  of  volcanoes. 
Dioscorides  (v.  126),  in  mentioning  sal-ammoniac,  makes 
use  of  a  phrauBe  quite  irreconcilable  with  the  description  of 
Pliny,  and  rather  applicable  to  rock-salt  than  to  our  sal- 
ammoniaa  Sal-ammoniac,  he  says,  is  peculiarly  prized  if 
it  can  be  easily  split  into  rectangular  fragments.  Finally, 
we  have  no  proof  whatever  that  sal-ammoniac  occurs  at 
present,  either  near  the  temple  of  Jupiter  Amnion,  or  in 
any  part  of  Cyreuaica.  These  circumstances  induce  us  to 
conclude  that  the  term  eal-ammoniae  was  applied  as  indo- 
fimtely  by  the  ancients  as  most  of  their  other  chemical 
terms.  It  may  have  been  given  to  tho  same  salt  which 
is  known  to  the  modems  by  that  appellation,  but  was  nut 
confined  to  it 

Some  derive  thename  eal-antmoniaefiom  Jupiter  Ammon, 
near  whose  temple  it  is  alleged  to  have  been  found;  others, 
from  a'  district  of  Cyrenaica  called  Ammonia.  Pliny's 
derivation  is  from  the  sand  (a/x/M>s)  in  which  it  occurred. 

Whether  our  sal-ammoniac  was  known  to  the  ancients 
or  not,  there  can  be  no  doubt  that  it  was  well  known  to 
the  alchenusts  as  early  as  the  13th  century.  Albertu4 
Magnus,  in  his  treatise  De  Alehymia,  informs  us  that 
there  were  two  kinds  of  sal-ammoniac,  a  natural  and  an 
artifidaL  The  natural  was  sometimes  white,  and  some- 
times red ;  the  artificial  was  more  useful  to  the  chemist 
He  does  not  tell  us  how  it  was  prepared,  but  he  describes 
the  method  of  subliming  it,  which  can  leave  no  doubt  that 
it  was  real  sal-ammoniac;  In  the  Opera  JUneralia  of 
Isaac  Hollandus  the  elder,  there  is  likewise  a  description 
of  the  mode  of  subliming  sal-ammoniac.  Basil  Valentine, 
in  his  Currus  Triumphalie  Antimonii,  describes  some  of 
the  peculiar  properties  of  sal-ammoniac  in,  if  possible,  a 
still  less  equivocal  manner. 

Egypt  is  the  country  where  sal-ammoniac  was  firbt 
manufactured,  and  from  which  Europe  for  many  years  was 
supplied  with  it  This  commerce  was  first  carried  on  by 
the  Venetians,  and  alworwards  by  the  Dutch.  Nothing 
was  known  about  the  method  employed  by  the  Egyptians 
till  the  year  1719.  In  1716  the  younger  Qeofiroy  real  a 
paper  to  the  French  Academy,  showing  that  sal-ammoni&M 
must  be  formed  by  sublimation;  but  his  opinion  was 
opposed  so  violently  by  Homberg  and  Lemeiy,  that  the 
paper  was  not  printed.  In  1719  M  Lemaire,  the  Frend^ 
consul  at  Cairo,  sent  the  Academy  an  account  of  the  mode 
of  manufacturing  sal-ammoniac  in  Egypt  The  salft^  it 
appeared,  was  obtained  by  simple  sublimation  from  soot 
In  the  year  1760  LiniA89us  communicated  to  the  Ilpyal 


Slat  Tolume  of  the  FhilotophiecU  Trafuadions,  1760,  p. 
904.  Almost  the  only  fuel  lucd  in  Egypt  is  the  dang  of 
catdeu  The  dang  of  black  cattle,  horses,  sheep,  goats,  &a, 
which  contains  the  sal-ammoniac  ready  formed,  is  collected 
during  the  first  four  months  of  the  year,  when  the  animals 
feed  on  the  spring  grass,  a  kind  of  clover.  It  is  dried, 
and  sold  to.  the  common  people  as  fuel  The  soot  from 
this  fuel  is  carefully  collected  and  sold  to  the  sal-ammoniac 
makers,  who  work  only  during  the  months  of  March  and 
April,  for  it  is  only  at  that  season  of  the  year  that  the 
dung  is  fit  for  their  purpose. 

The  composition  of  this  salt  seems  to  have  been  first 
discovered  by  Toumefort  in  1700.  The  experiments  of 
the  younger  Qeoffroy  in  1716  and  1723  were  still  more 
decisive,  and  those  of-Duhamel,  in  1735,  left  no  doubt 
upon  the  subject  Dr  Thomson  first  pointed  out  a  process 
by  synthesis,  which  has  the  advantage  of  being  very  simple, 
and  at  the  same  time  rigidly  accurate,  resulting  from  his 
observation  that  when  muriatic  gas  and  ammomacal  gas, 
both  as  dry  as  possible,  are  brought  in  contact  with  each 
other,  they  always  combine  in  equal  volumes. 

The  first  attempt  to  manufacture  sal-anmioniao  in 
Europe  was  made,  about  the  beginning  of  the  18th  cen- 
tuiy,  by  Mr  Goodwin,  a  chemist  cl  London,  who  appears  to 
have  used  the  mother  ley  of  common  nalt  and  putrid  urine 
as  ingredients.  The  first  successful  manufacture  of  sal- 
ammoniac  in  this  country  was  established  in  Edinburgh 
by  Dr  Hutton  and  Mr  Davy,  about  the  year  1760.  It  was 
first  manufactured  in  France  about  the  same  time  by 
Caum^.  Manufactories  of  it  were  afterwards  established 
in  Qormany,  Holland,  and  Flanders. 

Chloride  of  ammonia  is  now  manufactured  in  large  quan- 
tity from  the  crude  carbonate  of  ammonia  obtained  in  gas- 
works, or  from  the  destructive  distillation  of  animal 
matter.  This  salt  is  changed  into  chloride  by  the  addition 
of  hydrochloric  acid  or  the  mother  liquor  of  salt-works, 
called  bittenif  containing  the  chlorides  of  calcium  and 
magnesium.  When  hydrbchlorio  add  is  not  easily  got  for 
neutralisation,  the  crude  gas  liquor  is '  transformed  into 
sulphate,  and  this  is  mixed  with  an  equivalent  quantity  of 
common  salt  During  the  subsequent  evaporation  the 
sulphate  of  soda  separates  in  hard  granular  crystals,  which 
are  apt  to  adhere  to  the  sides  of  the  boiler.  The  liquor  is 
agitated  to  prevent  this  adhesion  taking  place,  and  assist 
in  the  se^jaration  of  the  sulphate  of  soda.  The  sulphate 
of  soda  is  removed  by  drainers  as  it  is  formed,  and  the 
mother  liquor  boiled  up  to  the  crystallising  point,  and  run 
off  into  coolers.  The  crystals  of  impure  muriate  of  am- 
monia are  dried  carefully  and  subsequently  sublimed. 

Sal-ammoniao  occurs  usually  in  the  form  of  a  hard, 
white  cake,  opaque,  or  only  slightly  translucent  Its  taste 
is  cooling,  saline,  and  rather  disagreeable.  It  dissolves  in 
2*72  parts  of  water  at  18^ '7  C.  with  great  reduction  of  tem- 
perature, and  in  about  an  equal  weight  of  water  at  the 
boiling-point  The  feathery  crystals  it  forms  are  found 
on  microscopic  examination  'to  be  masses  of  cubes  or 
octahedrons;  their  specific  gravity  is  about  1*5.  When 
exposed  to  a  moist  atmosphere,  the  salt  gradually  absorbs 
water,  and  deliquesces,  though  very  ^owly,  becoming 
slightly  acid.  When  heated,  it  sublimes  unaltered  in  a 
white  smoke,  having  a  peculiar  smell,  very  characteristic 
of  sal-ammoniac.  If  a  cold  body  be  presented  to  this 
smoke,  the  sal-ammoniao  condenses  on  it,  and  forms  a 
white  crust  When  thus  sublimed,  it  has  the  property  of 
carrying  along  with  it  various  bodies,  which,  when  heated 
by  themselves,  are  perfectly  fixed. 

For  the  other  ammoniacal  salts  see  Chemistbt. 


plant  grows  to  the  height  of  8  or  9  feet,  and  its  wholn 
stem  is  pervaded  with  a  milky  jnioe^  which  oases  oat  on 
an  incision  being  made  at  any  psit  This  jam  quick]; 
hardens  into  round  tears,  formug  the  ''tear  ammouia- 
cum  "  of  oommeroe^  Lump  ammoniacom,  the  other  f ona 
in  which  tiis  sabstaaos  is  imported,  eonsists  of  aggrega- 
tions of  tears,  frequently  inooiporating  large  quantities  of 
the  fruits  of  the  pkint  itself,  as  well  as  other  foreign  bodies. 
In  order  to  free  lump  ammoniacam  from  these  imparities, 
it  has  to  be  melted  and  strained,  operations  which  depre- 
ciate its  therapeutical  value.  Ammoniacam  has  a  fainUj 
foetid  unpleasant  odoor,  which  becomes  more  distinct  on 
heating ;  externally  it  possesses  a  reddish  yellow  appear- 
ance, and  when  the  tears  or  lumps  are  freshly  fractured 
they  exhibit  an  Opalescent  Instie.  -  It  is  chiefly  collected 
in  the  province  of  Irak  in  Persia ;  bat  some  q[aaatity  a 
also  produced  in*  the  Paijab,  and  comes  to  the  Eoropean 
market  by  way  of  Bombay.  Its  composition,  according  to 
Hagen,  is — ^resin^  68*6;  gum,  19 '3;  .gluten,  5-4;  Tolatila 
oil  and  water,  2*8 ;  extractive^  Ac.,  3*9.  Ammoniacam  is 
closely  related  to  assafbetida,  not  only  in  the  plant  yielding 
it,  but  also  in  its  therapeutical  effects.  It  may  be  used  as 
a  substitute  for  asaafcetida,  although,  containing  a  much 
smaller  proportion  of  volatile  oil,  its  effect  is  less  powerful 
Internally  it  is  used  in  coig'unction  with  squills  in  bronchial 
affections;  and  in  asthma  and  chronie  colds  it  is  found 
useful  It  is,  however,  more  used  externally  in  the  form 
of  plasters,  as  a  discutient  or  resolvent  application  in  indo> 
lent  tumours,  affections  of  the  joints,  kc 

African  ammoniacum  is  a  totally  different  substance, 
though  often  confounded  with  the  real  gum-resin,  which 
is  produced  only  in  the  East  It  is  the  product  of  an  un- 
known plant  growing  in  Kortii  Africa,  and  occasionaDj 
shipped  to  our  markets  from  Marocca  It  is  a  dark- 
coloured  gum-resin,  possessed  of  a  very  weak  odour  and  a 
persLstent  acrid  taste.  A  considerable  commerce  in  it  is 
carried  on  between  Mogador  and  Alexandria,  where  it  is 
in  demand  for  purposes  of  fumigation. 

AMMONIT£S,  called  also  very  frequently  the  dkOdrtB 
of  Amman,  a  people  allied  by  descent  to  the  Israelites, 
and  living  in  their  vicinity,  sprung  from  Lot,  Abraham's 
nephew,  by  the  younger  of  his  daughters,  as  the  imme- 
diately  ac^oining  people,  the  Moabitea,  were  by  the  elder 
(Gen.  xix.  37-38).  Both  peoples  are  sometimes  spokes 
uf  under  the  common  name  of  the  children  of  Lot  (Dent 
iL  19;  Fs.  IxTTiii.  8);  and  the  whole  history  shows  that 
they  preserved  throughout  the  course  of  their  national 
existence  a  sense  of  the  closest  brotherhood.  The  original 
territory  of  the  two  tribes  was  the  country  lying  imme> 
diately  on  the  east  of  the  Dead  Sea  and  of  the  lower  half  of 
the  Jordan,  having  the  Jabbok  for  its  northern  boundazy; 
an  j  of  this  tract  tiie  Ammonites  laid  claim  to  the  northern 
portion,  the  "half  mount  Gilead"  (Deutiii  12),  lying 
between  the  Amon  and  the  Jabbok,  out  of  which  they  had 
expelled  the  Zamzummim  (Judg.  xl  13;  Dent  ii  SO,  21; 
r/.  Gen.  xiv.  5),  though  apparently  it  had  been  held,  in 
part  at  least,  conjointly  with  the  Moabitea,  or  perhaps 
under  their  aupremacy  (Num.  xxi  26,  xxii  1 ;  .Josh.  xiiL 
32).  From  this  their  original  tcrritoiy  they  had  been  in 
their  turn  expelled  by  the  Amorites,  who  were  fousd 
by  the  Israelites  after  their  deliverance  from  Egypt  in 
possession  of  both  Gilead  and  Boshan,  that  is,  of  the 
IV  hole  country  on  the  left  bank  of  the  Jordan,  lying  to  tbe 
north  of  the  Amon  (Num.  xxi  13).  By  this  Amoiite 
invasion,  as  the  Moabites  were  driven  to  the  south  of 
the  Amon,  which  formed  their  northern  boundary  from 
that  time   so  the  Ammonites  were  driven  out  of  Gilea<* 


ThA  otber  limits  of  the  AmmoniiiSf  or  oonntry  of  the 
AmmonitM  (*Vfuiyiri«  v&pa,  2  Mao.  iy.  36),  there  are  no 
meaoB  of  eicactly  defining.  On  the  lonth  it  probaUy 
e4joined  the  land  of  Moab  (bat  rf,  Ewald,  Osaeh,  ItraeU, 
ii  366);  on  the  north  it  may  have  met  that  of  the  king  of 
Gfeehnr  (3  Sam.  zsii  37);  and  on  the  eaat  it  probably 
melted  away  into  the  desert  peopled  by  Amalelutee  and 
other  nomadio  raoee. 

Tha  ohi«f  oity  of  the  oonntry,  Oillfld  Babbah,  or  Babbath  of  the 
diUdna  of  Amman,  i.4,,  the  meteopoUa  of  the  AmmonitM  (Dent  iiL 
\l\  Mtd  BabbathammnuT  by  th«  later  Greeks  (Polyb.  y.  7,  4),  wboae 
Bame  was  ehaaged  into  Philadelphia  by  PUdemy  FhiUdalphiis,  a 
lugs  and  strong  oitj  with  an  aoropolii,  waa  aitaatad  on  both  sidaaof 
a  bcanoh  of  tha  Jabbok,  beazing  at  tha  fraaant  day  tbe  name  of 
Moiet  or  Nahr  ^^rnm^^  the  water  or  ziyer  of  Ammon,  whence  the 
deri^tion  "dty  of  watara"  (2  BaoL  ziL  27 ;  ejT.  Buiokhardt,  Syria, 
jk  861).  Tha  rmns  called  Amman  by  tha  nattyea  are  eztenalye  ana 
unpodlnj^  The  ooontry  to  the  aoath  and  eaat  of  Amman  ia  dls* 
ting^i.!.^  hj  its  fertility;  and  rained  towns  are  acattered  thickly 
orer  it,  attesting  that  It  was  onoe  oooapied  by  a  popnlatian  which, 
howeyer  fierce^  was  aettled  and  indnstrioas  (lee  Bniokhardt,  ep,  eit^ 
W,  tf.  lindsay.  Eoly  Lemd,  Sth  ed.,  ^  270),  a  &et  indicated  slso 
by  ths  tiibate  of  com  paid  annnally  to  Jothvn  (2  Chron.  xxyii.  5). 
I'he  Israelites  on  their  joomey  oat  of  Bgypt  to  the  land  of  promise 
were  fnrbldden  to  meddle  wita  the  tert^iy  of  Ammon  ss  of  Moab 


enemy  of  both,  his  bedstead  was  placed  in  Babbah  (Dent  iiL  11). 
Lflce  Mcab^  howeyer,  the  AmmonlnBS  beheld  with  iealonsy  the  rising 
greatMaa  of  IsraeL  They  Joined  the  former  fai  airing  Balaam  to 
cttise  them  (Dent  zriiL  4);  sad  thenceforward  their  history,  so 
far  as  known,  reyeals  a  spirit  of  bitter  hostility  soainst  the  peo^ 
of  Jehoyah— shown  in  inyaaions  repeated  and  yiolent,  and  crneltiee 
the  most  ontrageooa  and  anspsiing  (Jndg.  x.  8 ;  Amos  L  18).  They 
ooold  not  forget  that  the  aasa£te  portion  of  the  inheritance  of 
Israel  had  onoe  been  their  pnseesrion,  nor  oeaae  to  peaa  their  claim 
for  ita  reooyery  (Jndg:  zL  18).  We  find  them  joined  first  with 
Koab  (Jt^  iiL  12),  and  then  with  the  Phfliatinea  {Jrads.  x.  7,  8), 
in  the  myaaion  and  oppreaaion  for  lengthened  porioda  of  the  land  of 
their  enemies.  Bubdned  by  the  prowesa  of  /ephthah,  they  began 
again  to  act  on  the  offenaiya  in  the  dayi  of  fianl,  laying  aiege  to 
Jabaah-Oaead  (1  Sam.  zL  1).  Dayid  ofSsred  hla  Mendah]^  to 
the  king  of  Ammon,  bat  hla  oflTer  waa  rejected  with  contomely  and 
ontraga,  for  which  a  terrible  yenseanoe  was  exacted  in  the  captore 
and  oyerthrow  of  their  ntetropoui^  and  the  deliberata  aUn^ter  of 
the  people  (2  Sam.  z.)  They  were  nnlted  with  Moab  aMinst  Jodah 
b  ue  oayi  of  Jehoahsphat  (2  Ghron.  zz.  1) ;  they  pauL  tribute  to 
Uniah  and  Jothsm  (2  Ohron.  zzyL  8,  zzyiL  ll) ;  snd  wi&  the 
nel^boaring  tribes  helped  the  Chaldean  monardh  against  Jehoiakim 
(2  &ingi  zny.  Sj,  when,  after  the  destraotton  of  Jernsalem,  the 
poor  remnants  of  the  Israelites  were  gathered  together  nnd«r  the 
protectorate  of  Feboohadnesxar.  it  waa  hj  the  instigation  of  a 
king  of  Ammon  that  GedaBah,  toe  nler  appointed  oyer  them,  waa 
murdered,  and  new  ealamitiea  were  inonrred  (Jer.  xiL  14);  and 
when  Jenualem  was  to  be  rebuild  the  foremost  in  opposiiur  ths 

rtriotic  Jews  were  a  Moablte  snd  an  Ammonite  (Keh.  Il  10, 10 :  iy. 
Z).  Trae  to  their  antecedents,  the  Ammonitea  with  aome  of  tiie 
neiffhbonring  tribea,  did  their  ntmost  to  reeist  and  check  the  reyiyal 
of  tne  Jewish  power  nnder  Jndss  Maeoab»as  (1  Maoo.  y.  8  ;  ^.  Joa 
Ant,  JwL  ziiL  8,  IX  The  last  historical  notiee  of  them  is  in  Justin 
l^vtyr  {JXai.  am  Trypk,%  110)^  where  it  is  siBimed  that  they  were 
stin  a  nnmerons  veopla  Tinb  Ammonites  are  repeatedly  mentioned 
nnder  the  form  Bit-Amman,  <.«.,  honse  of  Amman,  in  the  inscrip- 
tions of  Nineyeh  among  the  tnbatariee  of  the  kingi  of  Aasyria 
(Sohrader,  Xeaitue^ri/tm  vndd.jLT,6^  The  nsmee  of  their 
kinA  BO  fiff  ss  known,— -in  Scriptore,  lishssh,  Hannn,  BaaliL 
or  Baalim  (2  Sam.  z.  2;  Jer.  zL  14);  in  Aseyrian,  Padaaa.(^ 


Pedahel  (Nnm.  zzzIt.  28),  Basa  {<f.  Baaaha,  1  Kinga  zy.  88),  and 
Sanibi  <of  leea  obriona  analogy), — ^testify,  in  harmony  with  other 
eoniideration%  that  their  langaags  waa  Semitic,  doeely  aUied  to 
the  Hebrsw ;  and  this  fact  ia  now  uaoed  beyond  qneetion  by  the  dis- 
Qoyerr  of  the  Meaha-etele,  preeenting  the  langnsfle  of  the  Moabitea, 
and  doabtleaa  that  also  of  die  brother  tribe  (aee  MoABins).  Their 
national  deity,  Molooh  or  Miloom  (aee  Xolooh),  wae  wonhipped 
with  oniel  ritea — a  droomstsnce  tending  to  footer  that  flerosnees 
of  character  whloh  dietJngniahed  thie  people  throoghoat  their 
Ustoty. 

AKMOKIUS,  Bomamed  TTiuvtm,  or  the  son  of  Hermiaa, 
studied  at  Alexandria,  along  with  Ida  brother  HeliodorQs, 


Aaolepias,  John  PhiloponnB,  DamasciuBy  and  Bin 
Although  a  neo-Flatoniat,  Ammonioa   appeal  i 

deyoted  moat  of 'hia  attention  to  the  works  of  A        i 
Oommentaiies  on  some  of  theae  are  all  that  remaii 
reputedly  numerooa  wriiingB.     Of  the  oommente 
haye — 1.  One  on  the  Ingogt  d  Porphyry,  pnbli 
Yenioe,  1500,  foL ;  3.  One  on  the  CaUgorus,  Yenic 
foL,  the  authentidty  of  which  is  doubted  by  Bnu 
One  on  the  2>s  InUrprtiatione,  Venice,  1603,  J 
each  of  the  commentaries  there  are  eeyeral  Latin        i 
tions,  and  the  three  haye  been  published  in  a  c 
form,  with  a  Latin  translation,  Venice,  1546,  3  y(       I 
They  are  also  printed  in  Brandis'  Scholia  to  A       i 
forming  the  fourth  volume  d  the  Berlin  Arittotl 
special  section  on  fate  has  been  published  eepara 
OreUi,  AUte,  AphrocL  Amtnonii  H  alL  de  Faio  que       \ 
nnU,  Zurich,  1824.     A  life  of  Aristotle,  generally  i 
to  Ammonius,  but  with  more  accuracy  to  John  Phil 
is  often  prefixed  to  editions  of  Aristotle     It  hi       i 
printed  separately,  with  Latin  translation  and  Bel 
Leyden,  16S1,  and  again  at  Helmstftdt,  1666.    Otl 
mentariea  on  the  Tcpiet  and  the  first  six  books 
Mdafihfde9  still  exist  in  manuscript     Oftheyalu 
logical  writings'  of  Ammonius  there  are  various  o;      i 
Pnntl,  perhaps  the  highest  recent  authority,  speaks       ! 
with  great  but  hardly  merited  contempt  {GuekU 
Logik,  i   642).     (For  list  of  his  works,  see  Fa 
Btblioihsea  Cfrofoa,  y,  704-707;  and  also  Brandis,  i 
0/  the  Berlin  Aeademf,  1833.) 

AMMONIUS,  sumamed  Sacxsas,  or  "  The  Sack  C      i 
from  the  fact  of  his  having  been  obliged  in  the  eai      | 
of  hia  life  to  gain  his  livelihood  by  acting  as  a  p      i 
the  market,  hved  at  Alexandria  during  the  2d        I 
JLD.,  end  died  there  241  iuU     Very  littto  is  knowi 
events  of  his  Ufa.     He  is  said  by  Porphyry  to  ha' 
bom  of  Christian  parents,  and  to  have  belonged  or     i 
to  thehr  *  faith,  from  which  he  afterwards   apos 
Eusebius  (fihwrck  Hitiory,  vL  19)  denies  this  aj 
and  affirms  that  Ammonius  continued  a  CSiristian 
end  of  his  life.     It  is  dear,  however,  that  Euse     i 
referring  to  another  Ammonius,  a  Chzistian  who  IJ 
Alexandria  during  the  8d  eenttity  jld.    Ammoniu     i 
long  study  and  meditation,  opened  a  school  for  phil     i 
in  Alexandria.     Among  hia  pupils  ware  Herenni 
two  Origans^  Longinus,  and,  most  distinguished 
Plotinus,  who  in  his  search  for  true  wisdom  found  1 
inesistibly  attracted  by  Ammonius,  remained  hii    : 
companion  for  eleven  years,  and  in  all  his  later  phil     i 
proleesed  to  be  the  mere  exponent  of  his  great  i    i 
Ammonius  himself   designedly  wrote  nothing,  an 
doctrines  taught  in  his  school  were,  at  least  during  1 
kept  secret,  after  the  faahion  of  the  old  Pytiia    : 
society.    Thus,  while  all  the  later  developments  o 
Platonism  are  in  a  general  way  referred  to  him  a    I 
originator,  littie  ia  known  of  his  special  tenets.     Fn    i 
notioea  of  Hierooles,  a  scholar  of  Plutarch,  in  the    ! 
part  of  the  5th  century  A.D.,  preserved  in  Photii    , 
leam  that  his  fundamental  doctrine  was  an  edeotid    i 
union  of  Plato  and  AristoUa     He  attempted  to  sho 
a  system  of  philosophy,  common  to  both  and  highei   I 
their  special  yiews,  was  contained  in  their  writings 
thus,  according  to  his  admirers,  put  an  end  to-jthe    i 
minable  disputes  of  the  rival  sdiools.     What  other  de  i 
Ammonius  induded  in  hia  edectio  system,  and  ii 
tienlar  how  he  stood  rdated  to  the  Jewish  and  Ok  ! 
theosophies,  are  points  cm  which  no  information  c  : 
procured.    Few  direct  ref erencea  to  him  exis^  and  i 


in  the  centre^  are  dispersed  more  widely  when  ^  shell 
opens  than  the  ballets  of  the  Shrapnel    The  segment  shell 
eonsequently  is  rather  soited  for  the  action  of  a  percussion 
fuse  on  striking  tlie  head  of  a  oolximn  pi  men,  or  tiie  ground 
elose  in  front  of  it   In  this  way  results  haVe  been  obtained 
which  are  out  of  all  proportion  to  anything  that  has  ever 
occurred   in  actoal  senrioe.     At  Dartmoor  in  1869  the 
average  nnmber  of  hits  for  every  segmont  shell  fired  during 
the  series  of  experiments,  including  failures  of  all  kinds, 
was  17*1.     The  meaning  of  this  estimate  may  be  appre- 
ciated by  applying  it  to  some  action.     For  example,  at 
Waterloo  the  English  artillery  fired  9467  rounds.     On  the 
Dartmoor  scale  this  would  give  161,885  casualties.    This 
result  shows  that  after  making  the  most  liberal  deductions 
for  the  peculiar  circumstances  of  war,  appalling  effects 
might  be  produced  by  modem  artillery  with  segment  or 
Shrapnel  iSiellB. 

FaUUer  shell  andthd  are  projectiles  made  with  specially 
hard  and  rigid  heads,  with  tiie  object  of  piercing  the  sides 
of  armour-clad  Tessels.     The  form  of  the  head,  which  is 
termed  "  ogiTal,"  is  seen  inside  the  gun  in  Fig.  1.  A  point  of 
this  shape  causes  the  resistance  of  the  plate  to  fall  on  the 
shell  as  an  increasing  pressure,  acting  inwards  towards 
points  distributed  along  the  axis,  rather  than  as  the  full 
sudden  blow  that  would  be  experienced  by  a  round  shot 
This  enables  ehUled  iron  to  be  used,  which  has  great  hard- 
ness and  crushing  strength,  but  is  very  brittla     Sir  W. 
Palliser  first  proposed  chilled  projectiles;   subsequently 
mottled  iron  projectiles  with  chilled  heads  have  been  used 
Sir  J.  Whitworth  has  obtained  great  results  with  flat-headed 
projectiles  of  a  special  quality  of  steel,  which  have  been  made 
to  penetrate  iron  plates  at  an  angle  even  more  oblique  than 
4c6\    Solid  and  hollow  shot,  as  well  as  shell,  have  been 
employed  against  plates.     The  shot,  having  thicker  sides 
or  walls,  hare  some  advantage  in  penetration.     Shells,  by 
their  explosion,  destroy  wood  baddng  better  than  i^ot, 
when  the  front  plating  is  not  too  thick  for  them  to  pene- 
trata     They  are  charged  with  powder  through  a  filling 
hole  in  the  base  of  the  shell,  closed  with  a  strong  screw 
plug.     No  fuse  is  required,  impact  against  thick  iron  being 
sufficient  to  explode  the  bursting  charge  of  a  shell  without 
any  fuse.     The  greatest  penetration  that  has  yet  been 
•obtained  in  armour  was  achieved  by  the  35-ton  Woolwich 
gun  (termed  the  Woolwich  "  infant "),  at  Shoeburyness  on 
June  20th,  1872,  the  head  of  a  FalUser  projectile  passing 
-entirely  through  18^  inches  of  iron  and  12  of  teak,  a  thick- 
ness of  armour  exceeding  that  of  any  iron-dad  vessel  afloat 
Solid  thd  have  gradually  disappeared  since  the  introduc- 
tion of  rifled  gun^  and  the  reasons  are  obvioua    A  round 
shot  fired  from  a  smooth-bored  gun,  after  its  first  grase, 
continued  to  ricochet  in  a  straight  line;  it  produced,  there- 
fore, a  considerable  moral  effect,  and  on  smooth  ground 
was  actooUy  f  ormidabla     A  rifled  shot,  on  the  other  hand, 
is  violently  deflected  after  each  graze,  from  the  fact  that 
it  IB  rotating  rapidly  as  it  touches  the  ground,  and  this, 
coupled  with  its  liability  to  bury  itself,  detracts  greatly  < 
from  its  efficiency.     Shells  for  any  rifled  gnn  may  be  made 
of -snch  length  as  to  bring  them  to  the  tame  weight  as  the 
corresponding  shot,  whidi  was  not  the  case  with  smooth- 
bore projectiles,  they  being  all  of  one  eite  instead  of  one 
umght    In  short,  Falliser  shell  with  thick  waDs  (fired  as 
hollow  shot)  excepted,  the  only  projectiles  of  the  shot  dass 
now  employed  with  rifled  guns  are  ecue  shot.    Owing,  how- 
ler, to  the  fact  that  the  charge  of  a  rifled  gun  varies  from 
ith  to  |th  the  weight  of  £he  projectQe,  while  in  smooth- 
bored  guns  it  was  sometimes  as  great  as  ^d  that  of  the  shot, 
Uie  effect  of  rifled  case  is  compantivdy  weak*  .  At  any  t^me 


balls  enclosed  in  a  thin  metal  cylinder,  which  break 
in  the  gun,  the  balls  scattering  from  the  muzzle,  but  sr 
ing  the  ground  with  great  effect  under  favourable  cir« 
stancea  Grape  differs  only  in  the  balls  being  larger, 
the  battle  of  Friedland^  at  the  bridge  of  Lodi,  an 
Sebastopol,  grape  and  case  were  fired  with  great  effect 

Time  and  percuseion  fiuee  have  been  mentioned. 
fusee  are  those  which  open  a  shell  at  any  given  1 
whether  in  the  air  or  during  penetration.  Fig.  2  si 
the  **  Boxer  9-second  fuse  *  for  breech-loading  guns, : 
in  the  shell  On  the  shell  moving,  the  hammer  in  the  1 
by  its  inertia,  shears  a  copper  wire,  fires  a  detonating  i 
of  composition  beneath  it,  and  lights  the  fuse  com 
tion.  This  bums  until  it  reaches  the  point  at  whi* 
hole  is  bored  in  the  fuse,  when  it  flashes  down  the  cha 
shown  on  the  left  side  of  the  cut,  and  fires  the  po 
primer  and  bursting  charge  of  loose  powder.  The  a* 
of  this  fuse  therefore  depends  on  its  correct  boring 
regular  burning.  A  percussion  fuse  is  one  that  act 
impact  or  graza  Fig.  3  shows  the  Fettman  general  se 
fuse.  On  the  first  movement  of  the 
shell,  the  detonating  ball  A,  and  the 
plugs  above  and  bdow  it,  by  their  *"& 
inertia,  crush  the  lead  cap  C,  and  shear  ^; 
the  copper  pin  above  F.  Duriag  fiight 
the  ball  becomes  detached  from  the 
upper  or  steady  plug  B,  and  on  im- 
pact is  fired  by  its  momentum  against 
the  part  in  front  of  it  The  steady  plug 
itself  has  also  a  ring  of  detonating 
composition,  DD,  which,  should  the 
plug  fail  to  escape  from  the  detonating 
ball,  and  so  hold  against  it,  is  thrown  Ra  t^i,  eovper  pi 
against  the  litde  plain  ball  K  The  ««»-»«»^»  »•  ^ 
flash  in  either  case  acts  down  the  tube  F,  and  ^res  the  t 
ing  charge  of  the  shell  This  fuse  is  znade  not  to  ex] 
against  a  wave,  being  chiefly  used  for  sea  servica  II 
both  with  smooth-bored  and  rifled  guna  For  land  sc 
more  sensitive  ones  are  employed  to  explode  on  graze, 

Friction  tubes  are  copper  tubes  driven  with  m 
powder,  and  pierced  from  end  to  end.  A  friction  b 
the  head  is  rubbed  agaiost  patches  of  de-  ^^ 
tonating  composition  by  pulling  a  lanyard, 
which  hooks  into  a  loop  at  the  end  of  it 
The  tube  is  entered  in  the  vent  of  a  gun, 
which  is  thus  fired  by  pulling  the  lanyaid. 

For  mitrailleuses  and  breech-loading  small 
arms,  lead  bullets  or  lead  and  tin  bullets, 
fixed  in  central-fire  cartridges,  are  used.  The 
cases  are  made  of  sheet  brass,  with  a  thick 
base  disc  oontainiug  a  cap  chamber,  cap,  and 
anvil  Fig.  4  shows  the  Boxer-Heniy  am- 
munition for  the  Martini-Henry  rifla  These 
metal-casod  cartridges  are  not  liable  to  ex- 
plode in  store,  even  from  the  firing  of  a  small 
diarge  of  powder  confined  inside  the  same 
padang-case  with  them.  They  admit  of  a 
vety  rapid  rate  of  firing.  The  Qatiing  mitrail- 
leuse has  discharged  657  rounds  in  two 
minutes  at  Shoeburynesa  The  Martini- 
Henry  rifle  has  fired  25  rounds  in  a  minute. 

Rockets  are  projectiles  containing  composi-  ''br^'v 
tion  which,  as  it  bums,  generates  suffident  p«t  >>j 
gas  to  drive  forward  the  rocket  by  an  action  i[1^mti] 
resembling  that  of  the  recoil  of  a  gun.  Of  ^*  ^*^'' 
rockets  there  are  three  kinds:  fixst,  war  rockets, 
iron  cases,  introduced  by  Sir  W«  Congr^^e,  and  subseqi 
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th6  Gyiin,  and  the  Omogon.  The  dixnate  of  the  Talley  of 
the  Amoor  yariee  very  much  in  different  parts :  in  the 
upper  portion  of  its  coune  there  are  long  and  cold  winters 
and  short  summers;  as  the  river  de8cen48  into  more  southern 
latitudes  the  rigour  of  the  climate  relaxes,  and  the  heat 
becomes  almost  tropical ;  the  vegetation  is  rich  and  luxu- 
rmnty  and  large  forests  of  oaks,  limes,  and  ehns  replace 
barren  larches  and  firs ;  while  on  the  lower  Amoor  the  cold 
again  to  a  certain  extent  prevails,  and  at  the  mouth  the 
river  is  ice-bound  for  more  than  half  the  year,  a  circum- 
stance which  greatlyimpairs  its  otherwise  admirable  facilities 
for  navigation.  The  river  is  abundantly  stocked  with  fish, 
and  the  mountains  near  it  are  believed  to  contain  iron  and 
gold.  The  Amoor  became  known  to  the  Russians  in  1639, 
and  they  resolved  to  annex  it-  to  their  empire  along  with 
the  territory  through  which  it  flows.  In  1651  a  party  of 
Cossacks,  under  a  bold  leader  named  Khabaroff,  built  a 
fort  at  Albazin,  about  100  mile^  below  Ust  Strelkol  Many 
sanguinary  conflicts  between  the  ClLinese  and  the  Russians 
followed.  Albazin  more  than  once  changed  owners ;  but 
at  last,  in  1689,  a  treaty  was  concluded^  by  which  the 
river  Gorbiza  or  Kerbeche  became  the  easterly  limit  of  the 
Russian  empire  on  the  Amoor,  the  boundary  stretching 
from  the  source  of  the  Gorbisa,  along  the  Tablonnoi  moun- 
tains, to  the  Sea  of  Okhotsk.  This  state  of  matters  con- 
tinued till  1847,  when  the  Russians  again  began  to  make 
preparations  for  the  conquest  of  the  Amoor  valley.  In 
1850  and  the  three  succeeding  years,  expeditions  were 
Bent  up  the  river,  and  the  towns  of  Nikolaevsk,  Marinsk, 
and  Blagovchenk  were  founded;  in  1864  a  powerful  flotilla 
sailed  down  from  Ust  Strelkoi  to  the  mouth  of  the  river. 
A  large  and  very  important  tract  was  added  to  the  Russian 
empire  by  the  cession  in  1858  of  the  whole  left  bank  of 
the  Amoor  and  the  right  bank  below  the  Ussuri,  and  the 
further  cession  in  1860  of  all  the  territory  between  the 
Uasuri  and  the  Eastern  Sea. 

AMORITES,  a  powerful  people,*  widely  spread  through 
the  Promised  Land  before  the  settlement  of  the  Israelites, 
belonging  to  the  Canaanitic  stock,  according  to  Gen.  x.  16, 
though  some  think  they  belong  rather  to  the  pre-Canaanitio 
inhabitants  of  the  Jordan  basin  (see  Knobel,  Volkerta/el, 
201,  sq.,  who  refers  them  to  the  Shemitio  race  of  Lud).  In 
all  probability  ther>  were  incorporated  among  them  the 
remnants  of  ihe  older  tribe  of  the  Rephaim.  Their  name, 
"  the  high  ones,"  has  by  Ewald  {Gesch.  ItraeU,  I  315),  after 
Simonis  {OnoTncuHcon,  s.v.)  been  interpreted  highlanders, 
or  inhabitants  of  the  heights,  as  Canaanites  is  supposed 
to  mean  lowlanders,  or  inhabitants  of  the  plains  (cf.  Num. 
xiii  29;  Dent,  i  44;  Josh.  v.  1,  x.  6).  Others  call  this  in 
question,  and  find  an  explanation  raUier  in  the  tallness  of 
stature  by  which  they  seem  to  have  been  distinguished 

Sfunu  xiiL  Q2,  33;  Amos  ii  9,  cf.  Kurtz,  Geaeh,  d,  Alt, 
undes,  i  §  45  ;  Puscy,  Minor  Prophett,  174,  n.) 

Thst  this  people  had  a  certain  preponderanoe  among  the  Canaan- 
itio  tribes  is  ihovm  by  their  name  often  staoding  in  Boriptnre  for 
Canaanites  in  general  (Oen.  zv.  ^la ;  Josh.  xxiv.  18 ;  Jod.  vL  10). 
Their  pilneiDal  seat  on  the  west  of  the  Jordan  was  the  mountains 
of  Jodah  ana  their  southern  slopes, — ^to  the  whole  of  which  moim- 
tainoQs  region,  indeed,  the  name  the  Mount  of  the  Amorites  is 
applied  (Gen.  ziv.  7,  13  ;  Knm.  ziiL  20  ;  Dent  L  7,  20,  44 ;  Josh. 
3DU  8 ;  Jod.  L  86).  We  hear  of  them  also  at  Qibeon,  north-west  of 
Jerusalem  (2  Sam.  zd.  S),  at  A^alon,  west  of  Qibeon,  end  in  the' 
northern  part  of  the  Philistine  plain  (Jud.  L  84,  85),  and  in  the 
land  cff  Ephraim  (Gen.  zlriiL  22).  On  the  east  of  Jordan,  after 
h^Tinff  dnven  back  the  Ammonites  and  Ifoabitea,  they  occupied 
tZidwnole  of  Qilead  and  Baahan,  from  the  Amon,  the  northern 
IlsoBit  of  Uoab,  as  far  as  Mount  Heimon,  liontting  in  this  region  at 
tlio  epoch  of  Moses  two  powerful  kingdom^— that  of  Sihon»  whose 
Capital  was  Heshbon,  the  more  southerly ;  snd  that  of  0&  whose 
Capital  was  Ashtaroth,  the  more  northeriy  (Num.  zxL  21-85  ;  BeuU 


and  had  begun  to  capture  the  Canaanitish  towns,  five  of 
powerful  of  the  Amonte  kings  of  the  western  section  ftum 
federacy  to  oppose  the  advancing  host  (Josh.  x.  6,  sq.)  TH 
combination  nad  been  overthrown,  a  final  attempk  at  i 
was  made  by  the  more  northerlyjortioii  of  the  Canaanit 
the  auspices  of  Jabin,  kii^g;  of  Hazor ;  and  in  the  unite 
which  were'  overthrown  at  the  watsn  of  Merom,  Amori 
included  (Josh.  zL  8).  Those  of  this  snd  the  other  tribt 
Canaanites  who  survived  the.eonquests  of  Joshus,  either  | 
became  mingled  with  the  Philistines  and  others  of  the  he 
ing  nations^  or  they  continued  to  lire  among  the  IaraeUt< 
condition  of  tributeiiea  and  slaves  (Josh.  zi.  22  ;  Jud.  i 
1  Kmgs  iz.  81  ;  2  Chron.  viii.  8). 

In  old  Egyptian  litsrature  mention  Is  frequently  made,  : 
time  of  Setnos  I.,  of  an  Asiatic  ]^(^le  called  the  Amar  a 
whom  Egyptologers  agree  in  identifying  with  the  Amorites 
JSfUP^9  Flaee,  vol  iu.  212).  There  u  as  yet  lees  agrei 
regard  to  the  position  of  their  country.  Brugsoh  is  of  opii 
the  people  in  question  sre  located  m  the  north  of  Syria 
banks  of  the  Orontes  6iee  his  ^^,  InaehrifUn,  Bd.  ii.  2 
tCSgypU,  182,  187).  The  later  researches  of  Chabas^  ! 
have  rendered  the  mterpretatioin  on  which  this  view  depei 
doubtful,  and  shown  Uiat  in  all  probability  their  terril 
in  entire  harmony  with  the  representations  ca  Scripture  r 
the  Amorites,  on  ths  west  of  tne  Dead  Sm  and  south  of 
of  Judah  (Chabas,  Sludea  ma-  VAntiquiU,  287,  1 ;  Bsch^ 
107.)  Among  the  towns  of  the  Amaor  are  mentioned  Dn 
Kodesh,  evidently  to  be  Identified  with  the  scriptural  D 
Kadesh. 

The  langwura,  &Q.,  of  the  Amorites  will  be  more  corn 
considered  under  Cavaakitzs. 

AHOEPHISM  ^from  a  privative,  and  lAop^y^, 
a  term  used  in  che  *iistry  and  mineralogy  to  den 
absence  of  regular  stracture  in  a  body.  Glass,  resi 
albuminous  substances,  &c,  are  amorphous,  ex] 
uniformity  of  properties  in  every  direction :  they  1 
planes  of  cleavage,  as  crystals  have;  they  condu 
equally  in  all  directions ;  and  they  do  not  show 
refraction  unless  in  a  constrained  state.  AmorphisD 
peculiar  to  one  kind  of  substances,  for  the  same  m( 
may  exist  either  in  the  amorphous  or  the  ciystallin 
Thus  charcoal  or  lamp-black  is  the  amorphous  foni 
diamond;  sulphur  and  phosphorus,  when  slowly 
assume  a  crystalline  arrangement,  but  when  rapidly 
are  perfectly  homogeneous — ^the  suddenness  of  tn 
from  the  liquid  or  fused  state  giving  no  time  for 
arrangement  of  particles. 

AMOS  (not  the  same  as  Amos,  the  father  of 
was  an  inhabitant  of  the  district  of  Tekoa,  a  fortifie 
(2d  Chron.  xL  6)  among  the  hills  of  the  south  of 
where  a  breed  of  stunted  sheep  and  goata^  priscc 
ever,  for  their  wool  and  hair,  found  a  scanty  pa 
(Amos  11).  Possibly  he  was  a  common  day  lal 
certainly  he  was  far  from  wealthy,  as  the  Jewis 
mentators  would  have  him ;  for  though  he  is 
a  "noked''  (loe,  citX  like  one  of  the  kings  of 
(2  Kings  iii  4),  he  tells  us  himself  that  he  was  glad 
bine  this  employment  with  that  of  a  dresser  of  sy 
fruit  (vii  Ii).  He  may  thus  be  contrasted,  as  the  ] 
prophet,  with  Isaiah,  the  prophet  of  the  capital  a 
court  It  does  not,  however,  follow  that  Amos  was 
of  such  cultivation  as  could  then  be  had.  Distinct 
rank  were  not,  among  the  primitive  Semitic  nu 
incident  with  those  of  culture ;  it  is  enough  to  ref ei 
pre-Mohammedan  Arabs,  whose  poetry  has  been  s< 
rately  reproduced  by  Rflckert  And  in  the  case  ci 
there  is  evidence  in  his  own  works  that  he  wf 
acquainted  with  the  literature  of  his  day.  It  is  tr 
he  boldly  admits  the  irregularity,  from  an  official  p 
view,  of  his  prophetic  ministrations — **  No  prophet 
no  prophet's  disciple  I**  (viL  14);  but  his  disooun 
not  only  foil  of  references  (sometimes  dubious) 
I  book  of  Jod  and  tho  Pentateuch,  but  ftamod,  h 


continued  for  more  than  a  year  in  a  state  little  remoyed 
from  idiocy.     But  Eousseau's  letters  on  botany  falling  into 
his  hands,  the  subject  engrossed  him,  and  roused  him  from 
his  apathy.     His  passion  for  knowledge  returned.     From 
botany  he  turned  to  the  study  of  the  classic  poets,  and  to 
the  writing  of  verses  himself.     About  this  time  (1796)  an 
attachment  sprang  up,  the  progress  of  which  he  naively 
recorded  in  a  journal  (Amorum),     In  1799  hfi  was  happily 
married  to  the  object  of  his  attachment.     From  about 
1796  Amp&re  gave  private  lessons  at  Lyons  in  mathe- 
matics, chemistry,  and  languages;  and  in  1801  he  removed 
to  Bourg,  as  professor  of  physics  and  chemistry,  leaving 
his  ailing  wife  and  infant  son  at  Lyons.     His  wi/e  died  in 
1804.     After  two  years'  absence  he  returned  to  Lyons,  on 
his    appointment  as  professor    of    mathematics    at    the 
Lyceum.     His  small  treatise,  ConsxdSrg,tiofu  tur  la  Th&orU 
McUhcmaiique  du  Jeu  (Lyons,  1802),  in  which  he  success- 
fully solved  a  problem  that  had  occupied  Buffon,  Pascal, 
and  others,  and  demonstrated  that  the  chances  of  play  are 
decidedly  against  the  habitual  gambler,  attracted  consider- 
able attention.     It  was  this  work  that  brought  him  xmder 
the  notice  of  M.  Delambre,  whose  recommendation  obtained 
for  him  the  Lyons  appointment,  and  afterwards  (1805)  a 
subordinate  position  in  the  Polytechnic  School  at  Paris, 
where  he  was  elected  professor  of  analysis  in  1809.     Here 
he  continued  to  prosecute  his  scientific  researches  and  his 
multifarious  studies  with  unabated   diligence.      He  was 
admitted  a  member  of  the  Institute  in  1814.     It  is  on  the 
service  that  he  rendered  to  science  in  establishing  the  rela- 
tions between  electricity  and  magnetism,  and  in  developing 
the  science  of  electro-magnetism,  or,  as  he  called  it,  electro- 
dynamics, that  Ampere's  fame  mainly  rests.     On  the  11th 
of  September  1820  he  heard  of  the  discovery  of  Professor 
Oersted  of  Copenhagen,  that  a  magnetic  needle  may  be 
deflected  by  a  voltaic  current.     On  the  18th  of  the  same 
month  lie  presented  a  paper  to  the  Academy,  containing  a 
far  more  complete  ei^position  of  the  phenomenon,  which  ho 
had  in  the  interval  investigated  by  experiment,  and  show- 
ing that  magnetic  defects  can  be  produced,  without  magnets, 
by  aid  of  electricity  alone.     In  particular  he  showed  that 
two  wires  connecting  the  opposite  poles  of  a  battery  attract 
or  repel  each  other  according  as  Uie  currents  pass  in  the 
same  or  in  opposite  directions.     According  to  the  theory 
of  magnetism  which  Amp&re's  subsequent  investigations 
led  him  to  adopt,  every  molecule  of  magnetic  matter  ia 
acted  on  by  a  closed  ^ectric  current,  and  magnetisation 
takes  place  in  proportion  as  the  direction  of  these  currents 
approaches  parallelism.     The  whole  field  thus  opened  up 
he  explored  with  characteristic  industry  and  care.     He 
anticipated  the  invention  of  the  electric  telegraph,  having 
suggested  in  1821  an  apparatus  of  the  kind  with  a  sepa- 
rate wire  for  each  letter.      Late  in  life  he  prepared  a 
remarkable  work  on  the  classification  of  the  sciences,  which 
was  published  after  his  death.     In  addition  to  this  and 
one  or  two  works  of  less  importance,  he  wrote  a  great 
number  of  memoirs  and  papers  that  appeared  in  scientific 
journals.     He  died  at  Marseilles  in  Jime  1836.     The  great 
amiability  and  child-like  simplicity  of  Ampere's  character 
are  well   brought  out  in  his  Journal  et  Corretpondence, 
published  by  Madame  Chevreux  (Paris,  1872). 

AMPtoE,  Jean-Jacquks-Antoine,  the  only  child  of 
the  preceding,  was  bom  at  Lyons,  August  12,  1800.  He 
showed  an  early  preference  for  literary  pursuits,  and  this 
was  strengthened  by  his  intimate  intercourse  with  the 
brilliant  circle  to  whish  his  introduction  to  Madame 
R^camier's  celebrated  riwiions  admitted  him.  He  began 
his  literary  career  as  a  contributor  io  th«  Globe  and  Mevue 


of  Marseilles  in  1830,  the  first  of  which,  De  VHiOoire  de 
la  Poind,  he  published.  The  revolution  of  July  led  to  his 
return  to  Paris,  where  he  lectured  at  the  Sorbonne,  till, 
in  1833,  he  succeeded  Andrioux  as  professor  of  the  history 
of  French  literature  in  the  college  of  France.  His  lectures 
here,  which  were  greatly  admired,  form  the  basis  of  several 
works,  particularly  of  his  Hisioire  littiratre  de  la  France 
avant  le  I2me  Sikde,  3  vols.,  Paris,  1839,  1840.  Ampere 
was  a  constant  contributor  to  various  periodical  publica- 
tions. He  wrote  for  the  Revue  dee  Deux  MonJes  sprightly 
accounts  of  his  long  journeys  in  Egypt  and  North  America, 
as  well  as  in  various  parts  of  Europe,  which  were  after- 
wards collected  under  the  title,  LilUrature  et  Voyages  (2 
vols.,  1834).  His  principal  work  is  the  Uietoire  MomaiM 
d  Borne  (4  vols.,  1856-64),  a  series  of  papers,  reprinted  in 
part  from  the  Bevue  dee  Deux  Mondes,  showing  shrewd 
sense  and  great  and  varied  learning,  particularly  on 
archaeological  questions,  and  written  in  an  attractive  though 
often  discursive  style.  Amp&re  was  officer  of  the  Legion 
of  Honour  from  1846,  and  in  1847  was  admitted  to  the 
French  Academy.     He  died  March  27,  1864. 

AMPHIAKAUS,  in  Greek  legend,  a  son  of  Oicles  and 
Hypermnestra,  descended  on  the  paternal  side  from  the 
kingly  seer  Melampus,  and,  like  his  ancestor,  endowed  with 
the  prophetic  gift ;  but  at  the  same  time  known  for  his 
valour  in  the  great  enterprises  of  his  time — ^tho  expedition 
of  the  Argonauts  and  the  hunt  of  the  C^ydonion  boar. 
The  expedition,  however,  on  which  the  chief  events  ci  his 
life  hinge  is  that  of  the  Seven  against  Thebes,  into  which 
he  was  unwillingly  driven  by  the  treachery  of  his  wife, 
Eriphyle  (Odyssey,  xl  326),  a  sister  of  Adrastus,  who  then 
ruled  in  Sicyon,  and  by  whom  the  enterprise  was  planned 
to  restore  Polynices  to  the  throne  of  Thebes.  As  prince  of 
Argos,  Amphiaraus  was  in  a  position  to  assist  greatly;  but 
when  called  upon  by  Adrastus  to  take  a  part,  he  declined,  on 
the  ground  that  the  cause  was  unholy,  and  would  end 
fataUy.  His  marriage  with  Eriphyle,  however,  had  not 
only  been  meant  to  heal  previous  quarrels  between  him 
and  Adrastus,  but  was  to  be  a  bond  of  peace  for  the 
future  in  this  way,  that  she  should  always  arbitrate  between 
them.  To  secure  her  favour  now,  Polynices  gave  her  the 
fatal  necklace  which  Cadmus  had  once  given  to  Harmonia, 
and,  though  warned  of  the  consequences,  Eriphyle  accepted  it 
and  decided  against  her  husband.  Knowing  that  he  would 
never  return,  Amphiaraus  enjoined  his  son  Alcmaeon,  then 
a  boy,  to  avenge  his  death  upon  his  mother ;  and  to  his 
children  generally  he  gave  wise  coimseL  As  he  stepped  into 
his  chariot  to  depart  he  turned  with  a  look  of  anger  towards 
his  wife,  a  scene  which  was  represented  on  the  chest  of 
Cypselus.  The  assault  of  Thebes  was  disastrous  to  the 
Seven ;  and  Amphiaraus,  pursued  by  Periclymenus,  would 
have  fallen  by  his  spear  had  not  Jupiter,  at  a  critical 
moment,  struck  the  earth  with  a  thimderbolt,  and  caused  it 
to  open  and  swallow  him  with  his  horses,  Thoas  and  Dias, 
his  chariot,  and  his  charioteer,  Baton.  Jupiter  and  Apollo,  it 
ia  said  in  the  Odyssey  (xv.  245),  loved  Amphiaraus  dearly; 
yet  he  did  not  reach  an  old  age,  but  fell  at  Thebes,  through 
the  gift  accepted  by  his  wife.  After  death  he  continued, 
as  a  deified  hero,  to  exercise  his  prophetic  power  by  giving 
oracles  on  the  spot  where  he  had  sunk  into  the  earth.  In 
earlier  times  this  was  believed  to  have  happened  at  Harma, 
on  the  way  from  Thebes  to  Potniae,  and  it  was  there  that 
the  oracle  of  Amphiaraus  was  which  Croesus  and  Mar- 
donius  consulted  [Herodotus,  I  49,  52;  viiL  134).  After^ 
wards  this  oracle  yielded  to  that  in  the  neighbourhood 
of  Oropus,  whore  was  also  a  sanctuary  to  Amphiaraus 
(Jupiter  Amphiaraus,  as  he  was  styled),  with  athletic  and 
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developmexit,  they  present  curious  approximations  to  the 
Ifarnpobranehii, 

Willi  respect  to  the  primary  subdivisions,  or  orders,  of 
the  class  Amphibia,  no  one  can  doubt  the  propriety  of  the 
separation  of  the  recent  forms  into  what  may  be  broadly 
termed  Newts  (  Urodda)  ;  Frogs  and  Toads  {Anura) ;  and 
CceciluB  {Peromela)  effected  by  Dumdril ;  while  all  that  is 
known  of  the  organisation  of  the  extinct  Amphibia  of  the 
newer  Palaeozoic^  and  older  Mesozoic,  formations  tends  to 
show  that  they  form  a  fourth  natural  assemblage  of  equal 
value  to  each  of  the  others. 

The  names  of  Urodela  atid  Anura,  given  to  the  first  two 
of  these  divisions,  are  undoubtedly  open  to  criticism ;  but 
if  well-understood  terms,  which  have  acquired  a  definite 
scientific  connotation,  are  to  be  changed  whenever  ad- 
vancing knowledge  renders  them  etymologically*  inappro- 
priate,  the  nomenclature  of  taxonomy  wUl  before  long 
become  hopelessly  burdened ;  and,  to  set  a  good  example, 
the  names  of   Urodda,  Anura,  FeroTnda,  pd  Labyrintho- 
donta  are  adopted  here  for  the  four  orders  of  the  Amphibia, 
even  although  it  be  true  that  the  LabyritUhodarUa  do 
not  all  possess  the  dental  structure  on  which  the  name 
was  founded ;  though  there  is  reason  to  believe  that  some 
Labyrinthodonts  were  devoid  of  limbs,  or  peromelous ;  that 
the  Anura  are  not  more  tail-less  than  are  the  Pertmda; 
and  that  the  tails  of  the  Urodela  are  not  more  conspicuous 
than  were  those  of  the  Labjrrinthodonts. 

The  Urodela  are  Amphibia  with  elongated  bodies  and 
relatively  short  limbs,  devoid  of  scales  or  pectoral  plates, 
with  numerous  pr»-caudal  vertebra,  and  with  amphiccelous, 
or  opisthocoelous,  vertebral  centra.  The  hyoidean  arch  re- 
mains connected  with  the  suspensorium  throughout  life, 
and  its  comua  <are  large  in  proportion  to  its  body.  The 
mandible  is  dentigerous.  There  are  one  or  two  pairs  of 
limbs,  the  pectoral  arch  and  limbs  being  always  pzesimt 
The  manus  never  possesses  more  than  four  digits.  The 
bones  of  the  antebrachium  and  of  the  cms  remain  distinct, 
and  the  tarsus  is  not  elongated.  So  far  as  the  spermatozoa 
are  known,  they  are  elongated  filaments  with  a  vibratile 
fringe.  The  larva  develops  external  giUs  only;  and,  except 
Siren,  none  are  known  to  possess,  at  any  time,  a  homy 
masticatory  apparatus.' 

The  Ainou  have  relatively  short  and  broad  bodies,  and 
both  pairs  of  limbs  are  constantly  present,  the  hinder 
being  the  longer  and  stronger.  There  are  no  scales,  nor 
pectoral  plates,  but  ossification  sometimes  occurs  in  the 
dorsal  integument.  The  vertebras  vary  in  character,  but 
are  usually  proccelous.  The  pns-sacral  vertebrae  never 
exceed  nine  in  number,  and  the  caudal  portion  of  the  verte- 
bral column  is  represented  by  a  peculiar  stylif  orm  coccyx. 
The  hyoidean  arch  detaches  itself  from  the  suspensorium, 
and  almost  always  becomes  connected  with  the  pro-otic 
region  of  the  skull.  The  comua  are  usually  slender,  as 
compared  with  the  broad  body  of  the  hyoid.  The  mandible 
is  almost  always  devoid  of  teeth  The  bones  of  the  ante- 
brachium  and  of  the  cms  early  ankylose,  and  the  astragalus 
and  'calcaneum  are  much  elongated.  The  manus  has  a 
radimentary  fifth  digit  Except  in  Bomhinator,  the  sperma- 
tozoa have  flagelliform  appendages,  like  those  of  ordinary 
VerUbrata.  The  larvas  develop  first  external,  and  after- 
wards internal,  gills,  and,  so  far  as  is  known  at  present^  are 
provided  with  deciduous  horny  masticatory  plates.    The  gill 

'  This  circaintt«nc«  appears  to  hay«  been  remarked  only  by  MflUer. 
Speaking  of  the  larva  of  the  Salamandcrt,  he  says — *'  Sie  habeo  nieht 
Aen  Homschuabel  der  Froecblanren." — (Beitrag  tur  Anat  der  Ariphi' 
^^  pb  209.)  Daiii4rll  aod  Bibron  affirm  the  contrary  {op.  eiL,  t  iz. 
M6). 


limbs  and  limb  arches.  In  most,  the  integumen 
vided  with  transverse  rows  of  imbedded  cycloid  bc 
there  are  no  pectoral  plates.  The  vertebras  of  t 
are  very  numerous,  and  are  amphicoelous ;  thos 
caudal  region  are  very  few,  and  are  free.  The  1 
arch  is  attashed  Neither  to  the  suspensorium,  m 
skull;  its  comua  are  very  slender,  and  no  distii 
is  developed;  it  is  followed  by  several  slendo 
like,  branchial  archest  The  mandible  is  den 
Nothing  is  known  of  the  early  stages  of  developm 
MUller  discovered  branchial  defts,  with  mdimenta 
chial  filaments,  in  young  ^cBcilia, 

The  Labtsinthodonta  for  the  most  part  resen 
Urodela  in  the  proportions  of  the  tail  and  limb 
body,  but  some  fas  Ophiderpdon)  were  serpentifc 
apparently  apodal ;  no  ranif orm  Labyrinthodonts 
been  discovered.  The  vertebras  are  amphiccelou 
mandible  is  dentigerous.  The  bones  of  the  antel 
and  cms  remain  distinct,  and  the  tarsus  is  not  el 
The  manus  and  pes  appear  to  have  been  penti 
Three  sculptured  pectoz^  plates  and  a  peculiai 
armour  of  small  scales,  confined  to  the  ventral  fac 
body,  are  present  in  many  genera.  Nothing  is  Is 
the  early  stages  of  development,  but  the  young  Archt 
appear  to  have  posseted  ossified  branchial  arches. 

In  giving  a  sketch  of  the  organisation  of  the  A 
it  will  be  necessary  to  enter  much  more  fully 
characters  of  the  skeleton  than  into  those  of  t 
systems  of  organs. 

The  Vertebral  Column,  Hibs,  and  Sternum, — Lcj 
extinct  Archegosauria  aside  for  the  present,  all  the  A 
possess  well-ossified  vertebras,  the  arches  of  whic] 
adult  condition  (except,  perhaps,  in  some  Labyrintl 
are  not  separated  by  a  neuro-central  suture  i 
centra.  The  latter  may  be  amphicoelous,  as  in  t 
Utodela,  the  Peromela,  and  the  Lahyrinthodonta ; 
thocoelous,  as  in  the  higher  Urodda  and  some  An\ 
Fipa  and  Bombinator) ;  or  proccelous,  as  in  the 
of  the  Anura  (with  the  exception  of  the  eighth 
which  is  usually  amphiccelous ;  and  of  the  nintl 
commonly  has  one  convexity  in  front  and  two 
In  all  the  recent  forms  which  have  been  exami 
centra  and  intervertebral  masses  contain  more  or 
tinct  remains  of  the  notochord.  The  arches  of  t 
vertebrae  are  connected  by  zygapophyses  *  the  spu 
cesses  are  usually  low,  but  attain  a  great  relative  '. 
the  caudal  region  of  some  of  the  Labyrinthodc 
Uroeordylus),  Transverse  processes  are  present  i 
trunk  vertebrae,  except  the  atks ;  they  are  shorte 
Peromela,  longest  in  the  Anura.  In  most  Urodt 
transverse  processes,  at  any  rate  in  the  anterior  ti 
tebrae,  are  divided  into  two  portions,  a  dorsal  and  f 
which  diverge  towards  their  free  ends;  or,  mor« 
speaking,  these  processes  are  made  up  of  two  subeqi 
verse  processes,  a  dorsal  "tubercular"  process,  and 
''  capitular"  process.  Sometimes  this  division  prevailf 
out  the  whole  length  of  the  trank,  but,  more  comn 
two  transverse  processes  become  fused  into  one,  po 

In  the  long-bodied  Urodela  {Siren,  Proteut,  Am 
only  a  small  number  of  the  vertebrae  which  sue 
atlas  present  traces  of  double  transverse  processes 
back,  the  coalesced  transverse  processes  form  trihc 
jections,  their  dorsal  and  ventral  contours  co 
instead  of  diverging,  and  giving  a  very  characteris 
to  these  vertebrae. 
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and  the  capitular  division  being  shorter  than  the  tnbercnlar, 
transverse  processes,  like  those  of  the  middle  thorado  region 
of  the  crocodiles,  are  thus  produced. 

In  the  JPeromela,  there  is  a  short  capitular  process,  bat 
the  tubercular  process  is  represented  by  a  mere  facet 
placed  below  the  prezygapophysia. 

In  the  Anitr€^  finally,  the  vertebrae  have  only  a  mngle 
transverse  process  (possibly  representing  the  coalesced 
double  transverse  processes  of  the  posterior  trunk  vertebr» 
of  such  Urodela  as  Menopoma),  which,  in  some  of  the 
vortebne,  may  attain  a  great  length. 

£ibs  are  present  in  a  few  Afiurif  in  all  UrodelA,  Percmela^ 
and  Labyrinthodcnta;  and,  in  the  last-named  and  some  Ur<h 
dela,  they  attain  as  great  relative  dimensions  as  in  other 
VerUbroUcL  But  they  are  always  vertebral  ribs,  no  Amphibian 
being  known  to  possess  more  than  rudiments  of  sternal  ribsi 
The  atlas  is  ncer  provided  with  riba  In  the  PerometOy  ribs 
are  borne  by  all  the  other  vertebrs,  except  the  very  hind- 
most In  Uie  long-bodied  Urodela,  on  the  other  hand,  they 
are  restricted  to  a  few  of  the  anterior  vcrtcbrsL  In  the 
other  Urodela  they  are  usually  confined  to  tliopne-sacral 
and  sacral  vertebras ;  but,  in  some  cases,  one  or  two  of  the 
anterior  caudal  vertebno  have  free  ril^a.  The  form  of  the 
proximal  end  of  the  rib  corresponds  with  that  of  the 
transverse  processes  or  process.  Where  this  is  double, 
the  rib  presents  a  fork,  formed  by  the  capitulum  and 
ti^berculum ;  and  when  the  capitular  and  tu'borcular  trans- 
verse processes  are  of  equal  length,  the  capitula  and  tuber- 
cula  of  the'  ribs  are  eqjofl ;  but  when  either  of  the  former 
Is  shorter  than  the  other,  the  corresponding  part  of  the 
rib  is  longer.  The  Feromda  have  no  sternum,  and  that 
of  the  ZabyrirUhodojUa  (if  they  possessed  any)  is  un- 
known. In  the  Olvdela,  the  sternum  never  ossifies,  and 
there  is  no  trace  of  even  a  c:iTtLlAginous  sternum  in  Proteus, 
In  Menohranchus^  there  is  a  very  small  cartilaginous  sternal 
plate,  which  sends  latcnil  prolongations  into  two  of  the  inter- 
muscular ligaments,  representing  rudimentary  sternal  riba 

In  the  Kcwts^  the  sternum  becomes  a  broad  and  stout 
plate  of  cartilage,  with  a  median,  posterior,  cristate,  xiphoid 
process,  and  with  articular  surfaces  on  its  antero-lateral 
margins  for  the  rcccx)tIon  of  the  coracoids.  The  sternum 
attains  its  highest  development  in  the  raniform  Anura,  the 
xiphoid  process  becoming  elongated  and  dilated  at  its  ex- 
tremity, and  more  or  less  converted  into  bone,  while  calci- 
fication of  the  body  of  the  stemom  itself  may  also  occur. 


▼ertebra;  m,  Intv^dyloldpfoeowof  th«aUju;  «,th«artien]juriiirfiicMfartDe 
©ocipital  condjlcfc  Th«  rlDt  of  th«  Mcond  mUbn  art  aol  reprituitod.  Jl. 
denal;  B,  t«ntrhl{  0,  lateral  Tiav. 

^  Sm  Parker  On  the  Shoulder  OirdU,  pp.  68,  68. 


condyles.'  Between  these  facets,  the  dorsal  inoiety  of  tha 
anterior  face  of  the  centrum  gives  risp  to  a  process,  idtkh 
is  little  more  than  a  ridge  in  Proteus,  but  in  o^ier  geoea 
becomes  very  prominent^  and  has  a  curious  reaemblsaoe  to 
the  odontoid  process  of  the  axis  vertebra  of  a  bhd.  ISdi 
''intercondyloid"  process  of  the  atlas  sometimes(^sifyifnia, 
e.ff,)  exhibits  on  each  side,  near  its  termination,  an  articals 
facet,  which  plays  on  a  corresponding  &cet  of  the  adjacest 
face  of  the  occipital  condyle^ 

Mayer  (AnaliBeten,  ^  10)  was  misled  by  the  form  of  tliii 
process  into  the  supposition  that  the  vertebra  to  whidi  i 
belongs  is  not  the  atlas,  but  the  odontoid,  vertebra.  Bos 
there  is  a  similar  process  of  the  first  vertebra  in  the  Btji, 
and  the  relations  of  the  vertebra  to  the  nerves  show  that 
it  is  certainly  not  the  homologue  of  the  azis  vertefan  d 
other  Vertebrates.'  The  first  spinal  nerve^  which  hss  tb 
distribution  of  the  hypo-glossal  of  the  higher  Vertebrata^ 
passes  out  of  the  spixial  canal,  either  between  the  first  and 
second  vertebrae,  or  thfough  a  foramen  in  the  aich  of  ths 
first,  m  the  Amphibia^  which  have  no  proper  suboocipitil 
nerve.  This  is  a  yery  cniioos  circumstance^  and  reqidra 
elucidation  by  the  study  of  development 

In  the  Anurc^  the  atlas  has  the  same  general  fonn,  but 
the  median  process  is  either  inconspicuous,  as  in  Bom 
eectUenta,  or  may  be  absent 

Among  the  Labyrinihodonta,  the  atlas  of  MadodMuavn 
only  is  kaown.  It  presents  two  concave  facets  antezioiij, 
separated  for  about  half  their  length  by  a  notch,  wliicli 
probably  lodged  a  ligament 

The  atlas  of  the  Peromela  has  the  two  charsctexistic 
facets  for  the  occipital  condyles,  but  the  intereondjlaiii 
process  is  absent,  and  the  anterior  maigin  of  the  areh  of 
the  vertebra  projects  forwards  towards  the  coneapondizi; 
margin  of  the  occipital  foramen  (JSpierium). 

In  those  UrodelawMch.  possess  posterior  limbs(except/V9 
teui  and  Amphiuma),  one  yertebra,  or  sometimes  two  {Mau' 
poma),  are  distinguished  a 

from  the  rest  as  "  sacral**  sy.^ 

by  having  stouter  ribs, 
the  outer  ends  of  which  sj»^ 
abut  against,  and  are 
united  by  ligaments 
with,  the  ilia. 
»The  Anura  always 
possess  a  sacral  yerte- 
bra  (sometimes  anky- 
losed  with  its  predeces- 
sor or  successor),  the 
transverse  processes  of 
which  are  often  en- 
larged, and  sometimes 
greatly  expanded,  at 
their  iliao  ends.  The 
characters  of  the  sa- 
crum of  the  Labyrintho- 
dorUa  are  not  known. 

In  the  Urodela,  the 
anterior  caudal  yerte- 
brae,  except  tiie  first  _^  .    ^  ^^_ 

have      inferior     arches,     (B)Tlawaofthoaacral  vortebm  (&ig:M^ 

which,  like  the  neural   *«■.«««»««»;  a  mwaj  a.  laeUa* 
arches,  are  continuously  ossified  with  the  centra;  and  tlft 
same  condition  obtained  in  the  caudal  vertebm  of  tba 
Lal^jrrinthodonts. 

"hi  the  Anura,  the  caudal  yertebrae  are  replaced  I17 1 
long  coccyx,  consisting  of  an  osseous  style,  to  the  dooai 
aspect  of  the  anterior  end  of  which  two  neural  ardiea  ire 


centrum  of  the  sor- 
cral  vertebra.  The 
number  of  the  yerte- 
bra  in  the  spinal 
columa  of  the  Uro* 
dela  and  Peromela 
varies  very  much. 
In  the   long-bodied 

Urodela    and    Pero-  '»«•  ••— ^  c«nd»I  T«rt«bni  of  Mtnopoma,    jr,  Mnnl 
,       .,     ^^  ,         arch;  C;  centramt  Z,  1>,  pra-  and  pMl-cygapo- 

meia  tney  may  be  phyaaa;  SV.  truurene  prooMS;  AF;  mb-rertA- 
Yery       numerous.      •^•««>-    a,  tot«al;  B,  po««rlor  view. 

According  to  Cuvier,  Ccteilia  has  230;  ^S'tren,  99;  Amphi- 
uma,  75  ;  in  Jfenobranchus  there  are  18  pne-sacral  and  25 
caudal;  in  Salamandra^  15  and  26 ;  and  a  similar  varia- 
tion appears  to  have  obtained  in  the  Labyrinthodonts.  On 
the  other  hand,  in  the  Anura  the  number  of  vertebne  (ex- 
cluding the  coccyx)  is  very  constantly  nine ;  though  this 
number  undergoes  an  apparent  reduction,  in  some  cases, 
by  the  ankylosis  of  the  first  and  second  vertebra  {Cera- 
tophrys  dorsataf  Fipa,  Dactylethra,  Brevicept),  and  in  others 
by  that  of  the  sacral  vertebra  with  the  coccyx  {Pipa, 
Dactylethra,  Brevicept,  PehbcUea). 

In  the  carboniferous  Labyrinthodont,  ArehegoBaurus,  the 
notochord  appears  to  have  persisted  throughout  life,  and 
the  ossification  of  the  centra  of  the  vertebra  to  have  gone 
no  further  than  the  development  of  bony  rings,  such  as 
those  with  which  the  ossification  of  the  centra  of  the  verte- 
bra of  a  tadpole  commences. 

The  Cranium, — The  skull  is  always  very  depressed, 
and  is  usoaDy  broad  in  proportion  to  its  length,  though,  in 
thii  respect,  there  is  considerable  variation,  the  skulls  of 
Proteus,  JfenobranchuSf  and  Amphiuma  being  narrow,  when 
compared  with  those  of  Siredon,  Menopoma,  and  the  Anura, 
The  occipital  foramen  is  situated  in  the  middle  of  the 
posterior  face  of  the  cranium,  and  there  are  always  two 
occipital  condyles.  The  long  axis  of  the  suspensorium,  or 
pedicle  by  which  the  mandible  is  connected  with  the  side- 
walls  of  the  brain-case,  varies  much  in  its  direction — 
passing  obliquely  downwards  and  forwards  in  the  lower 
AmphU»ia  and  in  the  larval  condition  of  all,  but  swinging 
back  until  it  stands  out  at  right  angles  to  the  axis  of  the 
■kull,  or  becomes  directed  downwards  and  backwards,  in 
the  higher  Amphibia,  The  suspensorium  is  almost  immov- 
able upon  the  skull,  being  cliunped  thereto  by  the  squar 
moaal  bone,  besides  being,  as  a  general  rule,  united  with 
nme  part  of  the  wall  ot  the  skull  by  synchondrosis. 
The  '*  primordial  skull,"  or  chondro-cranium,  usually 
remains,  to  a  great  extent,  unoesified,  even  in  the  adult 
Jn  the  Urodela,  the  hyoidean  arch  is  always  connected  by 
strong  ligaments  with  the  suspensorium ;  but,  in  the  Anura 
and  in  the  Peromela,  it  becomes  completely  detached  from 
the  suspensorium,  and  may  be  free  {Peromela),  or  acquire  a 
new  attachment  to  the  periotio  region  of  the  skull  in  front 
of  the  fenestra  ovalis  {Anura), 

The  bones  which  are  always  present  in  the  Amphibian 
skull  are  the  exoccipitcJ,  pro-otic,  parasphenoid,  vomer, 
parietal,  frontal,  squamosal,  premaxillary,  palatine,  quad- 
rate, dentary,  splenial,  and  angular.  •  The  basi-occipital 
snd  the  bausphenoid  are  always  absent,  or  are  repre- 
sented by  mere  partial  calcifications  of  the  chondro- 
cranimn.  There  is  always  a  fenestra  ovalis  closed  by  a 
stapes,  The  branchial  sxches  do  not  exceed  four  pairs  in 
number,  and,  in  the  perennibranchiate  Amphibia,  there  are 
never  fewer  than  three  pairs. 

The  skuU  of  the  Frog  (Figa.  4-7),  as  the  most  accessible 


tal  foramen, r-^jr, 

it  presents  two 
large  exoccipi- 
tal  ossifica- 
tions (E.O,), 
which  bear  the 
prominent  oo* 
cipital  con 
dyles,  and,  in 
old  specimens, 
may  meet  in 
the  middle 
ventral  linei 
DorsaUy,  how- 
ever, they  re- 
main sepa- 
rated by  a 
narrow  tract 
of  cartilage, 
which  may  be- 
come more  or 
less  calcified. 
External  to 
the  condyles, 
are  the  fora- 
mina,by  which 
the  vagus  and 
gloeso-pharyn- 
geal  nerves 
emerge  from 
the  cranial 
cavity;  and, 
beyond  these, 
the  bones  ex- 
pand outwards 
and  forwards, 
80  as  to  em- 
brace the  post 
terior  half  of 
the  fenestra 
ovalis,  while 
above,  they 
enclose  the 
greater  part  of 
the  posterior 
vertical  semi- 
circular canaL 
The  cartilage 
which  incloses 
the  summit  of 
the  arch  of 
that  canal, 
however,  ap- 
pears always 
to  remain  un- 
ossified,  and 
its  place  is  oc- 
cupied by  a 
groove  in  the 
dry  skull  (Fig. 

4,  Bp)  These  ossifications,  therefore,  answer  primarily 
to  the  exoocipitals,  but,  in  addition,  represent  the 
opisthotio  and  epiotic  dements.  Above  the  fenestra 
cwilis,  the  wall  of  the  otic  capsule  is  produced  out- 
wards into  a  stout  shelf,  which  forms  the  roof  of  the 
tympaaio  cavity,  and  corresponds  with  the  teffme%  tjfmr 
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Fiot.  4.  i,  C  7..— DoTMl,  Tontral,  Uteral,  and  posterior  vtowt 
of  the  ■knll  of  Bona  ueuUnta,  Tbe  letters  bate  the  teoM 
■lirnlflcetlOD  throocboat.  Pmst.  premaxUla  t  M*.  meztUa ; 
Fo.  Tomert  No,  naaalt  Bjt.  ephen-ethmoldt  Fr,  frontal  i 
Fa.  parietal;  So.  ezocclpltal;  Jb.  epiotle  prooesa;  Pr.O 
pro*otloi  ^1.  tegmen  tympanl;  Sy.aqnaisoeal;  QJ.  qoad- 
rato-jvcml;  PO  pterygoid,  anterior  proeewt  PL*  InUmal 
prooeaa:  Pt^  posterior  or  external  proeoesi  Cm.  eolnmen* 
anrtst  St.  stapes;  Bf.  hyoidean  coma;  PJL  parasphenoid t 
An.  angulars;  D.  Cantata.  V.  fbnimen  of  exit  of  the  trlK*- 
ninal;  VL  ti  tbe  optlo;  X.  of  th«  pneiiino(ra«rrle  and 
glosao-phamifeel  Berves;  V.*  foramen  hgr  which 
orblto-iia*al  ur  ^ 
Basal  carlty 


txu  dlYUion  oC  the  lifth  passe*  f  tha 
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The  oater  extremity  of  ihe  tegmen,  howeyer,  remains  car- 
tilaginous, ftnd,  in  front,  it  passes  into  a  carved  band 
of  cartilage,  trhlch,  as  it  is  continued  backwards  into  tbe 
Buspensorium,  may  be  termed  the  **  dorsal  eras'*  of  the 
Buspensorium  (Fig.  9,'e.d,)  The  T-shaped  squamosal  bone 
(Sq.)  sends  a  broad,  flat  process  inwards,  which  rests  upon 
the  tefftnei^  iympani,  while  its  long  descending  process  lies 
external  to  the  cartilaginous  suspensorinm,  and  the  pos- 
terior half  of  its  cross-piece,  or  proper  squamoso-zygomatio 
part,  has  the  same  relation  to  the  dorsal  eras  of  the  8uq>en- 
sorium.  The  suspensorinm  has  a  second  attachment  to 
the  skull,  by  a  ''yentral  cms"  (Fig.  9,  cv.),  which  diverges 
from  the  dorsal  eras  at  the  anterior  extremity  of  the  sus- 
pensorinm, and  is  continued  into  two  branches.  One  of 
these,  passing  outwards  and  forwards,  becomes  the  ptery- 
goid cartilage.  The  other  (Fig.  9,  pd.),  directed  badbrarda 
and  inwards,  may  be  termed  the  **  pedicle  of  the  suspen- 
sorinm;"  it  becomes  thickened  at  its  inner  extremity,  and 
aijbicnlates  with  a  facet  in  front  of  the  fenutra  ovaltt,  and 
close  to  the  attachment  of  the  hyoidean  comu.  A  thin 
fibrous  band  extends  from  this  inferior  eras  to  the  side 
walls  of  the  skull,  passing  between  the  first  division  of  the 
fifth  nerve  in  front,  and  the  second  and  third  divisions 
behind.  The  space  between  the  dorsal  eras  of  the  suspen- 
sorinm and  the  pedicle  is  filled,  in  the  fresh  state,  with 
fibrous  tissue,  which  constitutes  the  anterior  boundaiy  of 
the  tympanum.  It  is  traversed  (as  Dug^  long  since  pointed 
out)  by  the  posterior  division  of  the  seventh  nerve,  which 
therefore  lies  above  the  pedicle.  The  pro-otio  ossification 
(Fr,  0.)  not  only  walls  in  the  anterior  part  of  the  otic 
capsule,  but  extends  for  a  short  distance  forwards  in  the 
side  waUs  of  the  skulL  Hence,  the  foramen  of  exit  for 
the  trigeminal  and  pcrtio  dura  (Y.)  is  pierced  in  this  por- 
tion of  the  pro-otic ;  and  the  foramen  for  the  sixth  nerve 
is  seen  at  its  lower  margin.  In  front  of  the  pro-otic,  the 
lateral  walls  of  the  skull  remain  cartilaginous  for  some 
distance,  and  are  perforated  by  the  lai^e  optic  foramen 
(IL)  Anteriorly  to  the  exit  of  the  optio  nerves,  the  side 
walls  of  the  BkviR  are  formed  by  elongated  plates  of  bone, 
which  are  parts  of  an  extensive  ossification  of  the  anterior 
moiety  of  Uie  brain-case  and  the  posterior  ^jt  of  the  nasal 
capsules,  constituting  the  complex  stracture  teraied  by 
Cuvier  "  os  en  ceinture,"  and  by  Dugte  "  ethmoide."  As 
it  takes  the  place  of  the  ethmoid,  presphenoid,  and  orbito- 
sphenoids,  it  may  be  termed  the  sphen-Mmoid  (S.e,)  It 
may  be  compared  to  a  dice-box,  one-half  of  which  is 
divided  by  a  longitudinal  partition.  This  half  is  anterior, 
the  longitudinal  partition  being  represented  by  the  ossified 
mesethmoid;  wlule  the  posterior,  undivided,  half  lodges 
the  anterior  portion  of  the  cerebral  hemispheres  and  the 
olfactory  lobes.  The  front  waU  of  this  posterior  cavity  is 
perforated  by  the  olfactory  foramina ;  while  the  outer  and 
posterior  waU  of  each  antorior,  or  nam!,  chamber  presents, 
where  it  forms  the  anterior  and  inner  boundary  of  the 
orbit,  a  small  aperture  (Y^)  through  which  the  orbito-nasal 
nerve  passes,  llie  exoccipitals,  pro-otics,  and  sphen-ethmoid 
are  ossifications  which  involve  the  chondrocranium, 
though  they  largely  consist  of  secondary  bone.  The  supra- 
occipital  IB  represented,  if  at  all,  by  a  mere  calcification 
of  the  cartilage,  and  the  like  is  trae  of  the  quadrate,  which 
is  an  ossification  of  the  distal  end  of  the  suspensorium. 
The  quadrate,  however,  very  early  becomes  continuous  with 
a  slender  style  of  membrane  bone,  the  proper  jugal,  which 
applies  itself  to  the  inner  face  of  the  posterior  end  of  the 


1  Dagte  (p.  87)  tUXM  that  th*  pro-otto  snd  tho  ezocdplUl  always 
remain  diatlaet  la  Rema  eteulenia  /  Imt  it  is  oommon  to  find  them 
•xteuaiyely  ankjloaed  asd  biaepaiable  in  old  frogi  of  this  tpedM. 


goid,  and  indirectiy  with  the  maxilla  and  jugal,  and  pea 
from  the  same  process  to  the  fronto-parietal  bone,  formiDg 
a  fascia  over  the  levators  of  the  mandible,  and  endrdiEg 
the  orbit  A  strong  band  is  continued  forwards,  over  the 
ascending  proce»s  of  the  maxilla,  to  the  alinawa]  cartilsgB 
of  the  chondrocranium. 

The  short  premaxillm  (Pmx,)  are  united  Batuzally  in  ths 
middle  line,  and  have  stout  ascending  processes,  which 
become  closely  connected  with  the  "  rhinal  proceases'  bj 
means  of  oval  nodules  of  cartilage  adherent  to  their  posts 
rior  surfaces.  The  long  Tnaxillm  unite  with  the  premaxilb 
in  front,  and  with  the  jugaU  behind:  each  sends  np  a  sfat^ 
anterior  ascending  process  towards  the  alinaaal  cartilage, 
with  which  it  is  united  by  ligament,'  and  further  bad, 
gives  off  a  longer  ascending  process  which  becomes  am- 
nected  with  the  nasal  bones.  The  palatine  bones  (PL)  are 
straight,  slender,  and  flattened.  Thej  lie  transvendj 
to  the  axis  of  the  skull,  behind  the  posterior  nare^ 
closely  applied  to  the  ventral  surface  of  the  sphen-ethmoid 
and  of  the  antorbital  processes  of  the  chondrocraniuiB. 
Externally  they  come  into  contact  with  the  pterygoids 
and  maxille ;  internally  and  anteriorly  with  the  vomers 
Each  pterygoid  (Ft)  is  a  triradiate  bone,  with  an  anteriof, 
an  inner,  and  a  posterior,  or  outer,  ray.  Th»  first,  or 
anterior,  process  of  the  pterygoid  (Ft^)  ia  the  longest, 
and  lies,  for  a  considerable  distance,  in  contact  with  ths 
maxilla,  resching  forward  to  the  outer  extr^nitj  of  tht 
palatine.  The  second  (Pfi)  underlies  the  pedidie  of  ths 
suspensorinm,  and  comes  into  contact  with  the  end  of  ths 
transversely  elongated,  sub-auditory,  portion  of  the  pan- 
sphenoid.  The  third,  or  posterior,  process  of  the  pterygoid 
(Ffi)  IB  prolonged,  in  correspondence  with  the  backward 
elongation  of  the  suspensorinm,  along  the  inner  side  d 
which  it  lies,  as  far  as  the  articulation  of  the  mandible. 

The  vomers  (  Vo,)  are  broad  triangular  plates  of  bone,  with 
irregularly-notched  outer  edges,  which  are  doeely  applied 
to  the  ventral  surface  of  the  sphen-ethmoid.  Their  inner 
edges  are  separated  by  a  narrow  interval,  and  each  bean 
numerous  teeth,  set  along  a  line  which  is  not  quite  tnns- 
verse  to  the  axis  of  the  skuU.  On  the  dorsal  aspect  cf  ths 
skull  two  elongated  flattened  bones,  united  in.  a  medias 
suture,  represent  the  coalesced  frontal  and  parietals  (Fr^ 
Fa,),  which  are  separate  in  the  young  frog.  In  front  U 
these,  also  meeting  in  the  middle  line,  are  two  triangukr 
bones,  the  apices  of  which  extend  outwards  to  the  ascend- 
ing processes  of  the  maxillas,  and  which  roof  over  the  nasal 
capsides  (i^o.)  These  correspond  in  position  and  relatioes 
with  the  nasal  and  so-called  "prefrontal"  bones  of  SoMrep- 
sida,  and  perhaps  with  the  lachrymals :  for  brevity's  sa^e, 
they  may  be  termed  nasals. 

The  parasphenoid  has  the  form  of  a  dagger  with  a  very 
wide  guard  and  short  handle.  The  latter  lies  beneath  the 
ventral  junction  of  the  exoccipitals,  while  the  blade  exteodi 
forwards,  and  its  point  underlies  the  posterior  moiety  of  tht 
sphen-ethmoid,  but  does  not  reach  the  vomers.  The  "guard* 
passes  outwards  on  each  side  beneath  the  auditory  capsules, 
and  ends  by  an  abraptiy-truncated  extremity,  its  anterior 
and  external  angle  coining  into  relation  with  the  i^ngf 
process  of  the  pterygoid. 

The  slender,  permanentiy  cartilaginous,  hyoidean  ccnn 
(Hy.)  passes  into  the  cartilage  of  the  auditory  capsule  oa 
the  ventral  side,  between  the  fenestra  cvalit  and  the  artico- 
lar  surface  for  the  inferior  eras  of  the  suspensorinm.  TIm 
fenettra  ovaXU  lies  in  a  cartilaginous  interspace  between 
the  exoccipital  and  the  pro-otio,  and  is  filled  by  the  oral 

*  The  small  ossifications  in  this  re8loi^tamsd**oora«ks^  Vy  Dcg^ 
were  abssnt  in  the  shull  flgwed. 


into  a  fossa  in  the  pro-otio  bone.  The  columella  aurit 
itaelf  consiats  of  three  portions — a  middle  elongatedjoeseous 
rod,  an  inner  swollen  and  enlarged  cartilaginous  part,  which 
articulates  partly  with  the  pro-otio  and  partly  with  the  stapes, 
and  an  oater  portion,  which  is  elongated  at  right  angles 
to  the  rest^  fixed  into  the  tympanic  membrane,  and  attached 
by  its  dorsal  end  to  the  teamen  tympani. 

The    mandible    presents  one   cartilaginous  and  three 

osseous   constituents  on  each  side.      Of  the  latter,  one, 

the  "  Mento-Meckelian  "  (Parker),  is  a  short  cunred  rod  of 

bone,  which  unites  with  its  fellow  in  the  symphysis,  and  is, 

in  fact,  the  ossified  symphysial  end  of  Meckel's  cartilage, 

which  extends  thence  through  the  length  of  the  ramus, 

becoming  thicker  posteriorly,  and  furnishing  the  articular 

surface  for  the  quadrate.     The  second,  and  largest,  bony 

constituent  of    the  mandible  is  a  long  membrane  bone, 

which  ensheaths  the  inoer  and  under  region  of  the  outer 

surface  of  Meckel's  cartilage,  rising  at  one  part  into  a 

low  coTonoid  process.    It  obviously  represents  the  angular, 

coronary,  and  splenial  elements,  and  may  be  termed  the 

angulo-splenial    {An,)     A  small  dentary  element,  which 

b«Lrs  no  teeth,  lies  over  the  outer  face  of  the  anterior  half 

of  Meckel's  cartilage. 

The  hyoidean  apparatus  of  the  adult  frog  (Fig.  8)  pre- 
sents a  body  and  two  slender  comua.     The  body  consists  of 
a  broad  and  thin  squarish  plate  of 
cartilage,  produced  on  each  side  into 
three  processes,  which  may  be  called 
anterior,  ^teral,  and  posterior.    The 
anterior  process  (a)  is  slender,  curves 
outwards,  and  very  soon  divides  in- 
to two  processes,  one  short,  anterior, 
forming  a  loop  by  its  ligamentary 
connection  with  the  second,  or  pos- 
terior,  branch,   which   passes    mto 
the  long  and  slender  oomu  of  the 
hyoid.    The  lateral  process  (h)  passes  ro.  ^-v«tr«i  Tiew  of  th« 
outwards   and  slighUy  dorsad-ex-    ^S'^^^^'^i^SS^Tv^ 
panding  into  a  broad,  hatchet-shaped    terior  procoucs;  d^  tkyro- 
free  extremity.     The  posterior  pro-    ?^*^ 
cess  (c)  is  a  mere  prolongation  of  the  postero-lateral  angles 
of  the  body  of  the  hyoid.    Finally,  from  the  middle  of  the 
posterior  margin  of  the  body  of  the  hyoid  there  project 
two  strong  bony  rods,  wider  at  the  ends   than  in   the 
middle,  which  embrace  the  larynx,  and  have  been  termed 
the  thyro-hyaU  (<Q. 

The  parieto-f rentals,  nasals,  premaxiU®,  maxille,  squa- 
mnsals,  palatines,  pterygoids,  and  parasphenoid,  the  dentary 
an  d  angulo-opercular  bones,  may  be  removed  from  the  frog's 
skoU  without  injury  to  the  chondrocranium,  the  structure 
of  which  then  becomes  apparent  (Fig.  9). 

It  famishes  a  floor,  side  walls,  and  roof  to  the  brain 
case,  interrupted  only  by  a  large  space  (fontanelle),  covered 
in  by  membrane,  which  lies  in  the  interorbital  region  under 
the  porieto-frontals;  and  by  the  foramina  for  the  exit  of  the 
cranial  nerves.  It  consists  entirely  of  cartilage,  except 
where  the  exoccipitals,  the  pro-otics,  and  the  sphen-eth- 
moid  invade  its  substance.  In  front  of  the  septum  of  the 
anterior  cavity  of  the  sphenethmoid,  it  is  continued  for- 
ward, between  the  two  nasal  sacs,  as  the  cartilaginous 
septum  narium,  from  which  are  given  off,  dorsally  and  ven- 
trally,  transverse  aUs  of  cartilage,  which  furnish  a  roof  and 
&  floor,  respectively,  to  the  nasal  chamber.  Of  these,  the 
floor  is  the  wider.  The  dorsal  and  ventral  alio  pass  into 
one  another  where  the  chondrocranium  ends  anteriorly, 
tad  give  rise  to  a  truncated  terminal  face,  which  is  wide 
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temally,  and  end 
by  free  edges, 
which  support 
the  adjacent  por- 
tions of  the  pre-  ^^^ 
maxillao  and 
maxillae.  From 
the  ventral  face, 
just  behind  the 
truncated  ante- 
rior end  of  the 
chondrocranium, 
spring  two  slen- 
der cartilages 
(r.jE).,r.p.),  which 
do  not  seem  to 
have  been  no- 
ticed hitherto. 
Each  of  these 
inclines  towards 
the  middle  line, 
and  ends  against 
the  middle  of  the  posterior  face  of  the  ascending  process 
of  the  premaxilla  by  a  vertically  elongated  extremity. 
These  may  be  termed  the  rhinal  processes.  An  oval 
nodule  of  cartilage  is  attached  to  Uie  posterior  face  of 
the  dorsal  end  of  the  ascending  process  of  the  premaxilla, 
and  serves  to  connect  it  with  the  rhinal  process.  On  the 
dorsal  face  of  the  chondrocranium,  just  above  the  point  of 
attachment  of  the  rhinal  processes,  the  external  nasal  aper- 
tures are  situated,  and  the  outer  and  posterior  margins  of 
each  of  these  apertures  is  surrounded  and  supported  by  a 
curious  curved  process  of  the  cartilaginous  ala  —  the 
alinasal  process  \a,n,)  Where  the  sphenoidal  and  the 
ethmoidal  portious  of  the  sphen-ethmoid  meet,  a  stout,  trans- 
verse, partly  osseous  and  partly  cartilaginous,  bar  (A,0,) 
is  given  off,  which  is  perforated,  at  its  origin,  by  the  canal 
for  the  orbito-nasal  nerve.  It  then  narrows,  but  becoming 
flattened  from  above  downwards,  rapidly  widens  again, 
and  its  axe-head-like  extremity  abuts  against  the  inner  face 
of  the  maxilla  The  anterior  angle  of  the  axe-head  is  free; 
the  posterior  angle  is  continued  back  into  a  slender  cartilagin- 
ous rod,  which  bifurcates  posteriorly ;  the  outer  dhrision  passes 
into  the  ventral  eras  (cv.)  of  the  suspensorium.  The  inner 
(pdL)  is  the  pedicle  of  the  suspensorium  already  described. 

Meckel's  cartilage,  articulated  to  the  free  end  of  the 
suspensorium,  is  unossified  throughout  the  greater  part  of 
its  extent,  no  osseous  articulare  being  developed;  but,  at  its 
symphysial  end,  each  cartilage  becomes  ossifled,  and  form) 
the  ''mento-Meckelian"  element  of  the  mandible. 

The  slender  corau  of  the  hyoid  passes  directly  into  the 
periotic  cartilage  immediately  in  front  of,  though  below,  the 
fenestra  ovalis.  It  is  unossified  throughout  its  whole  length.^ 

With  many  variations  in  detail,  the  skulls  of  the  Anura 
in  general  are  readily  reducible  to  the  type  of  that  of  the 
frog.  In  the  Agloua,  which  differ  so  widely  iu  many 
respects  from  the  other  Anura^  the  cranium  presents  some 
notable  peculiarities. 

In  Dactyleihra^  the  skuU  is  similar  to  that  of  the  ordi- 
nary Anura  in  general  form',  but  the  nasal  region  is  small 
in  proportion  to  the  orbito-temporal  space.  The  fronto- 
parietads  are  ankylosed  together,  and  extend  forwards  as 
far  as  a  line  drawn  along  the  anterior  edge  of  the  antorbital 

^  Coznpar*  Mr  Parker's  full  account  of  tlie  etructaio  of  the  ikxill  of 
Rana  tCTipororia,  Philosophical  Traiuaetionty  1871. 
«  TVua  AawriptioTi  appUei  especially  U  D.  lacvi$. 
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wEucn  IS  continued  f  orwardB,  as  a  narrow,  nat,  cunred  process, 
between  the  nasal  chambers,  being  received  into  a  sort  of 
groove  of  the  chondrocranium.  The  bone  is  readilj  raised 
up  from  the  subjacent  chondrocranium,  of  which  it  appears 
to  be  quite  independent  •  At  the  outer  end  of  each  of  its 
ala,  and  between  the  antorbital  process  and  the  nasal 
capsule,  is  a  small,  transversely  elongated,  slender  bone, 
loosely  connected  by  fibrous  tissue  with  the  foregoing. 
The  ethmoid  is  completely  cartilaginous.  The  paraspheu- 
oid  has  the  ordinary  sword  shape,  except  that  the  "  guard" 
is  extremely  short;  but  its  point  extends  along  the  base 
of  the  skull,  passing  between  the  na^  sacs,  underlying 
their  septum,  and  terminating  dose  to  the  premaxillae. 
The  Tomers  are  represented  by  a  transversely  elongated 
rhomboidal  osseous  plate,  devoid  of  teeth,  which  lies  be- 
tween the. two  posterior  nasal  apertures, 'and  therefore 
much  behind  the  anterior  end  of  the  parasphenoid.  The 
side  w^  of  the  cranial  cavity  are  ossified  from  the  antor- 
bital process  to  the  anterior  boundary  of  the  foramen  for 
the  fifth  nerve,  just  in  front  of  which  they  are  pierced 
by  the  optic  foramen.  There  is  no  palatine  bone.  The 
pterygoid,  in  the  main,  resembles  that  of  the  ordinary 
frogs ;  but,  in  consequence  of  the  shortness  and  little  back- 
ward extension  of  the  suspensorium,  the  outer  process 
passes  almost  directly  outwards,  with  hardly  any  back- 
ward inclination.  A  bony  plate,  which  extends  backwards 
from  the  posterior  edge  of  the  inner  and  outer  branches 
of  the  pterygoid,  underlies  the  tympanic  cavity  and  the  audi- 
tory capsule,  and  forms  the  floor  of  the  Eustachian  canaL 
The  squamosal  is  a  short  broad  bone,  with  a  long  anterior 
process,  which  becomes  connected,  by  direct  articulation, 
with  the  pterygoid,  and  by  ligament  with  the  maxilla.  The 
premaxills  are  small,  and  the  maxilla  are  connected  merely 
by  ligaments  with  the  suspensorium,  there  being  no  jugaL 
The  columella  auri»  is  remarkably  strong,  and  is  bent  in 
the  middle,  so  that  its  two  halves  form  an  obtuse  angle; 
the  anterior  half  lies  against  the  inner  face  of  the  tympanic 
membranei  The  posterior  half  runs  parallel  with  the 
posterior  edge  of  the  tegmen  tympani,  towards  the  fenestra 
ovalis.  Ligamentous  fibres  fix. the  columella  firmly,  though 
movably,  tb  the  superior  margin  of  the  tympanic  cavity, 
where  it  is  bounded  by  the  squamosal  The  stout  car- 
tilaginous hvoidean  comua  are  attached  just  beneatb  the 
anterior  ana  inferior  part  of  the  margin  of  the  fenestra 
ovalis.  The  body  of  the  hyoid  is  very  small,  but  the  two 
"  thyro-hyals"  are  extremely  long  and  broad  cartilages. 
There  is  no  ossified  "mento-Meckelian"  element 

In  Pipa,  the  skull  is  extraordinarily  depressed  and 
broad.  The  nasal  bones  are  wide,  flat,  triangular,  and 
quite  distinct  from  one  another,  a  forward  prolongation  of 
the  coalesced  fronto-parictals  extending  between  the  two. 
The  parasphenoid,  vtry  broad  in  the  greater  part  of  its  ex- 
tent, and  having  the  guard  rudimentary,  sends  a  narrow 
median  process  forwards  underneath  the  nasal  septum,  as 
in  Dadylethra,  No  trace  of  a  vomer,  or  palatine  bone,  was 
to  be  found  in  the  specimen  examined.  The  pterygoid  is 
very  like  that  of  Dadylethra^  but  its  inner  branch  is  greatly 
prolonged,  and  the  floor  sent  under  the  Eustachian  tube 
unites  much  more  closely  with  the  produced  exoccipitaL 
The  squamosal  is  very  small,  and  the  place  of  its  zygomatic 
process  is  taken  by  ligament  This  ligament,  however, 
unites  with  the  pterygoid  in  the  same  way  as  the  bony 
process  which  answers  to  it  in  Dadylethra,  The  columella  is 
less  massive  than  in  Dactyldhra,  and  the  end  which  abuts 
against  the  tympanic  membrane  is  imbedded  in  a  disk  of 
cartilage.  The  occipital  condyles  look  outwards  *and  back- 
wards, instead  of  inwards  and  backwards,  as  in  DactyUthra, 


The  skulls  of  .the  ubodeul  present  a  very  mterei&ii* 
series  of  modificddj^ns,  leading^  from  a  condition  b  whick 
the  cranium  retains,  throughout  life,  a  strongly-msrked 
embryonic  character,  up  to  a  structure  which  doselj  ap- 
proximates that  found  in  the  Anura. 

In  J£en6branchiu,  for  example,  the  chondrocranium  of 
the  adult  is  in  nearly  the  same  state  as  that  in  vliid  h 
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Fig.  10. 
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Fig.  12. 

FiosL  10, 11,  Itr-JAUrtX,  donal,  and  rcatnl  tIows  of  th«  eraaloB  of  Mm- 
branehmt  laUntth.  lo  the  donal  Tlew,  the  bones  n%  mmortA  fran  (^  1^ 
half  of  the  akal];  In  the  TontnJ  view,  the  parmaphenold,  palsto-pterrxei^  *>< 
Tomcrt  are  giren  in  oatllne.  Tlie  lettera  haTo,  tar  the  noai  Mn.  Um  vs* 
aignlflcation  at  before.  VII.  &  posterior  dirlslon  of  the  evTanth  wan;  VIL 
chorda  tympani;  V^  V*.  V*.  drat,  aecond,  and  third  dUtaloBa  of  tte  bv 
seminal  t  a.  «•  t  aUpedlo-anapensortal  Ucamcnt  :*.«.!.  h jo-eospcnaeilal  BfwaC 
m.  k.l  mandJbalo*h7oid  ligament;  a.  aaeendlnx  proccn  of  the  seipeaMrta; 
p,  pteryfco-paUtlne  proeean;  f,  qnadraU  proceae;  e^oUcproccaa;  Jfi-jwortsr 
narca;  Mek.  Meek ol'a  cartilage;  01  (Fig.  10),  the  poaitloa  U  the  tlet^  f^^ 
M^f  baalbranehlala. 

exists  in  a  voung  tadpole  or  larval  salamander  (Tis%  I^ 
11,  12). 


luruivu  uy  iukt^ij  soroTia  nssue,  waicn  unaeriies  ine 
frontal  and  parietal  bones,  and  overliea  the  parasphenoid  ; 
and  onlj  its  sides  and  its  anterior  end  are  bounded  by 
cartilage. 

The  occipital  region  remains  membranous  in  the  middle 
line,  both  dorsallj  and  yentrallj,  and  exhibits,  in  the  latter 
aspect,  the  remains  of  the  notochord.  The  cartilaginous 
rods  (Tr,\  which  bound  the  cranial  cavitj  laterally,  and 
represent  the  trabectUof  of  the  embryonic  vertebrate  skull, 
are  separated  by  a  wide  oval  space,  which  occupies  the 
whole  length  of  the  floor  of  the  cranial  chamber.  An- 
teriorly, they  converge,  and,  just  before  they  do  so,  give 
attachment  to  the  slender  antorbital  processes  (A.O.)  which 
lie  behind  the  posterior  nares.  They  then  unite,  and,  be- 
coming applied  together,  coalesce  into  a  fattened  narrow 
mesethmoid,  to  the  anterior  extremity  of  which  the  pre- 
maxillary  bones  are  applied.  They  give  off  neither  alinasal 
nor  subnasal  processes,  and  therefore  furnish  neither  roof 
nsr  floor  to  the  nasal  chamber.  Posteriorly,  they  become 
flattened  from  above  downwards,  and  coalesce  with  the 
auditory  capsules,  and  with  the  cartilage  which  extends  be- 
neath these,  and  gives  rise  to  the  occipital  condyles  {£.  0.) 

Each  auditory  capsule  has  a  generally  oval  form,  but  is 
produced  posteriorly,  so  as  to  give  rise  to  a  conical  epiotic 
process  {£p,  0.),  which  projects  beyond  the  level  of  the 
occipital  condyle.  Fitted  into  the  outer  wall  of  each  is 
the  relatively  large,  conical,  stapes,  whence  strong  ligament- 
ous fibres  proceed  to  the  posterior  face  of  the  suspensorium. 

Immediately  in  front  of  the  auditory  capsule,  the  suspen- 
sorium passes  by  a  strong  pedicle  (shown,  but  not  lettered 
in  Fig.  12)  into  the  trabecula,  and  then,  directed  outwards, 
downwards,  and  forwards,  ends  in  the  quadrate  process 
{q)f  with  which  the  dorsal  end  of  Meckel's  cartilage  arti- 
CTiiates.  A  large  process  (o)  ascends  from  the  posterior 
face  of  the  suspensorium,  and  applies  itself  to  the  outer 
and  anterior  face  of  the  auditory  capsule.  A  small  and 
hardly  perceptible  elevation  (p),  is  seen  near  the  quadrate 
process  of  the  suspensorium.  Finally,  a  flat  process  (a, 
Fig.  11)  ascends  above  the  pedicle,  and  applies  itself  to  tiie 
dorsal  face  of  the  trabecula. 

On  comparing  this  with  the  suspensorium  of  the  frog, 
it  is  clear  that  the  rudimentary  process  (jp)  answers  to  the 
pterygoid  cartilage;  and  that  the  process  o  (the  otie  process) 
answers  to  the  dorsal  cms  of  the  suspensorium.  In  fact, 
the  posterior,  or  hyo-mandibular,  branch  of  the  seventh 
nerve  passes  back  beneath  this,  and  above  the  stapedial 
ligament,  to  its  distribution. 

The  pedicle  answers  to  tha  part  so  named  (including  the 
ventral  cms  of  the  suspensorium)  in  the  frog,  though  it 
retains  the  embryonic  relations  to  the  trabecula,  such  as 
exist  in  the  tadpole.  The  ascending  process  (a)  lies  be- 
tween the  orbito-nasol  and  the  other  branches  of  the  trige- 
minal, the  orbito-nasal  passing  between  it  and  the  trabecula. 
A  similar  process  is  very  generally  found  in  the  Urodela 
(being  particularly  large,  for  example,  in  Menopoma),  but 
appears  to  be  represented  only  by  fibrous  tissue  in  the 
Anur<L 

Meckel's  cartilage  {Mek,  Fig.  12)  is  thick  and  deep  at 
its  articular  end,  but,  after  furnishing  a  surface  of  attach- 
ment for  the  elevator  muscles  of  the  jaw,  it  rapidly  narrows, 
and  ends  in  a  point,  at  some  distance  from  the  symphysis 
of  the  dentary  bones. 

The  hyoidean  apparatus  (Fig.  13)  is  represented,  on  each 
side,  by  a  cartilaginous  rod,  subdivided  into  a  short  hypo 
hyal  {U,  h.)  and  long  eerato-hycU  (C.  h,)  A  strong  ligament 
extends  from  the  front  face  of  the  latter,  below  its  free 
tuminit,  to  the  suspensorium,  reaching  this  at  the  same 


on  ine  inner  side  ot  wnicn  it  passes,  oecomes  attacnea  to 
the  angle  of  the  mandible.  It  answers  to  the  inter- 
operculum  of  a  fish,  and  has  nearly  the  same  relations  as 
the  stylo-maxillary  ligament  of  the  higher  Yertebrata. 

In  the  ventral  median  line,  the  hypo-h3rals  are  connected 
only  by  fibrous  tissue.  Firmly  united  with  this,  however, 
there  is  a  median 
Jirst  banbranchial 
cartilage  (Bb^),  suc- 
ceeded by  a  second 
basibranchial  {Bb^), 
which  is  ossified,  and 
is  the  only  bony  con- 
stituent of  the  hyo- 
branchial  apparatus. 
There  are  only  three 
branchial  arches. 
The  first  consists  of 
a  stout  and  long 
cerato-branchial 
(CM),  bearing  an 
equally  well  -  deve- 
loped epibranchial 
(JSpb^).  The  second 
is  represented  by  a  no.  is^njoid  and  bnnchiai  •ppantu  of  Me»p. 

TTiAre  nodule  nf   car.      ^ramehtu   iattraln.     Hh.  hypo-hfal;   Ch,  eerato> 

mere  noouie  01  <»r-    ^^^,   ^,    ^^  bwibranchiai ;  Bt^,   outnfd 

tilage      (Cb^h     ^^^     Mcond  baslbranchUl;  S'/.fti.  il)9.6*.  J>.ft>,  flnt, 

which  the  expanded  ^^"^^  "^  ""^^^  n»ibranchj*to;  qi.  giottta. 
end  of  the  second  epibranchial  (Ep,  b^)  articulates.  The 
third  and  smallest  epibranchial  {Ep,b^)  is  articulated  with 
the  step-like  broad  end  of  the  second.  There  is  no  trace 
of  any  fourth  branchial  arch,  such  as  exists  in  tadpoles 
and  in  young  salamanders ;  and  in  Siredon,  Siren^  Amphi 
uma^  and  Menopoma. 

The  most  curious  feature  in  thebony  skull,  or  o«<eo-erant«i7t, 
of  Menobranchus  is  the  presence  of  the  prominent  conical 
ossifications  which  lie  external  to  the  exoccipitals,and  occupy 
the  place  of  the  tpiotie  and  opisthotic  bones.  In  possessing 
these  elements  of  the  skuU,  in  so  large  and  distinct  a  form, 
Menobranchus  differs  from  all  Amphihia,  save  Proteus  and 
the  extinct  Labyrinthodonts.  The  parietal  bones  are  sepa- 
rate from  the  frontals,  and  send,  as  is  usual  in  the  Urodela^ 
a  long  process  forwards  on  each  side  of  the  latter.  In 
Menobranchiu,  this  process  is  extremely  long,  reaching  the 
olfactory  foramen,  the  posterior  margin  of  which  it  bounds. 
There  are  no  nasal  nor  prefrontal  bones,  nor  any  distinct  ali- 
sphenoidal,  orbito-sphenoidal,  or  ethmoidal  ossifications;  of 
the  maxilla,  nothing  but  a  mdiment  appears,  and  this  is 
sometimes  absent  There  are  no  jugsd  or  quadrato-jugal 
ossifications.  A  palato-pterygoid  plate,  bearing  teeth  on 
its  expanded  palatine  portion,  extends  from  the  antorbital 
process  to  the  inner  face  of  the  suspensorium,  which,  as 
stated  above,  has  a  mere  tubercle  in  the  place  of  a  pterygoid 
process.  The  vomers  are  long,  bear  teeth  along  their  outer 
edges,  and  diverge  backwards  so  as  to  leave  an  interspace 
between  their  inner  edges.  Posteriorly,  they  articulate 
with  the  anterior  ends  of  the  palato-pterygoids. 

The  squamosal  is  a  long,  slender,  curved  bone,  devoid  of 
any  zygomatic  process,  which  extends  from  the  articular 
end  of  the  suspensorium,  along  its  outer  edge,  to  the  outer 
side  of  the  epioti&  From  its  posterior  margin  it  sends 
down  a  short  process  over  the  stai)edial  ligament. 

The  parasphenoid  is  a  broad  thin  plate  of  bone^  which 

extends  from  near  the  junction  of  the  vomers  to  the 

occipital  foramen.     The  distal  end  of  the  suspensorium  is 

incompletely  ossified,  as  a  quadrate  bone ;  and  a  dentary 

I  and  a  splemal  element,  both  deutigerous^  lie,  the  former 


rue  sJEuii  ot  rrcteus  is,  in  ita  general  cnaroc  ! 
CO  that  of  MenobranchuSf  but  is  more  extensivi    ' 

In  Siren,  the  skull,  which  has  the  same  el      i 
imd  forwardly  directed  suspensoria  as  in         i 
and  FroUtu,  possesses,  in  ti^e  epiotic  regi 
crests,  which  project  backwards  beyond  t         i 
occipital  condyles,  but  are  otherwise  ver  i 

the  epiotics  of  the  latter  genera.     The  "  f  i 

prootics  are  completely  fused  together,  e  i 

specimens,  a  mere  rim  of  cartilage  bein 
fenestra  ovaUs.    The  lateral  walls  of  the  ( 

fixations  extending  from  the  exits  of  the 
forwards  to  the  mesethmoid,  or  inten 
trabeculsB,  and  completely  encircling 
mina.     But  these  ossifications  remai  ! 

siderable  time,  if  they  ever  coales* 
represents  half  of  the  sphen-ethmoir  < 

The  flat  and  wide  parasphenoi(' 
the  space  left  by  the  divergence  c 
roof  of  the  skull,  each  broad  parie 
longation  along  the  outer  edge  of  t  t 

the  antorbital  process.      The  pr< 
ascending  processes,  which  lie  r 
are  received  between  the  ends  of  i 
these  ascending  processes  one  ( 

tions  are  situated.    These  were  t 

but  their  position  does  not  ace  i 

The  horizontal,  or  oral,  porti*'  1 

other  hand,  are  very  short  and  i 

by  a  thin  plate,  of  homy  subr  ( 

mentary  or  absent.     The  v(  i 

plates,  the  ventral  aspect  of 
of  teeth  set  in  obliquely-^ 
vexities  of  the  curves  bein  • 

The  vomers  are  in  contact 

The  posterior  extremity  i 

similar  form,  but  much  '  i 

teeth,  which  lies  on  th(  ] 

•antorbital  process,  and 
aperture  of  the  postei 
temal  to,  the  junctior 

The  suspensorium  ! 

laginous.    Borsally  f 
p^de  to  the  trabe 
while  its  dorsal  ai 
cated  anterior  face 
this  face  joins  th< 

Jlfenohranchu9>  j 

trace  of  a  ptery^  ) 

and  seemingly  r 

anterior  face  of  , 

triangular,  f  orr 

the  free  anteri  i 

and,  endrclin  i 

The  squamo<  i 

the  epiotic  r  > 

where  it  is  i 

well-marke 
Mefiobrane 
dentary,  t 

and  the  p  i 

rise  to  a  ) 

less,  an^ 

The  i 

moiety 
cartils  < 


rhe  hyoidean  apparatos  presenta  a  median  basi-hyal,  con- 
aected  by  a  ronnded  hTpo-hjal  on  each  side,  witii  a  long 
and  curved  cerato-hyal,  which  is  almost  completely  ossified 
The  first  basibranchial  is  elongated  and  cartilaginous — the 
sec^md  is  absent  The  first  branchial  arch  is  a  single  elon- 
gated bone,  representing  the  similarly  coalesced  cerato- 
branchial  and  epibranchial  in  Menopoma,  The  second 
cerato-branchial  is  small  and  cartilaginous.  The  three 
posterior  epibranchials  ;are  simple  curved  cartilages ;  and 
the  single  branchial  cleft  is  placed  between  the  third  and 
fourth  epibranchials. 

^  The  skulls  of  the  four  genera,  Mendbranehus,  Proteiu, 
SireTiy  and  Amphiuma,  now  described,  resemble  one  another, 
and  differ  from  those  of  other  Amphibia,  in  their  elongated 
form ;  and,  especially,  in  the  relative  narrowness  of  the 
facial  region  in  front  of  the  orbits,  which,  as  the  case  of 
Amphiuma  shows,  arises,  not  from  any  want  of  development 
of  the  maxillary  bones,  when  they  exist,  but  from  their 
taking  a  direction  which  but  slightly  diverges  from  paral- 
lelism with  the  axis  of  the  skulL     Moreover,  they  all 
possess  well-marked  epiotic  prominences.  Amphiuma  differs 
widely  from  the  other  three,  in  the  great  size  of  its  maxil- 
lary bones,  in  the  absence  of  palatine  bones,  in  the  pro- 
jection of  the  occioital  condyles  beyond  the  epiotic  pro- 
cesses, in  the  ankylosis  of  the  premaxillse,  in  the  presence 
of  well-developed  nasal  bones,  in  the  coalescence  of  the 
first  cerato-branchial  with  the  first  epibranchial,  and  in  the 
transverse  direction  of  the  suspensorium. 

In  most  of  those  respects,  in  which  Amphiuma  differs 
from  Menohranchus,  Proteus,  and  Siren,  it  approaches  the 
Salamanders ;  especially  if  we  take  such  forms  as  Anaides 
into  account.  On  the  other  hand,  in  the  entire  absence  of 
a  palatine  bone,  and  in  the  fusion  of  the  first  cerato-bran- 
chial with  its  epibranchial,  it  agrees  with  Menopoma  and 
Cryptobranchus4 

'   In  Ifenopoma,  the  skull  has  a  broadly-rounded  snout,  and 
its  posterior  contour  slopes  forwards  and  outwards  (with- 
out being  interrupted  by  conspicuous  epiotic  prominences), 
in  the  manner  characteristic  of  the  higher  Urodela,     The 
small  pro-otics  are  separated  from  the  exoccipitals  (which 
also  represent  the  epiotics  and  episthotics),  by  a  wide  car- 
tilaginous interspace,  in  which  the  fenestra  ovalLs  is  situated 
The  parietal  sends  a  process  forwards,  along  the  outer  edge 
of  the  frontal,  between  it  and  the  orbito-sphenoid.     This 
meets  a  curved  flat  bone,  which  bounds  the  orbit  anteriorly 
and  internally,  and  articulates  with  an  ascending  process  of 
the  maxillary  bone.     It  may  therefore  be  regarded  as  a 
prefronto-lachrymaL     The  frontals  unite  in  a  long  median 
suture,  and  then,  diverging,  embrace  the  nasal  bones,  and 
articulate  externally  with  the  fore  part  of  the  ascending 
process  of  the  maxillary  bone,  which  is  thus  received  be- 
tween the  frontal  and  the  prefronto-lachrymaL     The  very 
broad  parasphenoid  extends  from  the  exoccipitals  to  the 
vomers,  with  which  it  unites  by  a  denticulated  squamous 
suture.     The  wide  vomers  are  united  by  a  median  suture, 
and  expand  in  front,  ending  in  arched  edges,  close  behind 
which  the  teeth  are  set     'Hie  premaxills  are  separate  and 
small,  articulate  with  the  arched  edges  of  the  vomers,  and 
send  up  strong  ascending  processes  to  the  dorsal  face  of 
the  skuU,  where  they  firmly  unite  with  the  nasals.     The 
squamosal  u  a  fiottened  prismatic  bone,  as  broad  at  one 
end  as  at  the  other,  which  articulates  with  the  parietal 
externally,  and  with  the  quadrate  internally.     Lake  the 


its  internal  process,  which  articidates  by  its  whole  length 
with  the  parasphenoid.  The  anterior  process  ends  in  a 
free  pointed  cartilage,  directed  outwards  and  forwards,  and 
united  with  the  maxilla  by  ligament,  as  in  the  higher 
Urodela,  The  external  process  extends  to  the  articular 
end  of  the  quadrate,  as  usual,  and  is  continued  thence  along 
the  cartilaginous  suspensorium  to  its  attached  end. 

The  chondrocranium  forms  a  complete  ring  of  oartilago 
round  the  occipital  foramen,  continuous  at  the  sides  with 
the  auditory  capsules.  From  these  the  trabeculs  are  con- 
tinued forwards,  as  in  Menobranchus,  leaving  a  very  wide 
ventral  fontanelle.  At  the  anterior  end  of  this  they  unite 
and  form  the  mesethmoid,  from  which  roof  and  floor  plates 
of  the  nasal  capsules  are  continued  The  suspensorium  is 
connected  by  a  pedicle  with  the  trabecula,  in  front  of  the 
auditory  capsule,  and  gives  off  a  broad  ascending  process, 
which  becomes  ossified  continuously  with  the  pterygoid, 
over  the  orbito-nasal  nerve.  A  stout  otic  process  is  articu- 
lated with  a  facet  on  the  antero-eztemal  region  of  the 
periotic  capsule,  and  is  further  connected  with  it  by  liga- 
mentous fibres.  The  quadrate  ossification  involves  a  small 
portion  of  the  articular  end  of  the  suspensorium ;  it  thence 
extends  upwards,  on  the  dorsal  aspect  of  the  suspensorium, 
gradually  becoming  more  slender,  and  nearly  reaches  the 
point  at  which  the  otic  process  of  the  suspensorium  articu- 
lates with  the  periotic  cartilage. 

The  osseous  skull  of  Cryptobranchut  is  extremely  like 
that  of  Menopoma, 

In  Menopoma  the  hyo-branchial  apparatus  presents  the 
same  general  structure  as  that  of  Siredon,  except  that  the 
second  basibranchial  seems  to  be  wanting,  while  the  first 
is  very  broad  and  rounded;  at  the  same  time,  the  epi- 
branchial and  the  cerato-branchial  of  the  first  arch  are 
represented  by  only  one  continuous  cartilage. 

In  Cryptobranehus,^  however,  a  considerable  reduction 
has  taken  place,  the  two  posterior  pairs  of  branchial  arches 
present  in  Menopoma  having  disappeared.  The  second 
arch  still  presents  a  division  into  cerato-branchial  and 
epibranchial,  but  the  dorsal  end  of  the  latter  is  closely 
united  with  that  of  the  preceding  arcL  It  is  interesting 
to  observe,  however,  that  the  modification  thus  effected  is 
quite  different  from  that  which  occurs  in  the  Salamanders, 
in  which,  in  the  adult  state,  the  first  branchial  arch  retains 
its  two  segments ;  while  the  second,  reduced  to  its  cerato- 
branchial,  is  applied  against  the  first,  at  the  junction  of 
the  cerato-  and  epi-branchial;  and  the  second  basibranchial 
persists  as  the  ossiculum  thyroideum  of  Von  Siebold. 

Menopoma  and  Cryptobranchus  further  differ  from  the 
proper  Salamanders  in  having  the  vomerine  teeth  disposed 
along  the  anterior  edges  of  the  expanded  vomers.  Unfor- 
tunately nothing  is  known  of  the  larvss  of  these  forms,  but 
it  woula  seem  as  if ,  in  them,  the  primitive  vomers  enlarge 
by  extension  of  ossification  behind,  and  not  in  front  of, 
the  originally  existent  teeth. 

In  the  remaining  Urodela,  the  Salamanders  prop«r,  the  akull 
has  the  broadly-arched  anout  and  the  shelying  posterior  contour  of 
Menopoma,  bat  tiie  vomers  and  pterygoida  are  very  different. 

The  itmcture  of  the  skull  in  these  animals  will  be  best  under- 
stood by  commencing  with  that  of  Siredon,  which,  though  perenno- 
branchiate  under  ordinary  circumstances,  is  totally  unlike  the 
other  so-called  Perennibranchiata  in  cranial  stroctore,  and  is,  in 
fact,  to  sU  intents  and  purposes  a  lanral  Salamander. 

An  osaficaUon  on  each  side  of  the  occipital  foramen  represents 
th,e  exocdpltsls,  epiotics,  and  episthotica.    In  front  of  each  of  these 

1       *  &ee  HyiU,  •*  Of|!p<<*ftmcfcu»  ;op<micu«,  Schedisama  anatomicnm," 
tskb.)^ 


■oriixm  only  hj  fibrous  time.  There  Ib  a  rery  broad  and  flat  para- 
•phenoid,  which  eztenda  from  the  inferior  mtrffin  of  the  occipital 
foramen,  and  endi,  anteriorly,  by  a  wide^  irregnlarly  eonyez  edge, 
which  does  not  reach  the  yomen.  The  latter  bones  are  elongated 
and  curved,  end  their  long  axes  direrge  posteriorly,  as  in  Mtruh 
hranchus  ;  but  their  anterior  ends  are  far  apart,  and  they  lie,  separ- 
ated by  the  whole  breadth  of  the  narssphenoid,  and  between  that 
bone  and  the  premaxilla  and  maxilla,  adherent  to  the  ventral  foce 
of  the  snbnasal  process  of  the  chcndi-ocranium. 

The  short  palatine  bones  are  situated  immediately  behind,  and 
on  the  inner  side  of,  the  posterior  nares,  but  their  somewhat  taper- 
ing, external  and  posterior,  ends  do  not  srticulate  directly  with  the 
pterygoids.  The  fatter  are  triradiate  bones,  with  an  inner  process 
which  passes  towards  the  base  of  the  skull ;  an  outer,  whicn  runs 
down  tne  suspensorium  ;  and  a  long  anterior  process,  irhich.  ffradu- 
ally  diminishes  in  breadth  forwards,  and  is  connected  omy  by 
ligament  with  the  palatine.  Three  ossifications  embrace  Meckel's 
oartilage.  The  dentary  covers  its  outer  face  throughout  its  whole 
length.  The  angular  lies  on  the  inner  face  of  its  posterior  two- 
thirds,  and  the  small  dentifferous  splenial  is  also  jMPplied  to  its 
inner  faoe  between  the  angular  and  the  dentary.  Tne  ehondro- 
oranium  is  in  much  the  same  condition  as  that  of  Mnupoma.  There 
is  a  broad  baszoranial  cartila^  situated  between  the  auditory  ca^ 
sules,  and  passing,  at  the  sides  and  above,  into  a  complete  occi- 
pital arch.  But,  in  fronts  the  trabeculn,  though  they  have  in- 
creased in  vertical  height,  remain  united  bv  fibrous  tissue  only, 
both  in  the  floor  and  in  the  roof  of  the  skull,  which  thus  presents 
two  great ''foutaneUes**  when  the  parasphenoid,  parietals,  and 
frontals  are  removed.  In  front,  they  coalesce,  eadi  giving  off,  as 
it  does  so,  a  flat  antorbital  process,  which  is  expand^  at  its  outer' 
end,  where  it  supports  the  maxilla.  Below,  this  process  gives  at- 
tachment to  the  pals  tine.  By  their  coalescence,  the  trabecula  give 
rise  to  a  broad  mtemasal  septum  (or  mesethmoid  cartUage),  and 
they  expand,  on  each  side,  below,  into  snbnasal  plates,  wMch  are 
separated,  anteriorly,  by  a  wide  notch  in  the  middle  line.  The 
curved  outer  edges  of  these  plates  give  attachment  to  the  premaxilla 
and  maxillae,  and  they  answer  to  the  pra-nasal  processes  of  the 
chondrocraninm  of  the  frog.  Between  the  posterior  edn  of  each 
of  these  and  the  anterior  edge,  of  the  corresponding  antoroital  pro- 
cess, the  posterior  nostril  is  situated ;  and  the  inferior  surfisce  of 
the  subnasal  plate  gives  attachment  to  the  vomer.  Superiorly,  the 
mesethmoid  cartilsfi^  expands  into  a  very  thin  (alinasal)  plate, 
which  roofs  in  each  nasal  chamber,  and  supports  the  prefronto- 
lachrymal  and  nasal  bones. 

The  suspensorium  is  connected,  above  and  internally,  with  the 
trabecule  of  its  side  by  a  pedicle  ;  and  it  has  an  ascendmg  process 
which  lies  over  the  orbito-nasal  nerve  (which  is  therefore  included 
between  the  pedicle  and  tde  ascending  pr?<'e8s)  immediately  after 
its  exit  from  the  skull  Posteriorly  and  superiorly,  it  gives  off  an 
otic  procea<i,  which  is  articulated  with  the  outer  and  front  part  of 
the  auditory  capsule  ;  while,  inferiorly  and  externally,  it  furnishes 
an  articular  surface  to  the  mandible.  The  pterygoid  process  has 
the  form  of  a  style  tapering  forwards,  and  nearly  reaching  the  ant- 
orbital process,  with  which  it  is  connected,  however,  only  by  liga- 
mentous fibres.  The  posterior  moiety  of  Meckel's  cartilage  is  very 
stout  ss  far  as  the  coronoid  process,  and  then  tapers  rapidly  to  its 
free,  pointed,  symphysial  extremity. 

The  hyoidean  and  branchial  apparatus  is  entirely  fibrous  and 
cartilaginous,  none  of  its  parts  having  undergone  ossification.  Each 
tomu  of  the  hyoid  is  connected  with  the  upper  and  posterior  face 
wf  the  suspensorium,  and  with  the  angle  of  the  mandible,  by  li^- 
mentous  fibres— the  hyosuspensorial  and  mandibulo-suspensonal 
ligaments.    The  comua  are  not  subdivided,  and  are  united  in  the 

median  ventral  line  "    '"  "      *  ^ '  -  ^"'  '"-'- ^'"^ 

extends  back  from 

in  Jltnobranehus ;  __. 

Two  cerato-branchials  are  attacl^ed  to  the  posterior  extremity  of  tiie 
first  basibranchial  on  each  side,  and  the  anterior  is,-  as  usual,  fol- 
lowed by  a  long  and  strong  epibranchial,  which  supports  the  an- 
tcrior  gill.  The  posterior  cerato-branchial  supporU  the  second 
epibranchial  directly,  and  the  third  and  fourth  epibranchials  in- 
directly. 

The  interesting  observations  of  Professor  A  DumAril  have  shown 
that,  under  certain  conditions,  the  ordinarily  perenni-branchiate 
Sirtdffit  passes  into  the  coduci-branchiate  Amblyst<ma;  and  this 
metamorphosis  is  accompanied  by  some  very  interesting  modifica- 
tions in  the  structure  oi  the  cranium,  especially  in  the  vomerine^ 
liahtine,  and  pterygoid  regions.    Ossification  extends  forwards  from 

>  See  Fnedrich  and  Gegenbaur—"  Der  Sch&iel  des  Axolotl  {SirecUm 
yiaei/ormuY  in  the  BerichU  der  KOniglichm  ZooUmitchm  AnstaU 
cu  Wurzburg,  1849.  This  memoir  contams  an  excellent  account  of 
tlM  ehondrocraaiam  of  the  Axolotl 


instead  of  being  greatly  inelinra  to  t&t  axis,  as  they  are  in  Smd^ 
and  the  two  sets  of  vomerine  teeth  thus  form  a  sin^e  tnasreni 
row.  Moreover,  the  anterior  process  of  the  pterygoid  moves  oet- 
wards  until  it  comes  into  contact  with  the  inner  face  of  the  msTiMii. 
The  one  end  of  the  palatine  remaining  attached  to  the  vomer,  Ike 
other  swings  outwards,  in  correspondence  with  the  change  of  posi- 
tion of  the  pterygoid,  and  thus  becomes  directed  tranaversely  to  tb« 
axis  of  the  skull,  immediately  behind  the  posterior  nostril,  itsteeUi 
continuing  the  transverse  line  of  the  teeth  of  the  vomen.  8u- 
manders  with  the  teeth  thus  disposed  have  been  termed  "kckri> 
dont."  The  maxillary  bones  are  larger  than  in  Sindom,  lot  th* 
jugal  arch  remains  ligamentous.  The  dorsal  ends  of  the  eoisaa  ci 
the  hyoid  retain  their  ligamentous  connection  with  the  nisps^ 
sorium,  and  the  ventral  ends  with  the  anterior  basibranchiaL  T^ 
first  cerato-branchial  and  epibranchial  persist,  and 'retain  tkeir 
articulation  with  one  another.  The  second  cerato-branchiil  n- 
mains,  but  its  dorsal  or  outer  end  becomes  attached  to  the  preaed- 
ing,  and  all  the  three  posterior  epibranchials  disappear.  The  seecsd 
basibranchial  becomes  detached  as  a  Y-shaped  piece,  which  liei  a 
the  middle  line,  in  front  of  the  larynx. 

In  all  the  other  Salamanders,  the  vomers,  in  the  adult,  presest 
the  same  enlargement  of  tlie  part  in  front  of  the  teeth,  at  the  a* 
pense  of  the  region  behind  them,  ss  in  JmUt/sicma,  Bat  the  tcrth 
rarely  offer  the  same  disposition.  More  commonly  they  form  in 
series,  inclined  to  one  another  at  a  more  or  lesa  acute  anele,  osn 
forwards,  and  supported  upon  bony  plates,  which  appear  like  pro- 
longations of  the  vomers,  extending  backwards  on  tno  ventral  f=^ 
of  the  parasphenoid.  This  **  mecMont "  arrangement  ia  strildcgtj 
exemplified  oy  Salamandra  maculosa,  and  stul  more  remaricablj 
by  pUthodon  and  Anaides,  where  these  longitudinal  aeries  of  tetk 
beneath  the  parasphenoid  are  commonly  termed  "  sphenoidsl " 
teeth.  DugM*  end  other  observers,  however,  have  shown  that,  is 
larval  Salamandra  snd  TrUcnes^  the  vomerine  and  palato-ptervgo^ 
apparatus  have,  at  first,  the  same  disposition  as  in  Sirtdon;  aai 
Dug^s  has  described  the  process  by  which  the  palatine  bonea^  be- 
coming detadied  from  the  pterygoids,  which  roUte  outwards,  ankj- 
lose  with  the  vomers,  taking  up  a  position  beneath  the  parasplie- 
noid,  and  more  or  less  parallel  with  the  axis  of  the  aknll ;  snd  H 
can  hardly  be  doubted  that  the  so-called  "sphenoidal"  drntigeroai 
plates  of  other  genera  of  Salamandrida  have  the  same  origin.  U 
this  conclusion  he  correct,  it  indicates  a  very  curious  morpholt^si] 
difference  between  the  '*meoodont"  and  "  lechriodont '  ^oZisua- 
drida. 

In  all  the  Salamandrida  the  parietal  bones  send  long  processa 
forwards  on  each  side  of  the  frontals.  The  parasphenoid  ia  a  broad 
flat  plate.  Very  often  the  premaxills  are  ankyloaed  into  one  boee, 
and  the  bones  of  the  periotic  capsule  coalesce.  In  some  cases  the* 
are  epiotio  processes  or  ridges.  Maxilla  are  always  present,  sad 
the  snout  is  usually  broadly  arched.  Nsaal  bones,  distinct  fraa 
the  prefronto-lachrymali,  are  usually  present. 

In  the  genus  Anaidet  the  skull  is  comparatively  long  and  ca^ 
row,  and  the  muxzle  is  less  arched  than  usuaL  The  aingle  pr»> 
maxilla,  and  the  two  well*developed  maxillsB,  fuUow  the  seaijdr 
cular  curve  of  the  broad  subnasal  plates,  to  the  edges  of  which  i^r 
are  attached.  The  hinder  free  extremities  of  the  maxillss  are  esmd 
upwards,  and  the  jugal  arch  is  represented  only  by  ligamenL  Tkaa 
far  the  skull  is  salamandrine ;  as  it  is  also  in  the  presence  of  dit> 
tinct  nasal  and  prefronto-lachrymal  bones,  in  the  disposition  of  the 
vomerine  and  so-called  "sphenoidal"  teeth,  in  the  aheenoe  efts 
apparent  palatine  bone,  and  in  the  manner  in  which  the  pteiyfcli 
is  produced  into  a  Ions  process,  which  becomes  connected  with  t^ 
inner  face  of  the  maxiUa.  But,  in  the  well-marked  downward  a^ 
forward  inclination  of  the  suspensorium,  snd  in  the  strong  cnesSs 
into  which  the  epiotic  processes  are  deycloped,  the  skall  of  .^efisia 
is  very  like  that  of  Siren, 

In  the  skuU  of  Epierium  gluHnotum  (Fig.  14),  which  msy  he 
selected  as  an  example  of  the  Pxrokela,  the  strong  occipital  cce- 
dyles  are  continued  into  two  ossifications,  which  rise  on  to  the  mi 
of  the  skull,  where  they  unite  in  a  short  suture,  and,  spreadis^ 
out  so  ss  to  embrace  the  parietals,  are  continued  over  the  aaiitcr/ 
apparatus,  ss  far  ss  the  squamosal  and  the  quadiate  booes.  Teat- 
raliy,  no  indication  of  any  suture  between  these  bones  end  the  braad 
parasphenoid  is  visible ;  laterally,  they  pass  forward  into  a  cc:i- 
tinuous  ossification,  which  constitutes  Uio  side  walls  of  the  aaditcrr 
capsule,  and,  in  front  of  this,  is  perforated  by  the  wide  forameB  for 
the  trigeminal  nerve,  and  enters  laigely  into  the  lateral  wall  ef  t^ 
eranisl  cavity.  The  parietal  bone  rests  on  the  dorsal  edge  of  tliii 
lateral  ossification,  which  terminates^  anteriorly,  by  an  iir^giih&j 


■  JUckaxhei,  pp.  17S,  178,  pL  ziv.  flg.  89. 
AnatowUguti  wr  la  Sirine,  pL  vL  figs.  8  and  10. 
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Fx«.  liw— The  tkidl  of  Bptcrium  ^fitfteonim.    A,  dorsal;  B,  rentral;  C,  UUenI, 
^  Tlev.    Hie  letter*  bare  the  euie  dgnlfleation  m  before. 

extent,  thia  laive  ossification,  which  represents  the  exoodpitals, 
■the  elements  of  the  periotio  ea|)8ale,  and  the  alisohenoids,  is  firmly 
ankyloeed  with  the  parasphenoid.  There  is  a  well-deyeloped  sphen- 
etbmoid,  similar  in  its  general  characters  to  that  of  the  irog.  It  is 
very  closely  united,  if  not  ankylosed,  with  the  romers  and  pre- 
xnaxillaB.  The  roof  of  the  skull  is  completed  by  two  parietala,  two 
f rontals,  and  two  la^  nasals,  which  unite  in  a  long  suture,  ^except 
ia  front,  where,  for 
ai»oending  process 
cesses  of  these  bones 
l*hese  send  up  broad  plates  which  lie  in  front  of  and  below  the  orbit, 
on  the  sides  of  the  face.  The  canal  for  the  suborbital  tentacle  per- 
forates the  maxilla  in  front  of  the  orbit  Posteriorly,  the  maxilla 
uaites  with  the  squamosal,  which  is  a  broad  plate  firmly  fixed 
lo  the  <|uadrate,  but  somewhat  loosely  united  with  the  fh>ntal 
and  parietal  and  with  the  complex  occipito-otio  bone.  A  small 
creacentic  post-orbital  bone  (denoted  by  1  in  Fig.  14)  articulates 
with  the  maxillary  and  souamoeal,  and  with  another  bone  (2),  which 
answers  very  nearly  to  tne  prefrontal  of  a  reptile.  Between  the 
nasal  bone  and  the  premaxiUa,  abore  and  below,  and  the  maxilla 
bifhlnd,  a  small  bone  (3)  is  fitted.  The  ouadrate  bone  is  repre- 
sented by  the  ossification  of  the  distal  ena  of  the  suspensorium, 
which  u  inclined  a  little  backwards.  The  stapes  is  large  and  well 
oasified.  Two  distinct  ossifications,  an  angulo-articular  and  a 
dentary,  are  discernible  in  the  mandible  ;  and  the  second  short  row 
of  U>eth,  inside  those  of  the  dentary,  seems  to  indicate  the  existence 
of  a  splenial  element. 

In  the  L^BTBiNTBODOirrA  the  slull  presents  the  extremes  of 
form  which  are  met  with  among  the  Amphibia,  from  the  elonga- 
tion obsenrable  in  Archegoaaurw^  to  the  short  and  broad  form  of 
MetopioM  and  Braehyops.  The  chief  characters  by  which  the  laby- 
rinthodont  cranium  diifert  from  that  of  its  existing  allies  are  the 
following : — 

The  occipital  condyles  in  some  genera  remained  lon^,  if  not  per- 
manently, cartilaginous ;  and  one  or  two  supra-occipital  ossifica- 
tions  (probably  membrane  bones)  very  generally  occur.  The  epic  tics 
are  prominent  and  appear  to  remain  permanently  separate  from  the 
adjacent  bones.  In  front  of  them,  and  articulated  with  the  outer 
edges  of  the  parietal  and  frontal,  are  two  bones,  which  are  com- 
.•nonly  identified  with  the  ** squamosal "  snd  "post-frontal"  of  the 
hieher  Vertebrata.  The  **  post-frontal "  articulates  anteriorly  with 
a  Large  **  prefrontal "  bone,  which  bounds  the  dorsal  and  anterior 
contour  of  the  orbit  The  outer  edges  of  the  "squamosal"  and 
"post-frontal"  articulate  with  two  bones,  termed  the  "post- 
orbital  "  and  the  "  supra-temporaL"  The  post-orbital  lies  in  front 
of  the  other,  and  contributes  to  the  posterior  margin  of  the  orbit, — 
the  rest  of  tiie  oo&tour  of  which,  between  the  poet-orbital  and  the 
prefrontal.  Is  usually  completed  by  a  large  jugal.  Articulated, 
doraally  and  internally,  with  the  "supra-temporal,''  and,  anteri- 
orly, with  the  jugal,  is  a  "quadrato-jugal,'*  wnich  sometimes  ex- 
tends into  the  articular  surfaoe  for  the  lower  jaw,  and  in  some  cases, 
at  any  rste,  orerlaid  a  quadrate  ossification.  There  are  long  paired 
nasals,  between  the  anterior  ends  of  which  the  ascending  processes 
of  the  premaxillv  Ar«  niceirod ;  and  between  thowi  bones,  the  un 


teeth.     The  palatine  bones,  also  dentigerous,  bound  the  p< 
nares  in  front  (uid  are  elongated  antero-posteriorly. 

The  mandible  presents  a  dentary  (prooably  including  a  s] 
element  ftu  angular  and  an  articular  ossification. 
-  Those  surfaces  of  the  cranial  bones  which  were  covered 
skin  are  usually  rugose,  and  sculptured  much  in  the  same 
those  of  the  erooodiles,  and  they  frequently  present  symiuot 
disposed  ffroores,  the  so-called  "mucous  canals,"  which,  yu 
bably,  lod^g^ed  sensory  apparatuses  resembling  the  similarly 
structures  m  fishes — the  nomologues  of  which  are  found  in  e 
Urodela. 

The  hyoid  is  unknown,  and  what  appears  to  be  traces  of  a  bn 
apparatus  have  been  observed  only  in  young  specimens  of  A 
$awnu.  Hence  it  is  probable,  not  only-  that  no  known  Lab; 
odonts  were  perennibranchiate,  but  that  the  air-breathing  coi 
supervened  earlv  in  the  course  of  their  development 

The  Labyrintnodonts  doubtless  possessed  a  well-developed 
drocranium,  but  such  a  structure  would  necessarily  nensh 
course  of  foasilisatiqn.  The  singular  resemblance  of  tne  lab; 
odont  skull  to  that  of  the  Ptranielti,  in  the  arrangement 
bones  which  bound  the  cavity  of  the  mouth,  and  the  disposi 
the  teeth  upon  them,  suggests  a  comparison  of  the  other 
bones  in  the  two  croups.  Starting  from  the  nasals  of  £pi 
which  may  be  safely  identified  with  those  of  the  Labyrinth( 
the  bone  marked  (2)  in  Spicrium  corresponds  very  closely  w 
labyrinthodont  "prefrontal;"  and  that  numbered  (1),  wi 
"post-orbitaL"  No.  8  in  Epicrtuvif  in  some  respects  ansi 
the  so-called  "lachrymal"  of  the  Labyrinthodonts ;  whi 
maxilla  of  the  Cecilian  may  be  taken  to  represent  both  max! 
jugal  of  the  Labyrinthodont  But  if  this  be  so,  the  squam 
£pierium  corresponds  with  the  supra- temporal  of  the  Lab 
odont  •  and  a  question  arises  as  to  the  true  nature  of  the  ' 
mosal''  and  "post-frontal"  of  the  latter.* 

Ths  Limhs.^Tht  pectoral  arch  in  the  Amphibia  is  distil 
able  into  a  scapular,  a  coracoidal,  and  a  praecoracoidal  ; 
although  the  extent  to  which  these  parts  of  the  primitive  carl 
ous  arch  become  separately  ossified  varies  very  much  in  the  dj 
members  of  the  group. 

In  ProUiu,  IfitCobranehtu,  Cryptobranchua,  and  Jfem 
ossification  occurs  only  in  the  scapular  region.  In  Sire 
Amphiuma  an  additional  broad  coracoidal  ossification  occurs, 
does  not  meet  the  scapular  ossification  in  the  glenoidal  cavit} 
junction,  however,  taxes  place  in  Siredcn  and  the  Salamande 
none  of  the  Urodila  does  any  ossification  appear  in  or  up( 
pne  coracoidal  er  supra-scapular  cartilage. 

A  supra-scapular  ossification  exists  in  all  known  Anura.  1 
Micropi  and  ffyladactyltu*  have  a  prscoracoid,  which  acqi 
sheath  of  bony  matter.     The  glenoidal  cavity  is  bounded 

{>rttcoraooid,  coracoid,  and  scapula  ;  and  in  some  cases  (e.g., . 
elhra)  the  ossified  ends  of  the  three  unite  and  give  rise  tc 
radiate  suture  in  the  glenoidal  cavity,  iust  as  the  pubis,  isc 
and  ilium  of  most  Vertebrata  unite  in  the  acetabulum.  In  S\ 
gibbomm,  contrary  to  the  usual  rule,  the  praccoracoid  is  far  b 
than  the  c<)raooid  (Parker). 

In  the  higher  Anura,  a  median  piece,  of  very  variable  size, 
and  consistency,  extends  forwards  from  the  junction  of  Uk 
coracoids.  Mr  Parker  considers  it  to  be  an  outgrowth  from 
and  terms  it  the  omostsmum. 

The  long  bones,  both  in  the  fore  and  hind  limbs,  consist 
axis  of  cartilage,  sheathed  in,  and  more  or  less  replaced  by, 
physis  of  membrane  bone.  The  extremities  of  the  cartilag 
quently  undergo  calcification,  and  are  thus  converted  into  epip 
A  strong  crest  characterises  the  humerus  in  many  male  A 
In  the  latter,  the  radius  and  ulna  coalesce  into  one  bone^  wli 
all  other  Amphibia  they  remain  distinct 

In  Sirtdon,  Oryptobranehtu,  and  MtnopcmOf  the  carpus  co: 
eight  separate  cartilages,  of  which  three — the  radiale,  viUrme< 
and  ulnare — form  a  proximal  row  ;  and  four  dittalia,  a  distal 
Between  these  two  series  lies  a  single  centrals. 

In  Menoibranchua,  there  are  only  six  carpal  cartilages — the  \ 
and  intermedium,  and  \he  radiale  and  rsdlal  distale,  respect 
having  apparently,  as  Gcgenbaur  suggests,  coalesced. 

In  Amphiuma  didactylum^  the  number  of  carpal  cartilu 
reduced  to  four,  and  in  Proteus  to  three.  In  both  these  cast 
two  largest  cartilages  form  a  proximal  row. 

^  On  the  structure  of  the  skull,  as  of  whatever  else  is  known 
organisation  of  the  I/abyrlnthodonts,  the  reader  will  find  ful 
cellently  arranged,  and  weU-digested  information  In  the  "  Keport 
Committee  of  ^he  British  Awoclatlon  on  the  LabyrinthodonU  « 
Coal  Uessuxes,"  drawn  up  by  Mr  Mlall,  BrUuh  Auoeiatum  JRe 

*  VarkcT  0%  (he  ShonVhr  Cxrdl^,  p  67 
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Tanooiiy oinnea anui, in inton  cruuuui ana  afpcMrw, ail  are  oattOad. 

No  nrodela  amphibian  liaa  mora  than  four  digita  in  tha  manna^ 
and  tha  nombar  may  ba  radncad  to  thrae^  or  aven  two  {Amphiuma 
didaetylum).  When  four  digita  ara  preaent  tha  number  of  the 
]>halangea  la  nanally  S,  2,  8,  2. 

Among  tha  Anura,  Dugia  and  Oegenbanr  have  ahown  that  Bom^ 
hinator  and  HMmUm  have  eight  diatinct  carpal  bonea^two  in  the 
proximal  row  (radiala,  intermedium-oloare),  fire  in  tha  distal,  and 
one  between  these  two  rova.  This  laat^  which  ia  the  oantrale,  lias 
on  tha  radial  aide  of  the  manus,  and  articnlatea  with  tha  three 
radial  distalia,  mnch  aa  the  naTicnlar  bona  articnlatea  with  the 
three  cnneiformia  in  tha  msmmalian  taiana.  In  Bana  meuUnia^ 
there  are  also  two  bonea  in  the  proximal  row,  and  tha  oantrale  lies 
on  the  radial  side  of  tha  carpos.  But  there  are  only  three  bonea  in 
tha  distal  row ;  one  laige,  on  the  ulnar  aide,  which  bears  the  third, 
fourth,  and  fifth  metacarpals,  and  two  amidl  oasicles  on  the  radial 
aide,  which  articulate  with  the  first  and  aeoond  metacarpala. 

!niere  are  five  di^ta  in  the  manus  of  the  Awuita  ;  but  the  poUex 
is  rudimentaxT,  bemg  represented  only  b^  a  cartilaginous  or  mora 
or  less  osaified  atyla.  The  second  and  thud  digita  usually  haTa  two 
phalangea  each,  and  tha  fourth  and  fifth,  three  (2,  2,  3,  8). 

The  pectoral  arch  of  tha  Labyrinthodonta  is  best  known  in 
Arehegaaaurutf  where  it  presanta  three  osaified  elements,  which  pro- 
bably anawer  to  the  coracoid,  pracoraooid,  and  scapula.  The  bonea 
of  the  fora-limb  in  the  LAbyrinthodonta  axe  always  weak  relatirely 
to  the  siie  of  the  body.  Tlere  appear  to  hare  bean  five  digits,  the 
carpua  remaining  unosaifled. 

In  ProUuij  JOfuhranehui,  and  Amphiuma,  the  pdvio  arch  is  not 
eonnaotad  with  any  distinctly  modified  sa6ral  vertebrs,  and  the 
ilium  is  Tery  smaU.  Tha  pubea  and  ischia  are  repreaented  by  broad 
cartilaginoua  plates^  which  unites  and  may  become  fused  tether 
in  tha  middle  line. 

In  Mtncbranchui,  the  pubio  portion  of  tha  pelyis  ia  continued  for- 
wards  into  a  broad  triangular  median  proeeea.  In  SirMUm,  Meno- 
poma,  Oryptobnnehut,  and  the  Salamanders,  there  ia  a  aimilar 
loedian  prooeai^  remindinji^e  of  the  omostemum  in  the  pectoral 
arch  of  the  Anura,  It  becomes  bifuroated  anteriorly.  The  ilium 
is  always  osaified;  and  there  are  iachial  oasificationa  in  all  but 
PnUut,  On  the  other  hand,  the  pubio  region  alwaya  remaina 
cartilaginoua  in  the  VrocUla, 

HyrU  haa  ahown  that  Orypttjbranehut  has  no  proper  knee-joint,  the 
femur  being  united  with  the  tibia  and  fibula  by  a  solid  fibrous  mass ; 
and  that,  in  Minopoma,  the  carity  of  the  knee-joint  ia  very  amalL 

The  tibia  and  fibula  in  the  Urodela  ara  alwaya  aeparata,  and  tha 
proximal  elementa/'of  the  tarsus  ara  not  elongated.  The  greatest 
number  of  tarsal  elementa  is  found  in  Oryptohranehvi  and  M§no- 
poma,  which,  according  to  Syrtl,  hara  three  eartilagea  in  the  proxi- 
mal, and  fire  in  the  distal,  row,  while  two  ara  oentraL  In  Sir§don, 
the  taraua  oompleteW  reeemblea  the  carpus,  but  there  ia  one  moris 
distal  oartila^.  The  tarsus  therefore  consists  of  three  proximal 
eartilagea  {tibials,  inUrmtdium,  ftbulart),  one  central  {centraU),  and 
fire  distal  (dittalia).  In  the  Salamanders,  there  is  usually  the  same 
number  and  disposition  of  the  tarsal  cartilageB ;  but  more  or  fewer 
are  ossified,  and  it  is  interesting  to  remark  that  the  two  fibular 
distalia  aometimes  become  united  into  a  "cuboid." 

Mwobranehui  haa  two  (or  three)  proximal,  one  centrsl,  and  three 
distal  taraal  eartilagea ;  Amphiuma,  three  proximal  and  two  distal ; 
ProUui,  two  cartilages  on  the  fibular,  and  one  on  the  tiUal  aide. 

Sirtden,  Oryptobranehua,  Mmopoma,  and  most  Salamanders  hare 
five  digits  in  the  pes ;  Jf«no6rafuAtM^  four ;  Amphiuma,  three ; 
and  PrpUut,  twow  The  number  of  the  phalanges  in  the  pentadactyle 
foot  ia  usually  2,  2,  8,  8,  2.     In  Sirtdan,  H^  found  1,  2,  .8,  4,  2. 

In  the  Anura,  the  ilium  is  greatly  elongated,  and  the  pubea  and 
ischia  ara  flattened,  discoidal,  and  appliea  together  by  tneir  inner 
aurfacea.  The  ilium  and  the  iaduum,  alone^  become  completely 
oaaified,  and  there  is  no  prapubio  process. 

Tha  tibia  and  fibula  coaleaoe  into  one  bone.  Two  elongated  bonea 
form  a  proximal  row  in  the  tarsus,  and  are  commonly  united  by 
their  opiphraial  ends  {4.0.,  Sana;  they  remain  aeparata  in  Bom' 
Hnatcr).  In  Bana  fseuianto,  the  distsl  confluent  ends  of  these 
bonea  (which  poasibly  answer  to  the  aatragalus  and  calcaneum)  pre- 
aent a  transveisely  elongated  articular  annace,  which  ia  oonrex  from 
tha  dorsal  to  the  plantar  side.  Between  this  and  the  proximal  end 
of  the  aeoond  and  third  metatarsals  lies  a  discoidal,  more  or  leas 
calcified,  cartilage.  The  oonrex  distal  hot  of  thia  cartilage  articu- 
lates with  these  two  metatarsals.  From  its  fibular  aide  a  stronff 
ligamentona  band  paasea  to  the  proximal  end  of  the  fifUi  metatarsal 
and  a  fibrous  plate  to  the  fibular  and  plantar  edge  of  the  fourUi 
metatarsal,  ao  that  the  band  and  plate  are  interposed  between  these 
metatsnsla  and  tha  ooalesoed  aatra«alua  and  oJeaneum.  On  the 
tibial  side  of  the  discoidal  cartilage  lies  another,  which  ia  elongated 
from  tha  dorsal  to  the  plantar  aide,  and  ooncara  proximally,  to 
articulate  with  the  tibial  aide  of  the  distal  end  ofthe  ooaleaeed 
vttragaloa  and  calcaneum     Thainner  or  tibial  iaca af  thia  cartili^ 


proxmial  enoa  oi  tne  nrsc  ana  aeoona  nietaianaxa.  'ina  seoooa  joot 
of  the  calcar  haa  the  form  of  an  ungual  phalanx. 

In  Bt^fo  and  BonMt%atarf  according  to  Gcgenbaur,  the  eakar  eoa- 
sists  of  only  a  single  piece. 

The  pelric  arch  of  the  Labyrinthodonta  appears  to  bftre  eontuBii 
a  wall-oaaified  pubio  element,  in  which  reapeet  it  diflien  from  tbt 
of  all  other  An^^kibia.  The  hind-limb^  like  tha  fon-limb,  an 
relatirely  weak.  The  tibia  and  fibula  ara  diatinct.  In  the  fcv 
caaea  in  which  the  pea  ia  proserred  it  ia  pentadactyle^  with  a  ahcrt 
cartilaginoua  tarsus. 

Th$  IfUtffumMfUary  Oryans.— In  all  recent  Amphibia^  tbemtq;!- 
ment  ia  remarkable  for  the  great  abundance  of  ainiple  follicafac 
glands  which  are  distributed  tlirough  it,  and  are  aometimes  aQ  d 
one  kind  {e.g.,  Proteru),  though  in  other  caaea  two  aorta  of  toA 
glands  can  be  distiDguished  {Bona).  In  many  Anura  and  Uni^ 
these  glandular  atructurea  attain  a  greater  complication  of  stndiR. 
especially  near  the  angle  of  the  jaw,  and  oonstitote  what  ars  tenad 
the  "  parotoid  "  fflanda.  In  aome  cases,  tha  secretion  of  thcaa  glasdi 
is  extremely  aorm  and  imtatinff.  In  soma  UrotUla  (Frolau  sal 
Sirwdcn),  and  in  the  tadpole,  the  epidermia  beeomes  modified  is 
relation  with  the  termination  of  aenaory  narres^  in  the  head  isd 
along  the  body,  in  the  region  of  the  narre  of  the  lateral  line,  ud 
ciTas  riae  to  aenaoir  organs  of  the  same  nature  aa  thoaa  which  in 
found  in  the  lateral  line  and  the  ao-called  mucoua  aaca  and  esaih 
offishea.^ 

In  a  few  Aiutra,  ossification  takea  ^aee  in  tha  dorsal  intfgoBflai, 
and  thia  prooeaa  may  go  so  far  ss  to  are  rise  to  bony  plates,  which 
may  become  doeely  connected  with  the  apinea  of  toe  aobjsccst 
yertebra  {Braehjfcephalus,  Cerataphryt),  In  the  majority  of  tk 
Pitromsla,  oral,  oycioid  s»lea  ara  imbedded  in  the  tranareras  Soldi 
of  tha  intagumen^  and  constitute  another  point  of  reaemhUnee  be- 
tween the  members  of  this  group  and  the  Laoyrinthodonta.  But  thi 
rows  of  scalea  ara  not  confined  to  the  Tantral  auiiace,  and  the  Bca]« 
themselTes  differ  in  structure  from  thoee  of  the  Lab|rrinthodonts. 

In  the  Urodela  and  Anura,  the  epidermis  is  penodicaUy  axari- 
atad. 

The  Alimentary  OiyoiM.— The  teeth  of  tha  mxatAwtphatia 
vary  a  good  deal  in  form.    In  the  Urodda,  they  an  aeDiUy 
conical  and  pointed ;  frequently  more  or  lees  cuzred ;  eoBe- 
times,  aa  in  Anaidee,  lanoet-ehaped.     Sirei^  haa  the  aor&oea 
of  the  TomeTB  and  palatines  covered  with  parallel  aariea  of 
small  deiUe  en  hroete.    In  Ceratophrys,  the  baaea  of  the 
teeth  are  slightly  grooved  longitudinally.     In  Arckepo- 
etturuMf  smiilar  groovea  are  more  marked,  and  give  riae  to 
folds  of  the  wall  of  the  tooth    These,  extending  inwards 
and  ramifying,  give  rise  to  the  complicated  or  **  labyria- 
thic**  structure  exhibited  by  tranaverae  aectiona  of  tha 
teeth  of  the  ^ical  Labyrinthodonta.    Yety  generally,  ^ 
teeth  become  ankyloaed  with  the  subjacent  bonea,  and  sie 
replaced  by  otiiers  developed  at  their  baaea.     In  the  Laby- 
rinthodonta, some  of  the  anterior  teeth  frequently  becoeia 
much  larger  than  the  rest     The  Anmra  are  remaikahis 
for  the  total  absence  of  teeth  in  the  mandibleiy  in  all  bat 
one  or  two  genera,  while  many  have  no  premaziDary  or 
maxillary  teeth.    The  Toada  have  no  teeth  in  the  npfcr 
jaw.    Pipa  is  altogether  edentulous.    JSireB  alone  praae&ts 
plates  of  horn  upon  the  gingivel  surfaces  of  the  premaxiDa 
and  of  the  dentary  elements  of  the  mandiblsL 

Teeth  may  be  developed  upon  the  premazills  and 
maxillse,  the  palatines,  and  the  dentary  and  the  g^l*^^ 
elements  of  the  mandible;  but  they  do  not  oocnr  ebe- 
where, — ^the  so-called  sphenoidal  teeth  of  aomo  Salamaji- 
ders  being  really  borne  as  haa  been  aeen,  on  the  peculiariy 
modified  palatines. 

The  baocal  cayity  is  uroally  apadoos,  and  the  widely  ■§ |isUd 
poaterior  narea  open  into  the  anterior  part  of  it  In  the  lower  Un- 
dela,  the  branchial  defts  lie  at  the  ndea  of  the  phaxyai^  and  tha 
median  aperture  of  the  glottu  ia  aitnated  far  back.  In  the  nnrfirs, 
and  aome  AiiMtu,  there  are  no  Eustachian  pasaagaa ;  bat;  in  most 
Anwra,  theaa  paasagea  have  the  form  of  wide  raoeasea  Jswllng  out 
of  the  pharynx.  &  Pipa  and  Daet^Mhrm  alonob  the  **  reooiTT  * 
are  oonyerted  into  Euatadiian  "  tubea,*'  which  open  hj  a  eooiuBoe 

*  BmherehM  em  1st  mrgame  muU^  pd  m  iivmunt  Awae  f 
du  PreU$  et  de  tAveUM,  by  K  BognioB.    y^T>«..>^  \t7Z^ 


ljn,U  sptct,  in  these  ^nenu 

The  tongue  ia  rudimentary  in  the  lower  Urodela;  bat,  in  the 
SakmandeM,  it  may  be  free,  fleshy,  and  even  mnahroom-ehaped. 
ni  Fipa  and  paetyUthrtk^  no  traoe  of  a  tongue  is  to  be  obeeryed. 
In  Bana,  as  in  raoat  Anurc^  the  anterior  end  of  the  tongue  is  com- 
paratiTely  small  and  little  elerated  abore  ^e  raucous  membrane  of 
the  floor  of  the  mouth,  but  the  posterior  end  is  produced  into  a 
free  fleshy  mass,  bifurcated  at  its  extremity.  It  is  this  free  end 
which  is  thrown  forward  in  the  act  of  prehension,  the  tongue  turn- 
ing on  its  anterior  end  as  on  a  hinge.  Bhinophryntu  is  the  only 
Annran  in  which  the  anterior  end  of  the  tongue  alone  is  free. 

In  the  males  of  many  Anwra  the  mucoas  membrane  of  the  mouth 
is  produced  outwards,  on  each  side,  between  the  mandible  and  the 
hyoid,  into  a  sac,  which  becomes  filled  with  ^r,  and  gives  rise  to  a 
conspicuous  projection  of  the  integument  of  the  throat  In  some 
cases  these  two  sacs  coalesce  into  one. 

Saliyary  glands  hare  not  been  discovered  in  any  Amphihia, 

Except  in  the  Feronula,  the  gullet  is  short.  It  passes  into  an 
elon^ted  stomach,  the  long  axis  of  which  coincides  with  that  of 
the  body  in  the  Urodela  and  Pirtmula,  but  becomes  oblique,  or 
transverse,  in  the  Anura,  The  intestine  is  never  very  long;  and, 
conseanently,  its  convolutions  are  few  arid  simple.  There  is  always 
a  marked  distinction  between  the  small  and  the  large  intestine.  The 
latter  opens  into  a  cloaca,  which  receives  the  ducts  of  the  urinary 
and  gemtal  apparatus.  The  stomach  and  intestine  are  enclosed  in 
peritoneum,  and  suspended  to  the  roof  of  the  abdominal  cavi^  by 
a  mesenteric  fold.  The  liver  is  always  provided  with  a  gall-bladder, 
it  is  distinctly  bilobed  in  most  Anura ;  and,  in  Fipa  and  Daetp- 
Uthra,  the  two  lobes  are  completely  separate,  the  gaU- bladder  being 
attached  to  the  ri^^t  lobe.  In  the  Feromela,  the  liver  has  an  ex- 
eeptional  form,  being  divided  into  a  great  number  of  small  lobes, 
arranged  in  a  longitudinal  series  so  as  to  overlap  one  another. 

A  pancreas  is  always  present ;  but  sometimes,  as  in  Itana,  it  is 
small,  and  its  glandular  substance  surrounds  the  hepatic  duct  The 
snleen,  enclosed  in  the  mesentery,  is  elongated  in  the  Urodela  and 
Peromela,  rounded  in  the  Anura, 


The  Oryans  of  CireukUion, — The  heart  ifl  contained  within 
a  pericudiomy  the  walls  of  which  generally  exhibit 
munerous     scat-  _  _         x.M.trr. 

tered  pigment 
cells,  and  though 
delicate  in  the 
fresh  state,'  are 
apt  to  become 
tough  and  almost 
pergamentaceous 
in.  spirit  speci- 
mens. The  heart 
(if  we  applj  that 
name  to  the 
whole  apparatus 
enclosed  within 
the  pericardium, 
except  the  yens 
cavaa),  presents  a 
series  of  five 
segments,  to 
which,  enumera- 
ting them  frtmi 
behind  forwards,  the  following  terms  may  be  applied: — 1, 
Thefmttf  penotus  ;  2,  the  atrium;  3,  the  ventrieulus;  4,  the 
pylcngium  (from  wvW,  a  gateway,  and  dyycioK,  a  vessel); 
^nd  5,  the  9ynang%vm,  Atrium  here  denotes  the  auricular 
division  of  the  hesurt,  comprising  the  right  and  left 
aoriclos.  Pylangium  and  synangium,  together,  are  the 
equivalonts  of  that  portion  of  the  heart  which  lies  between 

'      "      , and 

[trunetts, 

vrteriotus. 

These  five  segments  of  the  heart  are  so  arranged,  that 
the  sinus  and  atrium  lie  on  the  dorsal  and  posterior  aspect 
of  Uie  organ,  while  the  others  occupy  its  ventral  and  anterior 
Ngjon,    YiAwed  sideways^  in  fact,  the  heart  has  the  shape 


Fia  IS.— The  heart  of  Aredon  mexteantu.  Lateral  t1«v  of 
tho  haart  eontalned  vtthin  tho  poricardlam,  tho  left 
wan  of  the  iloiu  venoene  and  of  the  anridee  being 
remored {  A  eloiu  Tonoene;  /. *.  c  Inferior  Tcna  cava; 
L.$.9.§,  left  mperlor  vena  cara;  Lul.  left  aortde; 
JL  A.  rlgbt  anricle ;  4>l.  eeptum  anricvlonim ;  F. 
rentrlele;  f*.  «.  tmnena  arterloeua;  1,  S,  I;  4,  the 
aortie  arches.  The  arrow  traTenes  the  ilniiHtuilciilar 
aperture.  The  anrtenlo-rentrlcular  aperture  Uee  to 
the  right  of  the  arch  formed  bj  the  free  edge  of  the 
■cptnm. 


«H«uvaiQui«  oi  mat  pomon  oi  uie  nean  wnicn  ues  oevw 
the  ventricle  and  the  anterior  wall  of  the  pericardium,  i 
which  has  been  variously  named  bulbut,  cavut,  and  trun> 


Lff.t 


always  preaeni«, 
more  or  less,  a 
lateral  flexure, 
between  its  an- 
terior and  poste- 
rior points  of 
adherence  to  the 
middle  line  of 
the  pericar- 
dium; so  that, 
vie  wed  from 
above,  it  ap- 
proximates the 
form  of  an  N,  of 
which  the  right 
half  is  repre- 
sented by  the 
synangiunj,  py- 

1  a  n  g  i  U  m,  and  no.  is.— Ventral  Tlew  of  the  name  heart  coi 
vat^^-maIa  mvtA  pcrlcardlanu  it.<.*.c.  right  aopcrior  vet 
venuicie,  ana  pyiangtum  ]i«id  open  to  ehow  the  two  tii 
the  left  half  by      of  TalTee,  P,  F*.    The  commencement  i 

the  atrimnand  «'-<*■>•«"  «™* 
sinus.  The  pylangium,  in  fact,  always  arises 
right  side  of  the  ventricle,  while  a  large  part  of  t 
and  of  the  sinus  very  often  lies  to  the  left  of  the 
the  auriculo -ventricu- 
lar aperture  of  the  ven« 
tricle  looking  to  the 
left  side  and  forwards. 
There  is  an  interest- 
ing difference  to  be 
observed  in  the  relative 
position  of  these  seg- 
ments of  the  heart  in 
the  lower  and  the 
higher  Amphibia,  In 
Siredon,  for  example, 
the  greater  part  of  the 
sinus  lies  completely 
behind  the  ventricle, 
and  the  sinu-auricular 
aperture  is  situated  on 
the  posterior  face  of  the  atrium,  on  a  level  with  the 
part  of  the  ventricle;  but,  in  the  Frogs,  the  i 
altogether  above  the  ventricle,  without  sensibly  p 
behind  it,  and  the  sinu- 
auricular  opening  lies  in 
the  dorsal  face  of  the 
atrium,  in  front  of  the 
level  of  the  auriculo- 
ventricular  aperture.  In 
other  words,  the  seg- 
ments of  the  heart  have 
a  less  marked  vertical 
flexure  in  the  lower, 
than  in  the  higher  Am- 
phibia, and  more  nearly 
approach  the  condition 
of  the  embryonic  heart. 
In  coiregpondenco  with  ''t^i'^tu'^^S'o.X' 

this,  the  superior  Cav»  the  opening  of  the  pnlraonaryT 
traverse  the  pericardium     "»•  -no^-ricnlar  .peitnre.  S.I 

to  enter  the  nnus  near  its  posterior  end  in  Sin 

about  its  middle  in  the  Frog. 

The  iinui  venonu  is  a  thin  walled  sac,  which  is 

largest  in  the  lower  Amphibia  and  smallest  in  tl 
Anteriorly,  it  usually  "receives,  on  each  aide,  oi 
t-wo  «u^riot  vena  cav» ;  posteriorly,  the  single  "^ 


Fie.  17.— Poeterlor  Tlew  of  the  ear 
moTcd  from  the  pericardium ;  P.\ 
▼ein. 


cava  divides  in- 
to two  branches, 
etch  of  which 
coalesces  with 
the  superior 
▼ena  cava  of  its 
sidebef  ore  open- 
ing  into  the 
sinns.  The  supe- 
rior caTsa  may 
open   into   the 

iti nn«     immedi.  ^*^  19'— TIm  Heart  of  Rtma  cKntoito.— Lateral  rlev  of  tbo 

B1UU9     Auuuoiu  jj^^  contalaed  within  ttao  pericardium.    (The  lioart  ha« 

ately  after  they  been  earef any  drawn  to  eoJe  <ii  jAm,  and  the  part*  ahown 

!.«,*«    4"m»w,^m»AA  by  dJweetlon  ptt  In  aa  if  the  organ  were  trannareat.) 

baye    traversed  /^„  renoiaa;  Ix,  inferior  ^  eaTa;ASrieft 

the      pericardi-  toperior  carat   AvjcT.  openlnf  of  tho  riigtot  aaperttir 

*^.      ^j,  cara;  ^.V.  pulmonary  Teln  (Ito  dotted  oontonr  la  aeen 

um,  as  m  meiUh  through  the  left  mperior  cava) ;  c,  itjle  Introdooed  into 

hraawAiu  •     or  ^i*  palmonary  rein  and  paialng  Into  the  left  avride; 

(/rwM^MM  ,     vt,  j^  ^^  Introduced  into  the  alna-aorlcalar  aperture  and 

they    may   be  paaelng  into  the  right  aurkU  (RJL),  where  lU  end  la 

m^.^J^  ♦vTMiV.  o«  ^^^i»  to  the  right  of  the  aeptun,  Opt,    Te.  Tentrleolar 

snort  tnmJU,  as  cavity.    r.«.  kmnena  arterioMUL    ile.  aortk  anli;  a. 

intheFroia:  or.  Ugameut  pewhig  from  the  wall  of  the  pericardinm  to  the 

o^j   '  Tentrlde. 

as    in   Svredon 

and  the  Salamanders,  the  right  cava  may  be  long  and  the 

left  short 

The  sinn-anricular  apertore,  by  which  the  sinus  and  the 
right  auricle  communicate,  is  small,  relatively  to  the  size  of 
these  two  cavities,  and 
has  an  oval  form.  Its 
lips  may  be  slightly 
prolonged  towards 
the  cavity  of  the 
auride,  but  do  not 
give  rise  to  Teiy  de- 
finite sinu- auricular 
valves. 

The  auricular  seg- 
ment of  the  heart,  or 
atrium^  is  always 
more  or  less  bi-lobed, 
the  truneui  arteriosus 
being    embraced    ^7  j,^,  ff,,y^tr^^^,^  ot  tu  he^  ot  sa^  mm. 

the  two  lobes,  one  ox  Unta,  obtained  In  the  eame  war.     A  etyle  la 

which  nroiecta  on  iia  P^**^  through  the  aperture  which  leads  from 

wmcnprojeciS  on  lia  j^e  rmtricle   into  the   pylanirlum;   L.A.  left 

right     side     and    the  auricle;  Ao.  Ao^.  aortic  arehee;  JLi.w.c  right, 

Other  on  the  left  The    "^^•-••.^W'^pertorcav.. 
right  and  left  lobes  are  equal  in  Proteus;  both  lobes  are 
Isurge  and  sacculated  in  Siren;  in  Ifenobranehus,  the  left 
lobe  seems  to  be  large,  in  Epicrium,  the  right ;  but  many 
of  these  differences  are  pro- 
bably accidental      In  the 
Bullfrog  {Eana  piptens)  the 
two    lobes    of    the   atrial 
segment  of  the  heart  com- 
pletely envelop  the  truncus 
arteriosus,     and     become 
united  together  by  fibrous 
tiBsue,  which  connects  their 
walls  on  the  ventral  side  of 
the  truncus.     The  atrium 
is  usually  divided  into  two 
cavities,  of  which  the  left 
is  smaller  than  the  right, 
by  A  septum,  which  ex'^*:,^'-'^*}**'^'''^^,'^*'^*^'^^^'' 

•'-  ^avi*a  11  *  **  ''''*'™  abore  and  behind.  Tlie  aortic 
tends  from  tne  left  wail  of  archn  eeen  through  the  auridea.  ^^.e^ 
the^   atrium     towards    the     *i».».  J^  «<»  right  pulmonary  rein* 

auriculo-ventricular  aperture.  The  cavity  of  the  auricular 
segment  thus  becomes  divided  into  a  smaller,  left,  auricle, 
which  lies  behind  and  to  the  left  of  the  septum,  and  a 
Vger,  right,  ff^ricle,  to  the  right  and  in  front  of  the 


Cr.ue 


Drancnes,  witn  uieir  ganglia,  of  tbe  cantiae  nerves  of  th* 
pneumogastrie. 

It  divides  the  > 

anriculo-  ventricu- 
lar aperture,  pass- 
ing from  one  au- 
riculo  -  ventricular 
valve  to  the  other, 
and  ending  be- 
tween them  by  a 
free  edge,  which 
might  almost  be 
said  to  lie  in  the 
cavity  of  the  ven- 
tricle (Fig.  23). 

In  LtssotriUm 
pundaius,  and  in 
Siredon,  the  sep- 
tum, still  com-  *'••  «*•—■">•  l«ft  aarlde  of  the  bnOf  rog  (Am*^ 
WU4U,  vwu  w*u  |ai^  open  in  and  a  ff««»>n*T  ai  to  ahow  tke  i 
plete,  ends  in  the  with  tta  nenree  (H)  and  ganglia  (fK  and  tbe  Basatf 
^^.^^^  ^t  *V^  ^^  In  which  tt  deeeenda  apon  the  free  avrteeee  ef  ite 
cavity  Of  the  au-  auric«lo-r«itrieular ralre%  n.  F».  ^.«.epcii»a 
ricular Seement bv     ^^    pnlmoaary  rein;    X,.a«.c  left   BBpeikn  reat 

-  ^^        ,  .  ?      carat  F. reotrlcalar  carity. 

a  free  edge,  which 

arches  over  the  auriculo-ventricular  aperture.  In  Meauy 
bronchus,  the  septum  is  reduced  to  little  more  than  a 
wide-meshed  network  of  branched  muscular  bands,  and,  vi 
Proteus,  the  existence  of  a  septum  is  doubtfuL 

The  auriculo-ventricular  aperture  is  always  situated  st 
the  left  side  of  the  posterior  end  of  the  auricular  segment, 
where  the  latter  joins  the  ventricle.  In  Raaia  esculenia 
and  pipiens  it  possesses  distinct,  though  short,  membrai»- 
ous  yalves,  the  free  edges  of  which,  directed  tovrards  thd 
ventricular  cavity,  are  kept  down  by  fine  tendinous  filaments. 

The  common  trunk,  formed  by  the  union  of  the  two 
pulmonary  veins,  runs  over  the  dorsal  wall  of  the  gum 
ven^mu,  passes  between  the  two  superior  cavse,  and,  ususllj 
dilating,  opens  into  the  cavity  of  the  left  auricle,  dose 
to  the  sinu-anricular  aperture;  and,  in  fact^  separated 
from  it  only  by  the  septum,  which  continues  the  directii?a 
of  thcL  right  wall  of  the  pulmonary  vein. 

The  vaUrieular  segment  always  has  thick  walls  and  i 
comparatively  small  cavity,  which  lies  in  the  anterior  lali 
or  base  of  the  ventricle,  and  takes  a  direction  from  left  to 
right,  or  from  the  auriculo-ventricular  aperture  to  that  cf 
the  truncus  arteriosus.  In  consequence  of  the  looee  and 
spongy  texture  of  the  greater  part  of  the  thickness  <d  the 
ventricular  wall,  it  must  be  recollected  that  its  appar^t 
cavity  by  no  means  represents  its  capacity. 

The  truncus  arteriosus  of  Menchranchus  is  subcylindriGal, 
in  that  half  which  is  nearest  the  ventricle,  but,  in  the  oditf 
half,  has  a  dilated  and  ovoid  form.  The  latter,  in  realitj, 
consists  of  the  origins  of  the  aortic  arches,  closely  united 
together  {synan^um),  while  the  former  subdivision  is  the 
gateway  between  the  ventricle  and  the  great  vessels,  or  the 
pylangium.  It  presents  two  transverse  rows  of  semilunar 
i^ves,  three  in  each  row;  the  lower  or  posterior  row  beis^ 
close  to  the  opening  of  communication  between  the  pjlao- 
gium  and  the  ventricle,  while  the  other  row  is  near  the 
anterior  end  of  the  pylangium. 

InSiredoni^Eig^  15  and  16)  there  is  the  same  division  into 
a  pylangium  proper  and  a  large  oval  bulb-like  synangxum, 
formed  by  the  united  aortic  arches.  Three  Valves  in  i 
transverse  row  are  situated  at  each  end  of  the  pylangium. 
An  oblique  ridge  projects  from  the  dorsal  wdl  of  tbe 
pylangium,  beginning  low  on  the  left  side,  and  gradual]/ 
increasing  in  size,  until  it  passes  into  the  dorsal  valve  d 
the  anterior  row.  There  is  a  small  space  in  front  of  the 
anterior  row  of  valves,  into  which  projects  the  posterici 


which  they  thua  divide  into  five  longitudinal  canals,  of  which 
that  whidi  lies  to  the  right  is  twice  as  large  as  any  of 
the  others.  In  fact,  it  also  becomes  subdivided,  farther 
forwards,  by  a  longitudinal  septum,  and  then  there  are  six 
canals  answering  to  the  six  aortic  arches  which  spring  from 
the  synangiom,  where  it  reaches  the  anterior  end  of  the 
pericsirdinm.  According  to  Hyrtl's  account,  the  pylan- 
gium  of  CryptohrctnchuB  has  a  veiy  similar  structure;  but 
the  synangium  is  completely  split  into  two  trunks,  each  of 
which  contains  tbree  canals. 

This  leads  to  the  structure  of  the  truncu$  arteriosus 
observed  in  the  Frogs,  which  consists  almost  wholly  of  the 
pylangium.     Three  thick  semilunar  valves  are  placed  at 
the  ventricular 
end    of    this    re- 
gion,   and    three 
others,  als6  of  un- 
equal dimensions, 
at   its    synangial 
end.    A  longitudi* 
nal  ridge,  with  a 
rounded,  free,  ven- 
tral edge,  projects 
from    the    dorsal 
wall    of    the   py- 
langium.       It    IB 
thicker  anteriorly 
than    posteriorly, 
and    is    directed 
obliquely,  so  that 
its    anterior    end 
passes    into     the 
right    anterior 
valve,    while    its 
posterior  extre- 
mity is   close 
the  left  posterior 
valve.     The  ante- 
rior valves  of  the 
pylangium   (v^) 
are    much   larger 


to  Fia  28.^Tbe  heart  of  Rana  pfpient.  Th«  rtntrklc  (D, 
thetruncaa  artcriosua,  and  the  aortic  tmnks  (Ao.)  are 
laid  open  from  the  ventral  aide.  J^  free  edge  of 
the  septum  aorienlonun;  vK  semilunar  Talrea  at  the 
Tentrlcnlar  end  of  the  pjrlanglnm ;  e*.  rahres  at  Its 
aynanfflal  nd;  8,  the  aeptnm  of  the  pjrlanffinmt 
^  the  aperture  of  the  p-jJinnnary  tmnks;  0»,  tlie 
iqwrturea  of  the  carotid  trunks. 


than  the  posterior  valves;  and,  of  the  three  ailtenor  valves, 
that  which  lies  on  the  dorsal  side  is  the  smallest  ^Imme- 
diately beyond  it  is  situated  the  aperture  (p),  which  leads 
into  the  {pulmonary  trunks.'  In  front  of  the  pulmonary 
aperture  is  a  wide  cavity,  whence  the  two  great  aortic  trunks 
{Ao,  Ao^)  spring.  A  tongue-like  projection  springs  from 
the  dorsal  walj,  and  divides  the  cavity  ynperfecUy.  On  the 
ventral  side  of  the  base  of  this  tongue  are  the  two  open- 
ings {Ca)  which  lead  into  the  carotid  trunks.  The  three 
trunks— carotid,  aortic,  and  pulmonary — pass  out  of  the 
pericardium  together,  so  closely^  united  that  they  appear 
one.  It  ii  only  at  so'me  distance  beyond  the  pericardium 
that  t^oy  separate, — the  anterior  ending  in  the  rete  mirabiU, 
which  has  received  the  name  of  the  ''carotid  gland;" 
the  middle  beoo^iing  the  arch  of  the  aorta;  the  posterior, 
the  pulmo-cuianeous- artery^*  i    ' 

In  Hieyeromela  {e,ff.  J^nmtfm),  the  heart  presents  many 
singolar  peculiarities  (Fig.  24).  In  the  first  place,  it  is 
moved  back  to  a  distance  which  is  relatively  far  greater 
than  in  any  other  Amphibia  and  in  most  lizards.  Next,  it  is 
extremoly  elongated,  and  the  truneus  arteriosus  is  relatively 
more  i^roloneed  than  any  other  part  of  the  heart     But. 


it'  Thi  *lru<rtiin  of  tlin  hsart  La  the  Amph^a  1ib,s  bocn  rpcenltj-  dis- 

J      n»ed  wltli  gnit  iblUtj ,  "b;  M.  Armand  SabaLiar  Id  hU  Etuda  tur  te 
*J_     mm-  ItantpeUler,  XS78L 
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of  the  pylangium  are  situated  close  to  one  anothefi  near 
the  origin  of  Uie  truneus^  all  the  rest  of  which  is  made  up 
of  the  synangiuuL  A  longitudinal  partition,  at  first,  divides 
the  <avity  of  the  synangium  into  two 
unequal  passages;  but,  towards  its 
anterior  end,  it  contains  four  equal 
canala  Having  reached  the  anterior 
extremity  of  Qfe  pericardium,  the 
synangium  divides,  and  the  two  pairs 
of  canals  become  independent,  but  „  ^, 
closely  united,  trunks,  which  run,  on  ^ 
each  side  of  the  trachea,  to  about  the 
level  of  the  glottis.  Here  the  two 
trunks  join,  and  pass  into  the  single 
arch  of  the  aorta,  which  turns  sharply 
back  beneath  the  vertebral  colmnn. 
The  carotid  artery  is  given  off  from 
the  junction  of  the  two  trunks  with 
the  single  dorsal  aortic  arcL  Shortly 
before  the  two  trunks  join,  that  upon  fj 
the  dorsal  side  gives  off  the  pulmon- 
ary artery.  A  single  pulmonary  vein  vr- 
opens  into  the  left  auricle;  and  it  is 
worthy  of  notice,  that  the  auricles 
and  sinus  are  situated  as  far  forwards 
on  the  dorsal  aspect  of  the  heart  as  in 
the  Frogs.  ^^'  ^^^ 

As  regards  the  number  and  destination 
of  the  great  veasds  which  arise  from  the 
synangium,  great  differences  obtain  in  the 
(Afferent  groups  of  the  Amphibia, 

In  the  perennibranchiate  Urodsla,  each 
of  the  three,  or  four,  branchial  arches  has  its 
appropriate  aortio  trunk,  which  springs 
mediately,  or  immediately,  from  the  synan- 
gium. The  three  anterior  aortio  trunks 
supply  the  gills,  but  are  not  wholly  diatri- 
buted  to  them;  so  that  the  tnmu  which 
unite  to  form  the  dorsal  aorta  are  derived 
partly  from  the  gills  and  partiv  come  di- 
rectly from  the  ventral  aorta,  llie  anterior 
aortio  ai;ch  gives  off,  on  its  ventral  side, 
a  hyomandi^ular  artery,  to  the  walls  of  the 
oral  cavity,  wUch  appears  to  represent  the 
remains  of  the  hyoiaean  and  mandibular 
aortic  arches,  while,  dorsally,  it  supplies 
,the  interad  carotid.  The  puhnonary  srtenr  p,^  ,^  ^,„,,^  ^,^^^  ^, 
IS  given  off  from  the  fourth  aortic  arch,  or  head  an<i  trunk  of  js>m- 
from  the  common  trunk,  which  is  formed 
by  the  union  of  this  with  those  which  pre- 
cede it 

In  CryptobranehuSf  accordinfc  to  Hvrtl, 
three  trunks  are  given  off  on  each  side  from 
the  synaufpnm.  The  most  anferior  cor- 
responds with  the  hyomandibular  artery  of 
the  perennibranchiate  forms.  The  second 
belongs  to  the  first  branchial  arch.  It 
gives  ot  no  branch,  but  unites  with  the 
third"  and  largest  vessel  to  form  a  commou 
trunk,  which  unites  with  its  fellow  beneath 
the  vertebral  column,  and  gives  rise  to  the 
dorsal  aorta.  The  posterior  aortio  arch  rives  off  the  pulmonary 
artery  (which  supplies  a  branch  to  the  alimentary  eanu).  From 
the  common  trunic  a  maxillary  and  an'  internal  ci^t>tid  artery 
are  supplied ;  while  a  third  branch  passes  to  the  ventral  side  of  the 
atla»,  and,  turning  backwards,  passes  between  the  transv^se  process 
of  the  second  and  succeeding  vertebne  as  a  collateral  vertebral  artery. 
•  In  Salamandra,  there  are  four  aortic  arches.  The  most  anterior 
of  these  belonos  to  the  first  branchial  arch.  It  elves  off  a  liyoman- 
dibular  branch,  then  breaks  up  into  a  rete  mirdbiU,  whence  the 
Internal  carotid  artery  k  oontuiu^  nnd  is  qonneoted  by  a  mers 
(fi^uji  HolalH  with  thfl  second  *r:h*  The  second  and  third  srchrt 
give  off  no  branches;  but,  along  with  the  tlondcT  ductus  BotalH 
of  thft  fourth  arch,  coaJeicp  into  the  tnmk  which  nuita  with  ii.* 
j  £«1lo«  to  fornr  t^a  dorsal  aorta.      The  fourth  arch  Jfl^ei  off  thf 


mandflila  {  //jr.  hyold  i 
y>ri,  A4.  iM,  branchial 
arches;  OU  i^ottlat  fV. 
trachea «  /.ax.  Inferior 
vena  cavat  ?;  Tsntrtde; 
An,  aarldea  t  Jt.Av.c^ 
Li-vx.  rtffbt  and  left 
superior  caTa,  jr.«L  tnin- 
ena  artertoaaa;  A;  left 
aortio  areht  P.A.  riphc 
jmhutrnvj  aitenr.  The 
perieardloaa  (U^htlj 

ehaded)  eztenda  ia  far 
as  the  MftareaUon  of  the 
ajnangtnm.  ^ 


in  this  genus,  perforating  the  aides  of  the  body  of  the 
atlss,  and  being  distributed  to  a  muscle  which  passes  from 
thk  Tertebra  to  the,  occiput  ^Fischer,  Lc,  p.  158).  In 
Pipa  the  hypoglossal  is  furnished  by  the  ucond  cenrical 
nerve;  in  Salanumdra,  by  the  first  and  ucond.  There  is 
no  trace  of  any  suboccipital  nerve  in  the  Amphibia;  and 
as,  in  the  absence  of  this  nerre,  the  first  spinal  would 
appear  to  answer  to  the  second  cervical  of  the  higher  Verte- 
brata^  the  fact  that  it  takes  the  place  of  the  hypoglossal 
becomes  veiy  perplexing. 

In  the  Anwa  (Sana)  the  sympathetio  is  represented  by 
a  double  chain  of  gsnglia,  situated  at  the  sides  of  the  aorta, 
and  receiving  branches  from  the  anterior  divisions  of  the 
spinal  nerves.  It  appears  to  be  continued  in  the  skull  by 
oommiflsural  cords  which  pass  f(»wards  on  the  inner  side  of 
the  auditory  capsule,  and  connect  the  ganglion  of  the 
ngus  with  that  of  the  trigeminal 

Tk4  Orgam  of  ihs  Higher  Smuet.— The  nasal  sacs  are 
•lon^ted  in  FroUui,  Mmobnmekut,  and  Sirm,  and  not 
covered  by  nasal  bones  or  alinasalcartilaffes.  In  the  other 
Amphibia  they  are  broader,  and  enclosed  by  cranial  carti- 
lages end  ossifications.  The  olfactory  mucous  membrane 
is  variously  folded;  and,  in  Banoy  some  of  these  folds  are 
supported  by  ingrowths  of  the  anterior  cartilaginous  wall 
ol  tae  nasal  chamber. 

In  Proteut  the  eye  is  completely  hidden  by  the  continusr 
tion  of  the  unaltered  integument  over  it,  and  the  organ  of 
vision  is  almost  as  much  obscured  in  ihe  Peromda,  In 
the  other  perennibrancliiate  Urodefft,  and  in  Pipa,  the  in- 
tegument covering  the  eye  forms  a  transparent  cornea,  but 
there  are  no  eyelids.  The  abranchLate  Urodda  have  an 
upper  and  a  lower  lid;  and,  in  the  higher  Anura,  the  lower 
lid  becomes  transparent,  and  is  usually  regarded  as  a 
fli«m5mfia  nv^on^,  as  it  is  provided  with  a  peculiar  motor 
apparatus.  In  the  Anwra,  the  eye  possesses  not  only  the 
ordinary  four  recti  muscles  and  the  two  Miqui,  but  there 
is  a  retracUyr  hdbi  The  Frogs  and  probably  other  Awura, 
possMS  a  HftrH<*"«^"  gland;  but  no  kchrymal  gland  has 
been  observed.  The  Xerotic  may  be  dhondrified,  but  it  is 
not  ossified     There  is  no  pecten. 

With  regard  to  the  organ  of  hearing,  the  membranous 
labyrinth  is  endosed  between  the  pro^tic  bone,  in  front, 
and  the  representatives  of  the  opisthotio  and  epiotio  (usually 
confounded  with  the  exocdpital),  behind.  Thefetuttra  ovalii 
always  occupies  a  space  in  the  line  of  junction  of  the  pro- 
otic  with  the  posterior  ossification,  whether  it  be  occupied  by 
abroad  unosufied  space,  as  in  Uenopoma,  or  the  two  bones 
be  ankylosed  together,  as  in  Sirm,  Tritoiif  and  old  Frogs. 
The  stapes  is  more  or  less  ossified,  and  its  outer  face  is 
frequently  provided  with  a  styliform  appendage,  in  the 
Urodela,  In  the  Urodela  (whidi  have  no  tympanic  cavity), 
a  ligament  passes  from  the  stapes  to  the  suspensorium,  and 
there  is  no  eolumslia  awit.  The  like  absence  of  eolumella 
aurii  and  of  a  tympanum  obtains  in  several  Anura,  Dugts 
states  that  the  cdumeUa  is  wanting  in  Bombinator  and 
PdchaUt}  {BMherehet,  pu  41),  and  the  absence  of  the  eolu- 
Metfa  aurii,  as  of  the  tympanum  and  Eustachian  tubes, 
has  since  been  noticed  in  TetrnMobitu,  Phryniteui,  Atelcput 
fortifi^  and  Braehycephaltu  ephippium  (Stannius,  op.  dL, 
p,  61).  In  the  higher  Anvra,  there  is  a  complete  tym- 
panum, with  Eustachian  tubes,  and  a  eolumella  aurit, 
which  eottends  from  the  stapes  to  the  membrana  iympani. 
T1i0  ^mpanic  membrane  is  either  quite  simUar  to  the  rest 

'  PMMOt  hovrwnr,  hss  an  «xtranel7  minnta^  onUIed,  eokmeOa 


chian  tubes,  as  a&eady  remarked,  have-a  onmmfln  opening 
and  the  columella  is  very  peculiar.  Recent  InTTwrigatinnii 
make  it  probable  that  the  AngMbia  possess  a  mdimsotsiy 
cochlea.'  Whether  the  opening,  which  in  the  Frogs  has  been 
described  as  e  fenedra  roiunda^  is  really  of  that  nature^  is 
doubtfu' 

The  Reprodud¥M  Orgaiu. — ^The  ovana  and  teatas  an 
attached  to  the  dorsal  wall  of  the  abdominal  cavity,  in  the 
immediate  vicinity  of  the  kidneys^  by  the  mesoanal  and 
meeorchial  folds  of  the  peritoneum,  which  invest  them. 

The  ovaria,  when  fully  developod,  become  hbUow,  and  in 
the  Anura  their  internal  cavities  may  be  divided  by  aept^ 

The  oviducts  are  bug,  usually  more  or  leas  convoluted, 
tubes,  which  open  posteriody  into  the  cloaca;  while^  ante- 
riorly, their  funnel-shaped  apertures  lie  in  the  anterior 
part  of  the  abdomen,  sometimes,  as  in  the  Frogs^  as  fsr 
forward  as  the  root  of  the  lung.  Their  walk  are  glandnlar, 
and  secrete  a  viscid  substance  which  invests  the  ova  in  their 
passage  down  the  oviduct 

In  the  male  Urodela,  the  persistent  WoUBan  duct^  U- 
ready  mentioned,  occupies  the  position  of  the  oviduct  in 
the  female,  and  the  vaaa  eJerenUa,  after  traversing  the 
kidney,  open  into  it  This  duct  persiBts  in  BomiiuUor 
igneue  and  JHeeogloetut  pictue;  but  in  the  male  Anmra^  in 
general,  the  greater  part  of  it  is  obliterated,  only  so  nmch 
remaining  as  plays  the  pert  of  ureter  and  wu  defereiu. 
In  the  Urodda  accessory  glands  open  into  the  cloaca,  and 
in  Triton  there  is  a  rudimentary  copulatory  papiHa.  Some 
female  Urodda  are  provided  with  reeepiaeula  eemiem.  In 
the  terrestrial  Salamanders  snd  in  the  anurous  Bhmoderma 
Oayi  the  young  are  developed  within  the  dilated  uterine 
terminations  of  the  oviducts.  In  jPi;»  the  eggs  are  deposited 
on  the  back  of  the  female,  and  the  integument  grows  up 
round  each,  and  encloses  it  in  a  cell,  in  which  it  undergoes 
its  development  In  some  tree-frogs  {NoMrema  and  Opie- 
Vtodelphge)  the  eggs  are  received  into  a  sort  of  marsupial 
pouch  formed  by  an  up-growth  of  the  margins  of  the  dorsal 
integument,  which,  when  complete,  has  a  small  posterioraperw 
ture.  On  the  other  hand,  it  is  the  male  Alyiee  obaUbieoMi 
which  twists  the  strings  of  eggs  laid  by  the  female  round 
his  lund-legs,  and,  thus  cross-gartered,  retires  into  aeclnainn 
until  the  young  are  ready  to  be  hatched,  when  he  reaorts 
to  the  water  in  which  the  tadpoles  are  to  perfonn  their 
further  metamorphoses. 

Levtlcpment  qfthe  Ampnibia,—Thib  ydk  of  the  ovum  uudagoct 
oompletB  divinoii,  in  which  nspect  the  An^fkHia  uras  with  the 
PkarMobnmehiif  MctnSpolmmekii,  and  Mammaha,  and  difTcr 
from  ouer  VtrUbnOai  tnoosfa  it  must  he  ranemhered  that  the 
nrooeae  of  yelk  division  in  ttie  Oanoidei  and  D^mei  is  sot  ycC 
known. 


thiidbnnohialarchea.  InthelaryuSVitMaverTaingiBlareloiuatBd 
appendage  makes  its  appearance  on  each  side  of  the  head,  in  ntrnt 
of  the  branohi* ;'  and  in  the  tadpole  two  eminenoea  of  the  ventnl 
iiitfgmnent,  with  glandular  tenmnal  iaoea,  an  developed — one  oa 
each  side  of  the  middle  line,  behind  the  month.  The  lanw  of 
Daelylttkra  have  two  long  tentacles  attached  near  the  an^e  of  the 
mouth.  An  opercular  tola,  of  the  integoment  grows  hack  Iran  eaich 
hyoidean  arch,  and  the  two  are  connected  hy  a  free  fold  of  the  8ab> 

Sular  integument  The  limbs  mske  their  amwaranoe  aa  bods  ikan 
!•  sides  of  the  body,  the  anterior  pair  appeanns  first  Hie  anterior 
limba  attain  a  oonsiaerable  sice  before  the  postenor  pair  are  developed 
in  TrUanf  but,  in  the  Frogi,  the  posterior  Umba  grow  woeh  faster 
than  the  anterior,  which  long  remain  inconspicaoas  and  Uddas. 

In  the  Urodele  larva,  teeth  sre  Tery  esziy  developed  in  te  pre- 
nuudllary,  msodllary,  vomerine,  palatine,  splenial  sad  dentary 


*  See  Haeee,  Die  vtrgteSehtiide Amaiemie dn kmtHgem  Oelneij— n 
Lelpelo,  1878. 

*  Tbs  larval  SIndem  hss  no  each  hyoidean  (?)  appendSfiL 


while  the  CarboniferoQ*  fomiAtioni  hare  fimiahed  the  hmat  lapplj ' 
ia  the  British  ItUAdi,  Germany,  and  North  America.  It  is  inter- 
esting to  ohsarre  that  the  last-named  region  has  reoentlr  yielded 
alongated  apodal  foims,  allied  to  the  0]^wUrpttcn  of  the  Kukennj 
coal  measures. 

JBHoUgu  of  ths  ifrnpAOus.— In  takins  a  general  snrraj  of  the 
relations  of  £e  different  great  divisions  of  the  An^>Mbia,  the  most 
striking  &ct  ii  tiieir  singular  distinctness  and  isolation  from  one 
another.  None  of  the  Far&nula  present  the  slightest  indication  of 
an  approximation  towards  the  Anura  or  the  Urodeku 

It  maj  he  suggested' that  the  Lucompleteness  of  the  Jugal  arch  in 
Bftvietpt,  Pipa,  and  DadyUthra;  the  absence  or  mdimentaxy  oondi- 
tion  ofthe  palatine  bones  in  Brwieept,  BomHiuUcr,  and  Alytts; 
the  rudimentary  condition  of  the  tympanum,  and  the  absence,  or 
reduction  to  a  rudiment,  ofthe  coluvulla  aurit,  in  so  many  forms ; 
the  presenoe  of  rudimentary  ribs  attached  to  some  of  the  anterior 
▼ert&ne  of  Bwnbinaior  and  ^lytes;  the  presence  of  mandibular 
teeth  in  HmniphradvB  and  Cfrypiaeut;  and  the  peculiar  spermatozoa 
of  Bambinator,  are  so  many  indications  of  an  approaoh  towards  the 
type  of  structure  obsenred  in  the  higher  Urwiela, 

But,  without  underestimating  the  force  of  these  oonaldaratlona,  it 
must  be  admitted  that  they  oount  for  ▼ut  little,  when  we  taka  into 
oonaidention  the  fixity  of  the  number  of  the  rertebne,  and  of  the 
characters  of  the  peLvis  and  of  tiie  limbs,  in  the  Anurci, 

It  is  to  be  regretted  that  nothing  is  known  of  the  development  of 
sny  of  the  Ptromtia;  of  any  of  the  UrwUla,  except  Salamandn, 
TrUan,  and  Sirtdon  {Amhlyttoma) ;  and  of  more  than  a  few  of  the 
Anwnk  Among  ths  lower  forma  of  tUs  divisittn,  the  dsTelopmsnt 
of  AlyUt  and  FtlobatM  has  been  studied  thoron^y  Ij  Yogt^  and 
Van  Bambeke ;"  and  the  more  adranced  conditions  of  the  tadpole 
of  DactyUthra  are  known.  So  far  as  these  obseryations  go,  howerer, 
they  tend  to  show  that  thelarm  of  all  the  Atnira  possess  the  homy 
beax,  whidi  distinguishes  them  from  those  of  the  UrodeUk 

If  we  assiimn,  as  the  Amdaroental  similarities  between  the  diiferent 
dirisions  of  tho  Amphibia  lesd  us  to  do^  that  they  haya  resolted 
from  the  modification  of  some  one  primitiye  form,  the  problem, 
at  present  seemin^y  insoluble,  presents  itself^  whether  these  differ- 
ences in  structure  and  habit  of  tne  larya  of  the  Urodtla  and  Afnum 
indicate  that  the  caudate  ancestor  of  the  Anura  was  already  different 
from  Uie  ancestor  of  the  UrocUlat  or  whether  they  result  mm  modi- 
fications which  haya  taken  place  in  the  lanrs  of  the  Anura,  dnos 
that  group  came  into  existence. 

In  yiew  of  this  problem,  SvrM  possesses  a  partlenlar  intsnst  Its 
homy  jaw-sheaths  might  be  compared  to  those  of  the  Anuraii  tad- 
pole^ and  it  might  be  r^prded  as  showinff  the  way  by  which  the 
Anuran  became  differentiated  from  the  candiate  original  stock.  But 
the  homy  sheaths  in  iSKnn  rest  directly  upon  the  premaxilla  and 
the  dentaries,  and  not  on  labial,  cartilsges ;  sad  as  to  hs  habits 
of  life.  Siren  appears  to  be  eminently  eaniyorous  (Dnm^iil  et 
Bibron,  ErpitologU  OiniraU,  L  1»6).  As  has  been  already  stated, 
no  foesil  romains  of  Penmula  are  known,  but  Urodela  and  Anura 
occur  in  some  abundanoe,  and,  in  certain  cases,  in  an  excellent  state 
of  prosenration,  as  far  back  as  the  middle  of  the  Tertisiy  spooh. 
Now,  these  fossils  ^ow  that  the  Anurous  and  Urodelons  typies  of 
organisation  were,  at  that  time,  thoroughly  differentiated  from  one 
another.  PcUiaobcUraehm,  with  its  three  yertebns  sukylosed  into  a 
sacram,  is,  in  fiMt,  a  sinsularly  modified  frog ;  while  amonff  the 
Oridsla,  the  Salamandrida,  the  M^nopomida,  and  yery  noarib^the 
PnUida,  are  aeyerally  represented.  Ths  young  of  tna  lOooene 
Anura  wero  tadpoles  so  similar  La  fomi  to  those  of  the  existing 
hogs  and  toads,  that  there  is  no  reason  to  doubt  their  lesemfaliBg 
Uiem  in  other  respects. 

niero  can  be  little  question,  then,  that  the  Anurous  and  the  Uro- 
delous  types  must  hays  been  represented  beforo  the  Tertiary  epoch  ; 
but  hero  their  histoir  breaks  ofi^  no  smnhibian  belonging  to  any 
living  croups  having  been  discovered  in  Mesosoio  or  older  strats,  as 
far  as  uie  Lias. 

From^ the  Tries  to  the  Csrboniferonk  formations,  inolurively,  the 
freah-iater  deposits  abound  Lb  AnqfMbia.  But  all  these,  so  far  as 
we  have  any  positiva  knowledge,  aro  referable  to  the  Labyrintho- 
dofit  type.  Ko  Labyrinthodont  presents  the  slightest  approxima- 
tion towards  the  Anura  ;  but  donated  and  apodal,  as  well  aa  ssla^ 
roandroid  forms  occur ;  snd  in  their  cranial  structure,  no  less  than 
in  ths  presence  of  scale-like  dermal  oesifications,  they  approabh  the 
Ptromsla.  In  regard  to  their  possible  relstions  witn  tne  Uirodtla, 
it  is  interesting  to  observe  that  in  soms  Labyrinthodonts,  at  any 


The  lAbjrrinthodonta  present  a  few  chaiacteis  such  as  the  mind 
supra^iecipitai  ossifications  and  tha  complications  of  ths  nUs  d 
their  teeth— by  which  they  approach  the  Ganoid  fishes  non  tbss 
any  other  FtrUkrata;  and  it  is  worthy  of  notice  that  the  kvot 
Labyrinthodonts,  audi  as  Arekegotaurua,  present  no  i 


tian  to  the  cranial  oharacters  of  tha  lower  Urodda,  sad'  shov  m 
evidence  of  the  laively-developed  branchial  apparatus  whidiiiio 
characteristic  of  the  latter. 

Thus,  if  upon  such  slender  evidence  sa  exists^  it  Is  JostiiiaUBto 
speculate  at  all  concerning  the  "  phylogenv  "  of  Ihs  ^tafiUKa,  Ik 
most  probabls  conclusion  appears  to  be  tnat  tha  Xatyrtwttwigs^i, 
the  Orodela,  and  the  Anura  diverged  from  one  another  st  s  wij 
esrlv  period  of  geological  history;  wnile,  poesibly,  the  Ptrem*U  an 
the  last  remnanta  of  the  peromelons  modification  of  the  l^bjna^ 
donttype. 

Witii  resiMot  to  the  origin  of  the  smphibiaB  stock  itsdt  ihstt 
lowing  oonsiderationa  appear  to  be  of  rnndamentsl  impoxtsiM}- 
1.  The  early  stages  of  development  of  tha  Amgkibia  do  not  nsesilik 
thoss  of  any  known  Ganoid,  Tdostasn,  or  Hasmobraneh  fish,  isi 
are  similsr  to  the  corresponding  stsgss  of  tho  ManipobnmtddL  I 
The  skull  of  the  lowest  Uroduda  haa,  in  aome  reapects,  adtsaead 
but  littie  beyond  the  Marsipobnukch  stsge.     In  ths  hi^  Unidt 


a  Vogt,  Unttrtuehmgm  iiberd4tMniwiehamtgag$$eMehUdm'Qdmri»- 
MfirkrCii  {AfytH  cbttetrieimi),  1842. 

t  YiB  Bambeks, "  Beoherehet  sur  le  diveloppamsaft  da  Pelobate 
braq,*  iflw.  d*  VAoad.  di  Belgxqu^  1868. 


there  are  numerona  points  of  resemblance  with  ths  GaaoidB.  Tk 
skull  of  the  tadpole,  on  the  other  hand,  has  much  in  cobubob  vitk 
that  of  CMmara  (as  Mttller  has  pointed  out),  and  with  thstof  fti 
Dipnait  while  the  chondrocranium  of  the  sdnlt  frqg  hss  naej 
singular  alBnitiea  with  that  of  the  Elatm/ebranekii,  andpartioDlir^ 
of  the  Rays.  8.  Ths  only  VwiArata,  besides  ths  ^msMUo,  wlucb 
have  traasitoiy  axtemsl  gills  sn  the  SUumobramchu^  the  Dipd, 
and  perhapa  soms  Ganouui  4  Ths  only  fishes  in  whidi  tha  em* 
bellnm  is  mdimentsij  sn  tha  MarHpcbramehU  and  OamMid,  L 
The  only  fishee  in  which  the  amphibian  and  embiyoBie  coBBsctioB 
between  the  male  reproductive  oigsns  and  the  renal  effntnt  dseti 
is  observed  are  the  Ganoids.  6.  The  only  fishes  which  ksve  i 
"pylsngium,"  with  valves  disposed  as  in  ths  ^mpMUs,  sn  ika 
Ganoids,  Slsamolnanchs,  and/>tpiio<.  7.  The  only  fishee  whic&pai> 
sessmoi^ological  {PclypUrut)  or  functional  {D^mrii  Isnnsntk 
Ganoida  and  DUpmoL  Ths  oondnsions  sogcpsstsd  by  these  freti 
appear  to  be  that  tha  AmpMHa  took  their  orimn  from  lone 
primordial  fom  oommoa  to  tham,  the  .fflofmoftraneUi,  the  Osagtfii, 
and  tha  Dipnoi;  and  that  the  main  distiaetion  bj  iriiieh  thdr 
earliest  forais  wero  marked  off  from  those  of  the  other  gronji^  iii 
tha  development  of  that  pentadaotyla  type  of  limb^  wfaidi  is  oonom 
to  all  tha  higher  VariArata.  And  aeeing  that  the  Elasmobisneb, 
Ganoid,  and  Dipnons  types  ware  fhllv  differentiated  from  one  aaothff 
in  the  Devonian  epoch,  it  is  resaonable  to  believe  that  the  emtoM 
of  the  AnupMhia,  aa  a  group,  dates  back  at  lesat  as  frr  as  thit 
remote  period  of  the  earth's  history. 

Taxohoxxo  Btkofsib  ov  tbb  Amphibia. 

L  TBI  Ubodsla. 
A.  Brsnchia  persistsnt  throoirhottt  Ufa.  {Ptrttmikrandd^ 
1.  TroAytUmiata. — Sknfl  elongated  ;pnBmaxi]la  and  ds- 
tary  piece  of  the  mandible  provided  with  hamv  plata; 
TOemaxfllat  not  ankyloaedf ;  no  naasl  bones,  ont  oss- 
fications  between  tiie  ascending  prucessss  of  tiie  |i*- 
nuudllA;  maxill«  radimentary  or  absent;  palstun 
amall,  oval,  and  beaet  with  "dcnto  «»  ArosBf;"  pttri- 
gold  absent;  four  persistent  brsafihisl  srobes;  pelw 
arch  aad  limba  absent. 

9.  /VvMcfa.— Skoll  elongated;  pranaxills  and  dcntaria 
derticerous ;  maxilb  ndimentarv  or  ahsat ;  pe- 
maxillB  not  ankyloaed;  no  aasal  bones;  paktmes 
bearing  a  ainfle  row  of  teeth,  and  coalcaoent  with  th* 
pterygoids ;  thres  persistent  brsachial  arches ;  both  tk 
peeUval  and  the  pelvic  archea  aad  limbe  dsTslopei 
ProUua,  MenobramckuM. 


B.  BrsachisBcaduooua;  gffl-eleftsperaisteBt  (JliiBlrienifi) 
8.  ^m^icmiiia.— Bkull  elongated;  premsadlla  sod  d» 
Uoiee  dentigerous:  mMdlI»  largs;  nemsxilhs ask^ 
lossd;  large  nasal  bones;  jpalatinesabaent;  ~' 
preeent,  elangated;  a  basihyal  oartOsge;  f( 
tent  branchial  arches ;  both  the  pectanlsnd 


I  absent;  pmygnd 


pectanTsadthspehie 

limba  deraloped,  though  wy  amaO. 
AfnpkiMma, 

*  *'DeeoripttonoftiieyaiUbrateRemainsftt»theJaa«vODlliii7.* 
by  Prot  Bnxl^,  FJLa.  TnmmBdkm  aTiJU  AmI  AM  Jim'ri 
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temple  oommon  to  them  all,  and  for  mft^lntaLitifng  wonhip 
within  it.  The  memhen  were  called  dfji^ucrCo^t^  or  4/u^m^ 
nSoMv,  a  word  which  means  "  tiie  dwellen  around.**  The 
second  form  of  the  word  Benfe7  supposes  to  haye  arisen 
from  a  digammated  AfufMcrlfo^ts.  Out  of  the  name  the 
Athenians,  according  to  their  habit,  easOy  discovered  the 
founder  of  the  DelpUo  Amphic^ny;  with  which  they  were 
connected;  and  hence  in  later  times,  by  an  inverse  process, 
the  name  was  derived  from  Amphictyon,  one  of  the  faboloos 
kings  of  Attica. 

Similar  religious  conf  ederationa  existed  in  Greece  at  a 
very  early  period,  and  there  is  reason  to  believe  that  at  their 
stated  assemblies  they  discussed  questions  of  intemationa] 
law  and  matters  affecting  their  political  union  as  well  as 
religious  subjects.  Gradually,  however,  the  political  influ- 
ence of  the  Amphictyonies  died  away.  As  states  of  great 
power  stood  on  an  equality  with  in^gnificant  tribes  in  the 
number  of  votes,  th^  naturally  prevented  the  settlement 
of  important  politioEd  matters  in  such  an  assembly. 
Accordingly,  during  the  flourishing  period  of  Grec^  his- 
tory the  Amphictyonies  almost  disappear.  Th^  are  not 
mentioned  in  ThucydideS  and  Xenophon.  But  they  appear 
again  in  vigour  in  the  time  of  Philip,  and  become  engines 
hy  wliich  political  parties,  under  pretence  of  religious  zeal 
for  the  interests  of  the  gods,  wreak  their  vengeance  on 
their  rivals  and  antagonists. 

This  is  especially  true  of  the  Amphictyony  of  Delphi, 
the  most  important  of  all  these  associations.  Though  we 
know  better  about  this  confederation  than  about  any  other, 
yet  many  particulars  are  hidden  in  obscurity,  and  consider- 
able doubts  gather  around  others  of  which  we  know  some- 
thing. The  Amphictyony  existed  in  very  early  times,  and 
.^schines  states  that  it  arose  when  the  templs  at  Delphi 
was  first  built  It  is  more  likely,  however,  that  it  was 
originally  connected  with  Thermopyln  and  the  temple  of 
Demeter  Amphictyonis  which  was  there.  The  Amphic- 
tyony consisted  of  a  union  of  twelve  tribes,  each  of  which 
had  a  right  to  two  votes.  Tliese  tribes  were  for  the  most 
part  lliessalian  or  bordering  on  Thessaly ;  and  it  is  probable 
that  the  others,  as  tiie  Dorians  and  lonians,  gained  admis- 
sion in  consequence  of  colonies  that  came  to  them  from 
Thessaly. 

There  are  nine  lists  of  the  tribes  that  constituted  tiie 
Delphic  Amphictyony  in  the-  classical  writers  and  in  in- 
scriptions. Of  these  only  one  is  complete^  and  the  rest 
differ  from  each  other  in  some  particulars.  The  one  that 
is  complete  was  found  on  a  Delphic  stone  containing  a 
decree  of  the  Amphiotyonic  council  in  regard  to  money  due 
to  the  Delphic  treasury.  On  this  stone  are  given  the  votes 
of  each  tribe,  and  the  final  decision  of  the  council  in  har- 
mony with  the  majority  of  votes  for  one  of  the  opinions 
Md.  The  list  is  as  follows : — ^The  Delphians,  two  votes; 
Thessalians,  two  votes;  Fhodans,  two  votes;  Dorians  from 
Hetropolis,  one  vote;  the  Dorians  from  Peloponnesus,  one 
vote;  the  Athenians,  one  vote;  the  Eubceans,  one  vote;  the 
Boeotians,  two  votes;  the  Achsean  Phthiots,  two  votes;  the 
Kalians,  one  vote;  tiie  (Eteans,  one  vote;  the  Dolopians, 
one  vote;  the  Perrluebians,  one  vote;  the  Magnetes,  two 
votes;  tfaie  JSnianes,  two  votes;  the  Locri  Hypocnemidii, 
one  vote;  the  Locri  Hesperii,  one  vote.  The  exact  date 
of  the  decree  recorded  on  the  Delphic  stone  is  matter  of 
dispute,  but  the  most  probable  conjecture  places  it  about 
the  year  130  B.a  We  have  therefore  dear  testimony  as 
to  the  constitution  of  the  Amphictyonic  council  at  this 
date;  and,  starting  from  this,  we  can  form  some  idea  of.the 
dianges  which  took  olaoe  in  the  members  of  the  couhciL 
It  is  generally  believed  that  no  change  took  place  in  the 
fr^Kiia  forming  the  league  till  the  time  of  the  second  sacred 


Dorians^,  lonians,  Perrhsbians,  Magnates,  Looi,  (Etetsi, 
Phthiots,  Halians,  Phodans;  and  there  eaa  he  litOs  doaU 
that  it  is  the  Dolopians  who  have  been  by  some  oistib 
omitted.    The  concisions  in  some  ci  the  ether  lists  hm 
arisen  probably  from  the  ignorance  (d  trsnsoribeiSyirho  did 
not  know  that  the.£nianes  and  (Eteans  lived  dosetocseb 
other,  and  were  often  comprehended  under  tiie  same  nasie, 
and  who  made  two  tribes  of  the  Achsan  Phthiots,  hdmm 
and  Phthiots.     if^Bchinfw  says  that  all  these  tribes  bid 
equal  right  of  voting;  but  the  inscription  en  tiie  DelpbiD 
stone  i£ows  that  &  two  votes  of  one  tribe  mi^t  be 
divided  among  two  different  portions  of  it    At  theoon- 
dusion  of  the  Fhodan  war  the  Phoeians  were  ezcbided, 
and  the  Macedonians  received  their  votes;  and  the  vote  ol 
the  Laoedsemonians  was  given  to  the  other  Doric  triba  of 
Pdoponnesus.    The  Ddphians  also  obtained  votes,  cid» 
at  ttiis  time  or  after  the  third  sacred  war,  338  Ea,  hj 
some  of  the  smaller  tribes  that  had  two  votes  bebg 
restricted  to  one.    In.  the  same  way,  and  also  by  the  ex* 
dusion  of  the  Locri  Ozolae^  the  u£tolians  secured  a  phcs 
in  the  councfl  in  338  B.a,  and  gradually  took  possesnoD 
of  a  great  number  of  votes.    The  Phodans  were  reshxed 
to  their  plaoe  in  279  B.a,  on  account  of  their  gilknt 
resistance  to  the  Gauls.    Finally,  the  JBtolians  and  Msn- 
donians  were  exduded  from  the  ooundl,  and  the  oonstito- 
tion  of  the  council  as  given  in  the  Ddphic  stone  m 
formed.    The  kst  change  mentioned  in  dsssicsl  wiiteis  it 
detailed  by  Pausanias,  but  the  passage  ia  evidently  eocnpt 
Augustus  wished  to  give  votes  to  Nicopdis,  and  for  this 
purpose  so  altered  the  constitntion  of  the  council  at  to 
ma&  tiie  votes  thirty  in  number. 

The  objecto  of  the  league  are  distinctly  expressed  in  the 
oath  which  tiie  Amphi^yofls  had  to  take,  and  idiich  is 
preserved  in  .ffischines's  oration ''De  Falsa  L^gataoae.'  Hib 
oath  bound  tiie  Amphiotyons  not  to  destroy  any  d  dis 
'Amphictyonic  towns,  not  to  turn  away  its  ronniag  wMea 
either  in  time  of  war  or  in  time  of  peace;  and  if  any  obs 
should  attempt  to  rob  the  temple  of  Delphi  (the  cammoa 
centre  of  the  confederacy),  to  employ  their  handa,  feet, 
tongue,  and  their  whole  power  to  bnng  him  to  pumahineiit 
The  humanising  influence  vdiidi  this  and  other  eBadneoti 
of  the  confederacy  were  intended  to  exerdse,  is  pero^tibb 
in  the  part  rdating  to  war.  The  framer  cl  the  law  evi- 
dently ze^uded  war  only  as  an  unavoidable  nesDi  d 
settling  &putes  between  two  stetes;  Imt  i£  was  to  be 
carried  on  only  for  the  purpose  of  bringing  the  dispoleto 
a  decision,  and  not  for  destruction  and  devastation,  is- 
other  enactment  probably  was  that  the  inhahitantB  cf  ft 
conquered  dty  should  not  be  sold  as  daves.  Bat  da 
chief  care  <^  the  Amphictyons  appean  to  have  beea  to 
watch  over  the  temple,  to  punish  those  who  were  gdbjQi 
a  crime  against  it,  and  to  reward  tiiose  'who  did  anytbing 
to  increase  ito  splendour  and  gloiy. 

There  is  difficulty  in  determining  how  often  the  Aib- 
phicfcyons  met  But  the  most  lib^  inference  bm  ti» 
somewhat  ind'^f"^**  statemento  of  andent  writers  is,  wi 
they  went  twice  every  year  both  to  Ddpld  and  Tke^ 
mopylte,  in  spring  and  in  autumn.  There  is  also  aoaii 
difficulty  in  determining  the  relative  podtionB  of  thetw 
sete  of  officials  named  in  connection  with  the  Amphidjoey, 
the  Hietomnemones  and  the  Pylagord  or  PyiagorsL  Sot 
there  can  scarcdy  be  a  doubt  tiiat  the  meromneBion  w 
theprindpaloffidaL  There  were  as  many  Hi«romneiDoo« 
as  there  were  votes;  and  the  HieromnemoneS  we  djw 
entitled  to  vote.  The  assembly  proper  consisted  twwiw 
only  of  the  Hieromnemonea.  It  is  moat  Hkehr  thst  tto 
HieromnemoneS  were  dected  annually  Vy  lot  .^«*«^ 
of  the  smaller  states  it  is  probable  that  tlM  ngbt  to  dad 


wnite  Italian  xnarblei  Un  the  opposite  nde  from  tne  palace 
of  the  square  called  the  Dam,  stands  the  Bears  or  Szchange, 
a  fine  tetraprostyle  Ionic  building,  Benrlng  as  a  front  to  a 
large  quadrangle  with  a  handsome  peristyle  of  the  same 
order.  The  Oude  Kerk,  built  about  the  year  1300,  has 
some  beautiful  stained  windows  and  a  fine  organ,  as  well 
as  monuments  to  rarious  celebrated  Dutchmen,  including 
the  naval  heroes  Van  Heemskerk  and  Sweerts.  The  Niewe 
Kerk,  a  much  finer  edifice,  where  the  kinss  of  Holland  are 
crowned,  dating  from  1408,  is  remarkable  for  the  carving 
of  its  pulpit,  for  the  elaborate  bronze  castings  of  its  choir, 
and  for  the  monuments  to  the  famous  Admiral  De  Ruyter 
and  Holland's  greatest  poet,  Yondel,  whose  statue  stands 
in  the  park  which  bears  his  name.  There  are  many  other 
places  of  worship  in  Amsterdam,  including  those  belonging 
to  the  Dutch  Reformed  Church,  the  English  Episcopalians, 
the  Scotch  Presbyterians,  the  Lutherans,  the  Jansenists,  the 
Roman  Catholics,  the  Greeks,  Ac,  and  also  several  Jewish 
synagogu'M;  but,  as  a  rule,  the  church  architecttire  of  the 
town  is  bald  and  uninteresting.  We  may  except,  however, 
the  synagogue  of  the  Shephaidim  Jews,  the  equal  of  which 
is  only  to  be  found  at  Leghorn;  the  Moses  and  Aaron's 
Church  (R.C.) ;  and  the  new  Lutheran  place  of  worship^ 
which  has  a  green  copper  cupola.  The  Paleis  voor  Yolks- 
vlijt  is  a  building  of  iron  and  glass,  440  feet  long  by  280 
broad,  with  a  dome  200  feet  high,  erected  between  1855 
and  1864.  It  is  used  for  industrial  exhibitions,  the  per- 
formance of  operas,  Ac,  and  poetesses  a  collection  of 
pictures  (copies  and  some  originals),  as  well  as  a  fine 
garden.  The  Schre^erstoren,  or  "crier's  tower,"  at  the- 
end  of  the  Qeldersche  Kade,  where  vessels  left  for  all 
parts  of  the  globe,  was  built  about  1482,  and  got  its  name 
from  the  tears  of  the  sailors  who  here  bid  &eir  friends 
farewell  The  chief  literary  institutions  of  Amsterdam 
are  the  Athen»um,  the  society  called  "  Felix  Jferitit,"  from 
the  first  words  of  the  inscription  on  their  place  of  meet- 
ing; the  society  "Natura  Artia  MagUtm,"  to  whom  the 
jEoological  gardens  belong;  the  Royal  Academy  of  the 
Fine  Arts,  and 
the  Seaman's  In- 
stitute.  The 
galleries  of  pic- 
tures in  the  city 
are  of  great 
value.  The 
museum  in  the 
Trippenhuis  con- 
tains over  400 
works,  chiefly  of 
the  Flemish  and 
Dutch  schools, 
including  the  aty  Arm.  of  Amsterdrnm. 

"  Night  Quard"  of  Rembrandt,  whose  statue  may  be  seen 
on  the  Eaasplein,  opposite  the  house  he  occupied,  and  the 
'*  Banquet  of  the  Civic  Guard,"  by  Van  der  Heist;  besides 
nearly  4000  engravings,  and  a  magnificent  numismatic  col- 
lection, considered  one  of  the  finest  in  the  world.  Among 
the  other  collections  are  those  in  the  Museum  Van  der  Hoop 
and  in  the  Fodor  Museum,  that  belonging  to  the  "Arii  et 
AmicitioB  "  Society,  as  well  as  several  private  galleries. 
Amsterdam  is  also  remarkable  for  the  number  and  high 
character  of  its  benevolent  institutions,  which  are  to  a  large 
extent  supported  by  voluntary  contributions.  Among  others 
may  be  mentioned  hospitab  for  the  sick,  the  aged,  the  infirm, 
the  blind,  the  deaf,  the  dumb,  the  insane,  widows,  orphans, 
and  foundlings.  There  is  a  noble  institution,  the  Society 
for  the  Public  Welfare,  whose  object  is  to  promote  the 
education  tad  improvement  of  all  classes.     It  has  branches 


Amsterdam  la  now  capitally  supplied  witu  vsnr  in 
drinking  and  culinary  purposes  frcnn  the  Hairkm  dum. 
Formerly  the  inhabitants  were  dependent  on  the  raiiKinkr 
collected  in  cisterns,  and  the  supply  Isonght  from  Weei;) 
in  large  flat-bottomed  bargee.  This,  added  to  the  geoenl 
humidity  of  the  atmosphere  caused  by  the  csnsla,  made 
Amsterdam  an  unpleasant  place  of  readenoe  in  simuQa, 
but  the  exertions  of  the  inhabitants  have  done  much  of 
late  to  counteract  these  noxious  influences.  The  people 
usually  have  a  robust  appearance,  and  the  death-rste  of  tk 
city  is  low. 

The  population  (1874)  is  estimated  at  285,000,  of  whan 
about  60,000  are  Roman  Catholics,  and  30,000  Jews,  the 
rest  being  mostly  Protestants  of  various  sects. 

The  accompanying  plan  indicates  the  extent  and  positua 
of  the  docks  of  .^nsterdam.  The  arsenal  and  the  admiiah; 
offices  are  situated  on  the  island  of  Eattenbuig,  between  the 
D^k  Gracht  and  the  Niewe  Yaart  The  approach  to  the  dty 
from  the  Ztiyder  Zee  is  intricate  and  dangerous,  owing 
to  the  numerous  shallows ;  and  a  bar  at  the  entrance  to 
the  T  compels  vessels  to  unload  part  of  their  cargo  in  the 
roadstead.  These  delays  and  dtogera  were  to  a  laige 
extent  provided  against  in  1825,  by  the  opening  of  a  canal 
across  North  HoUand  from  the  Niewe  Ddep,  opposite  the 
Texel,  to  Amsterdam;  and  a  more  direct  and  capadoa 
canal  to  the  North  Sea  is  at  present  in  process  of  con- 
struction. The  following  table  gives  the  chief  shipping 
statistics  for  the  five  years  ending  December  1870  >— 


T«»r. 

ArrtnlM. 

DepUtBTM. 

VciMla. 

Tonaace. 

VeaMfa. 

ToM««eL     < 

1868 
1867 
1868 
1869 
1870 

1604 
1466 
1465 
1374 
1297 

420.094 
892.976 
480,799 
425,829 
405,109 

1662 
1560 
1508 
1448 
1841 

423.623 
404.n7 

42i,se« 

448.891 
402,633 

The  principal  imports  of  Amsterdam  are— coflee,  amount- 
ing in  1870  to  1,147,240  bags  and  1499  casks;  tea,  i& 
the  same  year,  79,573  chests;  sugar,  in  the  same  year, 
273,750,000  lb;  tobacco,  rice,  cotton,  indigo,  timber,  tin, 
hemp,  and  grain.  The  exports  comprise  cheese,  hotter, 
madder,  clover,  rape,  linseed  oil,  gin,  and  other  products  oi 
Holland,  besides  general  goods  and  manufactures  from 
various  European  countries.  There  is  also  a  laige  export 
trade  in  the  produce  of  the  East  and  West  Indies.  Then 
are  two  lines  of  railway,  the  one  connecting  Amsterdam 
with  Haarlem,  Leyden,  and  Botterdam;  and  the  other 
with  Utrecht,  AnAeim,  and  Pmssia.  Amsterdam  hai 
sugar  refineries ;  soap,  oil,  glass,  iron,  dye,  and  chemical 
works;  distilleries,  breweries,  tanneries ;  tobacco  and  sLif 
factories.  The  cutting  of  diamonds  has  long  been  exten- 
sively practised  in  the  city  by  the  Jews.  Althou^  no 
longer  the  centre  of  the  banking  transactions  of  the  world, 
Amsterdam  is  still  a  place  of  considerable  impoitsnce  is 
this  respect  The  celebrated  bank  of  Amsterdam,  founded 
in  1609,  was  dissolved  in  1796;  and  the  present  bank  of 
the  Netherlands  was  established  on  the  model  of  the  Banlt 
of  England  in  1814. 

About  the  year  1200  Amsterdam  w«s  a  small  fiahmg 
village,  held  in  fief  by  the  lords  of  Amstel,  together  with 
the  surrounding  district,  called  Amtitelland.  Towards  the 
close  of  the  13Ul  century  it  reverted,  in  consequence  of  the 
complicity  of  Gysbrecht  Van  Amstel  in  the  murder  of 
Count  Floris  Y.,  to  the  counts  of  Holland,  who  gave  it  a 
charter  and  other  privileges.  It  was  fortified  in  1482,  snd 
soon  rose  to  be  the  most  important*  commercial  dty  of  the 
Netherlands.  The  early  voyages  to  India,  and  the  onioo 
of   the  seven  provinces  in  1579.  added  greatly  to  tJii 


Italiun  deferentnr,  aliquando  et  Foggiana  et  iimd/^ 
poliiiana  TocabuDtnr." 

Poggio  Bnusciolini,  to  whom  tluB  letter  is  addrened, 
and  to  whom  the  world  ib  indebted  for  the  preserration  of 
to  many  rlaaaictl  temaina,  ia  the  firat  eminent  person  of 
modem  timea  whoae  jeats  and  opiniona  have  been  trana- 
mitted  to  poaterity.  Poggio  waa  aeeretary  to  five  aocoea- 
■Ito  popea.  Daring  the  pontificate  of  Martin  Y.,  who  waa 
ehoaen  in  1417,  Poggio  and  other  membera  of  the  Roman 
chancery  were  in  the  habit  of  aaaembling  in  a  common 
hall  adjoining  the  Vatican,  in  order  to  converae  freely  on 
all  aubjectaw  Being  more  atndioua  of  wit  than  of  tmth, 
they  termed  this  apartment  Bttggiale,  a  word  which  Poggio 
hiznself  interpreta  liendadorum  Offi/kma.  Here  Poggio  and 
hia  frienda  diacuaaed  the  newa  and  acandal  of  the  day ; 
oommnnicated  entertaining  anecdotea ;  attacked  what  they 
did  not  approve  (and  they  approved  of  little);  and  in- 
dolged  in  the  ntmoat  latitude  of  aatirio  remark,  not  aparing 
eren  the  pope  and  cardinak.  The  jeata  and  storiea  which 
occnrred  in  theae  nnreatrained  conyeraationa  were  collected 
by  Poggio,  and  formed  the  chief  materiala  of  hia  FaeetuB, 
first  printed,  according  to  De  Bnre,  in  1470.  Thia  collec- 
tion, which  forma  a  principal  part  of  the  Poggtana^  ia 
chiefly  yalnable  aa  recording  intereating  anecdotea  of 
eminent  men  of  the  14th  and  15th  centnriea.  It  also 
containa  a  number  of  quibbles  or  jeux  de  moU,  and  a  still 
greater  number  of  idle  and  licentioua  atoriea.  Many  of 
theae  are  not  original,  aome  of  them  being  taken  from 
ancient  anthora,  and  a  still  greater  number  from  the 
Fabliaux  of  the  Trauveurt,  On  the  other  hand,  Poggio 
haa  Buggeated  much  to  succeeding  writers.  Prioz^s  SaTu 
Carvel  and  aeveral  of  Fontaine'a  fables  are  from  atories 
originally  related  by  Poggio.  The  Faeetia  forms,  upon 
the  whole,  the  most  amusing  and  interesting  part  of  the 
Foggiana  printed  at  Amsterdam  in  1720;  but  thia  collec- 
tion also  comprehends  additional  anecdotes  of  Poggio's  life, 
and  a  few  ertracta  from  his  graver  compositions. 

Though  Poggio  waa  the  fint  person  whose  remarka  and 
bon  mote  were  collected  under  the  name  of  Ana,  the  Sca- 
Hgerana,  which  contains  the  opinions  of  Joseph  Scaliger, 
waa  the  first  work  published  under  that  appellation,  and 
accordingly  may  be  regarded  aa  having  led  the  way  to 
that  clasa  of  publications.  There  are  two  coUeotiona  of 
Scaligerana — ^the  Prima  and  Seeunda,  The  first  was  com- 
piled by  a  phyaician  named  Francia  Yertunien,  Sieur  de 
Lavau,  who  attended  a  family  with  whom  Joseph  Scaliger 
resided.  He,  in  consequence,  had  frequent  opportunities 
of  meeting  the  celebrated  critic,  and  waa 'in  the  custom  of 
committing  to  writing  the  observations  which  dropped 
from  him  in  the  course  of  conversation,  to  which  he 
occasionally  added  remarks  of  his  own.  This  collection, 
which  was  chiefly  Latin,  remained  in  manuacript  many 
years  after  the  death  of  the  compiler.  It  was  at  length 
purchased  by  M.  de  Sigogne,  who  published  it  in  1669, 
under  the  title  of  Prima  Scaligerana^  nuaquam  antehae 
edita^  calling  it  prima  in  order  to  preserve  ita  claim  of 
priority  over  another  Scaligerana,  which,  though  publiahed 
three  yeara  before,  had  been  more  recently  compiled.  This 
second  work,  known  aa  Seeunda  Scaligerana,  waa  collected 
by  two  brothers  -of  the  name  of  Yassan,  students  of  th^ 
oniversity  of  Leyden,  of  which  Scaliger  waa  one  of  the 
professors.  Being  particularly  recommended  to  Scaliger, 
they  were  received  in  his  house,  and  eigoyed  hia  conversa- 
tion. Writing  down  what  they  had  heard,  particularly  on 
hiatorical  and  critical  aubjects,  they  soon  made  up  a  large 
manuacript  volume,  in  which,  however,  there  waa  neither 
connection  nor  arrangement  of  any  deacription.  After  pasa- 
tB|(  through  varioua  hands,  this  manuacript  came  into  the 


Yoaaiaa,  obtaining  the  manuacript  in  loan  from  M.  Dailli, 
tranacribed  it^  and  afterwards  published  it  at  tiie  Hague, 
under  the  title  of  Scaligerana,  site  Fxoerpta  exOreJoiepki 
Sealigeri.  Thia  edition  waa  full  of  inaecnracieB  sad 
blunders,  and  a  more  eorrect  impreaaion  waa  afterwanb 
puUiahed  by  M.  DaOld,  with  a  preface  complaining  of  tin 
uae  that  Yosaiua  had  made  of  the  manuacript  which  •ta 
dedarea  waa  never  intended  for  publication,  and  was  not 
of  a  nature  to  be  given  to  the  world.  Indeed,  most  hteniy 
men  in  that  age  conceived  that  the  Soaiigerana,  parttco- 
larly  the  eeeond,  detracted  consideraUy  from  the  repnta' 
tion  of  the  great  scholar.  Joaeph  Scaliger,  with  non 
extensive  erudition,  but^  aa  aome  think,  less  genius  thaa 
his  father  Juliua  Csaar  Scaliger,  had  inherited  his  vanity 
and  dogmatical  apirit  Cbnveraing  with  two  young  stodenti, 
he  would  probably  be  but  littie  cautious  in  the  opinions  be 
expreaaed,  aa  hia  literaiy  errors  could  not  be  detectol  or 
exposed.  Unfortunately  the  blind  admiration  of  his  pa^ 
led  them  to  regard  his  opinions  aa  the  responses  of  an 
orade,  and  his  most  unmerited  censures  aa  just  condemns- 
tiona.  The  Scaligerana,  accordingly,  contains  many  falsa- 
hooda,  with  much  unworthy  personal  abuse  of  the  most 
diatinguished  charactera  of  the  age. 

In  imitation  of  the  Scaligerana,  a  prodigioua  number  of 
similar  worka  appeared  in  France  towards  the  end  of  tb« 
17th  and  beginning  of  the  18th  century.  At  first  these 
collectiona  were  confined  to  what  had  fallen  from  eminent 
men  in  oonveraation ;  but  they  were  afterwards  made  to 
embrace  fragmenta  found  among  their  papers,  and  even 
passagea  extracted  from  their  works  and  coireapondence. 
Of  theae  which  merely  record  the  conversationa  of  eminent 
men,  the  best  known  and  most  valuable  ia  the  MenagioauL 
Qillea  Manage  waa  a  person  of  good  aenae,  of  various  and 
extenaive  information,  and  of  a  moat  communicatiye  di» 
poaition.  For  a  long  period  an  aaaembly  of  Hteiary 
men  met  once  a  week  at  hia  houae ;  and  during  lus  later 
yeara  he  daily  received  critica  and  acholars  aa  viaitoa 
Much  of  his  time  waa  thua  spent  in  conversation ;  and  his 
habitual  aasociatea  were  at  paina  to  record  his  opinions^ 
which  were  generally  founded  on  a  correct  taate  and  judg- 
ment^ and  were  alwaya  delivered  in  an  interesting  and 
lively  manner.  A  collection  of  hia  oral  opiniona  was  pob- 
lished  in  1693,  soon  after  hia  death;  and  thia  collection, 
which  waa  entitied  Menagiana,  waa  afterwarda  corrected 
and  enlarged  by  M.  la  Monnoye,  in  an  edition  published 
by  him  in  1715. 

The  Perroniana,  which  exhibita  the  opinions  of  Cardinal 
du  Perron,  waa  compiled  from  his  oonveraation  by  M.  da 
Puy,  and  publiahed  by  Yossius,  by  the  same  contrivance 
which  put  him  in  poaaession  of  the  Scaligerana.  Some 
parte  of  thia  collection  are  useful  in  illustrating  the  liteniy 
and  eccleaiaatical  history  of  the  age  in  which  Du  Perron 
lived ;  but  it  contains  many  puerile,  imprudent^  and  absurd 
remarks,  many  of  them  the  interpolationa  of  hia  friends. 
The  Thuana,  or  obaervationa  of  the  president  De  Thoo, 
have  uaoally  been  published  along  with  the  PerronioM^ 
Thia  collection  ia  not  extensive,  and  by  no  means  of  sncb 
value  as  might  have  been  expected  from  a  man  ao  able  and 
dislinguidbed. 

The  Valeeiana  ia  a  collection  of  the  literary  opinions  of 
the  historiographer  Adrian  de  Yaloia,  published  by  his 
son.  M.  de  Yaloia  waa  a  groat  atudent  of  history,  and  the 
Valeeiana  accordingly  comprehends  many  valuable  histoii 
cal  observationa,  particularly  on  the  worka  of  Du  Gange. 

The  Fvreteriana  (1696)  containa  the  bon  moU  of  M. 
Fureti^  of  the  French  Academy,  the  atoriea  which  he  vas 
in  the  habit  of  telling,  and  a  number  of  anecdotes  and 
remarka  found  in  hia  papera  after  hia  deoeaae.    This  pio- 


following  Ib  an  example : — **  And  lie  charged  liim  to  tell 
no  man ;  hut  go  tkow  ihy^^^  ht^  (Lnke  t.  14). 

ANACONDA,  a  gigantic  anajce  of  Boutli  America, 
iometimes  over  50  feet  in  length,  called  the  wtUr-mrpeni^ 
from  frequenting  swampa  and  rivera,  and  preying  on  water 
fintmftU  Its  colour  is  a  rich  brown,  with  bri^t  golden 
rings  on  each  side»  and  two  rows  of  large  black  spots  along 
the  back.  The  natives  Hll  it  for  an  oil  they  obtain  from 
its  caicaaa   It  is  not  venomons,  and  is  said  to  be  harmless. 

ANAOREON,  an  Ionian  Greek,  bom  at  Teos,  on  the 
coast  of  Asia  l^or,  probably  about  662  Bia  His  repu- 
tation as  a  lyric  poet  stood  veiy  high  both  in  his  own  age 
and  in  those  that  followed.  "The  charming" — ''the 
honey-tongued * — **the  swan  of  Teos" — ^"the  gloiy  of 
lonis,"  are  eome  of  the  epithets  constantly  given  him  by 
ancient  writera  **  Sing  us  one  of  the  songs  of  Alceus  or 
Anacreon,'  cries  one  of  the  guests  in  a  ccmiedy  of  Aristo- 
phanes. "  When  I  hear  the  verses  of  Sappho  or  Anacreon," 
says  tho  poet  to  his  friends,  in  the  Symposium  of  Flato, 
^  I  set  down  my  cup  for  very  shame  of  my  own  perf oim- 
anccsL*  But  though  he  has  given  his  name  to  that  class 
of  light  Mid  free  lyric  effusions  which  celebrate  the  joys  of 
love  and  wine,  he  ia  to  us  modems  little  more  than  a  name. 
Vfe  cau  Ao  bnger  say  of  him,  as  Horace  could,  that  "  time 
has  no'^  drowned  his  sportive  lays ; "  and  we  have  to  judge 
of  his  merits  as  a  poet  chiefly  from  the  warm  praises  of 
those  who  had  his  poems  in  their  hands.  Of  tho  five 
books  of  lyrical  pieces  by  Anacreon  which  Suidas  and 
AthensBUs  mention  as  extant  in  their  time,  we  have  now 
but  the  merest  fragments,  collected  from  ibe  citations  of 
later  writers.  Those  graceful  littie  poems  (most  of  them 
first  printed  from  the  MSS.  by  Heniy  Stephens  in  1554), 
which  long  passed  among  the  learned  for  the  songs  of 
Anacreon,  and  which  are  well  known  to  many  EngUsh 
readers  in  the  translations  of  Cowley  and  Moore,  are  i«aUy 
of  much  later  date,  though  possibly  here  and  there  genuine 
fragments  of  tho  poet  have  been  woven  tp  in  theuL  They 
will  always  retain  a  certain  popularity  from  their  lightness 
and  elegance,  axid  some  of  them  are  fair  copies  of  Ana- 
croon's  style,  which  would  lend  itself  readily  enough  to  a 
clever  imitator.  But  aQ  almost  oondusive  argument 
against  their  genuineness  lies  in  the  fact  that  the  peculiar 
forms  of  the  Ionic  Greek,  in  which  Anacreon  wrote,  are 
not  to  be  found  in  these  reputed  odes,  while  the  frag- 
ments of  his  poems  quoted  by  ancient  writers  are  full  of 
lonidams.  Ot  the  poet's  life  littie  is  known  beyond  a 
few  scattered  notices,  not  in  all  cases  certainly  authentia 
He  probably  shared  tiie  voluntary  exile  of  the  mass  of  his 
fellow-townsmen,  who,  when  Cyrus  the  Qreat  was  laying 
siege  to  the  Greek  cities  of  Ana,  took  ship,  and  founded 
a  colony  at  Abdera  in  Thrace,  rather  than  surrender  their 
city  to  his  general  Harpagua.  From  Thrace  he  soon 
removed  to  the  island  of  Samoe,  ruled  at  that  time  by  Poly- 
crates,  one  of  the  grandest  of  those  old  ''  tyrants  "  who  by 
no  means  deserved  the  name  in  its  worst  sensa  It  ia  said 
that  he  acted  as  Polycrates's  tutor;  that  he  stood  very  high 
in  his  confidence  we  leam  from  so  good  an  authority  as 
Herodotus,  who  represents  the  poet  as  sitting  in  the  royal 
chamber  when  audience  waa  given  to  the  Persian  herald. 
In  retum  for  such  favour  and  protection,  he  wrote  many 
complimentaiy  odes  upon  Polycrates  and  his  favourites. 
But  if  an  anecdote  found  in  Stob»us  is  tme»  he  was  no 
merdbnary  flatterer.  On  one  occasion  the  **  tyrant "  pre* 
aented  him  with  the  sum  of  five  talents.  He  spent  two 
wakeful  nights  in  thinking  of  his  money,  and  then  re- 
turned it  to  the  giver,  saying  that  it  **  was  not  worth  the 
9are  it  ccwt  hiaL"    A  cursory  remark  in  the  writings  of 


given  to  Pdyerates  by  Amaais,  king  of  Egypt,  that  hii  too 
great  prosperity  would  aurely  arouse  the  jealousy  of  tk 
gods,  oonld  make  a  man  doubt  the  stability  of  hu  hs^ 
ness,  who  had,  like  Polycrates,  the  cnfmmand  of  the  Jtxm 
sea,  a  navy  so  powerful,  and  such  a  friend  as  Anacicoo. 
The  same  authority  tells  us  that  this  companionship  tia- 
deed  a  beneficial  influence  over  the  stem  tem])er  of  tbe 
tyrant  like  his  fellow-lyrist,  Horace,  who  was  one  d 
his  grsat  admirers,  and  in  many  respect  of  a  kindnd 
spirit,  Anacreon  seems  to  have  been  made  for  the  society 
of  courtSL  On  the  death  of  Polycrates,  Hipparcfaus,  vho 
was  then  in  power  at  Athens,  and  who  inherited  tbe 
literary  tastes  of  his  father-  Piostratos,  aent  a  ^>ecial  em- 
bassy to  fetch  the  popular  poet  to  Athens  in  a  gallej  d 
fifty  oars.  He  must  have  folly  eigoyed  and  contribated 
much  to  the  enjoyment  of  the  brilliant  circle  with  whid 
Hipparchus  had  surrounded  himself,  and  there  he  madt 
acquaintance,  amongst  others^  with  the  poet  Sunonidcai 
When  this  circle  was  broken  up  by  the  assassLnation  cf 
Hipparchus,  Anacreon  seems  to  have  returned  to  hii 
native  town  of  Teos.  There^  according  to  a  mctricsl 
epitaph  ascribed  to  his  friend  Simonidea,  he  died  and  vai 
liiiried.  liucian  mentions  hiin  amongst  hia  instaacei 
of  the  longevity  of  eminent  men,  aa  having  complctod 
eighty-five  years.  If  an  anecdote  given  by  Pliny  (il'dt 
EitL  viL  7)  is  to  be  trusted,  he  was  choked  at  last  bj  a 
grape-stone ;  but  the  story  has  an  air  of  mythical  adapta- 
tion to  the  poef  s  habits,'  which  makea  it  somewhat  apoox- 
phaL  Anacreon  had  a  r^utation  aa  a  composer  cf  hymu^ 
as  well  as  of  those  bacchanalian  and  amatory  Ivxics  vUch 
are  commonly  associated  with  his  name.  Two  short  hjmfii 
to  Diana  and  Bacchus,  consisting  of  ei^  and  eleven  lins 
respectively,  stand  first  amongst  his  few  undisputed  le- 
mains,  as  printed  by  recent  editors.  But  pagan  hymai^ 
eapeclally  when  addressed  to  such  deities  as  Yenus,  £ro^ 
and  Bacchus,  are  not  so  veiy  unlike  what  we  cell  "  Ana- 
creontic "  poetry  as  to  make  the  contrast  of  style  ao  great 
as  the  word  might  seem  to  imply.  The  tone  of  AnacreoD'i 
lytio  effusions  has  probably  led  to  an  uigust  estimate,  botJi 
by  ancients  and  modems,  of  the  poef  s  personal  chaxactec 
As  Homer  was  accused  of  bibulous  propensities  by  aoms 
because  he  makes  frequent  and  kindly  mention  of  "  the 
pui{>le  wine,"  so  Anacreon  was  held  to  have  been  a 
thorough  sensualist  because  he  sang  so  persiatently  of 
wine  and  love.  But  a  poet  must  not  always  be  judged  bj 
the  fiights  of  his  fancy.  The  ''  triple  wofrahip  *  of  tlia 
Muses,  Wine,  and  Love,  ascribed  to  him  as  lus  raligia 
in  an  old  Greek  epigram  (AnthoL  iil  25,  51),  may  ban 
been  as  purely  professional  in  the  two  last  cases  as  in  tbe 
first,  and  his  private  cheraoter  on  such  points  was  probaUj 
neither  much  better  nor  worse  than  that  of  hia  contem- 
poraries. Athenaaus  remarks  acutely  that  he  soema  at 
least  to  have  been  sober  when  he  wrote ;  and  he  himself 
strongly  repudiates,  aa  Horace  does,  the  bmtal  character- 
istics of  intoxication  as  fit  only  for  "  barbarians"  aiiJ 
« Scythians"  (Frojpn.  64,  Bergk).  Hia  own  excuse, 
when  charged  with  hynming  the  reigning  beaaties  of  tbe 
day  rather  than  the  orthodox  goda  and  goddesses,  is  avd 
to  have  been  made  in  these  words- 

•*  But  an  not  tiieae  alae  leaaer  divinitiflB  f" 

The  best  editions  of  Anacreon  are  those  of  J.  F.  Eiacber, 
Leipaic,  1703,  and  L  Bergk,  Leipsic,  1854.     (w.  L.  a) 

ANADTOMENE  (AvoivofU^),  an  epithet  of  Aphrodite 
(Yenus),  expressive  of  her  having  risen  (i,e,,  been  bonj 
from  the  foam  of  the  se&  In  works  of  andent  sit--c^ 
in  many  exi9ting  bronze  atatuetlea— Yenus  was  repnaeoted 


•picoouy  niiniAroiiB  other  Toladld  oiganie  fliiid«  haye  been 
f  oimd  to  poaaeai  anasthetio  propertiei.  Serenl  of  thete 
liaTe  been  lued  in  nugical  pfsctioey  but  as  yet  none  of 
them  haTO  been  found  to  poaaeei  eiich  saperiority  aa  would 
entitle  them  to  sapenede  chlorofoim.^ 

There  o^  many  who  oref  er  ether  as  being  a  laf er  ansa- 
ihetic  than  chbrof orm,  Ibsb  apt  to  depreis  uie  circulation^ 
and  less  apt  to  excite  romiting ;  bat  any  advantage  it  has 
in  these  respects  appeariy  in  the  estimation  of  soigeons, 
to  be  practically  connterbalanoed  by  the  greater  efficiency 
and  facility  of  application  of  the  latter  sabstancsi  Ether, 
howeyer,  continues  to  be  laigely  need  in  America. 

When  introduced  by  inhalation  into  the  systeniy  anjes- 
ihetic  yaponia  act  npon  the  brain  and  sensory  nerres  in 
such  a  manner  as  more  or  less  completely  to  abolish  their 
natural  sensibility.  The  degree  in  which  they  do  this  can 
be  in  large  measure  regulated  by  the  quantity  administered. 
Thusy  taking  the  familiar  instance  of  chloroform,  the 
effoct  of  the  inhalation  of  a  small  quantity  (say  less  than 
half  a  drachm)  is  a  feeling  of  exhilaration  or  semi-intoxica- 
tion, accompanied  with  diminished  sensibility  to  pain,  but 
without  entire  loss  of  consciousness.  Bj  continuing  the 
inhalation  and  increasing  the  quantity,  profound  stapor, 
stertorous  breathing;  fisng  of  the  eyes^  and  muscular 
relaxation  mark  the  occurrence  of  complete  anasthesia.  In 
many  cases  it  is  desirable  to  produce  merely  the  former  of 
these  conditions,  viz.,  that  of  imperfect  anasthesia;  and  this 
IB  the  extent  to  whi<Ji  chloroform  is  usually  applied  in  un- 
complicated labour.  On  the  other  hand,  in  surgical  opera- 
tions requiring  absolute  stillness  on  the  part  of  the  patiei^t 
the  inhalation  must  be  carried  to  the  extent  of  producing 
total  unconsciousness.  The  state  of  anesthesia  can  be 
safely  kept  up  for  long  periods  by  continuing  to  apply, 
with  due  caution,  the  ansesthetio  yapoor.  'Whenerer  the 
inhalation  is  stopped,  consciousness  begins  to  retom,  and, 
in  most  cases,  is  soon  completely  restored. 

The  importance  to  ths  sdenoe  of  medicine  of  the  intro- 
duction of  anasthesia  can  scarcely  be  oTer-estimated.  By 
the  employment  of  anaesthetics  in  smgery,  not  only  is  the 
work  of  the  surgeon  reliered  of  a  source  of  embaixass- 
ment,  and  operations  the  most  difficult  and  delinte  under- 
taken which  otherwise  would  have  been  impossible^  but 
the  death-rate  in  the  worst  cases  has  by  univeml  testi- 
mony been  greatiy  diminished.  In  no  department  of 
medicine  has  the  use  of  angsthetics  been  so  extensiTe^  or 
their  value  so  manifest,  as  in  midwifery.  The  power  ai 
chloroform  in  mitigating  the  pain  attendant  on  ordinary 
labour,  and  in  facilitating  operative  interf erenoe  in  cases  of 
difficulty,  is  a  matter  of  every-day  experience  in  the  practice 
of  the  accoucheur.  In  short,  there  is  almost  no  condition 
of  great  physical  soffering  which  may  not  be  alleviated  by 
the  employment,  under  proper  precautions,  of  anaesthetics. 
But  if  the  boon  has  been  great  to  medical  science,  it  has 
been  greater  still  to  mankind ;  for  not  merely  i^^an  incal- 
culable amount  of  actual  pain  prevented,  but  the  dread  of 
submitting  to  surgical  operations  is  beyond  measure  lessened 
by  the  thought  that  they  can  be  perf  onned  while  the  sufferer 
is  kept  in  a  state  of  tranquil  deep. 

Unfortunately,  there  is  no  known  method  of  artificially 
producing  insensibility  which  is  entirely  free  from  risk, 
and  deatibs  have  occasionally  occurred  under  the  adminis- 
tration of  anaesthetic  vapours.  Like  all  mAitiftinAl  nb. 
stances  of  a  poiionoiis  nature,  the  utmost  care  and  waftch- 
folness  are  requisite  in  their  admimstration.    The  dangs^ 

*  Nitrou  oodda  gM  bu  beea  nintrodoMd,  and  is  now  extanaiTtlj 
Mflojed  in  dMtlttey. 


It  IS  certam  that  by  a  better  ftiv|iiftinf^ini*tt  with  the  pkjai^ 
logical  action  of  the  agents  emfdoyed,  and  a  deeer  obscm- 
tion  of  the  indications  of  dai^er  in  their  nse^  the  ^*\a 
may  be  greatiy  diminished.  The  importance  of  this  bai 
been  reoogiused  in  many  large  hoepitals,  where  the  admiius. 
tration  of  anaesthetics  is  entrusted  to  one  individusl  skilH 
in  their  properties  and  uses. 

But  it  is  doubtf  ol  whether  many  of  the  deaths  occuriiii 
under  ansBsthesia  can  justiy  be  ascribed  to  A^^  ^^f^^g^ 
Sadden  deaths  occurring  in  the  course  of  operatioos  vcn 
by  no  meana  unheard  of  before  anaesthetics  ^-t"*  to  ba 
empbyed  in  surgery  at  alL  Even,  however,  admittiiig 
that  all  the  reported  cases  of  death  from  aniesthesis  an 
correct,  it  must  be  acknowledged  that  they  are  wMngnififM.t 
iik  amount,  considering  the  enormous  extent  to  which  tha 
use  of  chloroform  and  other  anapaithetic  agents  prevaOs  is 
all  departments  of  medical  practice. 

The  employment  of  local  ansstheeia  in  surgery  haa  tin 
obvious  advantage  of  being  free  from  risk  U>  life.  ICaoy 
means  of  accomplishing  thia  have  been  suggested,  the  best 
known  of  which  is  the  method  of  Dr  BichardM»,  of  tbe 
appliration  of  ether  spray  to  the  part  of  the  body  which  H 
is  desired  to  tender  insensibleu  By  the  rapid  evi^KintioB 
of  the  ether  the  tissues  become  frozen,  and  insensibilitj  of 
the  part  is  produced.  Since,  however,  the  sniBSthwaa 
merely  affeota  the  superficial  textoies,  thia  phm  is  only 
available  in  the  minor  qperationa  of  surgery,      (j.  a  a.) 

ANAGNI,  a  town  of  Italy,  in  the  province  of  'Ram^ 
situated  on  a  hill  37  miles  £.a£.  of  Bomei  It  is  ill-biclt, 
but  contains  a  cathedral,  of  the  11th  century,  and  aevenl 
ruins.  Anagni  is  the  ancient  Anoffrntg,  at  one  time  tha 
ci^tal  of  the  Hermd,  and  a  place  of  eonsidenble  im- 
portsnoe  both  under  the  Empire  and  under  the  popea  It 
is  stiH  the  seat  of  a  bishopi    Popuktion,  8220. 

ANAGBAM,  the  transposition  of  the  lettera  of  a  wnd 
or  words,  is  derived  from  the  Greek  Atnypaf^ta,  whidi 
was  used  in  precisely  the  same  sense.  But  the  number  of 
different  ways  in  which  even  a  few  letters  can  be  arranged 
being  very  great  (with  eight  different  letters,  for  isstaDoe^ 
it  is  1x2x9x4x5x6x7x8-40,920),  the  term  ana- 
gram is  generally  restricted  to  such  rearrangementi  of  the 
letters  as  form  other  words,  and  these  usnally  woids  wbidi 
express  a  meaning.  Camden  {Eeaudm,  7th  ed.,  1674) 
defines  "  Anagrammatisme "  aa  "a  dissolution  of  a  nanM 
truly  written  into  his  letters,  as  his  elements,  and  a  sev 
connection  of  it  by  artificial  transposition,  without  addition, 
substractioUy  or  change  of  any  letter,  into  different  vadi, 
making  some  perfect  sence  anplyable  to  the  person  named.' 
Considering  the  smount  of  labour  that  has  been  spent  (or 
misspent)  in  transpositions  of  thia  kind, — in  "tortarisg 
one  poor  word  ten  thousand  ways," — the  anegfama  that 
display  a  felioitoas  perfection  of  ''applyable  sence'  sn 
remarkably  few.  Ainong  the  best  are  the  snsgrammatie 
answer  to  Pilate's  question,  **  Quid  e&t  eeritaa/''— nainelj, 
"  JBti  vir  qui  adat;*  and  the  transposation  of  "^  Horatio 
Kelson*  into  •'ffonareHaNUo/'  and  of  «  Floienoe  Ki^t* 
ingale*  into  ^Flit  on,  dieering  angd.*  James  L^  eooitiei 
diaoovered  in  **  James  Stuart  *  "A  Just  master,'  snd  eon- 
verted  ''Charles  Jsmes  Stnarf  into  ''CIsimes  iitfau^ 
seat"  "  Eleanor  Audeley,"  wife  of  Sir  John  Daviea,  ii 
said  to  have  been  brought  before  the  Hi^^  Cgmnuaaion  in 
1694  for  extravaganoes,  stimulated  by  the  disoorery  that 
her  name  eould  be  transposed  to  "  Beveale^  0  Daniel,'  end 

by  another  ansgraa  asb- 


to  have  been  laughed  out  of  court  1 , 
mitted  by  the  Bean  of  the  Ardies» '''Dame  BssBor  Bavifli,' 
"  Never  soe  mad  a  ladia.*    Hiere  must  be  few  namaa  that 
could  furnish  so  many  anagrams  as  tiiat  of  "  AngPitm  di 


of  agreement  to  unknown ;  baty  whereas  in  indnctioB  the 
known  pointB  of  agreement  are  sapposed  by  dne  compan- 
ion of  inBtancea  to  bare  been  aBcertaaned  aa  the  material 
ones  for  the  case  in  hand  or  ooncluaion  in  view, — ^in  other 
wordiy  to  be  inYBiiablj  connected  by  way  of  canaation  with 
the  inferred  propertiefly — ^it  is  otherwise  in  analogy,  where 
it  ia  only  enppoaed  that  there  is  no  incompatibility  between 
the  inferred  properties  and  the  common  properties,  or 
known  points  of  resemblance,  that  are  taken  as  the  ground 
^  inference.  Thus,  if  by  comparison  of  instances  it  had 
been  ascertained,  or  otherwise  it  were  known,  that  organic 
life  is  dependent  on  the  bare  posseiaion  of  an  atmosphere 
in  planetary  bodies  rotating  upon  an  axis,  then  it  would 
be  an  induction  to  infer  Uie  presence  of  life  upon  any 
heavenly  body,  known  or  as  yet  undiscovered,  in  which 
these  conditions  should  be  dietected.  With  our  actual 
knowledge,  confined  to  the  case  of  the  Earth,  and  only 
enabling  us  to  say  that  the  absence  of  an  atmoephere  must 
destroy  life,  the  inference  to  such  a  planet  aa  Mars,  where 
the  conditions  stated  seem  to  be  present,  is  but  analogical; 
while  to  the  Moon,  which  seems  to  have  no  atmospliare, 
the  inference  has  not  even  this  amount  of  force,  but  there 
is  rather  ground  for  inductively  concluding  again^  the 
possibility  of  organic  life.  Upon  this  view  it  ceases  to  be 
eharacteristio  of  analogy  that  the  inference  should  be  to  a. 
particular  case  only;  for  the  inductive  coudusion,  when 
the  evidence  is  of  a  kind  to  admit  of  such  being  drawn, 
may  as  well  be  particular;  and,  again,  it  may  equally 
well  happen  that  the  analogical  inference,  where  nothing 
stronger  cauibe  drawn,  should  have  universal  application. 
Kotwithstanding,  it  will  be  found  in  general  that,  where 
the  evidence,  consisting  of  bare  similarity  of  attributes  in 
two  or  more  partioular  instances,  permits  only  of  an  ana- 
logical inference  being  made,  the  extension  in  thought 
takes  place  to  parUcukr  cases  only  which  have  a  spe^ 
interest,  and  the  mind  hesitates  to  commit  itself  to  a 
general  law  or  rule.  Mill,  therefore,  though  he  does  not 
raise  the  point,  is  praoticaUy  at  one  with  ibistotle  and  all 
others  who  make  example  or  analogy  to  consirt  in  the 
passage  from  one  or  more  particular  cases  to  a  particular 
new  case  bearing  resemblance  to  the  former.  It  is  his 
peculiar  merit  to  have  determined  the  spedfio  conditions 
under  which  the  passage  in  thought,  whether  to  a  particular 
or  a  general,  acquires  l£e  authority  of  an  effective  induction. 
Analogy  is  so  much  resorted  to  in  science  in  'default  of 
induction,  either  provisionally  till  induction  can  be  made, 
or  as  its  substitute  where  the  appropriate  evidence  cannot 
be  obtained, — ^it  is  also  much  relied  upon  in  practical  life 
for  the  guidance  of  conduct, — ^that  it  becomes  a  matter  of 
great  importance  to  determine  its  conditions.  Whether  in 
science  or  in  the  affairs  of  Ufe,  the  abuse  of  the  process,  or 
what. is  technically  called  False  Analogy,  is  one  of  the  most 
besetting  snares  set  for  the  human  mind.  It  is  obvious 
that,  aa  the  argument  from  analogy  proceeds  upon  bare 
resemblance,  its  strength  increases  with  the  amount  of 
similarity ;  so  that,  though  no  connection  is,  or  can  be,  in* 
ductively  made  out  between  any  of  tjie  agreeing  properties 
and  the  additional  property  which  u  the  subject  of  infer- 
ence, yet  (in  Mill[s  words),  "  where  the  rosembknce  is  very 
great^  the  ascertained  difference  very  small,  and  our  know- 
ledge of  the  subject-matter  veiy  extensive,  the  argument 
from  analogy  may  approach  in  strength  very  near  to  a 
valid  induction.  If  (he  oontmues),  iSter  much  observa- 
tion of  B^  we  find  that  it  agrees  with  A  in  nine  out  of  ten 
of  its  known  properties,  we  may  conclude,  with  a  pro- 
bability of  nine  to  one,  that  it  wiU  possen  any  given  deriva- 
tive property  of  A*  (Xcyie,  U  iii,  &  xz.,  §  3>     But  it  is 


resemblances  be  known  to  have  any  conneetM)ii,ooeirij« 
the  other,  with  the  point  in  question;  both  shke  mA 
only  not  be  known  to  be  immatmal,  else  they  shoold  M 
quite  out  of  the  reckoning.    As  regards  the  differeooeB, 
however,  this  is  what  can  least  easily  be  discorered, « 
is,  by  the  mind  in  its  eagerness  to  bnng  things  together, 
moat  eaafly  overlooked;  and,  aooordin^y,  the  error  d 
false  analogy  azisea  chiefly  from  negle^ng  so  to  cod- 
sider  them.     Thus,  if  the  inference  is  to  the  pcesenoe  of 
orgau'o  life  of  the  terrestrial  type  on  other  planetary  bodies, 
any  agreements,  even  when  extending  to  tiie  detaib  of 
chemi^  constitution,  are  of  small  4M»ount  in  the  poatiTi 
sense,  compared  with  the  negative  import  of  floeh  facts  is 
absence  of  atmosphere'in  the  Moon,  and  excess  of  heat  or 
cold  in  the  inmost  or  outermost  planets.    To  neglect  sQch 
points  will  not  simply  make  the  analogy  loose;  but,  ss the 
very  point  in  question  is  concerned  in  them,  the  analogy 
becomes  false  and  positively  misleading.    Still  greater  b 
the  danger  when  the  things  analogically  brought  togetbs 
belong  not  at  all  to  the  same  natural  classes,  but  the 
resemblance  is  only  in  some  internal  relation  c^  each  to 
another  thing  of  its  own  kind;'  as  when,  for  example,  nnds 
the  name  of  motivea,  particular  states  of  nand  (feeliogs, 
d»s.)  are  supposed  to  determine  the  action  of  a  man,  as  Uis 
motion  of  a  body  may  be  determined  by  a  composition  of 
forces.     In  such  cases  there  may  be  noUiing  to  prevent  the 
drawing  of  a  good  analogy  upon  %  strictiy  limited  i»ae; 
nay,  there  may  even  sometimes^  in  special  circomstsnc^ 
be  ground  for  drawing  an  inductive  coudusion ;  bat  gen** 
rally  the  elements  of  difference  are  so  numerous,  and  theff 
import  either  so  hard  to  appreciate,  or,  when  apprMk> 
able,  so  dedsive  in  a  sense  opposite  to  the  conclusioa 
aimed  at,  that  to  leave  them  out  of  sight  and  argue  with- 
out reference  to  them,  aa  the  mind  ia  tempted  to  do,  Titiatss 
the  whole  proceeding;     What  is  not*  sufficient  for  analogy 
may,  however,  be  g<Md  aa  metaphor,  and  metaphor  is  of 
no  small  use  for  expository  purposes;  while  (ss  MiH  says), 
though  it  is  not  an  argument,  it  may  imply  that  an  argu- 
ment exists. 

The  sense  just  mentioned  of  a  leaemblanoe  of  reUtun: 
suggests  the  question  how  far  the  common  argument  from 
analogy  and  mathematically  detemdnate  proportion,  wfakh 
was  originally  called  by  the  name,  are  cognate  prooeaiei 
Undoubtedly  the  common  ai^gument^  proceeding  npoa 
resemblance  in  the  properties  of  things,  can  be  made  to 
assume  roughly  the  guise  of  a.  proportion,—^.^.,  £ai^  • 
Maz8::Me&:Mar8<[weIler8,or  Earth  :  Men -Mais:  Man- 
dwellers,  the-fact  of  planetary  nature,  or  other  reeembliDg 
attributea  gone  upon,  being  regarded  as  common  expoDent 
Less  easy  is  it  to  interpret  a  determinate  proportion,  villi 
numerical  equality  of  ratios,  aa  analogy  in  the  oomDon 
sense;  for  here  the  very  detenninateneas  makes  sQ  tbi 
difference. 

The  name  analogy  is  so  soggestiTe  to  Engliah  resdeis  of 
Bishop  Butier's  famous  treatise,  that  a  word,  in  condoiioe, 
seems  called  for  on  the  nature  and  scope  of  the  particoUr 
application  ctf  the  process  made  by  him.  Hii  ▼^^^ 
entitied  Tht  Analog  of  JReligum^  Kahand  and  SmM 
to  ih$  ConHitiOum  and  Cour$e  of  Naiwrt,  and  oonsistiUi 
an  attempt  to  convince  ddsts  that  there  are  no  diffii^tics 
urged  against  revelation,  or  the  system  of  natural  religio°< 
wUeh  do  not  bear  with  equal  farce  against  the  order  of 
nature  aa  determined  by  Providenoei  Uie  aigmneot  is  a 
perfectiy  fair  one  within  the  limits  assigned,  and  Bntki 
must  be  allowed  the  credit  of  veiy  well  apprehending  Uie 
logical  oonditions  involved  in  it  In  his  intiodnctioii  M 
understatea  rather  than  overstates  the  strength  of  his  pQ^ 


Now  Imiv  tlie  ■abjeot-matter  it  to  tnaadSMj  ^orant 
fpom  what  it  it  In  mathamttict,  that  it  it  idle  to  look  for 
azaot  cocretpondenoe  in  the  pooettet  practaaed  under  th^ 
eaaio  namea  within  the  two  auenoetL  In  laet»  howerer,  the 
corretpondenoe  ii  greater  than  may  at  fint  mfjb%  appear. 
Ohfff*'^^^  analyait  of  a  giTon  aabetance  it  a  proeeta  of  dia- 
eofory  real  and  aetoal,  like  the  analyiia  of  a  mathamatiwJ 
problem,  and  proceeda  limilariy  bj  taking  what  ia  giTen, 
and  working  with  it  in  relation  to  other  tnbatanoet,  to  tee 
whether  it  can  be  made  to  yield  op  anght  that  ia  already 
known,  or  may  br  regarded  at  fixed  and  certain.  Again, 
Jntt  at  mathematical  ayntheait  may  be  a  prooett  of  bTenp, 
tion,  either  generallr,  hj  way  of  combination  of  principlea," 
or  tometimet  tpedally,  in  reference  to  particolar  qneationay 
to  doet  ehemicnl  tyntheait  gire  a  knowledge  of  new  forma 
of  matter,  or  haply  tdTe  the  qnettion  at  to  the  conttitntion 
^  partJcnlar  aubrtancea  in  hand.    Once  more,  the  relation 


of  analyda  and  tyntheait  aa  two  complementaiy  phatee 
of  one  prooeat  Qnatead  of  their  being  regarded  aa  two 
proeettct)  la  exhibited  aa  plainly  in  cbemiaiiy  aa  in  mathe- 
matica.  It  may  aeem  to  be  exhibited  even  more  imprea- 
tively,  when  the  Teiy  conttitaenta  got  oot  by  aoalyria  of  a 
•nbatance  are  nted  In  the  tynthetit  to  give  it  beinff  again. 
Thia  eiroamt|ance^  howerer,  it  far  from  giving  to  the 
tdence  of  chemittiy  a  character  of  evidence  tnperior  to 
that  of  mathematict:  itt  inferiority  in  thit  retpect  it  but 
too  well  marked,  and  hat  a  reaaon  that  at  the  tame  time 
eqdaina  what  die  it  peculiar  in  ita  application  of  analyiit 
and  ayntheaia.  The  chemitt  deala  with  thingt  known 
only  by  experience^  and  connected  by  way  of  phyiical 
cantatim:  true,  they  are  thingt  with  which  he  can  freely 
experiment — and  tiiit  givea  to  chemittiy  a  prerc^tive 
character  among  the  natural  tciencee— but  the  thingt  are 
taken  aa  they  are  found,  and  experience  ia  conatantly  dit- 
doaing  in  each  new  attributea  which  have  aimply  to  be 
apcepted,  at  leatt  in  the  preaent  ttate  of  our  knowledge, 
by  the  aide  of  the  othert.  On  the  contrary,  the  mathe- 
matician dealt  with  thingt  over  which  he  hat  full  power 
of  conttruction,  and  whoee  relatione  in  the  fact  of  con- 
atmeting  he  conttitutet,  whether  they  are  internal  or  ex- 
ternal relatione  But  poaitive  conatmction  caniea  with  it 
an  intight  which  it  wanting  in  experiment^  be  the  phyaical 
oond^tiona  ever  eo  favourable*;  and  thua  analyiia  and 
qmtheau  have  in  mathematica,  along  with  perfect  freedom 
of  toope,  a  determinatenett  far  turpMaing  anything  that  ia 
attainable  in  ehemirtry. 

in.  Fipckological  Anali^  and  SyntketU. — ^Fatting  for 
the  next  lignal  application  of  analyiia  from  the  vrorld 
of  matter  to  mind,  we  have  here  a  tubjeot  whidi  more 
perhara  than  any  other  callt  for  an  exerdie  of  the  pro- 
ceit  m  order  to  be  tdentifically  undentood.  Phyiical 
thingt  in  their  auperfidal  relatione  lie  to  a  great  extent 
open  to  direct  apprehension,  and,  whatever  deeper  conneo- 
tiona  there  may  be  to  be  traced  out  among  thingt  the  moat 
remote  in  their  nature  aa  apprehended,  yet  the  fact  of  their 
teparation  in  apace  involved  in  our  perception  of  them 
it  already  tomething  done,  leaving  the  tdentific  fonction 
(analytic  and  lynthetic)  to  be  exerdaed  diiefly  in  the 
attempt  to  comprehend  them.  Very  different  it  the  ttate 
cf  affaire  in  mind,  where  everything,  aa  it  were,  runt 
or  mdta  into  everything  die.  Even  to  lay  hold  of  par- 
ticular mentd  phenomena,  with  a  view  to  the  explanation 
cf  them,  impliea  already  an  _expreea  tdenttfio  attitude^ 
whidh  mutt  be  called  analytic.' 

Particolar  mental  atatea  bdn^  anppoeed  to  be  got,  with 
anch  definiteneta  of  apprdicnaon  (dwaya  more  or  lett 
impoifeet)  aa  the  ipbject-matter  admita  of,  the  buaineaa  cf 


and  diemiod  compoaition,  in  the  eenae  thtt  lome  m  to 
be  naohrnd  after  the  manner  of  complex  phenoment  of 
nution,  and  otheia  hj  a  proceea  analogoni  to  that  cb- 
ployed  in  chenuatry  for  the  qualitiea  of  concrete  nbrtueei 
The  andogy,  however,  etpedaUy  in  the  leoond  dui  of 
atatee,  ii  decidedly  looee.  Ffej^ologicd  phenomma  of 
M^gnition  or  emotion,  held  to  be  devdoped,  under  genenl 
mentd  lawa,  out  of  ampler  atatee  of  eenee,  memUe  ehau- 
cd  componnda  only  in  havin|^  a  diaracter  unlike  thtt  of 
any  of  the  dementa  that  go^to  make  them;  in  perticdy; 
they  do  not  admit  of  that'actud  reedntion  into  their 
.  .«iementa  which  lenda  to  much  evidence  to  the  proeemei  of 
chemittiy.  The  reahn  of  nature  anppliet  a  far  aptw  un- 
logy  in  tiio  phenomena  of  organic  growth,  more  eipeciilli 
aa  mentd  atatee  do,  in  fact,  ttand  in  dinct  relation  witli 
atatee  of  the  bodily  organiim.  It  ii  aa  impoadUe  to  miks 
an  actod  andydt  or  tynthedt  of  the  phynologicd  complex 
of 'life  aa  of  the  ptychologiod  complex  of  mind;  tad  it 
it  only  more  difficult  (the  phenomena  being  nndoubtedly 
more  recondite  and  fluctuating;  to  pnctiae  experunenti  in 
piydiology  than  in  phyiidogy.  Kit,  at  all  eventi,  than 
ia  no  new  prtndple  invdved  in  the  adentifie  treatmnt 
of  mind;  nor  again  in  the  treatment  of  moid  and  lodil 
queetiona,  for  an  indght  into  whidi  paychdugicd  knov- 
ledge  it  indiipentable. 

IV.  Logical  Analp^  amd  SytUkent. — ^To  logic,  takea 
in  itt  widett  lenao  aa  the  methodology  of  all  tdeaoe,  it 
bdongt  to  appreciate  the  generd  import  cf  all  inch  ipplicf 
tiont  of  analyiia  and  ayntheait  aa  have  now  been  conndord 
There  remaina,  however,  a  apedd  variety  which  it  itntf 
entiUed  logicd  andydt  and  lyntheaia,  and  which  hai  tha 
more  carefully  to  be  dittingnithed  from  the  other  headi^ 
becauae  it  atanda  in  an  oppodtion  to  them  alL 

Logicd  andydt  ii  the  tame  proceea  aa  that  which  ii 
otherwiae  called  metaphyncd  dividon.  (The  procem  aDd 
logicd  diviaion  ia  different  BeeLoQioandDiviBiov.)  CiiT«ii 
lay,  a  concrete  aubject  like  man,  thia  may  be  diridd 
phydcally  into  a  number  of  parte  in  apace^  or,ataconcc(^ 
meti4>hy8ieally  into  a  number  of  qualitiea  or  attribnto^— 
metaphydcally,  becanae  none  of  theee  haa  an  indepeodent 
aubeiitence  or  phyaiod  exiitenca  apartL  Tliey  are  diitiD- 
guiihed  in  the  way  of  mentd  condderation,  or,  at  it  b 
technically  called,  abatraction;  and,  tlua  being  a  thought- 
procett  or  logicd  act,  the  retolutkm  of  the  given  complax 
into  tuch  conceptual  dementa  geta  the  name  ako  of 
logicd  andydt.  The  correeponding  act  cf  tTUtheni  po* 
ceedi  by  the  way  that  ia  tedinicaUy  called  detenninatioB; 
thua  the  generd  concept  man,  to  take  the  tndiiioBil 
eTample,  haa  the  attribute  of  rationd  joined  to  the  ittii- 
butea  of  animal,  or  ia  determined  by  that  addition,  aad 
much  die  haa.  to  be  added  in  a  aimilar  way  bafon  the  ptf- 
ticdar  concrete  can  be  determined. 

Now  it  it  evident  that  auch  andyaia  and  ayntheiii  Ian 
an  application  to  any  kind  of  thought  that  the  mind  on 
concdve;  and  thua  logidant,  in  meanin|^  aa  they  bin 
commonly  done,  nothSig  more  by  the  namei,  have  ■;• 


Ml  proceetet  that  are  in  truth  of  no  email  acooont  ki 
knowledge  in  general  There  ii-  no  kind  of  teitttiiie 
inquiry,  ttrictiy  to  called,  and  whatever  be  ite  aeope  tad 
method,  that  doee  not  invdve  at  all  atagea  from  tin  fint 
such  andyiit  or  abttraet  mentd  oonaideratioa.  Kay,  it 
may  be  edd  that  adence,  aa  oppoeed  to  the  natud  apab- 
ence  of  thingi,  or  to  the  artutic  intereat  whidi  contm 
upon  folly  bodied-out  concretet,  ia  andyiit  in  th)i  pti* 
aent  tente^  everywhere  breaking  up  to  find  comBodtf  of 
character  under  the  made  of  aupeifidd  diffennce^  and  bAp 
ing  out  the  one  from  the  many.    But  when  lo(^dua,  art 


neceaaaiy  and  universal,  bat  added  noUiing  to  the  content 
of  the  Bubject,  as,  for  example,  Bodies  are  extended,  a:id 
these  he  called  analytic. 

The  general  distinction  of  analytic  and  synthetic  judg- 
ments has  a  yalne  apart  from  the  specific  character  of  those 
(synthetic)  judgments  in  which  Kant  was  most  interested, 
and  for  the  sake  of  which  mainly  it  was  fixed  by  him. 
Trained  in  the  metaphysics  of  the  Leibnitzo- Wolffian  school, 
which  marked  off  necessary  judgments  from  those  of  simple 
fact  without  considering  the  kinds  of  necessity,  Kant,  when 
he  came,  by  the  route  that  can  be  traced  in  his  earlier 
works,  to  apprehend  the  difference  between  merely  logical 
analysis  and  real  synthesis  in  thought,  applied  it  almost 
exclusively  to  those  judgments  for  which  a  character  of 
necessity  was  claimed.  He  therefore  noticed  traces  of  the 
distinction  in  other  thinkers,  as  Locke,  only  in  so  far  as 
there  was  a  suggestion  also  of  this  special  reference.  In 
truth,  the  general  distinction,  under  a  variety  of  expres- 
sions, was  familiar  to  both  Huime  and  Locke,  and  it  had 
already  been  drawn  by  the  ancients.  The  old  doctrine  of 
the  Predicables,  in  distinguishing  the  essential  predication 
of  genus,  species,  and  difference  from  the  non-essential 
predication  of  property  and  accident,  plainly  involves  it; 
making  besides,  as  between  the  last  two  predicables,  a 
distinction  which  is  very  closely  related  to  that  drawn 
by  Kant  between  the  a  priori  and  a  posteriori  synthetia 
From  the  nominaUstic  point  of  view  it  is  expressed  by  the 
difference  of  Verbal  and  Real  propositions,  as  in  Mill's 
Loffic,  and  also  often  in  Locke. 

While  the  synthetic  judgment,  as  the  name  implies, 
btiogs  together  in  thought  two  distinct  concepts,  each  of 
which  may  be  thought  apart,  the  analytic  judgment  ii 
merely  the  explication  of  a  single  concept  in  iLe  form  of  a 
proposition.  It  is  disputed  what  may  be  the  ground  of 
synthesis  in  different  cases,  but  on  all  hands  it  is  agreed 
that  the  logical  Law  of  Contradiction  is  the  controlling  prin- 
ciple for  the  explication  of  concepts  already  in  the  mind, 
however  they  may  have  come  there.  Now  the  explication 
may  be  made  either  completely  or  partially,  according  as 
the  whole  or  part  only  of  the  intension  of  the  concept  is  set 
forth :  in  other  words,  the  aim  may  be  to  give  the  definition 
(where,  in  the  full  sense,  that  is  possible),  or  simply  to 
express  any  one  or  more  of  the  contained  attributes.  Pro- 
positions giving  such  partial  explication  are  spoken  of  by 
Locke  as  "trifling;"  and  it  is  true  that,  if  the  concept  is 
supposed  already  in  the  mind,  no  increase  of  knowledge  is 
thereby  obtained.  This  word,  however,  is  unfortunate. 
'  Not  to  say  that  it  is  equally  applicable  to  definitions,  where 
the  explication  is  only  more  complete,  it  tends  to  keep  out 
of  view  the  fact  that  analytic  judgments,  when  not  ^bi- 
trarily  formed,  are  themselves — or  rather  the  concepts,  of 
which  they  are  the  explications,  are — ^the  permanent  result 
or  deposit  of  foregone  real  synthesis.  So  much,  indeed,  is 
this  the  case  with  concepts  of  things  in  nature — ^what  Mill 
calls  natural  kinds — that  in  them  a  constant  process  of 
accretion  is  going  on ;  new  attributes,  as  they  are  discovered, 
being  taken  up  into  the  essence,  if  they  are  at  the  same 
time  characteristic  and  underived.  Much  also  that  is 
mere  explication  to  one  mind  is  real  information  to  another. 

The  terms  Analytic  and  Synthetic,  thus  applied  to  judg- 
ments, are  so  expressive  in  Uiemselves  that  they  have  now 
come  into  general  use.  It  is,  however,  a  serious  drawback 
to  such  an  association  of  the  terms,  that  it  traverses  what 
is  otherwise  the  consistent  use  of  the  words  analysis  and 
synthesis  in  relation  to  each  other.  As  the  article  Aitaltbis 
has  shown,  there  is  a  synthesis  which,  as  much  as  any 
analysis,  is  purely  logical,  and  there  ii  an  analysis  whicl^ 
OS  moeh  as  any  syndMsia^  is  a  means  cf  real  advance  in 


Kant,  while  not  less  expressive,  are  open  to  no  such  obj» 
tion.  (o.  a  i.) 

ANAM,  or  Ankjjc,  also  called  CocHnr  CBura,  a  Uiigi 
empire  of  Asia,  forming  the  eastern  portion  ol  the  hit- 
Chinese  peninsula.     See  Ooghut  CmirA. 

ANASTASIUS  I,  Emperor  of  Cdnatantmople,  nu 
bom  at  Dyrrhachium  not  later  than  430  a-Dl  At  t^ 
time  of  the  death  of  Zeno  (491),  Anastasius,  though  oslj 
one  of  the  guards  (siUniiarii)  in  the  palace,  held  s  to; 
high  character,  and  was  raised  to  the  throne  df  the  Boma 
empire  of  the  East,  mainly  through  the  influence  of  Ariida^ 
Zeno's  widow,  whom  he  married  shortly  after  his  accesot 
His  reign,  though  afterwards  disturbed  by-  foreign  ei 
intestine  wars  and  religions  distractions,  commenced  » 
pidously.  He  gained  the  popular  favour  by  a  judidtii 
remission  of  taxation,  and  displayed  great  vigour  ud 
energy  in  administering  the  afiSairs  of  the  empire.  Tk 
principal  wars  in  which  Anastasius  was  engaged  vm 
those  known  as  the  Isaurian  and  the  Persian.  The  fonw 
(492-8)  was  stirred  up  by  the  supporiera  of  Longinai, 
the  brother  of  Zeno,  and  resulted  in  Anastasius's  hrw, 
in  the  latter  (502-5)  he  was  signally  defeated,  but  tibi 
provinces  the  Persians  had  won  from  him  wen  restored 
on  payment  of  a  ransom.  He  also  suffered  defeat  st  tb 
hands  of  the  Qoths  of  Italy,  to  check  whoee  incunioBB  ht 
built  the  "  Anastasian  wail,"  extending  from  the  Fropostii 
to  the  Enxine.  For  the  support  he  gave  to  the  Entychtua, 
Anastasius  was  anathematued  by  Pope  Symmachna  Tb» 
latter  years  of  his  reign  were  troubled  l^  revolts  in  Cos- 
stantinople,  excited  by  his  avarice  and  by  his  reputed 
heretical  tendencies.     He  died  in  518. 

ANASTASIUS  H,  Emperor,  whose  original  name  vtf 
Artemius,  was  raised  to  the  throne  of  Constantinople  ^ 
the  voice  of  the  senate  and  people  in  713  a-D.,  on  the 
deposition  of  Philippicus,  whom  he  had  served  in  the 
capacity  of  secretary.  His  territories  being  thnstaed 
both  by  sea  and  luid,  he  sent  an  anny  under  Leo  th« 
Isaurian,  afterwards  emperor,  to  defend  Syria;  sdoptfld 
wise  and  resolute  measures  for  the  defence  of  his  capital; 
and  equipped  and  despatched  a  formidable  naval  f<^ 
with  orders  not  only  to  resist  the  approach  of  the  encmj, 
but  to  destroy  their  naval  stores.  The  fleet  mutinied  it 
Rhodes,  and  proclaimed  Theodosius,  a  person  dlam  a- 
traction,  emperor.  After  a  six  montlis  reign,  Constisfi- 
nople  was  taken  by  Theodosius;  and  Anastasius,  wlio  bi^ 
fled  to  Nicsaa,  was  compelled  to  submit  to  the  new  empeiWi 
and,  retiring  to  Thessalonica,  became  a  monk  (7 1 6).  Is  7-1 
he  headed  a  revolt  against  Leo,  who  had  succeeded  Theodo- 
sius, and  receivingaconsiderableamonnt of  support,  Isid  li^ 
to  Constantinople;  but  the  enterprise  failed,  and  AnsstiiiEi 
falling  into  Leo's  hands,  was  put  to  death  by  his  orden. 

ANATHEMA  {6»d$tiia,  from  dvar«S%u,  lit  snytliiQS 
offered  up)  is  frequently  used  in  classic  Qreek  (in  the  to 
iyoBrifMA)  to  denote  things  consecrated  to  the  godi,  id^ 
deposited  in  a  temple.  In  the  LXX  it  is  the  equivakatef 
the  Hebrew  ^,  which  denotes  an  offering  devoted  toG«d 
absolutely,  and  therefore,  in  the  case  of  a  living  crettor^ 
put  to  death.  The  idea  of  destruction  or  perditian  thfl 
became  associated  with  the  word,  which  graduaDy  lost  itt 
primary  sense  of  consecration.  In  the  New  Testament  H 
signifies  separated  from  the  church  and  accused,  isdtf 
became  the  technical  term  for  a  form  of  excommnnjcstioa 
at  an  early  ^^f^i'A 

ANATOLIA  (from  dvaroX^,  the  east),  a  name  &it 
used  under  the  Byzantine  empire  for  tlM  coontzy  eeit 
of  the  Boephorus.  In  the  form  Juadoii^  it  deootei  i 
modem   Turkish  division   almoft  coincident  vitfa  i^ 
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to  Huay  anawmy  unaer  ine  auspices  oi  uuuotB.  inoaga 
the  originality  of  his  mind  soon  led  him  to  abandon  the 
prejudices  by  which  he  was  environed,  and  take  the  moat 
direct  coarse  for  attaining  a  knowledge  of  the  stmcture  of 
the  human  frame,  he  neither  underrated  the  Qalenian 
anatomy  nor  was  indolent  in  the  dissection  of  brute 
animals.  The  difficulties,  however,  with  which  the  practical 
pursuit  of  human  anatomy  was  beset  in  France,  and  the 
dangers  with  which  he  had  to  contend,  made  him  look  to 
Italy  as  a  suitable  field  for  the  cultivaiion  of  the  science ; 
and  in  1536  we  find  him  at  Venice,  at  once  pursuing 
the  study  of  human  anatomy  with  the  utmost  seal,  and 
requested,  ere  he  had  attained  his  twenty-second  year,  to 
demoEstrate  publicly  in  the  university  cl  Padua.  After 
re=iaining  here  abput  seven  years,  Yesalius  went  by  ex- 
press invitation  to  Bologna,  and  shortly  afterwards  to  Pisa; 
and  thus  professor  in  three  universities,  he  appears  to 
have  carried  on  his  anatomical  investigations  and  instruo- 
tions  ^temately  at  Padua,  Bologna,  ^d  Pisa,  in  the  course 
of  the  same  winter.  It  is  on  this  account  that  Yesalius, 
though  a  Fleming  by  birth  and  trained  originally  in  the 
French  school,  Mongs,  as  an  anatomist,  to  the  Italian, 
and  may  be  viewed  as  the  first  of  an  illustrious  line  of 
teaoherB  by  whom  the  anatomical  reputation  of  that  country 
was  in  the  course  of  the  sixteenth  century  raised  to  the 
greatest  eminence. 

Yesalius  is  known  as  the  first  author  of  a  comprehensive 
and  systematic  view  of  human  anatomy.  The  knowledge 
with  which  his  dissections  had  furnished  him  proved  how 
many  errors  were  daily  taught  and' learned  under  the  broad 
mantle  of  Galenian  authority;  and  he  perceived  the 
neceasity  of  a  new  system  of  anatomiciU  ins^ction,  divested 
of  the  omissions  of  ignorance  and  the  misrepresentations  of 
prejudice  and  fancy.  The  early  age  at  wluch  he  effected 
this  object  has  been  to  his  biographers  the  theme  of 
boundless  commendation ;  and  we  are  told  that  he  began 
at  the  age  of  twenty-five  to  arrange  the  materials  he  had 
collected,  and  accomplished  his  tadc  ere  he  had  completed 
his  28th  year. 

Soon  after  this  period  we  find  him  invited  as  imperial 
physioian  to  the  court  of  Charles  Y.,  where  he  was  occupied 
in  the  duties  of  practice,  and  answering  the  various  charges 
which  were  unceasingly  brought  agidnst  him  by  tiie 
disciples  of  Galen.  After  the  abdication  of  Charles  he 
continued  at  court  in  great  favour  with  his  son  Philip  IL 
To  this  he  seems  to  have  been  led  principally  by  the 
troublesome  controversies  in  which  his  anatomic^  writings 
had  involved  him.  It  is  painful  to  think,  however,  that 
even  imperial  patronage  bestowed  on  eminent  talents  does 
not  insure  immunity  from  popular  prejudice ;  and  the  fate 
of  Yesalius  will  be  a  lasting  example  of  the  barbarism  of 
the  times,  and  of  the  precarious  tenure  of  the  safety  even 
of  a  great  physician.  On  the  preliminary  drcumstanoes 
authors  are  not  agreed ;  but  the  most  general  account  states 
that  when  Yesalius  was  inspecting,  with  the  oonaent  of  his 
kinsmen,  the  body  of  a  Spanish  grandee,  it  was  observed 
that  the  heart  still  gave  some  feeble  palpitations  when 
divided  by  the  knife.  The  immediate  effects  of  this  outrage 
to  human  f  eelinge  were  the  denunciation  of  the  anatomist 
to  the  Inquisition ;  and  Yesalius  escaped  the  severe  treat- 
ment of  Ihat  tribunal  only  by  the  influence  of  the  king, 
and  by  promising  to  perform  a  pilgrimage  to  the  Holy 
Land.  He  forthwith  proceeded  to  Yeuice,  from  which  he 
^ed  with  the  Yenetian  fleet,  under  James  Malatesta,  for 
Cyprus.  When  he  reached  Jerusalem,  he  received  from 
the  Yenetian  senate  a  message  requesting  him  again  to 
Aoeept  the  Paduan  professorship,  which  had  become  vacant 
ly  the  death  of  his  friend  and  pupil  Fallopius.     His 


many  oays  wiui  aaversa  wmos  m  ue  lonisa  ems,  sa  vn         I 
wrecked  i^n  the  island  of  Zante,  where  he  quickly  bnitlwd  g      I 
his  last  in  such  penury  that  unless  a  liberal  goldmitli  lud  r      • 
defrayed  the  funeral  charges,  his  remains  moit  hsTs  bees 
devoured  by  beasts  of  prey.     At  the  time  of  hit  detth  1m 
was  scarcely  fifty  years  of  age. 

To  form  a  correct  estimate  of  the  chsrMter  and  mcriti 
of  Yesalius,  we  must  not  compare  him,  m  the  ipirit  of 
modem  perfection,  with  the  anatomical  anthon  dUurof 
later  times  or  of  the  present  day.     Whoever  would  inme  a 
just  idea  of  this  anatomist  must  imsgine,  aot  a  bold 
innovator    without   academical   learmni^ — not  a  geDia 
coming  from  a  foreign  country,  unused  to  the  f orini  lad 
habits  of  Catholic  Europe, — nor  a  wild  refonner,  Uaming 
indiscriminately  everything  which  accorded  not  with  hit 
opinion ;  but  a  young  student  scarcely  emsndpated  fxm 
the  authority  of  instructors,  and  whose  intellect  wu  itiH 
influenced  by  the  doctrines  with  which  it  had  beea  origiaaUj 
imbued, — a   scholar  strictly  trained   in  the  opinions  i 
the  time,  living  amidst  men  who  venerated  Galen  as  the 
oracle  of  anatomy  and  the  divinity  of  medicine,— exercising 
his  reason  to  estimate  the  soundness  of  the  inttmctioos 
then  in  use,  and  proceeding,  in  the  way  least  likelj  to 
offend  authority  and  wound  pr^'udioe,  to  rectify  erran, 
and  to  establish  on  the  solid  basis  of  observation  the  true 
elements  of  anatomical  science.     Yesaliua  hu  heen  deno- 
minated the  founder  of  human  anatomy ;  and  thoo^  wt 
have  seto  that  in  this  career  he  was  preceded  with  honour 
by  Mondino  and  Berenger,  stiU  the  small  proportioa  of 
correct  observation  whidi  their  reverence  for  Qalea  and 
Arabian  doctrinea   allowed   them    to  communicate,  viD 
not  in  a  material  degree  impair  the  original  merita  of 
Yesalius.     The  errors  which  he  rectified  and  the  additions 
which  he  ihade  are  so  numerous,  that  it  is  impoisiUe,  in 
such  a  sketch  as  the  present,  to  communicate  a  just  idea 
of  them. 

Besides  the  first  good  description  of  the  sphenoid  bone, 
he  showed  that  the  sternum  consists  of  three  portions  and 
the  sacrum  of  five  or  six;  and  described  accurately  the 
vestibule  in  the  interior  of  the  temporal  bonei  Ha  not 
only  verified  the  observation  of  Etienne  on  the  valves  of 
the  hepatic  veins,  but  he  described  well  the  wma  asj/got, 
and  discovered  the  canal  which  passes  in  the  foetus  between 
the  umbilical  vein  and  the  vena  easa^  since  named  dvdiu 
venotui.  He  described  the  omentum,  and  its  connections 
with  the  stomach,  the  spleen,  and  the  colon ;  gave  the  fint 
correct  views  of  tiie  structure  of  the  pyloras ;  remarked  the 
small  siie  of  the  cascal  appendix  in  man ;  gave  the  fint 
good  account  of  the  mediastinum  and  pleura,  and  the  fnllest 
description  of  the  anatomy  of  the  brain  yet  advsaced 
He  appears,  however,  not  to  have  understood  well  the 
inferior  reoesses ;  and  his  account  of  the  nerves  is  confoaed 
by  regarding  the  optio  as  the  first  pair,  the  third  sa  the 
fifth,  and  the  fifth  as  the  seventh. 

The  labours  of  Yesalius  were  not  limited  to  the  immedtste 
effect  produced  by  his  own  writings.  Hia  instructions  ind 
example  produced  a  multitude  of  anatomlcsl  inaniren  d 
different  cfaaraoten  and  varied  celebrity,  by  whom  the 
science  was  extended  and  rectified.  Of  these  we  cs&nok 
speak  in  detail ;  but  historical  jnstioo  requires  us  to  notioe 
shortly  those  to  whose  exiBrtiona  the  edanoe  of  anstoo^ 
has  been  most  indebted.  ^  ^ 

The  first  that  claims  attention  on  this  aeeoont  is^ 
Bartholomeo  Eustachi  of  San  Severiao^  near  Salens  who^ 
though  greatly  less  fortunate  in  reputation  than  YeHliaSi  ^ 
divides  with  him  the  merit  of  creating  the  sdenea  of^ 
human  anatomy.  He  extended  the  knowiedge  of  the  ^ 
intexnal  ear  by  rediBCov^riig  and  djOMiilnag  conectly  the  P 


the  tympanal  cavity,  the  atapn^  he  is  still  the  first  who 
described  the  internal  and  anterior  muscles  of  the  malUtu, 
as  also  the  dapeditu^  and  the  complicated  figure  of  the 
€Ochlea.  He  is  the  first  who  studied  accorately  the  anatomy 
of  the  teeth,  and  the  phenomena  of  the  first  and  second 
dentition.  The  work,  however,  which  demonstrates  at 
once  the  great  merit  and  the  unhappy  fate  of  Eustachius 
is  his  Anatomical  Engravingt^  which,  though  completed  in 
1502,  nine  years  after  the  impression  of  the  work  of 
Yeaalius,  the  author  was  unable  to  publish.  First  com- 
municated to  the  world  in  1714  by  Lancisi,  afterwards  in 
1744  by  Ci^etan  Petrioli,  again  in  1744  by  Albinus,  and 
more  recently  at  Bonn  in  1790,  the  engravings  show  that 
Eustachius  had  dissected  with  the  greatest  care  and 
diligence,  and  taken  the  utmost  pains  to  give  just  views 
of  Uie  shape,  sixe,  and  relative  position  of  the  oigans  of 
the  human  body. 

The  first  seven  plates  illustrate  the  history  of  the  kidneys, 
and  some  of  the  facts  relating  to  the  structure  of  the  ear. 
The  eighth  represents  the  heart,  the  ramifications  of  the 
tesa  ojj^of,  and  the  valve  of  the  vtna  eava^  named  from 
the  author.  In  the  seven  subsequent  plates  is  given  a 
Buocession  of  different  views  of  the  viscera  of  the  chest  and 
abdomen.  The  seventeenth  contains  the  brain  and  spinal 
chord;  and  the  eighteenth  more  accurate  views  of  the 
origin,  course,  and  distribution  of  the  nervea  than  had  been 
£;iven  before.  Fourteen  plates  are  devoted  to  the  muscles. 
Eustachius  did  not  oox^e  his  researches  to  the  study  of 
relative  anatomy.  He  investigated  the  intimate  structure 
uf  organs  with  assiduity  and  success.  TVhat  was  too 
minute  for  unassisted  vision  lie  inspedted  by  means  of 
glasses.  Structure  t^hich  could  ndt  "be  understood  in  the 
recent  state,  he  unfolded  by  maceration  in  different  fiuids, 
or  rendered  more  distinct  by  i^Jedtion  and  exsiccation. 
The  facts  unfolded  in  these  ^gures  are  bo  important  that 
it  is  justiy  remarked  by  Lauth,  Ihal  if  the  author  himself 
had  been  fortunate  enoc^li  to  fmblish  them,  anatomy 
would  have  attained  the  peiTection  of  the  18th  century 
two  eentaries  earlier  at  leaA.  Their  seclusion  for  that 
period  in  the  papal  library  has  given  pelebrity  to  mcmy 
names  which  would  have  lieen  known  only  in  tiie  verifica- 
tion of  the  discoveries  of  Eustachius. 
Eustachius  was  the  contemporary  of  Vesalios.  Columbus 
g  and  Fallopius  were  his  pupilsi  Columbus,  as  his  immediate 
1-4  successor  in  Fladua,  and  afterwards  as  professor  at  Home, 
distinguished  himself  by  rectifying  and  improving  the 
anatomy  of  the  bones ;  by  giving  correct  accounts  of  the 
shape  and  cavities  of  the  heart,  of  the  pubnonaiy  artery 
and  aorta  and  their  valves,  and  tracing  the  couzse  of  the 
bloodfrom  the  right  to  ihe  left  side  of  the  htert;  by  a 
good  description  of  the  brain  and  its  vessels,  and  by  correct 
understanding  of  the  internal  ear,  and  the  first  good 
account  of  tlie  ventricles  of  the  larynx. 

FaUopius,  who^  after  bemg  professor  at  Pisa  in  1548,  and 
at  Padua  in  1551,  died  at  the  age  of  forty,  studied  the 
genersl  anatomy  of  the  bones;   described  better  than 
heretofore  the  internal  ear,  especially  the  tympanum  and 
its  osseous  ring,  the  XwofeMHrot  and  their  communication 
with  the  vestibule  and  cochlea ;  and  gave  the  first  good 
account  of  the  stylo-mastoid  hole  and  canal,  of  the  ethmoid 
bone  and  oeUs,  and  of  the  lacrymal  passage&     In  myology 
he  rectified  several  mistakes  of  Yesalius.     He  also  devoted 
attention  to  the  organs  of  generation  in  both  sexes,  and  dis- 
covered the  utero-peritoneal  canal  which  still  bears  his  name. 
d      Osteology  nearly  at  the  same  time  found  an  assiduous 
^cultivator  in  John  Philip  Ingrassias,  a  learned   Sicilian 
;;{  physician,  who,  in  a  skilful  commentaxy  on  the  osteology 
*^  oC  QaleDy  conected  munerona  mistakea    He  gave  the  first 


the  third  bone  of  the  tympani 
is  also  claimed  by  Eustachius 

The  anatomical  deacriptioni 
scrutiny  of  various  inquirers 
by  the  importance  and  accu 
well  as  the  temperate  tone  of  1 
Caesar  Aranci,  anatomical  pro: 
the  university  of  Bologna,  and 
to  Pope  Gregoiy  XIIL  To 
for  the  first  correct  account  oi 
of  the  foetus,  and  he  was 
muscles  of  the  eye  do  not,  ai 
from  the  dwrafmalter^  but  from 
He  also,  after  considering  the 
cavities  of  the  heart,  the  va 
corroborates  the  views  of  Coli 
which  the  blood  follows  in  pai 
left  side  of  the  heart  Aranzi 
describes  distinctiy  the  inferioi 
the  cerebrum,  who  recognises 
are  distinguished,  and  who  gi^ 
they  are  still  known  {hMppocc 
more  minute  and  perspicuous 
the  subsequent  century.  He  s 
plexus,  and  gives  a  particula 
ventricle^  under  the  name  of  a 
discovery  of  his  own. 

Italy,  though  rich  in  anatom 
greater  names  than  that  of  Cc 
Though  he  died  at  the  early  aj 
a  reputation  not  inferior  to  tl 
his  contemporaries.  He  is  n 
anthor  of  an  epistie,  insciibed 
on  the-  optic  nerves,  in  which  1 
of  dissecting  the  brain,  and  con 
particulars  relating  to  the  as 
observes  the  threefold  division 
base,  defines  the  limits  of  the  ai: 
eminences,  as  marked  by  the  < 
and  justiy  remarks  that  the  cei 
communicate  with  each  other, 
and  then  forward,  near  the  angl< 
the  temporal  bone,  and  that  tiu 
and  finally  lost  above  the  mii 
of  the  brain.  He  appears  to 
this  point  they  communicate  i 
luted  surface.  He  recognised 
earpHM  eaiiotum,  seems  to  have 
called  afterwards  foramen  Mon 
hippoeamput  more  minutely  thai 

Among  the  anatomists  of  th 
of  Fallopius,  Eustachius,  and 
enumerate  Yolcher  Coiter  o: 
guished  himself  by  accurate  n 
the  bones,  and  the  nerves,  reco 
anatomy,  and  made  experimenti 
tain  the  action  of  the  heart  and 

The  FrtUe/uU  and  Necetsary 

a,  and  The  Englitheman't 
(1586),  English  works 
tolerable  compilations  from  fo 
by  Okdenian  and  Arabian  disti 
compendium  than  either  is,  ho^ 
(1578),entitied  The  ffiUorie  of 
Anatkomiaiei  ta  thit  PreaaU  A^ 
The  celebrity  of  the  anato; 
worthily  maintained  by  Hieron 
dente^  who,  in  imitation  of  his 


fen  moment  Systematio  treatiMs  of  anatomy  began  to 
•arome  a  more  instnictive  form,  and  to  breathe  a  more 
philoeopldcal  ^irit  The  great  work  of  Adrian  Bpigelina, 
which  appeared  in  1627,  two  years  after  the  death  of  the 
author,  contains  indeed  no  proof  that  he  was  aware  of  the 
valnaUe  genenJisation  of  Hanrey ;  but  in  the  institutions 
of  Oaspar  Bartholin,  aa  republished  and  improred  by  his 
ton  Thomas  In  1661,  the  anatomical  descriptions  and 
eiplsnatioBs  an  gi^en  with  reference  to  the  new  doctrine. 
A  still  man  nneqniTocal  proof  of  the  progress  of  correct 
anatomical  knowledge  was  giren  in  the  lectures  deliyered 
by  Ftoter  Dionis,  at  the  Jardin  Royal  of  Paris,  in  1673  and 
the  seren  following  years,  in  which  that  intelligent  snigeon 
gate  most  aoeniate  demonstrations  of  all  the  parts  com- 
posii^  the  hmnan  frame,  and  especially  of  the  heart,  its 
amJckia»  Tentrides^  and  Talves,  and  the  large  Tessela 
connected  with  it  and  the  longs.  These  demonstrations, 
first  paUished  in  1690,  were  so  mnch  esteemed  that  they 
passed  through  seven  editions  in  the  space  of  thirty  years, 
and  were  translated  into  English. 

The  progress  of  anatomi^  diseoyery  continued  in  the 
meantime  to  advance.    In  the  course  of  the  16th  century 
Eostachius^  in  studying  minutely  the  structure  of  the  yens 
asygoe  had  lecognised  in  the  horse  a  white  vessel  full  of 
wateij  fluid,  connected  with  the  internal  jugular  vein,  on 
the  left  nde  of  the  vertebral  column,  corresponding  accu- 
lalely  with  the  vessel  since  named  thoracic  dvtit.    FaJlopius 
also  described  vessels  belonging  to  Ihe  liver  distinct  from 
arteries  and  veins ;  and  sinular  vessels  appear  to  have  been 
noticed  \fj  Nicolaus  Massa.    The  nature  and  propertiee  of 
these  vessels  were,  however,  entirely  unknown.     On  th( 
2Sd  July  1622  Oaspar  Asellius,  professor  of  anatomy  ai 
Pisvia,  while  engaged  in  deihonstrating  the  recurrent  nerves 
in  a  Hving  dog,  first  observed  numerous  white  delicate 
filaments  crossing  the  mesentery  in  all  directions;    nd 
though  he  took  them  at  first  for  nerves,  the  opaque  white 
fluid  which  they  shed  qmckly  convinced  him  that  thpy  were 
a  new  order  of  vesseU    The  repetition  of  the  experiment 
the  following  day  showed  that  these  vessels  were  best  seen 
in  animak  recentiy  fed ;  and  aa  he  traced  them  from  the 
viDoos  membrane  of  the  intestines,  and  observed  the  vslves 
vith  which  they  were  liberally  supplied,  he  inferred  that 
thsy  were  genuine  chyliferous  vessels.     By  confounding 
them  with  the  lymphatics,  he  made  them  proceed  to  the 
pancreas  and  liver, — a  mistake  which  appears  to  have  been 
first  leetifled  by  Francis  De  le  Boe.    The  disooveiy  of 
Asellius  was  announced  in  1627 ;  and  the  following  year, 
by  means  of  the  sealous  efforts  of  Nicolas  Peirese,  a  liberal 
senator  of  Aix,  the  vesseb  were  seen  in  the  person  of  a 
f ebn  who  had  eaten  copiously  before  execution,  and  whose 
body  was  inspected  an  hour  and  a  half  after.     In  1629 
they  were  publicly  demonstrated  at  Copenhagen  by  Simon 
Fsuli,  and  the  same  year  the  thoracic  duct  was  observed 
by  Mental  for  the  first  time  since  it  was  described  by 
Eustachina.       Five  years  after  (1634),   John   Wesling, 
professor  of  anatomy  and  surgery  at  Venice,  gave  the  first 
delineation  of  the  lacteals  from  the  humsn  subject,  and 
evinced  more  accurate  knowledge  than  his  predecessors  of 
the  thoracic  duct  and  the'  lymphatics.     Highmore  in  1637 
demonstrated  unequivocally  the  difference  between  the 
lacteals  and  the  mesenteric  veins ;  and  though  some  per- 
plexity was  occasioned  by  the  discovery  of  ^e  pancreatic 
duct  by  Wirsung,  this  mistake  was  corrected  by  Thomas 
BerthoUn ;  and  the  discovery  by  Pecquet  in  1 647  of  the 
eommon  trunk  of  the  lacteab  and  lymphatica,  and  of 
the  course  which  the  chyle  follows  to  reach  the  blood, 
xuKj  be  regarded  as  the  last  of  the  series  of  isolated  facts 
bj  the  generdUaation  of  which  the  extant,  distribution,  and 


inogui  aoYeiopeo. 

To  complete  the  histor 
science  one  step  yet  rema 
the  lacteala  and  lymphati 
termination  of  the  latter  or 
this  discovery  is  divided 
anatomist^  and  Olaus  Ru< 
former,  according  to  the  tee 
was  aware  of  the  distinct  < 
1650,  and  demonstrated  \ 
nevertheless  doubtful  whet] 
the  latter  period ;  and  it  is 
the  lymphatics  of  the  large 
glands,  on  the  27th  Janua 
course  of  1650,  made  vario^ 
ing  them,  and,  like  others, 
liver.  The  following  ye 
presence  of  Queen  (Sirist 
thoracic  duct,  and  the  lattei 
course  and  distribution  wer 
by  Thomas  Bartholin,  Wha 
the  last  two  of  whom  recog 
while  Antony  Nuck  of  ] 
errors  of  his  predecessors, 
valuable  observations,  rend< 
more  precise  than  formerly. 

After  this  period  anatc 
minutely  the  organs  and  ts] 
gtushed  himself  by  a  minutt 
clearer -account  ol  the  stoi 
yet  been  given.  Thomas  Wl 
of  the  ^ands  with  partici 
prone  to  indulge  in  fancif u 
some  interesting  views  of  t 
who  appears  to  have  been  s 
addicted  to  hypothesis,  mai 
communication  of  the  arte 
circulation,  and  the  course 
circumstance  which  chieflj! 
anatomy  at  the  beginning  < 
the  appearance  of  Thomas 
eminent  not  only  by  gooc 
nerves,  but  by  many  judido 
of  the  lungs,  the  intestin 
glanda  His  anatomy  of  tb 
and  ebborate,  and  abounds 
that  the  reader  is  struck  b] 
the  vague  and  meagre  notic 
ample  and  correct  descripti 
work,  however,  is  not  the  r 
unaided  exertions;  and  tl] 
additional  lustre  from  the  c 
to  Wren  and  Millington,  & 
researches  of  his  felloW4ina 

Willis  wss  the  first  who  i 
the  order  in  which  they  ar 
anatomists.  His  observati 
eighth  pair  with  the  slendei 
b^^ning  of  the  spinal  • 
remarked  the  parallel  linei 
minutely  described  by  Vic 
recognised  the  communicati 
the  brain  and  that  between 
fornix.  He  described  the  cc 
the' four  orbicular  emineno 
first  named  annular  protu 
miliary  eminences,  behinc 
cerebellum  he  remarks  the  i 
white  and  grey  matter,  and 


aariTM  rrom  vna  xorm«r.  int  ooioqny  sua  coniwmpc  m 
whiek  ituM  aboM  inTolTBd  the  itiidy  o/  animal  anatomy 
caused  it  to  be  negleotaci,  or  pnzsiiad  with  indiffarenoe, 
for  more  than  two  oentiuriei^  duiiig  which  a&atomiita 
eonflned  their  deaoriptiaQa.  a*  leaat  very  mach.  to  the  puia 
of  the  human  body.  At  thia  period,  howoTer,  the  pr^udioe 
agfdnat  ComparatiTe  Anatomy  began  to  cabaide;  and 
animal  diaaection,  thongh  not  aobatitated  for  that  of  the 
human  body,  waa  employed,  aa  it  onght  alwaya  to  have 
been,  to  illnatrate  obaenritiea,  to  detennine  donbta,  and  to 
explain  difflcnltiea,  and,  in  abort,  to  enlaige  and  rectify 
the  knowledge  of  the  atmctnre  of  animal  bodiea  generally. 
For  thia  rerdntion  in  ita  favour,  Comparatite  Anatomy 
waa  in  a  great  measure  ^debted  to  the  learned  aoeietiea 
which  were  eetabliahed  about  thia  time  in  the  different 
eonntriea  of  EoropeL  Among  these,  the  Royal  Society  of 
London,  embodied  by  charter  by  Charlea  IL  in  1663,  and 
the  Academy  of  fidenoea  of  Puria,  foonded  in  1665 
by  Colbert,  are  nndonbtedly  entitled  to  the  first  rank. 
Thoogh  later  in  eftablishment^  the  latter  inatitation  was 
diatingnished  by  making  the  first  great  efforta  in  favour  of 
Oompazmtive  Anatomy ;  and  PerratUt^  Pecquet^  DuTemey, 
and  Meiy,  by  the  disaectiona  of  rare  animab  obtained  from 
the  royal  menagerie,  apeedily  eapplied  Talnable  materials 
for  the  anatomical  naturalist  In  England,  Nehemiah 
Qrew,  Edward  l>aon,  and  Samnel  OoUua  eoltiyated  the 
aame  department  with  diligence  and  anocesa.  Grew  haa 
left  an  intersating  account  of  the  anatomical  pecaliaritiea 
of  the  intestinal  canal  in  canons  animala ;  Tyaon  in  the 
dissection  of  a  porpoise^  an  opoasom,  and  an  onrang  outang, 
addncea  aome  Talnable  illnatrationa  of  the  comparatiTe 
•  differencee  between  the  atmetore  of  the  homan  body  and 
J  that  of  the  lower  animala ;  Oollina  has  the  merit  of  con- 
•*  cdrin^  and  execnting  on  an  enlarged  plan,  a  comprehenaiye 
ajrstem,  embodying  aU  the  information  then  extant  With 
the  aid  of  TyK»n  and  hia  own  reaearches,  which  were  Jboth 
extenaiire  and  accurate,  he  composed  a  system  of  anato- 
mical knowledge  in  which  he  not  only  giyea  ample  and 
accurate  descriptions  of  the  structure  of  the  human  body, 
and  the  varioua  morbid  changes  to  which  the  organs  are 
liable,  bat  illuatratea  the  whde  by  accurate  and  interesting 
sketches  of  the  peculiaritiea  of  the  lower  animala.  The 
Bsatter  of  thia  work  ia  ao  excellent  that  it  can  only  be 
aaeribed  to  ignorance  that  it  haa  received  ao  little  attention. 
Ihough  regai^  aa  a  compilation,  and  though  indeed 
much  of  the  hnman  anatomy  ia  derived  from  Vesalina,  it 
has  the  advantage  of  the  worka  published  on  the  Continent 
al  that  time^  thai  it  embodiea  most  of  the  valuable  facta 
derived  from  Halpig^  WUis,  and  Yieusaena  The  Com- 
parative Anatomy  ia  almost  all  original,  the  result  of 
personal  reeearoh  and  dissection;  and  the  pathological 
obaervationa,  though  occaajonally  tinged  with  the  spirit 
of  the  times,  ahow  the  author  to  have  been  endowed  with 
the  powera  of  obeervation  and  judidoua  reflection  in  no 
ordinary  degreei 

About  thia  time  alao  we  recognise  the  first  attempts  to 
atndy  the  minute  constitution  of  the  tissues,  by  the 
eombination  of  the  microeoope  and  the  effects  of  chemical 
agents.  Bone  furnished  the  fibrst  inatance  in  which  this 
method  waa  put  in  use ;  and  though  Gkgliardi,  who 
yndertook  the  inquiry,  bad  fallen  into  some  mistakes  which 
it  required  the  observation  of  Malpighi  to  rectify,  this  did 
not  deter  dopton  Havers  and  Nesbitt,  in  England,  and 
Ooutia],  Du  Hamel,  and  Delasone,  and  afterwwds  Heria- 
iaat,  in  Franoe,  from  resuming  the  same  train  of  investi- 
ption.  The  miatakea  into  which  theae  anatomists  fell 
belong  to  the  imperfect  method  of  inquiry.  The  facta 
vhich  thfly  aaoertained  have  been  verified  by  recent  experi- 


Aen  years  aisertne  pubuc  . 
Henry  Ridley,  another  Enj : 
himaelf  by  a  monograph  on  th  i 
from  errors,  contains^  neverti 
tiona.     Ridley  is  the  first  w) 
restiform  processes,  or  the  pi 
He  reoqgnised  the  figure  o 
human  subject ;  he  remarked 
he  diaoovered  the  ainua  whid 

Raymond  Yieuaaena,  by  thi 
on  neurography  in  1684,  thn  i 
tion  and  structure  of  the  bra . 
nerves  ;  and  gave  a  descripl  i 
distribution  of  the  latter  mon 
,.the  formation  and  conneotiG: 
e^Mcially  he  gave  views  whic  i 
by  subsequent  anatomista. 
vessels,  puUiahed  in  1 705,  coi  I 
His  observationa  on  the  stni< 
m  1706,  andenlarged  in  1715 
of  the  intimate  structure  of  ai  i 
most  fully  devebped  by  the  1 1 

To  the  same  period  beloii 
Godfrey  Bidloo  and  William  I 
however,  stained  a  reputation  i 
aa  hia  own  the  engravinga  of  I 
diatingmshed  himself  by  a  mil 
glands  already  known  to  Ci 
deecription  of  the  intestinal  gl 
and  Payer  ;  and  by  demonst]: 
the  arteiiea  and  veina  of  the  ii 

The  anatomical  geniua  of  ! 
aince  the  death  of  Malpighi, 
revive  in  Landsi,  Yailaalva, 
Santorini  and  Morgagni  YaJ  i 
himself  by  his  d^ription  oi 
which,  in  possessing  stiU  great 
than  that  of  Duvemey,  is  vali 
of  rendering  anatomy  altogetli 
Santorini,  who  waa  professor  n 
friend  of  Yalsalva  and  Morgag: 
tiona,  which  relate  to  the  mvi 
and  several  of  the  nerves,  the 
the  nose  and  ita  cavitiea,  thci 
chest  and  belly,  and  the  organ 
aexea,  furnish  beautiful  modeli 
perspicuity,  precision,  and  no^i 
had  then  appeared.  These 
bear  the. impress  of  accurate 
ception,  may  be  aafely  comj 
writinga  which  have  appeared 
are  particularly  interesting, 
known  as  a  pathological  anai 
healthy  atructure.  His  Advena 
1706  and  1719,  and  his  F) 
contain  a  aeriee  of  obaervationj 
previoua  anatomista,  and  to  d 
the  healthy' atructure  of  many 
Many  parte  he  deacribea  ane 
previously  obaervecL  All  his 
knew  what  true  anatomical  d< 
this  respect^  indeed,  the  three 
may  be  said  to  have  anticipated 
a  century  ;  for,  while  other  8 
giving  looee  and  inaccurate  c 
with  much  fanciful  auppoaitio 
Morgagni  laboured  to  detenni 
tomical  characters  of  the  parts 


its  tnnaition  into  the  mucous  membranes  and  their  aevetal 
diYisiona.  Be  then  esplainji  the  distribution  of  the  cellular, 
membrane,  the  aponeurotic  expansions,  and  the  perioa-' 
teum  and  perichondrium,  l^  either  of  which,  he  ahowe, 
every  bone  of  the  skeleton  is  invested  and  connected.  Ue 
finally  gives  a  rery  distinct  view  of  the  arrangement  of  the 
internal  membranes  of  cavities,  those  named  sesuus  and 
fibro-seroos,  and  the  manner  of  their  distribution  over  the 
contained  organs.  This  essay,  which  is  .a  happy  example 
of  generalisatioii,  is  remarkable  for  the  interesting  general . 
views  of  the  structure  of  the  anii^  body  which  it  exhibits ; 
and  to  Bonn  belongs  the  merit  of  sketching  the  first 
outUnes  of  that  system  which  it  was  reeorved  for  the 
;  genius  of  Bichat  to  complete  and  embellish.  Lastly, 
;  Bordeu,  in  an  Wborate  essay  on  the  mucous  tissue,  or 
ceUnlar  organ,  as  he  terms  it^  brought  forward  'some 
interesting  vietra  i]f  the  constitution,  nature,  and  extent  of 
the  cellular  membrane. 

Though  anatomy  was  hitherto  cultivated  witb  much 
success  as  illustrating  the  natural  history  and  morbid  states 
or  the  human  body,  yet  little  had  been  done  for  the  eludda* 
tion  of  local  diBeases,  and  tht)  nugjcal  means  by  which 
they  may  be  successfully  treated.  The  idea  of  applying 
anatomical  knowledge  directh^  to  this  purpose  appears  to 
have  originated  with  Bemarq^n  Genga,  a  Roman  surgeon, 
who  pnbUshed  in  1672,  at  Rome,  a  work  entitled' i9it^ruxi/ 
Anaiomyf  or  the  Anatomical  HiaUyry  of  the  Bonu  and 
JfatcUi  of  the  Human  Body^  tviih  the  DeeeripHon  </  thti 
liiood^weesele.  This  work,  which  reached  a  second  edition 
in  1687,  is  highly  creditable  to  the  author,  who  appears  to 
have  studied  intimately  the  mutual  relations  of  different 
parts.  ^  It  is  not  improbable  that  the  example  oT  Qenga  led 
F^dfyn,'a  surgeon  at  Ghent,  to  undertake  a  dmilar  task 
about  thirty  years  after.  For  this,  however,  he  was  by  no 
means  well  qualified;  and  the  work  of  Palfyn*  though 
Dttring  the  name  of  Surgical  AnaUmy,  is  a  miserable 
compilation,  meagre  in  details,  inaccurate  in  description, 
and  altogether  unworthy  of  the  honour  of  being  republished, 
as  it  afterwards  was  by  Antony  Petit 

While  these  two  authors,  however,  were  usefuUy  employed 
In  showing  what  was  wanted  for  ihe  surgeon,  others  were 
occupied  in  the  collection  of  new  and  more  accurate  facts. 
Alfainus,  indeed,  ever  assiduous,  had,  in  his  account  of  the 
operations  of  Ran,  given  some  good  dcetches  of  the  relative 
anatomy  of  the  bladder  and  urethra ;  and  Cheselden  had 
already,  in  his  mode  of  cutting  into  the  nrinaiy  bladder, 
shown  the  necessity  of  an  exact  knowledge  of  the  relations 
of  contiguous  parts.  The  first  decided  application,  however, 
of  this  species  of  anatomical  research^  it  was  reserved  for  a 
Dutch  anatomftt  of  the  18th  century  to  make.  Peter 
Csmper»  professor  of  anatomy  at  Aoisterdam,  published  in 
i  ir60  and  1762  his  anatomico-pathological  demonstrations 
of  the  parts  of  the  human  arm  and  pelvis,  of  the  diBeases 
incident  to  them,  and  the  mode  of  relieving  them  by 
operation,  and  explained  with  great  deamesa  the  situation 
of  the  blood-vessels,  nerves,  and  important  muscles.  His 
remarks  on  the  lateral  operation  of  lithotomy,  which 
contain  all  that  was  then  known  on  the  subject,  are  exceed- 
ingly interesting  and  valuable  to  the  surgeon.  It  appears, 
further,  that  he  was  the  first  who  examined  anatomicaUy 
the  mttchani*m  of  ruptures,  his  delineations  of  which  were 
published  in  1801  by  Sdmmering.  Camper  also  wrote  some 
important  memoirs  on  Comparative  Axiatomy,  and  he  was 
the  author  of  a  well-known  work  on  the  Relatione  of 
AjMtomy  to  the  Fine  Arte. 

Ihe  attention  of  anatomists  was  now 'directed  to  the 
•?Tirfdftt'*^n  of  the  most  obscure  and  least  explored  parts 


especially  by  Ruyaoh,  Nuc 
points,  notwithstanding,  reli 
bution  in  particular  organs, 
animals,  ivere  imjperfectiy  aa 
WilUam  Hunter  investigate    I 
posed  the  doctrine  that  t'l* 
ilunter,  who  tmdertook  t'       i 
hypothesis  by  experiment,  d    i 
in  the  neck  in  birds.     Astiie     i 
of  this  order  of  vessels,  not      I 
bu^  in  reptiles  and  fishes,  tl 
among  the  pupils  of  Hunt 
length  communicated,  in  I    i 
Society  of  London,  an  aoooun    i 
in  biidi,  fishes^  and  reptili 
demonstrated  them.    The  su    j 
investigated  by  the  second  It    i 
merit  of  disQOvering  these  vc    < 
now  mentioned.     But  whatc   i 
may  have  instituted,    He^i   i 
observations  to  the  Royal  1   i 
possess  the  strongest  as   w   1 
diacoTery.-   The  same  auth   - 
complete  account  of  the  ai  ' 
lymphatic  system  in  man  an< 
supplied  an  important  gap  i 
is  ttie  first  who  distinguial  i 
orders — the  superficial  and  tl  i 
ties  and  in  the  internal  or  i 
structure  of  the  intestinal  vi  1 
observations  of  LieberkUhn ;    i 
obeervations  on  the  corpusc!  • 
He  finally  applied  his  anati  : 
many  of  tiie  physiological  an 
the  animal  body.    Ten  years  i 
pupil  of  Hunter,  gave  a  secoi  i 
the  lymphatics,  which,  thou{  i 
novelty,  contains  many  inter  i 
also  examined  the  structure  c 

Lastly,    Cnajkshank,  in   \ 
history  of  the  anitomy  of  th< 
he  maintains  the  accuracy  of  I 
the  lymphatics  are  the  onl; 
minute  account  than  heretof(  i 
coats  and  valves ;  and  exp]  i 
lymphatic  glands.     He  also  in 
them  mieroedopically,  verifyii 
of  Lieberkfihn.    The  prigin  ol 
rather  by  inference  than  diret 
three  works,*  though  in  other 
a  considerable  objection  that 
are  much  mixed  with  hypothe  I 
ings  on  properties,  and  that 
always  distinguished  from  mer ! 
same  time  Haase  published  an  i 
the  skin  and  intestines,  and  the 

To  complete  this  sketch  of  I 
of  the  lymphatic  system,  it  mii 
who  had  been  engaged  from  tl: 
same  train  of  investigation, 
pupils  several  curious  facts  reli 
lymphatitf  system.  When  at 
sevual  preparations,  at  the 
Grand  Duke  of  Tus<»ny{  and 
Sciences  at  Fttis  announced  i 
tot  their  prise  essay  appointed 
resolved  on  communicating  t 
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from  theM  cauBw  hk  work  did  not  appear  till  1787. 
Tbeaa  delaji,  however,  nnfavourable  as  they  were  to  his 
chums  of  priority  to  SheMon  and  Cmikshank,  were* on 
the  whole  advantageons  to.  the  perfection  of  his  work, 
which  is  not  only  the  most  maioiificent,  bat  also  the  most 
complete  that  ever  was  published  on  the  lymphatiosL  In 
hit  account  of  the  ▼essels  and  their  valves  he  confirms 
some  of  HewBon's  observations,  and  rectifies  others.  Their 
origin  he  proves  by  inference  much  in  the  same  manner 
as  Cmikshank;  but  he  anticipates  this  author  in  the 
account  of  the  glands,  and  he  gives  the  most  minute 
description  of  the  superficial  and  deep  lymphatics,  both  in 
the  members  and  in  tiie  internal  organs. 

General  accounts  of  the  nerves  had  been  given'  with 

various  degrees  of  accuracy  by  Willis,  Vieussens,  Winalow, 

and  the  first  Monro;  and  the  subject  had   been  uuch 

rectified  and  unproved  by  the  indefatigable  HaUer.     The 

first   example  of    minute  descriptive    neurography  was 

given  in  1748  by  John  Frederick  Meckel,  whose  account 

of  the  fifth  pair,  and  of  the  nerves  of  the  face,  will  long 

remain  a  lasting  proof  of  accuracy  and  research.      The 

same  subject  wss  investigated  in  1760  by  Hirsch,  and  in 

1777  by   Wrisbeig.      In   1766   Metzger   examined    the 

origin,   distribution,  and    termina^on  of  the  first   pair, 

~-a  point   which  was  afterwards  very  minutely  treated 

by    Scarpa   in   his   anatomical   disquisitions,    published 

in  1780  ;  and  the  internal  nerves  of  the  nostrils  were 

examined  in  1791  by  Haasei     The  optic  nerve,  which  had 

been  studied  originally  by  Yaroli,  and  afterwards  by  Mery, 

Duvemey,  Henkel,  Moeller,  Hein,  and  Kaldschmid,  was 

examined  with  extreme  accuracy,  with  the  other  nerves 

of  the  organ  of  vision,  by  Zinn,  in  his  elaborate  treatise. 

The  phrenic  nerves  and  the  oesophageal  branches  of  the 

eighth   pair  were  studied  by   Haase;  the  phrenic,   the 

abdominal,   and  the   pharyngeal    nerves,    by   Wriaherg; 

those  of  the  heart  most  minutely  by  Andersch ;  and  the 

origins,   formation,  and  distribution    of  the    intercostal 

.  nerve,  by  Iwanoff,  Ludwig,  and  Oirardi     The  labours  of 

P  these  anatomists,  however,  were  eclipsed  by  the  splendid 

^  works  of  Walter  on  the  nerves  of  the  chest  and  belly; 

X  and  those  of  Scarpa  on  the  distribution  of  the  8th  pair, 

^  and  splanchnic   nerves  in  general      In   minuteness   of 

description  and  in  beauty  of  engraving  these  works  have 

not  yet  been  equalled,  and  will  never  perhaps  be  surpassed. 

About  the  same  time,  Scarpa,  so  distinguished  in  every 

branch  of  anatomical  research,  investigated  the  minute 

.  structure  of  the  ganglions  and  plexuses.     The  anatomy  of 

ffi  the  brain  itself  was  slso  studied  with  great  attention  by 

1-^  the  second  Monro,  Malacarne,  and  Vicq  d'Azyr. 

Lastly,  the  anatomy  of  the  gravid  uterus,  which  had 

been  originally  studied  by  Albinus,  Roederer,  and  Smellie, 

^  was  again  illustrated  most  completely  by  William  Hunter, 

^  whose  engravings  will  remain    a   lasting    memorial   of 

^  scientific  seal  and  artistic  talent 

The  perfection  which  anatomical  science  attained  in 
the  Ust  ten  years  of  the  eighteenth  and  during  the  pre 
sent  century  is  evinced  not  only  in  the  improved  character 
of  the  systems  published  by  anatomists,  but  in  the  enor^ 
mous  advance  which  has  taken  place  in  the  knowledge 
of  the  minute  structure  of  the  animal  tissues,  of  the  de- 
velopment of  the  tissues  and  organs,  and  of  the  modifica- 
tions in  form  and  structure  exhibited  by  various  groups 
nf  an'™*l*r 

The  first  who  gave  a  good  modem  ^rstem  was  Sabatier ; 
but  his  work  was  speedily  eclipsed  by  tho  superior  merits 
of  the  treatisea  of  Sduunering^  Biohat,  aud  Portal.  The 
axcellent  work  hj  Samuel  Thomas  S5mmering^  originally 


Qerman  language  in  1800  and  1801,  maintaining  the  kigh 
character  which  it  first  possessed  for  desr  srrangeBieat, 
accurate  description,  and  general  precision,  was,  betweeo 
the  years  1841  and  1844,  republished  in  ei^  volumes  at 
Leipeio  by  Bischoff;  Henle,  Buschke,  Theile,  Ysleotin, 
Vogel,  and  Wagner,  with  suitable  additions,  and  a  large 
amount  of  new  and  accurate  information.  In  this  edition 
Rudolph  Wagner  gives,  in  the  first  division  of  the  fint 
volume,  the  life^  correspondence,  and  literary  vritiogi  of 
Sonunering;  and  in  the  second  volume  the  anatomy  of 
the  bones  and  ligaments.  The  third  volume  oontaiiis  the 
anatomy  of  the  muscles  and  the  vascular  system  by 
Theile.  Valentin  devotes  one  volume,  the  fourth,  to  the 
minute  anatomy  of  the  nervous  system  and  its  parts,  as 
discloeed  by  careful  examination  by  the  microscope ;  end 
it  must  be  allowed  that  the  author  has  been  at  great  pains 
to  present  just  views  of  the  true  anatomy  of  the  brain, 
the  spinal  cord,  the  nervooa  branches,  and  the  ganglia 
In  the  fifth  volume^  Huschke  of  Jena  gives  the  anatoiakal 
history  of  the  viscera  and  the  organa  of  the  senaes,  a 
department  which  had  been  left  in  aome  degree  incomplete 
in  the  original,  but  for  one  division  of  wluch  the  author 
had  left  useful  materials  in  his  large  figures  slready 
mentioned.  In  the  aixth  volume,  an  entire  and  oompleto 
system  of  general  anatomy,  deduced  from  personal  obae^ 
vation  and  that  of  other  careful  obeerveia^  the  materials 
being  in  general  new,  and  in  all  instances  confirmed  and 
rectified,  is  given  by  Prof.  Henle.  The  aeventh  volume  ooa- 
tains  the  history  of  the  process  of  development  in  ™««iiw>it* 
and  man,  by  Th.  L.  W.  Bischoffl  The  eighth  velnme 
treats  of  the  pathological  anatomy  of  the  human  body,  by 
Julius  Vogel,  but  contains  only  the  first  division,  relating 
to  the  generalities  of  the  subjects  This,  which  is  probably 
the  most  accurate  as  it  is  the  most  elaborate  system  d 
anatomical  knowledge  up  to  the  date  of  ita  publication  in 
1844,  was  translated  into  the  French  language  by  Jourdan, 
and  publiahed  in  1846  under  the  name  of  £neyclopSdu 
A ncUomique,  The  eighth  volume  waa  translated,  into Engliih 
in  the  year  1847. 

The  Anatomie  GMraU  of  Bichat  is  a  monument  of  his 
philosophical  genius  which  will  last  as  long  as  the  strnctnrs 
and  functions  of  the  human  body  are  objects  of  interest 
dis  Ar^atomM  Dueriptive  is  distinguished  by  dear  and 
natural  arrangement,  precise  and  accurate  description,  snd 
the  general  ingenuity  with  which  the  subject  ii  treated 
The  physiological  obaervationa  are  in  general  correct,  often 
novel,  and  always  highly  interesting.  It  is  unfortonat^ 
however,  that  the  ingenious  author  was  cut  off  prematurely 
during  the  preparation  of  the  third  vclume.  The  later 
volumes  are,  however,  pervaded  with  the  general  spirit  by 
which  the  others  are  impressed,  and  are  highly  creditable 
to  the  learning,  the  judgment,  and  the  diligence  of  MH. 
Roux  and  Buisson.  The  system  of  Portal  is  a  valuable 
and  correct  digest  of  anatomical  and  pathological  knov- 
ledge,  which,  in  exact  literaiy  information,  is  worthy  of 
the  author  of  the  J/ittoire  de  tAnaiomie  H  di  la  Ckirwrgie, 
and,  in  accuracy  of  descriptive  details,  shows  that  H. 
Portal  trusts  not  to  the  labours  of  his  predecessors  only. 
Boyer  published  in  1808  a  complete  treatise  on  Descriptive 
Anatomy.  Cloquet  formed,  on  the  model  of  the  AmatomM 
Demriptive  of  Bichat,  a  system  in  which  he  avails  himself 
of  the  literature  and  precision  of  SOmmering  and  the 
details  of  Portal  An  English  translation  of  this  voik 
was  prepared  by  Dr  Knox.  Cruveilhier  published  io 
1834-35  a  good  general  treatise  on  Deaoripttva  Anatomy, 
which  was  translated  into  English,  and  published  aa  i 
part  of  The  Librarjf  </  Mtdi^mt^     Cmvulhiar^s 


Bat  the  most  elaborate  systeiti  of  human  anatomy  which 
has  proceeded  from  the  French  school  is  the  groat  treatise 
of  Bomgeiy,  illustrated  by  numerous  large  and  beautif ully- 
eokmred  plates  of  the  parts  and  organs.  It  consists  of 
two  dlTisionSy  one  on  Medical  and  Physiological  Anatomy ; 
the  other  on  Surgical  Anatomy. 

J.  F.  Meckel  published  between  1815  and  1820  a 
mtniTin]  of  Descriptive  Anatomy  which  combines  the 
philoeophical  generalisations  of  Bichat  with  the  precise 
description  and  pathological  knowledge  of  Portal  During 
the  succeeding  thirty  years  excellent  systematio  treatins 
in  the  Qerman  language  were  prepared  by  Bosenmikller, 
C.  F.  P.  Krause,  Frederick  Hildebrand  (the  4th  edition  of 
whidi  was  edited  in  1 830  \ij  the  eminent  anatomist  £.  H. 
Weber),  and  Fred.  Arnold.  In  1 846  Joseph  Hyrtl  published 
a  system  of  Human  Anatomy,  and  in  the  following  year  a 
Tn<^««<^1  of  Topographical  and  Surgical  Anatomy,  both  of 
which,  but  more  especially  the  latter,  have  gone  through 
aewal  editiona  Luschka,  the  professor  of  anatomy  in 
Tfibingen,  has  prepared  a  valuable  treatise  on  Regional 
Anatomy,  in  which  attention  is  particularly  directed  to  the 
relations  of  the  ports  which  are  of  interest  to  the  physiciatt 
and  surgeon.  The  text-book  by  Hermann  Meyer  of  Zurich 
is  also  worthy  of  mention  as  a  work  in  which  the  mechanical 
construction  and  uses  of  parts  are  descri]i)ed  with  great 
care.  Henle's  treatLse  on  Human  Anatomy,  the  publication 
of  which  was  conmienoed  in  1855,  though  the  last  volume 
was  not  completed  untQ  1873,  Is,  however,  the  most 
complete  work  on  the  subject  which  has  as  yet  issued  from 
the  Qerman  press  during  the  latter  half  of  the  present 
century.  It  is  remarkable  not  only  for  the  elaborate 
description  of  the  organs  and  tinues  of  the  body,  and  the 
ample  references  to  Sib  labours  of  other  observers,  but  for 
the  number  and  beauty  of  the  wood  engravings. 

In  Qreat  Britain  systematio  treatises  on  Human  Anatomy 
were  pubUshed  in  the'  earlier  part  of  the  present  century 
by  Andrew  Fyfe^  John  Bell,  the  third  Monro,  and  John 
€k>rdon,  all  of  whom  were  teachers  in  the  Edinburgh  school 
In  London,  Jones  Quain  prepared  an  excellent  text-book, 
which,  under  a  succession  of  editors,  who  have  kept  each 
new  edition  on  a  level  with  the  advancing  tide  of  anatomical 
knowledge,  has  been  much  esteemed  not  only  for  the 
deamess  of  its  descriptions,  but  for  the  soundness  of  its 
information  on  the  various  branches  of  human  Systematio 
Anatomy.  The  7th  edition,  under  the  editorial  superin- 
tendence of  Professors  Sharpey,  Allen  Thomson,  and 
deland,  appeared  between  1864  and  1867.  The  passing 
of  the  Aaatomy  Act  in  1832,  by  affording  facilities  for 
the  pursuit  of  practical  anatomy,  gave  a  great  stimulus  to 
its  study  in  this  country,  and  to  facilitate  the  acquisition 
of  a  knowledge  of  the  subject  many  text-books  have  been 
published.  The  most  important  ars  Harrison's  Dublin 
DUtector^toid.  the  well-known  Demontiraiioni  of  Anatomy  by 
Prof.'  ElHa.  The  increased  importance  attached  by  surgeons  to 
a  predse  scquaintance  with  the  knowledge  of  those  regions 
in  which  operations  have  most  frequently  to  be  performed, 
has  led  to  the  production  of  valuable  special  works  on 
their  snatomy.  The  treatise  of  Allen  Bums  on  the  head 
and  neck,  those  of  Sir  Astley  Cooper  and  Sir  W.  Lawrence 
on  hernia,  Morton's  Anatomy  of  the  Surgical  Regiont,  the 
excellent  plates  on  Surgical  Anatomy  by  Joseph  Madise,  and 
the  beant^  drawings  by  Ford  from  the  dissections  of  Prof. 
ElUs,  with  descriptive  letterpress,  are  highly  creditable  to 
British  anatomists ;  whilst  the  treatise  on  hernia  by  Scarpa, 
and  doquef  s  and  Heaselbach's  works  on  the  same  subject, 
reflect  credit  on  tiie  Italian,  French,  and  Qerman  schoola 

But  special  treatises  have  also  been  written  on  otfaor 


tomy  of  Expression,  described 
and  action  of  the  muscles  of 
variations  in  th^  usually  des 
muscular  system  in  man  have 
and  numerous  memoirs  have  b 
by  M<Whinnie,  Hallett,  W.  Qrv 
and  M'Alister.  F.  0.  Ward  i 
Osteobgy  which  is  characterii 
accuracy  of  its  description ;  Q 
which  the  physical,  physiologi( 
of  the  skeleton  are  dwelt  upon, 
fusely-illustrated  work  on  the 
surfaces  for  muscular  attachmc 
Sir  Charles  Bell's  engravings  ( 
more  elaborate  plates,  and  Uar 
of  these  vessels,  all  deserve  not 
work  on  the  Anatomy  of  the  Ari 
is  that  by  Richard  Quain,  wh; 
large  plates,  with  543  pages 
It  will  long  continue  a  standai 

Numerous  treatises  on  the 
system  have  been  published. 
Wenxel,  Reil,  Tiedemann,  Qa 
and  Eeichert  have  prepared 
anatomy  of  the  great  nerve  cei 
in  various  animals;  and  by 
Ecker,  the  development  of  the 
studied.  In  Italy  the  memoin 
of  the  brain,  and  of  Bellingeri 
nerves,  an  of  importance.  F 
writings  of  Serres,  of  Foville,  o 
thrown  much  new  light  on  the 
Qreat  Britain,  Sir  Charles  Bel 
nervous  system,  developed  and 
separate  nature  of  the  nervei 
In  1836,  and  again  in  1847,  { 
instructive  treatise  on  the  anat< 
1830  and  1834  Joeeph  Swan 
of  engravings  in  illustration 
nerves,  and  Bobert  Lee  has 
arrangement  and  distribution 
and  uterus.  In  the  Cydopcedia 
under  the  editorial  superintc 
Todd,  original  memoirs,  not  onl 
anatomy,  by  eminent  writers, 
done  much'to  diffuse  a  knowlei 

The  improvement  which  hac 
struction  of  the  compound  n 
years  subsequent  to  1822,  ha 
degree  to  enable  anatomists  tc 
mation  on  the  intimate  structi 
tissues  of  the  animal  body.  F 
the  nineteenth  century,  optidi 
had  at  intervals  endeavoured 
microscope  at  once  an  instrui 
more  free  from  sources  of  error 
had  hitherto  been  possible  to  ob 
ever,  still  adhered  to  the  compou 
ment  was  not  achromatic ;  anda< 
cal  aberration  uncorrected  rend 

Between  1812  and  1815  I 
had  attempted  to  construct  ao 
one  single  lens,  but  found  tl 
M.  Selliguca  of  Paris,  in  1823, 
that  this  could  be  done  by  mak 
of  four  achromatic  compound 
compowd  of  two  single  lenses. 


pound  micrcMcopes  upon  a  similar  priDciple. 

By  the  labours  of  theae  practical  opticians,  and  the 
suggestiona  of  yarioua  scientifio  penona,  as  Sir  John 
Herachel,  Sir  Richard  Airy,  Mr  Barlow,  one  great  defect 
of  the  compound  microscope  was  obviated.  l£e  effects  of 
spherical  aberration  were  in  the  next  place  oyeroome  in  a 
▼ery  simple  manner  by  the  experiments  of  ICr  Joseph 
Jaduon  Lister,  who  had  early  observed  that  the  combined 
achromatio  object-glasses  deyised  by  Selligues  were  fixed  in 
their  cells  with  the  oouTex  side  foremost,  a  most  improper 
position,  as  it  renders  the  spherical  errors  Tsiy  great 
This  gentleman  found,  after  various  trials,  that  by  placing 
three  or  more  achromatic  glasses  with  their  plane  surfaces 
directed  foremost,  it  was  possible  to  correct  completely  all 
spherical  aberration. 

This  fact  was  made  known  in  the  beginning  of  the  year 
1830 ;  and  by  its  application  the  compound  microscope  was 
brought  to  a  high  degree  of  perfection  as  an  achromatic 
instrument  in  ISai  and  1832,  and  became  the  means  of 
affording  Tsluable  assistance  in  anatomical  inquiries.     The 
use  of  the  microscope,  in  anatomy,  which  had  in  the 
times  of  Malpighi,  Leeuwenboeck,  William  Cowper,  Baker, 
Fontana,   Hewson,  and  the  second  Monro,  been  much 
cultivated,  but  had  afterwards,  from  the  imperfection  of 
the  instrument  and  the  illusions  to  which  it  not  unfre- 
quently  gave  rise,  been  neglected,  now  became  so  general 
and  so  necessaiy,  that  since  the  year  1833  minute  struc- 
tural anatomy  has  been,  if  not  created  anew,  at  least 
most  thorou^y  revised.      The  amount  of  knowledge 
has  been  enormously  increased ;  that  which  waa  already  pos- 
sessed has  been  rendered  greatly  more  accurate  and  predae. 
It  is  impossible  in  this  place  to  name  the  authoEa  of  all 
the  valuable  monographs  which  have  appeared  during  ibib 
past  forty  years,  but  those  who  have  especially  advanced 
the  progress  of  our  knowledge  of  the  minute  structure  of 
the  tissues  and  organs  may  be  referred  ta    Johannes  MQIler 
in  1830  published  an  elaborate  commentary  on  the  minute 
structure  of  the  glands,   the  first  work  in  which  the 
anatomy  of  these  organs  was  examined  and  elucidated  in 
a  comprehensive  and  sjrstematio  manner.       Ehrenberg 
explained  the  structure  of  numerous  inf  uaoria,  and  disclosed 
the  peculiarities  of  many  other  structures,  animal,  vegetable, 
and  mineral,   which    had   previously   eluded   the  most 
skilful  researches.      Francis  Kiem^,  in  1833,  eave  the 
first  correct  account  of  the  minute  anatomy  of  Uie  liver. 
Schleiden  in  1838,  atad  Schwann  in  1839,  pulJiahed  most 
important  generalisations  on   the   cellular  structure  of 
vegetable  and  animal  organisms.    Martin  Barry  oommuni- 
oated  new  facts  on  the  structure  of  the  ovum  and  on  the 
structure  >of  cells  generally.     John  Qoodsir   laid  great 
emphasis  on  the  office  of  the  nucleus  in  the  nutrition, 
growth,  and  reproduction  of  cells,  and  on  the  arrangement 
of  the  cells  within   an  organism   into  departments  or 
territories.     Virchow,  by  his  researches  into  the  connective 
tissues,  has  still  further  developed  the  idea  of  the  cellular 
structure  of  the  animal  orgamsm,  and  the  importance  of 
cells  in  the  performance  of  physiologicftl  and  pathological 
processes.  Lionel  Beale  attributed  both  to  the  nucleus  and  to 
the  substance  of  the  cell  immediately  surrounding  it  import- 
nnt  functional  properties.  Max  Schultze  showed  the  identity 
in  nature  between  the  sarcode  substance  of  the  lower  animal 
organisms  and  the  contents  of  the  ceUs  in  the  higher  animals^ 
and  applied  to  these  substances  the  common  term  proto* 
plasm,  which  had  previously  been  introduced  by  Hugo  von 
Mohl  to  designate  a  similar  material  in  the  vegetable  cell 
The  minute  structure  and  development  of  bone  has 
been  carefully  investigated  by  J.  Qoodsir,  W.  Sharpey,  H. 


of  cartilage  by  Schwann  and  Schultse;  of  the  Uood  sad 
blood-vessels  by  Henle,  GuHiver,  Qoeket^  F^et,  sad 
Wharton  Jones ;  of  the  nmcous  membranes  by  Bowdso; 
of  the  serous  membranes  by  Henle^  ReftVliughsmwi, 
Ludwig^  and  Klein;  of  the  teeth  by  Betria^  A.  Kssmjth, 
J.  Qoodsir,  J.  Tomes,  &  Owen,  Csermsk,  Huxl^,  sad 
Waldeyer.  The  stmetare  of  thelnng*  haa  been  xnvcstigstod 
by  Addison,  Bainey,  and  Bossign<d;  of  the  Udnef  ^ 
Bowman,  Henle,  and  Schwe^ggeneidei ;  of  the  Unr  hf 
Beale  and  Hering;  of  the  spleen  by  Ssnders,  Qnj, 
Kllroth,  and  W.  Mfiller;  of  the  testide  hj  A.  Goopv, 
KdUiker,  and  Henle ;  of  the  ovary  by  Pflflger  snd  WsUsyv ; 
of  the  ^ymus  by  A.  Cooper  and  Simon ;  of  the  staDa^ 
and  intestines  by  K5Iliker,  Biinton,  and  Fny;  of  ti» 
pUicenta  by  Eschricht,  Beid,  Sharpey,  Qoodsir,  Vsn  dcr 
Kolk,  Yirehow,  Farre,  Priestley,  BoDeston,  &eolaiii,  sad 
Turner ;  of  the  organs  of  sense  by  Henle,  Bowman,  Eii, 
H.  Mfiller,  Schultse,  Oorti,  Beissnor,  and  DeitenL 

The  general  results  of  the  labours  of  these  snd  other 
investigators  have  been  from  time  to  time  incorportted 
into  systematio  treatises  on  microsoopio  anatomy,  of  whidi 
reference  may  more  especially  be  made  to  tiiose  prepsrsd 
by  J.  Berres,  F.  Qerber,  A.  Hill  Hassall,  A.  Kolliker,  W. 
Sharpey,  W.  Bowman,  F.  Leydig,  Frey,  and  &  Strieker. 
Side  by  side  with  these  inquiries  into  the  structure  sad 
development  of  the  tissues,  the  evolution  of  the  emhrTO 
out  of  the  fertilised  ovum  has  been  carried  on.  Puikinj^ 
Von  Baer,  Coete,  Wharton  Jones,  Valentin,  &  Wagner, 
R&thke,  J.  MtOler,  Prevost  and  Dumas,  Martin  fiuiy, 
Beichert,  Bischofl^  Kolliker,  Vogt,  Allen  Thomson,  Owan, 
Von  Siebold,  D^jardin,  Milne-Edwards,  Oanar^  Agpsni, 
Huxley,  Kitchen  Parker,  and  Kowalevaky  have  sll  eootd 
buted  important  memoirs  on  various  branehesof  embryology 

Comparative  Anatomy,  which  during  the  18th  oentoiyva 
diligendy  cultivated  by  Daubenton,  Pallas,  Haller,  Bnffoa, 
Joka  Hunter,  and  the  second  Monro,  haa  become  duiing  tiie 
present  century  a  subject  of  increased  interest,  from  its  intir 
mate  connection  with  the  scienoes  of  soolpgy,  physiology,  sad 
geol<^.  It  has  consequently  been  studied  with  great  aesl 
and  assiduity,  and  multitudea  of  monographs^  aa  well  u 
numerous  systematic  treatises  on  the  asatcHny  both  of  the 
vertebrata  mnd  invertebrate,  have  been  published. 

To  name  even  a  tithe  of  the  workers  and  authoif  wbo 
have  added  to  our  knowledge  of  the  facts  of  edmparstifs 
anatomy  would  occupy  considerable  spaoa  It  may  soffios 
to  refer  to  those  whose  writings  have  contributed  BMi 
materially  to  the  advance  of  the  science.  In  Ftbda, 
Cnvier,  Dameiil,  the  Saint-Hilaires,  Blanchard,  De  Blain- 
ville,  H.  and  Alphonse  Milne-Edwards,  Qenrsis,  sad 
Gratiolet;  in  Qermany,  Meckel,  Tiedemann,  Von  Baer, 
Spix,  Martina,  Bojanus,  Otto,  Carus,  J.  MQller,  Leodnrt, 
Gegenbaur,  and  Haeckel;  in  Sweden  and  Denmark, 
Betrius  and  Eschricht ;  in  Holland  and  Belgium,  Vsa  der 
Kolk,  Vrolik,  and  Van  Beneden;  in  America,  Agsai^ 
Wyman,  and  Burmeister ;  in  Great  Britain,  £.  Home^  A 
Carlisle,  B.  Grant,  Bichard  Owen,  J.  Barclay,  R  Knox,  J. 
Qoodsir,  Q.  Busk,  Bymer  Jones,  W.  K  Carpenter,  T.  E 
Huxley,  G.  J.  Allman,  W.  H.  Flower,  St  George  Miwl. 
and  J.  Murie  are  names  identified  with  one  or  mon 
branches  of  the  subject 

The  investigations  into  the  form  and  structors  of 
animals  have  led  anatomists  to  search  for  parts^  in  ck» 
ammal  which  correspond  with  parts  in  other  animabiB 
their  mode  of  development  and  airangement,  and  to 
evolve  from  their  researches  general  doctrines  of  csgsnie 
forma.  The  conception  entertained  by  Goethe  of  tfat 
presence  of  a  pre-maxtllary  element  In  the  hnman  upptf 


uoexne  ana  UEen,  airectea  anatonusts  into  a  line  of 
inqoiry  which  has  been  prodQctdve  of  frnitful  resolta,  and 
has  exerdaed  a  great  influence  on  the  progress  and  direction 
of  biological  science.  Qeoffroy  St  Hilaire  and  C.  Martins 
in  France;  Spiz,  Cams,  Qegenbaor,  and  Haeckel  in  Qer- 
many;  and  Owen,  Qoodsir,  Humphry,  Huxley,  Parker, 
and  Qeland  in  Great  Britain,  haver  all  published  important 
memoirs  in  .this  department  of  anatomical  researcL 

The  formation  of  anatomical  museums  in  connection 
with  nniversities,  and  elsewhere,  by  enabling  specimens 
to  be  accumulated  for  observation  and  comparison,  has 
contributed  in  no  small  degree  to  the  progress  of  anatomical 
edence.  Pre-eminent  amongst  these.  U  the  collection 
originally  formed  by  the  genius,  energy,  and  self-devoted- 
ness  of  John  Hunter,  which,  under  Uie  fostering  care  of 
the  council  of  the  Boyal  College  of  Surgeons  of  England, 
has  been  materially  augmented  in  all  its  departments  by  a 
Bucceasion  of  curator»---Clift,  Owen,  Quekett^  and  Flower. 
The  aid  which  has  been  afforded  to  anatomists  in  the 
publication  of  their  researches,  more  espedaUy  in  providing 
plates  and  other  expensive  means  of  illustration,  by  the 
Teamed  societies  of  Europe,  tod  the  circulation  which  has 
been  given' to  their  memoirs  through  the  TranMctions  and 
Proeeedingi  of  these  societies,  and  through  the  Journals 
devoted  to  anatomical  and  physiologicsd  science,  have 
materially  contributed  to  the  diffusion  of  a  knowledge  of 
discoveries,  and  to  the  general  advance  of  the  science. 

SPECIAL  ANATOMY  OF  THE  HUMAN  BODY. 

Man,  zoologically  speaking,  belongs 
to  the  Mammalian  class  of  the  Verte- 
brate sub-kingdom,  tL«.,  his  young  are 
brought  forth  alive,  and  nourished 
during  infancy  on  milk  secreted  in 
mammaiy  or  milk-forming  glands.  In 
common  with  all  vertebrate  orgamsms, 
he  possesses  a  spine  or  vertebral  column 
and  a  skull,  in  which  are  contained 
the  brain  and  the  spinal  marrow,  and 
on  the  ventral  surface  of  the  spinal 
column  are  situated  the  several  sub- 
divisions of  the  alimentary  canal 

But  man  possesses  certain  special  or 
distinctive  anatomical  characters.  The 
most  noticeable,  as  seen  on  an  external 
inspection  of  his  body,  is  his  erect 
position.  He  is,  indeed,  the  only  liv- 
ing creature  that  can  walk  or  stand 
erect,  %,e,,  with  the  ass  of  the  spine 
vertical ;  with  the  hip  and  knee  joints 
capable  of  being  fully  extended,  so 
that  the  leg  is  brought  into  line  with 
the  thigh;  with  the  foot  so  planted 
on  the  ground  that  it  rests  on  the  heel 
behind  and  on  the  roots  of  the  toes 
in  hont;  with  the  upper  limbs  so 
arranged  as  to  act,  not  as  instruments 
of  progression,  but  of  prehension ;  and 
with  the  head  so  balanced  on  the  top  '^'^SK^JST^JS 
of  the  spine  that  the  face  and  eyes  b«ad  nd  tmnk.  me 
look  directly  to  the  frgit  His  bones,  JSeTii^SitJElS 
joints,  and  muscles  are  constructed  **»•  Mfrt»n>^ia«i  n«T- 
and  arranged  so  as  to  enable  him  to  -  -  -  -  - 
preserve  the  erdct  attitude  without 
fatigue.  In  other  vertebrate  the  axis 
of  tiie  spine  is  oblique  or  horisontal, 
the  hip  and  knee  joints  are  penna- 
.nently  bent  at  a  more  or  lees  acute  angle^  the  limbs  oor- 


the  iMdu  The  ailment* 
•Tjmnd  reqiintorjtnbee, 
ieen  la  ontllne,  an  vea- 
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tnnk. 


head  is  articukted  with 
the  spine  at  or  near^he 
hinder  end  of  the  skulL 
Owing  to  the  oblique  or     j 
horizontal  attitude  of  the    / 
body  in    the    vertebrate 
generally,   and  its   erect 
position  in  man,  the  terms  ^^ 
which  are    employed  in    to 
describing  the  relative  positio 
used  in  the  same  sense  by 
anutomist     Thus,  parts  whi 
perior,  or  above   other   par 
human  body,  are  anterior,  o 
in  other  vertebrate;  and  p 
are    posterior,   or  behind  ot 
in  man,  are  superior  to  then 
vertebrate.      To  obviate  the 
which  must  necessarily  arise  ' 
paring  the  human  body  wit 
other  vertebrates^    certain    < 
terms  have  been  recommend 
may  be  employed  whether  th 
of  the  body  be  erect  or  noii:ere 
the  aspect  of  parts  directed  tc 
region  where  tiie  atlas  or  first  i 
situated  is  atlanial,  that  diiectc 
the  sacrum  is  taeralf  that  to^ 
back  is  dotdol,  that  towards 
is  ventral  or  hamal.     Quite 
the  term  prm-axicd  has  been  i 
atlantal,  and  pott-axial  to  seen 
The  body  may  be  considerdc 
divided  by  an  imaginary  plane, 
muial  plane,  into  two  lateral 
similar  halves,  a  right  and  left 
that  it  exhibits  a  bilateral  s 
metry;  and  the  constituent  p 
are  described. as  being  extemcu 
internal  to  each  other,  according 
their  relative  position  to  this  pit 
For  descriptive  purposes,  ako, 
may  subdivide  the  body  into  Ax 
and  Appendiouiab  portiona   1 
Axial  part  is  the  stock  or  stem 
the  body,  and  consists  of  the  He 
the  Neck,  and  the  Trunk.     1 
trunk  is  agsin  subdivided  iiito 
chest  or  ^orax,  and  the  belly 
Abdomen;  and  the   abdomen 
agaSn  subdivided  into  the  ab 
men  proper  and  the  Pelvis, 
the  organs  essential  to  the  pr 
head  is  lodged  the  brain,  from 
prolonged  down  the  spinal  cana 
are  the  ears,  and  opening  on 
nostrilB,  and  mouth.     Prolonge 
gullet  and  windpipe,  with  the  1 
Qie  organ  of  voice.    Within  th' 
and  gullet;  and  in  the  abdomen 
intestine,  Uver,  spleen,  pancreas 
concerned  in  the  ^uinaxy  and  | 
Appxndiouiab  part  f ormB  the  1 
organs  essential  to  life.     In  i 
Upper  and  Lower — ^the  former  i 
sion,  the  latter  of  progressioa 
body  are  not  homogeneous  in  st 
sevml  systems  of  oigans^  each 


boDM  ooUeotiTely  foim  the  Usseous  system;  tae  joints  toe 
Articnlatoiy  system;  the  muscles,  which  move  the  bones 
at  the  joints,  the  Mnsonlar  system;  and  these  several  systems 
collectively  constitate  the  oi|;ans  of  Locomotion.  The  blood 
and  lymph  vessels  form  the  Yasonlar  system ;  the  brain, 
spinal  marrow,  and  nerves,  the  Nervous  system,  with  which 
is  intimately  associated  the  oi|;ans  of  Sense;  the  longs  and 
windpipe,  the  Respiratory  system;  the  alimentary  canal, 
with  the  glands  opening  into  it»  the  Digestive  system;  the 
kidneys,  bladder,  and  nrethra,  the  Urinaiy  system;  the 
testides,  spermatio  dncts,  and  penis  in  the  male,  with  the 
ovaries,  atems,  and  ditoris  in  the  female^  the  Generative  or 
Beprodoctive  system ;  the  skin,  with  the  hair  and  naals, 
the  Tegumental^  system.  These  various  systems  are  so 
vranged  with  rderence  to  each  other  as  to  form  an  organic 
wholfti 

Akatout  07  THB  Obqaxb  ov  Loooxotion. 

The  organs  of  locomotion  consist  of  the  mumles  or  active 
organs,  and  the  bones  and  joints  or  passive  organs.  The 
anatomy  of  the  bones  will  first  attract  our  attention. 

Osasous  System — Ostboloot — Skilbton. — ^The  word 
Skeleton  (from  vK^XXm,  to  dry)  signifies  literally  the  diy  or 
hard  parts  of  the  body.  When  used  in  a  limited  sense  it 
is  applied  merely  to  tiie  bonos,  but  when  used  in  a  wider 
and  more  philosophic  sense  it  comprises  not  only  the  bones 
or  osseous  skeleton,  but  the  cartilages  and  fibrous  mem- 
branes which  complete  the  framework  of  the  body.  The 
first  evidence  of  a  skeleton  in  the  embryo  is  the  appear^ 
ance  of  membranes  in  many  parts  of  which  cartilage  is 
devdoped,  and  in  course  of  time  this  cartilage  is  converted 
into  bone.  In  some  animals,  however,  as  in  the  cartila* 
ginous  fish,  the  osseous  conversion  does  not  take  place,  and 
tiie  skeleton  remains  permanently  cartilaginous;  and  in  the 
very  remarkable  fish  called  Lancelet^  or  Amphioxuiy  the 
skeleton  consists  almost  entirely  of  fibrous  membrane. 

The  skeleton  serves  as  a  basis  of  support  for  the  soft 
parts,  as  affording  surfaces  of  attachment  for  muscles  and 
as  a  protection  for  many  delicate  organs.  In  the  verte- 
brata  the  osseous  skeleton  is  dothed  by  the  musdes  and 
skin,  and  is  tedinically  called  an  encUhMeton,  In  inverte- 
brata  the  dcdeton  is  not  unfrequently  on  the  surface  of  the 
body,  and  is  termed  an  exo-  or  dervuhskeleton.  In  some 
vertebrates  («.^.,  the  armadillo,  tortoise,  and  sturgeon),  in 
addition  to  the  proper  endoHEJcdeton,  skeletal  pUtes  are 
developed  in  connection  with  the  integument,  so  that  th^ 
possess  a  dermo^deton  likewise.  £i  some  vertebrates, 
also,  a  partial  dcdeton  is  formed  within  the  substance  of 
some  of  the  viscera — e^,,  in  ruminant  animals  a  bone  ia 
situated  in  the  heart ;  in  the  walrus  and  other  camivora, 
in  rodents,  bats,  and  some  monkeys,  a  bone  lies  in  the 
penis;  and  in  the  leopard,  jackal,  and  other  camivora,  a 
cartilaginous  style  lies  in  the  middle  of  the  tongue.  These 
parts  form  a  splanchno-  or  visceral  dcdeton.  By  some 
anatomists  the  teeth,  which  are  unquestionably  hard  parts 
of  the  body,  are  also  referred  to  the  splandmo-skeleton, 
though  they  are  special  modifications  of  the  papills  of  the 
mucous  membrane  of  the  gum.  In  man,  the  teeth  being 
ezduded,  there  is  ndther  ezo-  nor  splanchno-skdeton,  but 
only  an  endo^kdeton. 

in  each  of  the  great  subdivisions  of  the  body  an  endo- 
skdeton  exists,  so  that  we  may  speak  of  an  Asal  Skdeton 
and  an  Appendicular  Skdeton.  The  Axial  Skeleton  con- 
sists of  the  bones  of  the  spine  and  head,  the  ribs,  and  the 
"breastbone;  the  Appeudienliir  Skeleton,  of  the  boaea  of 
the  limbs.  TLe  number  of  bonea  in  tli6  ekdeton  variw  at 
diSereDt  periods  of  lifo.    In  the  adult  there  aie  abo6t  200, 


distmct  beoome  fused  together.  In  Flates  xTT^  JUL, 
and  XIV.,  front,  back,  and  side  views  of  the  entire  skdeton 
are  given,  together  with  figures  of  the  skull  and  aevenl  of 
its  constituent  bonea 

We  shall  conmience  the  description  of  the  Axial  Skelb- 
TON  by  giving  an  account  of  the  bones  of  the  spine. 

The  Spine,  Spinal  or  Ykbtebbal  Column,  chine,  or  baek- 
bone,  consists  of  a  number  of  superimposed  bones  irhick 
are  named  Yertebrs,  because 
they  can  move  or  turn  some- 
what on  each  other.  It  lies 
in  the  middle  of  the  bade  of 
the  neck  and  trunk ;  has  the 
cranium  at  its  summit ;  the 
ribs  at  its  sides,  whidi  in 
their  turn  support  the  upper 
limbs;  whilst  the  pdvis,  ynth 
the  lower  limbs,  is  jointed 
to  its  lower  end.  The  spine 
consists  in  an  adult  of  twenty- 
six  bones,  in  a  young  diild 
ol  thirty-three,  certain  of  the 
b<xies  in  the  spine  of  the 
child  becoming  ankylosed 
or  blended,  with  each  other 
in  the  adult  These  blended 
bones  lose  their  mobility,  and 
are  called  false  vertebras; 
whilst  those  which  retain 
their  mobility  are  the  true 
vertebras.  In  the  vertelvata 
the  bones  of  the  spine  are 
arranged  in  groups,  which 
may  be  nam^  from  their 
position  —  vertebras  of  the 
neck  or  oervicd;  of  the  chest, 
dorsal  or  thoradc:  of  the 
loins,  lumbar ;  of  the  pdvis, 
sacral;  and  of  the  tail,  coccy- 
geal or  caudal ;  and  the  num- 
ber of  vertebras  in  each  group 
maybe  expressed  inaformula. 
In  man  the  formula  is  as  fol- 
lows:— CrDisLisSBCoci-Sd  bones,  as  seen  in  the  child; 
but  the  five  sacrd  vertebrae  fuse  together  into  a  single  bone— 
the  sacrum — and  the  four  coccygeal  into  the  sin^  ooecyx. 
Hence  the  sacrum  and  ooocyx  of  the  adult  are  the  false, 
whilst  the  lumbar,  dorsal,  and  cervical  are  the  troe 
vertebrae. 

The  vertebras  are  irregularly-shaped  bones,  but  as  a 
rule  have  certain  characters  in  common.  Each  posaeoaes  a 
body  and  an  ardi,  whidi  endose  a  ring,  with  certain  pro- 
cesses and  notches.  The  Body,  or  Centrum,  is  a  ahat 
cylindffl*,  which  by  its  upper  and  lower  sor&ces  is  cxm- 
nected  by  means  of  fibro-cartilage  with  the  bodies  of  the 
vertebras  immediatdy  above  and  bdow.  The  odlectiTe 
series  of  vertebral  bodies  f <Hins  the  great  oohmm  of  tlie 

3>ine.  The  Arch,  also  called  Neund  Arch,  becaose  it  en- 
oeee  the  spinal  marrow  or  nervous  axis,  ^rings  from  the 
back  of  the  body,  and  consiBts  of  two  symmetricd  hslTes 
united  behind  in  the  middle  line.  Each  half  eonsiats  of  an 
anterior  part  or  pedide,  and  a  posterior  part  or  Ismioa 
The  Rings  coQectivdy  fonn  the  roinal  canaL  Tbs  ?to- 
cesses  uraally  spring  from  the  arch.  The  spinous  prooefli 
projects  bock-warda  from  tL©  junction  of  the  two  luauna, 
and  the  collective  sories  of  thess  prooaases  gir^  to  ^ 
entire  column  the  «pmy  dianutct  from  which  hs&  ^iii^  '•^ 
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lor  oonneciing  aajaoeni  Yeireom  logeioer.  ine 
Noftxihei,  situated  on  the  upper  and  lower  borders  of  the 
pedicles,  form  in  the  articulated  spine  the  intervertebral 
lorajxiina  through  which  the  nerves  pass  oat  of  the  spinal 
canal. 

^IThe  vertebrs  in   each   group  have  characters  which 
speciaUj  distinguish  them.      In  man  and  all  mammals, 
xvith.  few  exceptions,  whatever  be  the  length  of  the  neck, 
the  Cervical  Yertebrsa  are  seven  in  number.     The  excep- 
tiona  are  the  three-toed  sloth,  which  has  nine,  and  Hoff- 
mann's sloth  and  the  manatee,  in  which  there  are  only  six. 
In  ixianj  whales  the  seven  cervicals  are  fused  in  the  adult 
into  a  single  bona     In  man  the  body  of  a  cervical  vertebra 
is  comparativelj  small,  and  its  upper  surface  is  transversely 
concave ;  the  arch  has  long  and  obliquely  sloping  lamlns ; 
the  ling  is  large  and  triangular ;  the  s^ine  is  short,  bifid, 
and  horizontal ;  the  transverse  process  consists  of  two  bars 
of  l>one,  the  anterior  springing  from  the  side  of  the  body, 
the    posterior  from  the  arch,  and  uniting  externally  to 
enclose  a  foramen,  through  which,  as  a  rule,  the  vertebral 
artery  passes ;  the  articular  processes  are  flat  and  oblique, 
and  the  upper  pair  of  notches  are  deeper  than  the  lower. 
The  first,   second,   and  seventh  cervical  vertebrte  have 
characters  which  specially  distinguish  them.     The  first,  or 
Atlcu,  has  no  body  or  spine :  its  ring  is  very  large^  and  on 
each  side  of  the  ring  is  a  thick  mass  of  bone,  the  lateral 
mass,  by  which  it  articulates  with  the  occipital  bone  above 
and  the  second  vertebra  below.    The  second  vertebra,  Axu, 
or  Vertebra  d^mtaia^  has  its  body  surmounted  by  a  thick 
tooth-like  odurUoid  process,  which  is  regarded  as  the  body 
of  the  atlas  displaced  from  its  proper  vertebra  and  fused 
with  the  axis.     This  process  forms  a  pivot  round  which 
the  atlas  and  head  move  in  turning  the  head  from  one  side 
to  t-be  other ;  the  spine  is  large,  thick,  and  deeply  bifid. 
The  seventh,  called  Vertebra  prominenSf  is  distinguished 
by  its  long  prominent  spine,  which  is  not  bifid,  and  by 
the  small  size  of  the  foramen  at  the  root  of  the  transverse 
process.     In  the  human  spine  the  distinguishing  character 
of  all  the  cervical  vertebra  is  the  foramen  at  the  root  of 
the  transverse  process,  but  amongst  mammals  thii  is  not 
an  invariable  character,  for  in  the  cetacea  the  transverse 
process  of  the  atlas  is  imperforate,  and  in  the  horse, 
ruminants,  and  many  quadrumana,  the  seventh  cervical 
vertebra  has  no  foramen   at  the  root  of  its  transverse 
proccfls. 

The  Dorsal  Vertebras,  more  appropriately  called  costal  or 
thoracic,  are  twelve  in  number  in  the  human  spine ;  but 
amongst  mammals  they  range  from  eleven  in  the  arma- 
dillo to  twenty-two  in  the  Cape  hyrax  and  Hoffmann's 
sloth.  They  are  intermediate  in  size  and  position  to  the 
cervical  and  lumbar  vertebre,  and  are  all  distinguished 
by  having  one  or  two  smooth  surfaces  on  each  side  of 
the  body  for  articulation  with  the  head  of  one  or  two 
ribs.  The  arch  is  short  and  with  imbricated  laminas ;  the 
ring  is  nearly  circular ;  the  spine  is  oblique,  elongated, 
and  bayonet-shaped  ;  the  transverse  processes  are  directed 
back  and  out,  not  bifid,  and  with  an  articular  surface  in 
front  for  the  tubercle  of  a  rib ;  and  the  articular  processes 
are  flat  and  nearly  vertical  The  first,  twelfth,  eleventh, 
tenth,  and  sometimes  the  ninth,  dorsal  vertebra  are  dis- 
tiDguished  from  the  rest  The  first  is  in  shape  like  the 
seventh  cervical,  but  has  no  foramen  at  the  root  of  the 
transverse  process,  and  has  two  articular  facets  on  each 
side  of  the  body ;  the  niath  has  sometimes  only  one  facet 
at  the  side  of  ike  body ;  the  tenth,  eleventh,  and  twelfth 
have  invariably  only  a  single  facet  on  the  side  of  the  body, 
but  the   eleventh  and  twelfth  have  stunted  transverse 


amongst  mammais  tney  range  zrom  two  in  tne  platypus  to 
eight  in  the  hyrax  or  agouti  They  are  the  lowest  of  the 
true  vertebrsB,  and  also  the  largest,  especially  in  the  body. 
The  arch  has  short  and  deep  laminas ;  the  ring  is  triangular; 
the  spine  is  massive  and  hatchet-shaped;  the  transverse 
processes  are  long  and  pointed;  the  articular  are  thick 
and  strong,  the  superior  pair  concave,  the  inferior  convex, 
and  the  inferior  notches,  as  in  the  dorsal  vertebras,  are 
deeper  than  the  superior.  In  the  lumbar  vertebras  and  in 
the  lower  dorsal  an  accessory  process  projects  from  the  base 
of  each  transverse  process,  and  a  mammillary  tubercle  from 
each  superior  articular  proceea  In  man  these  are  small  and 
rudimentary;  but  in  some  mammals,  as  the  kangaroo, 
armadillo,  and  scaly  ant-eater,  the  mammillary  tubercles 
are  large,  and  in  the  baboon,  dog,  cat,  and  beaver,  the 
accessory  processes  are  well  developed.  The  fifth  lumbar 
vertebra  has  its  body  much  thicker  in  front  than  behind; 
its  spine  is  less  massive,  and  its  lower  articular  prpcesses 
are  flat 

The  Sacrum  is  composed  of  five  originally  separate 
vertebras  fused  into  a  single  bone.  In  Uie  bandicoot  it 
consists  of  a  single  vertebra,  whilst  it  has  as  many  as  eight 
in  the  armadilla  The  relative  size  and  completeness  of  the 
sacrum  are  associated  with  the  developmerit  of  the  haunch 
bones  and  of  the  lower  limbs.  In  whales,  where  the  pelvic 
bones  are  rudimentary  and  there  are  no  hind  limbs,  there 
is  no  sacrum.  It  forms  the  posterior  wall  of  the  pelvis,  is 
triangular  in  form,  and  possesses  two  surfaces,  two  borders, 
a  base,  and  an  apex.  The  anterior  or  pelvic  surface  is  con- 
cave, and  is  marked  by  four  transverse  lines,  which  indicate 
its  original  subdivision  into  five  bones,  and  by  four  pairs 
of  foramina,  through  which  are  transmitted  the  anterior 
sacral  nerves.  Its  posterior  surface  is  convex;  in  the 
middle  line  are  tub^des  or  rudimentary  spines,  and  on 
each  side  of  these  are  two  rows  of  tubercles,  the  inner  of 
which  are  the  conjoined  articular  and  mammillary  pro- 
cesses, the  outer  the  transverse  processes  of  the  originally 
distinct  vertebras ;  in  addition,  four  pairs  of  foramina  are 
found  which  transmit  the  posterior  sacral  nerves  from  the 
sacral  canal,  which  extends  through  the  bone  from  b^se  to 
apex,  and  forms  the  lower  end  of  the  spinal  canal  By  its 
borders  the  sacrum  is  articulated  with  the  haunch-bones — 
by  its  base  with  the  last  lumbar  vertebra,  by  its  apex  with 
the  coccyx.  The  human  sacrum  is  broader  in  proportion 
to  its  length  than  in  other  mammals ;  this  great  breadth 
gives  solidity  to  the  lower  part  of  the  spine,  and,  conjoined 
with  the  size  of  the  lateral  articular  surfaces,  it  permits 
a  more  perfect  junction  with  the  haunch-bones,  and  is 
correlated  with  the  erect  position.  Owing  to  the  need  in 
woman  for  a  wide  pelvis,  the  sacrum  is  broader  than  in 
maiL 

The  Coccyx  consists  of  only  four  vertebrae  in  the  human 
spine.  It  is  the  rudimentary  tail,  but  instead  of  projecting 
back,  as  in  mammals  generally,  is  curved  forwards,  and  is 
not  visible  externally,  an  arrangement  which  is  also  found 
in  the  anthropoid  apes  and  in  Hoffmaim's  sloth.  In  the 
spider  monkeys  as  many  as  thirty-three  vertebrae  are  found 
in  the  tail,  and  in  the  long-tailed  pangolin  the  number 
reaches  forty-six.  Not  only  is  the  tail  itself  rudimentary 
Id  man,  but  the  vertebrae  of  which  it  is  composed  are 
small,  and  represent  merely  the  bodies  of  the  true  vertebrae. 
As  there  are  no  arches,  Uio  ring  is  not  formed,  and  the 
spinal  canal  does  iK)t  extend,  therefore,  beyond  the  apex  of 
the  sacrum.  The  first  coccygeal  vertebra,  in  addition  to  a 
body,  possesses  two  processes  or  hotns,  which  -are  jointed 
with  two  corresponding  processes  from  the  last  sacral 
vertebra. 


the  body  in  adolta  being  due  chieflj  to  differences  in  the 
length  of  the  lower  limbe.  The  aTerage  length  of  the 
ipina  k  28  inches ;  its  widest  part  is  at  the  base  of  the 
saemm,  from  which  it  tapers  down  to  the  tip  of  the  coccyx. 
It  diminishes  also  in  breadth  from  the  base  of  the  sacnim 
iipwards  to  the  r^on  of  the  neck.  Owing  to  the  pro- 
jection of  the  spines  behind  and  the  transverse  processes 
on  each  side,  it  presents  an  irregahv  outline  on  those 
aspects;  but  in  front  it  is  more  unifonnlj  rounded,  owing 
to  the  eonvezform  of  the  antero-lateral  surfaces  of  the 
bodies  of  its  respective  vertebrss.  In  its  general  contour 
two  series  of  curves  may  be  seen,  an  antero-posterior  and 
a- lateral  The  antero-posterior  is  the  more  important 
In  the  infant  at  the  time  of  birth  the  sacro-coccygeal 
part  of  the  spine  is  concave  forwards,  but  the  rest  of 
the  spine,  except  a  slight  forward  concavity  in  the  series 
of  dorsal  vertebras  is  almost  straight  When  the  infant 
begins  to  sit  up  in  the  arms  of  its  nurse,  a  convexity  for- 
wards in  the  region  of  the  neck  appears,  and  subsequently, 
as  the  child  learns  to  walk,  a  convexity  forwards  in  the 
n^on  of  the  loins.  Hence  in  the  adult  spine  a  series 
of  convexo-concave  curves  are  found,  which  are  alternate 
and  mutually  dependent,  and  are  associated  with  the  erect 
attitude  of  man.  In  the  human  spine  alone  are  the 
lumbar  vertebras  convex  forward.  A  lateral  curve,  convex 
to  the  lighl^  opposite  the  third,  fourth,  and  fifth  dorsal 
▼ertebrs,  with  compensatory  curve  convex  to  the  left 
immediately  above  and  below,  is  due  apparently  to  the 
much  greater  use  of  the  muscles  of  the  right  arm  over 
those  of  the  left,  drawing  the  spine  in  that  region  some- 
what to  the  light  In  disease  of  the  spine  its  natural 
curvatures  are  much  increased,  and  the  deformity  known 
aa  humpback  is  produced.  As  the  spine  forms  the  central 
part  of  the  axial  skeleton,  it  ^ts  as  a  column  to  support 
not  only  the  weight  of  the  body,  but  of  all  that  can  be 
carried  on  the  huA,  back,  and  in  the  upper  limbs :  by  its' 
transvene  and  spinous  processes  it  serves  also  to  give 
attachment  to  numerous  muscles,  and  the  transverse  pro- 
cesses of  its  dorsal  vertebras  are  also  for  articulation  with 
the  ribs. 

The  Thokaz,  Piotxtb,  or  Chbst  is  a  cavity  or  enclosure 
the  walls  of  which  are  in  part  formed  of  bone  and  cartilage. 
Its  skeleton  consists  of  the  sternum  in  front,  the  twelve 
dorsal  vertebras  behind,  and  the  twelve  ribs,  with  their 
corresponding  cartilages,  on  each  side. 

The  Sternum  or  Breast  Bone  is  an  elongated  bone 
which  inclinte  downwards  and  forwards  in  the  front  wall 
of  the  chest  It  consists  of  three  parts — ^an  upper,  called 
manubrium  or  prae-stemum ;  a  middle,  the  body  or  meso- 
stemum;  and  a  lower,  the  ensiform  process  or  xiphi- 
stemum.  Its  anterior  and  posterior  surfaces  are  marked 
fay  transverse  lines,  which  indicate  not  only  the  subdivision 
of  the  entire  bone  into  three  parts,  but  that  of  the  meso- 
atemum  into  four  originally  distinct  segments.  Each 
lateral  border  of  the  bone  is  marked  by  seven  depreesed 
auif acea  for  articulation  with  the  seven  upper  ribs :  at  each 
aide  of  the  upper  border  of  the  prae-stemum  is  a  sinuous 
depression,  where  the  clavicle,  a  bone  of  the  upper  limb, 
articulates  with  this  bone  of  the  axial  skeletoa  The 
ziphi-etemum  remains  cartilaginous  up  to  a  late  period  of 
life,  and  from  its  pointed  form  has  been  named  the  ensi- 
form cartilage. 

The  Bibs  or  Costas,  twenty-four  in  number,  twelve  on 
each  side  of  the  thorax,  consist  not  only  of  the  bony  ribs, 
but  of  a  bar  of  cartilage  continuous  wiUi  the  anterior  end 
of  each  bone,  called  a  eotkU  oartUagty  so  that  they  fumish 
ezao^lei  of  a-cartila^ous  skeleton  in  the  adult  human 


oy  ineir  cosuki  caroiages  to  ibe  side  of  the  sternum,  sad 
are  called  demal  or  true  ribs;  the  lower  five  do  not  icach 
the  sternum,  and  are  named  a-Uenud  or/oZw,  and  of  these 
^  the  two  lowest,  from  being  comparatively  unattached  in 
front,  are  called  free  otfioating.  All  the  ribs  are  aitiea- 
lated  behind  to  the  dorsal  vertebne,  and  as  they  an  tym- 
metrical  on  the  two  sides  of  the  body,  the  ribs  in  soj 
given  animal  are  always  twice  as  numerous  ss  the  domJ 
vertebras  in  that  animal  They  form  a  series  of  otteo- 
cartilaginous  arches,  which  extend  more  or  less  peifectlj 
around  the  sides  of  the  chest  A  rib  is  an  elongated  bon^ 
and  as  a  rule  possesses  a  head,  a  neck,  a  tubercle,  and  a 
shaft  The  head  usually  possesses  two  articular  surf acei, 
and  is  connected  to  the  side  of  the  body  of  two  adjacent 
dorsal  vertebras;  the  neck  is  a  constricted  part  of  the 
bone,  uniting  the  head  to  the  shaft ;  the  tubercle,  doee  to 
the  jimction  of  the  shaft  and  neck,  is  the  part  which  articn- 
lates  with  the  transverse  process  of  the  vertebra.  The 
shaft  is  compressed,  possesses  an  inner  and  outer  surface, 
and  an  upper  and  lower  border,  but  from  the  shaft  bebg 
somewhat  twisted  on  itself,  the  direction  of  the  snrfacea 
and  borders  is  not  uniform  throughout  the  length  of  the 
bone.  The  ribs  slope  from  their  attachments  to  the  spice, 
at  first  outwards,  downwards,  and  backwards,  then  dovo- 
wards  and  forwards,  and  where  the  curve  changes  from 
the  backward  to  the  forward  direction  an  angle  is  formed 
on  the  rib.  The  first,  tenth,  eleventh,  and  twelfth  nbs 
articulate  each  with  only  a  single  vertebra,  so  that  oalj  a 
single  surface  exists  on  Uie  head :  the  aurf aces  of  the  >bft 
of  the  first  rib  are  almost  horizontal;  those  di  the  second 
very  oblique;  the  eleventh  and  twelfth  ribs  are  nidi- 
mentary,  have  neither  neck  nor  tubercle,  and  are  pointed 
anteriorly.  The  libs  are  by  no  meana  uniform  in  length: 
they  increase  from  the  first  to  the  seventh  or  eighth,  and 
then  diminish  to  the  twelfth;  the  first  and  twelfth  ait 
therefore  the  shortest  ribs.  The  first  and  second  ooeta. 
cartilages  are  almost  horixontal,  but  the  others  ate  directed 
upwards  and  inwards. 

.  In  its  general  form  the  chest  may  be  likened  to  a  trun- 
cated cone.  It  is  rounded  at  the  sides  and  flatteoed  in 
front  and  behind,  so  that  a  man  can  lie  either  on  his  back 
or  his  belly.  Its  truncated  apex  slopes  downwards  and 
forwards,  is  small  in  size,  and  allows  of  the  psssaga  of  the 
windpipe,  gullet,  large  veins,  and  nervea  into  the  chest, 
and  of  aevttral  large  arteries  out  of  the  chest  into  the  neck. 
The  base  or  lower  boundary  of  the  cavity  is  much  larger 
than  the  apex,  slopes  downwards  and  backwards,  and  is 
occupied  by  the  diaphragm,  a  muscle  which  separates  the 
chest  from  the  cavity  of  the  abdomen.  The  transTene 
diameter  ia  greater  than  the  antero-posterior,  and  the  sotero- 
posterior  is  greater  laterally,  where  the  lungs  sre  kdged, 
than  in  the  mesial  plane,  which  is  occupied  by  the  heerl 

The  HzAD  forma  the  summit  of  the  axial  part  of  the 
body.  It  oonaiBts  of  two  portions — ^the  Czanium  and  the 
Face. 

The  Skull,  or  skeleton  of  the  head,  is  composed  of  22 
bones,  8  of  which  form  the  skeleton  of  the  cranium,  H 
that  of  the  face.  Except  the  lower  jaw,  which  is  move- 
able, the  bones  are  all  firmly  united  by  immovable  jointi 
The  8  bonea  of  the  cranium  are  so  united  together  by  theff 
edges  as  to  f  urm  the  walk  of  a  box  or  cavity,  the  cranial 
cavi^,  in  which  the  brain  is  lodged.  The  box  of  tba 
cranium  possesses  a  base  or  floor,  a  vault  or  roo(  as 
anterior,  a  posterior,  and  two  lateral  walla.  The  posterns 
wall  ia  formed  by  the  occipital  bone,  which  also  extenda 
for  some  distance  forwards  along  the  middle  of  the  base; 
in  front  of  the  bssal  part  of  the  occipital  is  the  9^^^ 
which  also  sends  a  process  upwards  on  each  side  of  the 
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frmUal,  which  fonna  the  forehead,  and  closes  in  the  front 
of  the  cranial  bor;  forming  the  vault  and  side  walls  are 
the  two  fxarietal  bones;  completing  the  side  walls,  and 
extending  for  a  4hort  distance  along  the  side  of  the  floor, 
«re  the  two  temporal  bones;  the  vertex  oi  the  shall  is  at 
tke  junction  of  the  two  parietal  bones  with  each  other. 


no.  T.  Bactloe  throojcli  the  ilran  Imnedlatelj  to  the  right  of  th«  maslal  plaaei 
TlM lettering aa In  Fig.  t, with, In  addition,  80. bad-oodpltal ;  Ea ex-oceiptal : 
PX,  petroa»4amporal ;  BS,  had-ephonotd;  PS,  pre-ephenoid  (the  letters  are  placed 
In  the  epbenoklal  etnaa);  OS,  orblto^pheuold;  MK,  mee-cthmold;  8C.  aeptal 
cartilage  of  noee;  V,  Tomer;  PI,  paUte;  Pt,  pterygoid  of  sphenoid;  A  frontal 
ainas:  Pf.  pltnlisry  fossa i>K  foramen  magnwn;  a,  angle;  and  «,  symphysis 
ol  lower  Jaw. 

The  fourteen  bones  of  the  face,  which  are  situated  below 
and  in  front  of  the  cranium,  enter  into  the  formation  of  the 
walk  of  cavities  which  open  on  the  front  of  the  face;  thus 
thej  complete,  along  with  the  frontal,  sphenoid,  and  ethmoid, 
the  walls  of  the  twoT  orbits  in  which  the  eye-baUs  are 
lodged;  along  with  the  ethmoid  and  sphenoid,  the  walls  of 
the  nostrils;  and  they  form  the  osseous  waUs  of  the  mouth. 
As  a  general  role,  the  cranial  bones  are  expanded,  and  plaie- 
like  in  form.  The  outer  surface  of  each  bone  assists  in 
forming  the  exterior  of  the  cranium,  and  not  unf requently 
is  marked  by  ridges  or  processes  for  the  attachment  of 
The  inner  surface,  ^^^^  ^  smooth^  and  pitted 


structure,  are  called  its  tableSf  outer  and  inner,  and  are 
separated  from  each  other  by  bone,  looser  and  more  spongy 
in  its  texture,  called  diploe.  In  some  localities,  more 
especially  in  certain  of  the  bones  which  form  the  walls 
of  the  nostrils,  the  diplo^S  disappears,  and  comparatively 
wide  interspaces  separate  the  two  tables  which  contain  air, 
and  are  called  atawtnuMt.  The  margins  of  the  bones  are 
denticulated,  and  it  is  by  the  interlocking  of  the  denticula- 
tions  of  a4jacent  bones  that  they  are  jointed  together,  the 
joints  being  named  iuturea.  The  bones  are  pierced  by 
holes  or  foramina,  and  similar  holes  exist  between  the 
ac^acent  margins  of  some  of  the  bones.  These  foramina 
are  mostly  situated  in  the  floor  of  the  skull,  and  transmit 
arteries  into  the  cranial  cavity  to  supply  the  brain  and 
the  inner  table  with  blood,  and  veins  and  nerves  out  of 
the  cavity.  The  largest  of  these  holes  is  called  fortunei^ 
magnum.  It  lies  in  the  occipital  bone,  immediately  ubove 
the  ring  of  the  atlas;  through  it  the  spinal  marrow  becomes 
continuous  with  the  brain,  and  the  vertebral  arteries  pass 
to  supply  the  brain  with  blood. 

The  Occipital,  or  bone  of  the  Back  of  the  Head  (Figs.  6 
and  7,  and  Plate  XIIL),  consists  of  four  originally  distinct 
pieces  fused  into  a  curved  plate-like  bone.  Its  subdivisions 
are  arranged  around  the  foramen  magnum — the  basilar 
part,  baai-ocdpital,  in  front;  the  condyloid  parts,  ex-occipi- 
tals,  one  on  each  side ;  and  the  tabular  port,  or  supraroccipital* 
behind.  The  anterior  surface  of  the  supraroccipital  is  sub- 
divided into  four  fossss,  in  the  two  upper  of  which  are 
lodged  the  occipital  lobes  of  the  cerebrum,  in  the  two  lower 
the  cerebellum;  the  upper  and  lower  pairs  of  foes»  are 
separated  by  a  groove  for  the  lodgment  of  the  lateral 
venous  sinus.  The  posterior  surface  is  marked  by  a  pro- 
tuberance and  by  curved  lines  for  the  attachment  of 
muscles;  by  its  margin  the  supra-occipital  articulates  with 
the  parietal  and  temporal  bones.-.  Each  ex-occipital  has 
OB  its  under  surface  a  smooth  condyle  for  articulation 
with  the  atlas;  in  front  of  the  condyle  is  a  foramen  which 
transmits  the  last  or  ninth  cranial  nerve,  called  hypogloaaal, 
and  behind  it  a  foramen  for  the  transmission  of  a  vein 
sometimes  eidsts.  The  basl-occipital  articulates  and,  in 
the  adult  skull,  is  fused  with  the  body  of  the  sphenoid 
( Fig.  7).  The  upper  surface  of  the  basi-ocdpital  is  grooved 
for  the  lodgment  of  the  medulla  oblongata. 

Sometimes  the  part  of  the  supra-occipital  situated  above 
the  protuberance  and  upper  curved  line  ossifies  as  an  inde- 
pendent bone,  called  inUrpartetaJL  In  some  mammals,  as 
the  sheep,  the  existence  of  an  interparietal  in  the  young 
skull  is  the  rule  and  not  the  exception. 

The  Sphenoid  or  Wedge-shaped  bone  (Fig.  7,  and  Plate 
XIL),  lies  at  the  base  of  the  skull ;  it  articulates  behind 
with  the  occipital;  in  front  it  is  jointed  to  the  ethmoid  and 
frontal,  and  by  its  lateral  processes  or  wings  to  the  frontal, 
parietal,  and  temporal  bones.  From  its  position,  therefore^ 
it  binds  together  all  the  bones  of  the  cranium,  and,  more- 
over, articulates  with  many  of  those  of  the  face.  For  coi^ 
structive  purposes  it  is  the  most  important  bone  of  the 
head.  It  consists  of  a  centrum  or  body,  with  which  four 
pairs  of  processes  are  connected.  The  body  has  a  deep 
depression  on  its  upper  surface,  compared  in  shape  to  a 
Turkish  saddle,  in  which  is  lodged  the  pituitary  body; 
hence  it  is  called  pituitary  /099a.  In  front  of  tliis  fossa 
is  a  ridge  which  marks  the  place  of  union  of  the  pr^  and 
post-ephenoidal  subdivisions  of  the  body  of  this  bone;  the 
body  is  grooved  laterally  for  the  internal  carotid  artery 
and  the  cavernous  blood  sinuses,  and  it  is  hollowed  oat  in 
its  interipr  to  form  the  sphenoidal  air-sinuaeB:  these  air- 


postenor  cliDoid,  from  which  the  bone  slopes  bock  to  the 
baai-occipital;  this  slope  is  called  the  dortum  tellce,  and  on 
it  rests  tiie  pons  Varolii  From  the  posterior  part  of  each 
side  of  the  body  the  great  wings,  or  aiirtphenoidg,  pass 
outwards  and  upwards  to  the  sides  of  the  skull,  and  each 
sends  off  a  plate-like  process  to  enter  into  the  formation 
of  the  outer  wall  of  the  orbit.  From  the  anterior  port  of 
each  side  of  the  body  the  lesser  wings,  orlniQ-tphefUiidBy 
pass  outwards,  and  assist  in  forming  the  roof  of  each  orbit; 
each  orbito-sphenoid  ends  intemaUj  in  a  knob-like  process 
called  anterior  clinaid,  and  at  its  root  is  a  foramen  called 
optic,  which  transmits  the  second  nerve,  or  nerve  of  sight, 
•  into  the  orbit  From  the  great  wings  on  each  side,  dose 
to  its  junction  with  the  body,  a  pair  of  pterygoid  processes, 
(ailed  internal  and  extemed,  project  downwards,  and  the 
internal  process  ends  in  a  slender  hook  termed  the  hamular 
process.  The  all-sphenoid  is  pierced  by  foramina  called 
roiundum,  ovale,  and  epinoeum,  the  two  former  of  which 
transmit  divisions  of  the  fifth  cranial  nerve,  the  last  an 
artery  to  the  membranes  of  the  brain ;  between  the  orbito- 
and  all-sphenoids  is  a  fissure  which  transmits  the  third, 
fcorth,  sixth,  and  first  divisions  of  the  fifth  cranial  nerve 
into  the  orbit ;  and  at  the  root  of  the  pterygoid  processes 
is  the  vidian  canal,  for  the  transmission  of  a  nerve  of  the 
same  name. 

The  Ethmoid,  or  Sieve-like  bone  (Fig.  7,  and  Flate  XHL, 
fig.  5),  is  situated  between  the  two  orbital  plates  of  the  frontal, 
and  in  front  of  the  body  of  the  sphenoid.  It  is  cuboidal  in 
shape,  and  is  composed  of  a  central  portion  and  two  lateral 
masses,  which  are  connected  together  by  a  thin  horizontal 
plate  pierced  with  holes  like  a  sieve,  and  caUed  eribri/orm. 
This  cribriform  plate  forms  a  part  of  the  floor  of  the  cranial 
cavity ;  on  it  rest  the  two  olfactory  bulbs,  and  the  branches 
of  the  nerves  of  smell,  called  olfactory  or  first  cranial 
nerves,  pass  from  the  bulbs  through  the  holes  in  this  plate 
into  the  nose.  The  central  portion  of  the  bone  is  a  mesial 
perpendicular  plate,  rMS-€tkriv>id,  and  fomis  a  part  of  the 
septum  which  subdivides  the  nose  into  the  right  and  left 
nostrils.  Each  lateral  mass  consists  of  an  external  smooth 
plate,  09  planum,  which  assists  in  forming  the  inner  wall 
of  the  orbit;  and  an  internal  convoluted  part,  colled 
tuperior  and  middle  spongy  bones  or  turbinals,  which  enter 
into  the  formation  of  the  outer  wall  of  the  nostril  These 
turbinals  are  associated  with  the  distribution  of  the  nerves 
of  smell ;  in  the  toothed  whales,  where  there  are  no  olfactory 
nerves,  the  turbinals  are  absent,  whilst  in  some  mammals, 
ns  the  crested  seal,  theiy  assume  a  highly  convoluted  fonn. 
The  lateral  masses  are  hollowed  out  into  air-sinuses,  called 
ethmoidal  ceUs,  which  communicate  with  the  nostrils  and 
\nth  corresponding  sinuses  in  the  spheiioid  and  frontal 
bones. 

The  Frontal,  or  bone  of  the  Forehead  (Figs.  6  and  7,  and 
Plato  XIIL ),  consists  originally  of  a  right  and  left  lateral  half, 
united  by  the  frontal  suture  in  the  middle  line  of  the  fore- 
head. As  a  rule,  this  suture  disappears  in  early  life,  and  a 
single'  greatly  curved  bone  is  formed.  The  bone  is  convex 
forwards,  to  form  the  rounded  forehead,  and  presents  two 
eminences,  the  centres  of  ossification  of  the  bone ;  at  the 
root  of  the  nose  is  an  elevation  called  glabella,  extending 
put  wards,  from  which,  on  each  side,  is  the  supra-ciliary 
ridge,  corresponding  to  the  position  of  the  eyebrow.  In 
the  crania  of  some  races,  e.g.,  the  Australian,  the  forward 
projection  of  the  glabella  and  supra-ciliary  ridges  is  con- 
siderable ;  and  in  the  well-known  skuD  from  the  valley  of 
the  Neander  it  has  reached  a  remarkable  size.  These 
ridges  and  the  (glabella  mark  the  position  of  the  air-sinuses 
in  the  frontal  bone.     The  upper  border  of  each  orbit,  which 


reception  of  the  frontal  lobes  of  the  brain  ;  the  ooocavity 
is  deepened  by  the  backward  projection  at  two  thin  plates 
of  bone  which  form  the  roofs  of  the  orbitB,  which  pHata 
are  separated  from  each  other  by  the  deq>  notch  in  which 
the  ethmoid  bone  is  lodged ;  along  the  margiiis  of  thii 
notch  may  be  seen  the  openings  into  the  frontal  air-smnaeaL 

The  Parietal  bones,  two  in  nnmber  (Figs.  6  and  7,  and 
Fkte  XIY.),  form  the  greater  part  of  the  aide  wall  of  the 
skull,  and  mount  upwards  to  the  vertex,  where  they  nnita 
together  along  the  line  of  the  aagittal  satureu  £adi  boDS 
possesses  about  the  centre  of  its  outer  surface  an  estuwaa^ 
the  centre  of  ossification  of  the  bone,  with  which  a  hoDov 
on  the  cerebral  surface,  lodging  a  convdutian  of  the  parietal 
lobe  of  the  brain,  corresponds.  The  bone  is  quadnlatend 
in  fonn.  Three  of  its  margins  are  strongly  denticnlated, 
for  junction  with  the  occipital,  frontal,  and  oosreaponding 
parietal ;  the  fourth  is  scale-like,  for  union  with  Ihe  tem- 
poral, and  forms  the  equanunu  suture;  near  t)ie  upper 
margin  on  the  cerebral  surface  is  a  groove  for  the  lodgment 
of  the  superior  longitudinal  venous  smiia.  The  anterior 
inferior  angle  articulates  with  the  ali-ephenoid,  and  ii 
marked  by  a  groove  for  the  meningeal  artery;  the  posterior 
inferior  is  grooved  for  the  lateral  venous  s»ti».  imd  artico- 
latee  with  the  mastoid  of  the  temporal 

The  Temporal  bones,  two  in  number  (Figs.  6  and  7. 
and  Plate  XIV.),  are  placed  at  the  side  and  base  of  the 
skull,  and  are  remarkable  for  containing  in  their  interior 
the  organs  of  hearing.  Each  bone  consista  originally  of 
four  subdivisions — a  squamoso-zygomatic,  a  tympanic^  a 
petro-mastoid,  and  a  styloid — ^which  in  course  of  time  fose 
together  to  form  an  irregnlar-shaped  bona.  The  squamous 
part  of  the  squamoso-zygomatic  is  a  thin  plate  which  forms 
that  part  of  the  side  of  the  skull  familiarly  known  as  the 
"  templa*  The  zygoma  extends  horizontaUy  forwards  si 
a  distinct  arched  process,  to  join  the  malar  or  cheek-bone. 
At  the  root  of  the  zygoma  is  a  smooth  fossa,  called  giUnoid, 
which  receives  the  condyle  of  the  lower  jaw,  and  assists  in 
forming  the  temporo-maxillary  joint  The  tympanic  portion 
forms  in  the  foetus  a  ring,  which  enlarges  subsequently  mto 
a  curved  plate  that  forms  the  wall  of  the  external  auditory 
meatus,  or  passage  into  the  tympanum  or  middle  ear.  The 
tympanic  and  squamoso-zygomatic  parts  of  the  \kxm  fuse 
together;  but  a  fissure,  called  Olaeerian^  situated  behind 
the  glenoid  fossa,  marks  their  original  separation ;  in  this 
fissure  the  slender  process  of  the  malleus  (one  of  the  bones 
of  the  tympanum)  is  lodged.  The  petro-mastoid  or  periotk 
part  of  the  temporal  contains  the  organ  of  hearing,  and  9 
complicated  in  its  internal  ^atomy.  It  extends  forwaidi 
and  inwards  along  the  floor  of  the  skull,  and  forms  on  tiw 
exterior  of  the  skull  the  large  nipple-shaped  mastoid  ^ 
cess.  This  process  is  rough  on  its  outer  surface,  for  tkt 
attachment  of  muscles,  and  is  hoUowed  out  internally  nto 
the  mastoid  cells  or  air^nusea^  which  communicate  vxtli 
the  tympcmum  or  middle  ear.  The  petrous-temporal  ii 
distinguished  by  its  stony  hardness,  and  has  the  form  of  a 
three-sided  pyramid.  Its  apex  lies  in  relation  to  the  dd9 
of  the  body  of  the  sphenoid ;  its  base  corresponds  to  the 
tympanic  cavity  and  external  meatus ;  its  under  surface  a 
rough,  and  forms  a  part  of  the  under  surface  of  the  skull ; 
its  anterior  and  posterior  surfaces  are  smooth  and  in  rela- 
tion to  certain  parts  of  the  brain.  The  petrous  part  of  the 
bone  is  traversed  by  a  canal  which  transmits  the  internal 
carotid  artery  and  sympathetic  nerve  into  the  aanisl 
cavity;  in  its  posterior  surface  is  a  passage,  itUa^ 
meatus,  down  which  the  seventh  cranial  nerve  proceeds ; 
at  the  bottom  of  the  meatus  the  auditory  part  of  that 
nerve  enters  the  internal  ear,  whilst  the  part  of  the  nervt 
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sty£<ymastotd  faramen.  The  styloid  piK>ce88  la^a  alender  part 
of  the  bone  which  projects  downwards  from  the'  tympanic 
plate,  and  is  connected  with  tho  small  coma  of  the  hyoid 
bone  by  the  stylo-hyoid  ligament.  It  does  not  unite  with 
the  rest  of  the  bone  until  a -comparatively  late  period. 
Between  the  pe^us- temporal  and  ex -occipital  is  the 
ftiguku'  /brameii,  which  transmits  out  of  the  skull  the 
eighth  cranial  nerve  and  the  internal  jugular  vein. 

The  fourteen  bones  of  the  Face  are,  as  a  rule,  much 
smaller  than  those  of  the  Cranium ;  some  have  the  form 
of  thin  scales,  others  are  more  irregular  in  shape.  They 
are  named  as  follows:  —  Two  superior  mazillaryy  two 
palate,  two  malar,  two  nasal,  two  lachrymal,  two  inferior 
turbinal,  a  vomer,  and  an  inferior  maxilla. 

The  Superior  Maxillae,  or  bones  of  the  Upper  Jaw  (Figs. 
6  and  7,  and  Plate  XIY.),  form  the  skeleton  of  a  lai^ge  part 
of  the  face,  and  enter  into  the  formation  of  the  walls  of  the 
cavities  of  the  nose,  mouth,  and  orbit ;  around  them  the 
other  bones  of  the  face  are  grouped.  The  facial  surface 
of  each  bone  presents  in  front  a  large  foramen  for  the 
transmission  of  the  infrarorbital  branch  of  the  fifth  cranial 
nerve,  and  behind,  several  small  foramina  for  the  tran^ 
mission  of  nerves  to  the  teeth  in  the  upper  jaw.  On  thb 
same  surface  is  a  rough  process  for  articulation  with  the 
malar  bone.  The  orbital  surface  is  smooth,  forms  the 
floor  of  the  orbjt,  and  possesses  a  canal  in  whidi  the  infra- 
orbital nerve  lies.  The  nasal  surface  forms  a  part  of  the 
outer  wall  and  floor  of  the  nostril,  and  presents  a  liole 
leading  into  a  large  hollow  in  the  substance  of  the  bon6, 
called  the  antrum,  or  superior  maxillary  air-sinus.  The 
nasal  surface  articulates  with  the  inferior  turbinal  and 
palate  bones.  The  nasal  and  facial  surfaces  become  eon- 
Unuous  with  each  other  at  the  anterior  aperture  of  the 
nose,  and  from  them  a  strong  process  ascends  to  join  the 
frontal  bone  dose  to  the  glabella;  this  process  also  articu- 
lates with  the  lachrymal  and  nasal  bones.  The  palatal 
surface  forms  a  part  of  the  bony  roof  of  the  mouUi,  and 
presents  in  front  a  small  hole  (the  incitiite  foramen)  which 
communicates  with  the  nose.  In  the  sheep  and  many  other 
mammals  this  hole  is  of  large  size ;  the  palatal  surface  is 
bounded  externally  by  a  thick  elevated  border,  in  which 
are  the  sockets,  or  alveoli^  for  the  lodgment  of  the  fangs 
of  the  teeth;  internally  this  surfaoe  airtioulates  by  a  narrow 
border  with  the  other  superior  maxilla  and  with  the  vomeTy 
and,  posteriorly,  with  the  palate-bone.    

The  Palate-bone  (Fig.  7,  and  Plate  ZIY.)  lies  in  cojq- 
tact  with  the  inner  smf  aoe  and  posterior  border  of  the 
superior  iwayi'IIo^  and  separates  it  from  the  sphenoid.  It 
is  in  shape' not  imlike  the  capital  letter  L,  the  horizontal 
limb  forming  the  hinder  part  of  the  bony  roof  of  the 
mouth  by  its  lower  surface,  and  the  back  part  of  the  floor 
of  the  nose  by  its  upper.  The  ascending  limb  assists  in 
forming  the  outer  wedl  of  the  nose,  and  subdivides  into 
an  anterior,  or  orbital,  and  a  posterior,  or  sphenoidal,  pro- 
cess. At  the  junction  of  the  two  limbs  is  the  pyravMdal 
process,  which  articulates  with  the  lower  ends  of  the 
pterygoid  processes  of  the  sphenoid. 

The  Vomer  (Fig.  7),  shaped  like  a  ploughshare,  lies 
vertically  in  the  mesial  phme  of  the  nose,  and  forms  a 
large  part  of  the  partition  which  separates  one  nostrfl  from 
the  other.  It  articulates  above  with  the  under  surfaoe  of 
the  body  of  the  sphenoid  and  the  mes-ethmoid;  below 
with  the  palatal  processes  of  the  superior  maxillm  and 
palate-bones;  in  front  with  the  septal  cartilage  of  the  nose, 
whilst  the  posterior  border  is  free,  and  forms  the  hinder 
edge  of  the  nasal  septum. 

tDie  Inferior  Turbinated  is  a  slightly  convoluted  bone 


The  Lachrymal  (Fig.  6)  is  a  small  scale-like  bone,  in 
shape  not  uzdike  a  finger-nail,  placed  at  the  inner  wall 
of  the  orbit,  and  fitting  between  the  ethmoid,  superior 
maxilla,  and  frontal  bones.  It  has  a  groove  on  the  duter 
surface,  in  which  is  lodged  the  lachrymal  sac. 

The  Nasal  (Fig.  6)  is  a  thin,  somewhat  elongated 
bone,  which,  articulating  trith  its  fellow  in  the  middle 
line,  forms  with  it  the  bony  bridge  of  the  nose ;  above,  it 
articulates  with  the  frontal,  and  by  its  outer  border  with 
the  ascending  process  of  the  superior  maxilla. 

The  Malar  bone  (Fig;  6),  irregular  in  shape,  forms  the 
prominence  of  the  cheek,  and  completes  the  outer  wall 
of  the  orbit.  It  rests  upon  the  superior  maxilla ;  by  its 
orbital  plate  it  articulates  with  the  great  wing  of  the 
sphenoid ;  by  its  ascending  process  with  the  external 
angular  process  of  the  frontal ;  by  its  posterior  process  with 
the  zygomatic  process  of  the  temporal,  so  as  to  complete 
the  zygomatic  arch. 

The  Inferior  Maxilla,  Lower  Jaw,  or  Mandible  (Pigs.  6  and 
7,  and  Plate  XIV.,  fig.  9),  is  a  large  horseshoe  shaped  bone, 
which  has  the  distinction  of  being  the  only  movable  bone  of 
the  head.  It  consists  originally  of  two  separate  halves,  which 
unite  during  the  first  year  of  life  into  a  single  bone  at  the 
symphysis  or  chin.  A  characteristic  feature  ot  the  human 
lower  jaw  is  the  forward  slope  of  the  bone  at  the  chin,  for 
in  other  mammals  the  symphysis  inclines  backwards.  In 
the  upper  border  of  this  bone  are  the  sockets  for  the  lower 
series  of  teeth.  At  the  posterior  end  of  the  horse-shoe 
curve  on  each  side  the  bond  ascends  almost  vertically,  and 
terminates  in  two  processes — an  anterior,  or  coronaid, 
which  is  for  the  insertion  of  the  temporal  muscle,  and  a 
posterior,  or  condyle,  which  is  for  articulation  with  the  glen- 
oid fossa  of  the  temporal  bone.  Whero  the  ascending  and 
horizontal  limbs  of  the  bone  are  continuous,  it  forms  the 
anffle,  which  is  almost  a  right  angla  On  the  inner  surface 
of  the  ascending  limb  is  a  large  foramen,  communicating 
with  a  canal  which  traverses  the  bone  below  the  sockets 
for  the  teeth.  In  this  canal  are  lodged  the  nerves  and 
blood-vessels  for  these  teeth. 

The  Hyoid  bone  lies  in  the  neck,  on  the  same  plane  as 
the  lower  border  of  the  inferior  maxilla  (Figs.  6  and  7).  It 
is  shaped  like  the  letter  U,  and  consists  of  a  body,  or  hcui- 
hyal,  from  which  two  long  horns,  or  styUhhyois,  project 
backwards.  At  the  junction  of  the  body  and  horns  two 
smaller  oomua,  or  cerato-hyals,  project  upwards,  and'  are 
connected  with  the  styloid  processes  of  the  temporal  bones, 
or  stylo-hyals,  by  the  stylo-hyoid  ligaments,  or  epi-hyaU. 
The  hyoid  is  the  bone  from  which  the  muscles  of  the 
tongue  arise,  and  it  is  situated  immediately  above  the 
thyroid  cartilage  of  the  larynx,  to  which  it  is  attached  by 
ligaments. 

In  its  general  form  the  Skull  is  ovoid,  with  the  long 
axis  extending  antero-posteriorly,  the  frontal  and  occipital 
enda  lounde^  and  tiie  sides  somewhat  flattened.  Its 
average  length  in  the  people  of  the  British  Islands  is  a 
little  mora  than  7  inches ;  its  greatest  breadth  about  5^ 
inches;  and  its  height,  from  the  plane  of  the  foramen 
magnum  to  the  vertex,^  about  5^  inches.  Its  greatest 
drramference  is  about  21  inches.  The  breadth  of  the 
face  across  the  zygomatic  arches  is  about  5  inchea  The 
average  capacity  of  the  brain  cavity  is  92  cubic  inches. 
The  Britiidi  skull  is  dolicho-cephaUc  and  orthognathia 
(See  Akthsopologt.) 

The  lateral  regions  of  the  skull  are  called  the  temporal 
foseas,  and  give  origin  to  the  temporal  muscles.  Under 
cover  of  each  zygomatic  arch  is  the  tygomatic  fossa.  At 
the  bottom  of  this  is  a  hollow  between  the  suponor  maxilU 
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tbe  matygoia  and  lapenor  maxwarj;  ana  ui 
WMXuicuj  JUntn  extends  npirarda  into  the  orbit  The 
orbit  is  a  fonr-walled  pyramidal  cavity,  with  the  base 
directed  forward  to  the  laoe,  and  the  apex  backward  to 
tiie  brain  cavity.  At  the  apex  are  the  foramina  in  the 
^henoid,  throngh  which  the  nerve  of  sight  and  other  nerves 
pass  froilk  the  brain  to  the  eyeball,  moscles,  and  other  soft 
•traBtorea  within  the  orbit 

The  nostrib  open  on  the  front  of  the  face  by  a  large 
opening  aitoated  between  the  two  snperior  maTillws  and 
bounded  above  by  the  two  naaala.  The  aides  of  tiie 
opening  pass  down  almost  vertically  to  Join  the  floor,  and 
are  not  ronnded  off  as  in  the  ape's  sknD ;  from  the  centre 
ai  the  floor  a  sliarp  process,  the  nasal  9pine  of  the  snperior 
maxiDft  projects  forwards,  and  fonna  a  characteristio 
feature  of  the  hnmaa  sknlL  Attached  to  the  sides  of  the 
opening  are  the  lateral  cartilages  of  the  nose,  which  form 
me  wingi  of  the  nosthli,  and  so  modify  the  position  of 
their  openings  that  in  the  face  they  look  downward^  Hie 
nostrib  ars  separated  from  each  other  by  a  vertical  mesial 
partition  composed  of  the  mes-ethmoid,  vomer,  and  triangular 
oasal  cartilage,  the  last-named  of  which  projects  forward 
beyond  the  anterior  surface  of  the  upper  jaw,  and  oon- 
tcQrates  materially  to  the  prominence  of  the  nose.  The 
outer  waU  of  each  nostril  presents  the  convoluted  tnrbinals, 
which  are  separated  from  each  other  by  horisontal  passages 
extending  antero-posteriorly ;  the  mp&riar  passage  or 
wimhtB  1ms  between  the  superior  and  middle  tnrbinals  of 
die  ethmoid,  and  is  continued  into  the  sphenoidal  and 
pofterior  ethmoidal  air-sinuaes;  the  wkUUe  mMhu  lim^ 
between  the  middle  and  inferior  tnrbinals,  and  U  continued 
into  the  frontal,  anterior  ethmoidal,  and  maxillaiy  air 
smusea.  These  sinuses  ars  therefore  extensbns  of  the  nasal 
chamber  or  respiratoiy  passage,  and  correspond  with  the 
air  cavities  whidi  exist  in  so  many  of  the  bonea  of  birds ; 
the  im/erior  meatus  lies  between  the  inferior  turbinal  and 
floor  of  the  nose ;  into  its  anterior  part  opens  the  nasal 
dnot  which  conveys  the  tears  from  the  front  of  the  eyeball. 
The  posterior  openings  of  the  nose  sre  separated  from  each 
other  by  the  hinder  edge  of  tb^  vomer,  and  are  placed 
between  the  internal  pterygoid  plates  of  the  sphenoid 

The  skull  vares  in  appearance  at  different  periods  of  life. 
In  infancy  the  face  is  small,  about  |th  of  the  size  of  the 
entire  head,  for  the  teeth  are  still  rudimentary  and  the 
laws  axe  feeble ;  the  centres  of  ossification  of  the  cranial 
bones  sTe  orominent;  the  forehead  prqjects;  the  skull  is 
widest  at  the  parietal  eminences ;  the  air«nu4es,  and  bony 
ridgea  corresponding  to  them,  have  not  formed  In  the 
adult  the  fsee  is  about  half  the  bLbb  of  the  head,  and  its 
tertical  diameter  greatly  elongated,  from  the  growth  of  the 
antruoi,  the  nose,  and  the  dental  borders  of  the  Jaws ;  and 
the  tag^  of  the  lower  jaw  is  almost  a  right  an^  In  old 
age  tbe  teeth  fall  out,  the  jaws  shrink  in,  their  dental 
bordeis  become  absorbed,  the  angle  of  the  lower  Jaw,  aa  in 
infancy,  is  obtuse;  the  vertex  and  floor  of  the  akull  also 
become  flattened,  and  the  sides  bulge  outwards,— changes 
due  to  gravitation  and  tbe  subsidence  of  the  bonea  by  their 
own  weight 

The  akull  of  a  woman  is  smaller  and  li^^ter,  with  the 
muscular  ridges  and  projections  due  to  the  air  sinuses  less 
strongly  marked  than  in  a  man,  but  with  the  eminenoea 
or  centres  of  ossification  more  prominent  Tbe  more 
feeble  air  Irinuaes  imply  a  more  restricted  lespintoiy 
BCtivity  and  a  less  active  mode  of  Ufe  than  in  a  man.  The 
internal  capacity  is  about  10  per  cent  leea  than  that  of 
themale.  The  face  is  smaller  in  proportion  to  the  cranium; 
the  cranium  is  mora  flattened  at  the  ^prtex,  and  the  height 
b  consequently  not  so  great  in  proportion  to  the  length  as 


Tunung  now  to  the  Affxkdiculax  S&Ilbvuv,  we  dnil 
consider  first  that  of  the  Sufxbiob  or   Thcbach  at 
Pectoeal  Eztbkmitt,  or  Uppbe  Limb.    The  Upper  Lfaob 
may.  be  subdivided  into  a  proximal  part  cr  ehoaUei;  a 
distal  part  or  hand,  and  an  intermediate  abaft  wUch  cod- 
sista  of  an  upper  arm  or  ftmcAtinn,  and  a  foceaim  cr  wH- 
braekimiL     In  each  of  theee  subdivisions  certsin  bonei  are 
found :  in  the  shoulder,  the  clavicle  and  acapnia ;  in  the 
upper  arm,  the  humerus ;  in  the  fore-aim,  the  radios  sad 
ulna,  the  bone  of  the  upper  arm  in  man  being  longer  than 
the  bonea  of  the  fore-arm ;  in  the  hand,  the  caqnl  sad 
metacarpal  bones  and  the  phalanges^     The  sespnla  sod 
clavicle  together  form  an  imperfect  bcmy  arch,  the  S'^fU' 
Arch  or  Shoulder  Qirdle ;  the  shaft  and  band  foim  a  fres 
divergent  Appendaga     The  shoulder  girdle  is  the  direct 
medium  of  connection  between  the  aiial  skeleton  and  the 
divergent  part  of  the  limb;  tta  anterior  segment,  the 
clavicle,  articulates  with  the  upper  end  of  t^  steramB, 
whilst  its  posterior  segment,  the  scapula,  approachea^  bvt 
doea  not  reach,  the  dcxraal  spines. 
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The  Clavide,  or  OdDar  Bone  (Fig.  9),  is  an  elongated 
bone  which  extends  from  the  upper  end  of  tbe  stennm 
horiaontally  outwards,  to  articulate  with  the  acromiiB 
proceas  of  the  scapula.  It  presents  a  strong  «ginn«i«l 
curve,  which  is  associated  with  the  transverse  and  horisootal 
direction  of  the  axis  of  the  human  shoulder.  It  ia  slender 
in  the  female,  but  powerful  in  muscular  males ;  its  stenial 
end  thick  and  somewhat  triangular;  ita  acromial  end, 
flattened  from  above  downwards^  has  so  oval  aijticalar 
surface  tot  the  acromion.  Its  shaft  has  four  surfaces  for 
the  attachment  of  muscles;  and  a  strong  ligament,  con- 
necting it  with  the  coraooid,  ia  attached  to  the  under 
surface,  near  the  outer  end,  whilst  near  tbe  inner  a  stroeg 
ligament  passes  between  it  and  the  first  rib.  The  davieie 
is  absent  in  the  hoofed  (juadrupeds,  in  the  seals  and  wbalea, 
and  ia  feeble  in  the  camivora;  but  ia  well  formed,  not  only 
in  man,  but  in  apes,  bats,  and  in  man  j  lodents  and 
insectivonL 

The  Scaoula,  or  Shoulder  Blade  (Fig.  91  is  the  moat 
important  bone  of  the  shoulder  gillie,  and  is  present  in 
all  mammala  It  lies  at  tbe  upper  and  back  part  of  the 
wall  of  the  chest,  reaching  from  the  second  to  the  seveotli 
rib.  Its  f onn  is  phite-like  and  triangular,  with  three 
surfaces,  three  borders,  and  three  angleai  The  funda- 
mental form  of  tbft  scapula,  aa  seen  in  t^  mole,  ia  that  of 
a  three-sided  prismatie  rod,  and  Us  assumption  of  tbe 
plate  or  Uade-like  character  in  ma^  is  in  connection  with 
tbe  great  development  of  the  muscles  wbich  rotate  tbe 
humerus  at  the  shoulder  joint  Its  costal  cr  ventral 
surface  ia  in  relation  to  the  ribs,  from  which  it  ia  aepanted 
by  certain  muscles:  one,  called  subscapularis^  aiieea  fnw 
the  surface  itself,  which  ia  often  termed  mbaet^mlar  Jbm! 
The  donum  or  back  of  the  scapula  is  traversed  fins 
behind  forwards  1^  a  prominent  spins  (PL  XIY.,  fig.  1, 8X 
which  lies  in  tbe  proper  axia  of  tbe  scapula,  and  subdrrides 
this  asptet  of  the  bone  into  a  anxfaoe  above  thtf  atpana,  the 


ariiealar  surface  for  the  claTiele  ; 
both  spine  and  acromion  are 
laigelj  developed  in  the  human 
Bcapula  in  correlation  with  the 
great  sise  of  the  trapezius  and 
deltoLd  muscles,  which  are  con- 
cerned in  the  elevation  and  ab- 
duction of  the  upper  limK  The 
borders  of  the  scapula^  directed 
apwaidsy  backwardsy  and  down- 
wardsy  give  attachment  to  seyeral 
muscles.  The  angles  are  inf  erior, 
supero-poeterior,  and  supero-an- 
terior.  The  supero-anterior  is  the 
most  important ;  it  ut  truncated, 
and  presents  a  large,  shaUow,  oval, 
smooth  surface,  the  glenoid  foua^ 
(or  articulation  with  the  humerus, 
to  form  the  shoulder  joint  Orer- 
hanging  the  glenoid  fossa  is  a 
curved  beak-uke  process,  the 
eonteoidf  which  is  of  importance 
as  corresponding  with  the  separate 
ooracoid  bone  of  birds  and  reptiles. 
The  line  of  demarcation  between 
it  and  the  Acapula  proper  is 
marked  on  the  upper  border  of 
the  scapula  bjr  the  supra-scapular 
notch. 

The  Humerus,  or  bone  of  the 
Upper  Arm  (Fig.  9),  is  a  long  bone, 
and  consists  of  a  shaft  and  two 
extremities.  The  upper  extremity 
of  this  bone  possesses  a  convei; 
qdierddal  «nootl»  wiface,  the  S;iS?^;;U2i,'?rSii.!a 
head,  for  articulation  with  the 
glenoid  foesa  of  the  scapula;  it 
is  surrounded  by  a  narrow  con- 
stricted neck,  and  where  the  neck 
and  shaft  become  continuous  with 
each  other,  two  processes  or  tuberotUiee  are 
to  which  are  attached  the  rotator  muscles  arising 
from  the  scapular  f osssai  Between  the  tuberosities  is  a 
groove  in  which  the  long  tendon  of  the  biceps  rests.  A 
line  drawn  through  the  head  of  the  humerus  perpendicular 
to  the  middle  of  its  articular  surface,  forms  with  tiie  axis  of 
the  shaft  of  the  bone  an  angle  of  40*.  The  shaft  of  the 
humerus  is  cylindrif orm  above,  but  flattened  and  expanded 
below ;  about  midway  down  the  outer  surface  is  a  rough 
ridge  for  the  insertion  of  the  deltoid  muscle,  and  on  l£e 
inner  surface  another  rough  mark  for  the  insertion  of  the 
coraco-brachialis.  The  demarcation  between  the  cylindri- 
form  and  expanded  parts  of  the  shaft  is  marked  by  a 
shallow  groove  winding  round  the  back  of  the  bone,  in 
which  the  musculo-spiral  nerve  is  lodged.  The  lower 
extremity  of  the  humerus  consists  of  an  articular  and  a 
non-articular  portion.  The  articular  presents  a  small  head 
or  capUMwn  for  the  radius,  and  a  pulley  or  trochlea  for 
the  movements  of  the  nlnit  in  flexion  and  extension  of  the 
limb.  The  non-articular  part  consists  of  two  condyloid 
eminences,  internal  and  externaL  From  the  external,  or  epi- 
condyle,  a  ridge  passes  for  some  distance  along  the  outer 
border  of  the  bone ;  it  gives  origin  to  the  supinator  and 
extensor  muscles  in  the  fore-arm.  From  the  internal  emi- 
nence, or  fpi-iroehlea,  a  ridge  passes  up  the  inner  border  cl 
the  shaft  ol  the  bone;  this  eminence  gives  origin  to  the 
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Been  projeoung  tx%nu  uio  biuu»  «n  uie  uuue,  nuuue  ^  luviivs 
above  the  epi-trochlea ;  this  process  is  connected  to  the 
epi-trodilea  by  a  fibrous  band,  so  as  to  form  a  foramen, 
which  has  been  called  tuprorcondploid,  In  these  eases 
the  median  nerve  invariably  passes  through  the  foramen, 
and  not  unfreqnently  is  accompanied  by  the  brachial 
artery.  In  the  feline  camivora  and  some  other  mammals 
a  foramen  constantly  occurs  in  this  part  of  the  humerus, 
through  which,  as  a  rule,  both  neirve  and"  artery  proceed, 
thou^  in  the  oommon  seal  it  transmits  only  the  nerve. 

Before  describing  the  two  bones  of  the  forearm,  the 
anatomist  should  note  the  range  of  movement  which  can 
take  place  between  them.  In  one  position,  which  is  called 
iupine,  they  lie  parallel  to  each  other,  the  radius  being  the 
more  extwnal  bone,  and  the  palm  of  the  hand  being 
directed  forwards;  in  the  other  or  prone  position  the 
radius  crosses  obliquely  in  front  of  the  ulna,  and  the  palm 
of  the  hand  is  directed  backwards.  Not  only  the  bones 
of  the  fore-arm,  but  those  of  the  hand  are  supposed  to  be 
in  the  supine  position  when  they  are  described. 

The  Radius  (Fig.  9)  is  the  outer  bone  of  the  Fore^um,  and 
Uke  all  long  bones  possesses  a  shaft  and  two  extremities. 
The  upper  extremity  or  head  has  a  shallow,  smooth  cup  for 
moving  on  the  capitellum  bf  the  humerus;  the  outer 
margin  of  the  cup  is  also  smooth,  for  articulation  with  the 
ulna  and  annular  ligament*;  below  the  cup  is  a  constricted 
neck,  and  immediately  below  the  neck  a  ivberoeity  for  the 
insertion  of  the  biceps.  The  shaft  of  the  bone  possesses 
three  surfaces  for  the  attachment  of  muscles,  and  a  sharp 
inner  border  for  the  interosseous  membrane.  The  lower 
end  of  the  bone  is  much  broader  than  the  upper,  and  is 
marked  posteriorly  by  grooves  ^  the  lodgment  of  tendons 
passing  to  the  back  ef  the  hand :  from  its  outer  border  a 
pointed  styloid  process  projects  downwards ;  its  inner  border 
has  a  smooth  shallow  fossa  for  articulation  with  the  ulna,  and 
its  broad  lower  surface  is  smooth  and  concave,  for  articulsp 
tion  with  the  scaphoid  and  semilunar  bones  of  the  wrist 

The  Ulna  (Fig  9)  is  also  a  long  bonei  Its  upper  end  is 
subdivided  into  two  strong  processes  by  a  deep  fossa,  the 
greater  sigmoid  cavity,  whioi  possesses  a  smooth  soiface 
for  articulation  with  the  trochlea  of  the  humerus.  The 
anterior  or  ooronoid  process  is  marked  by  an  oblique  ridge 
for  the  insertion  of  the  brachialis  anticus,  whilst  the  poe- 
terior  or  ol^eranon  process  gives  insertion  to  the  large 
triceps  muscle  of  the  upper  arm.  Immediately  below  the 
outer  border  of  the  great  sigmoid  cavity  is  the  smaU 
sigmoid  cavity  lex  articulation  with  the  side  of  the  head  of 
the  radius.  The  shaft  of  the  bone  possesses  three  surfaces 
for  th^  attachment  of  muscles,  and  a  sharp  outer  border 
for  the  interosseous  membrana  The  lower  end,  much 
smaller  than  the  upper,  has  a  pointed  styloid  process  and 
a  smooth  articular  suriaoe,  the  outer  portion  of  which  is 
for  th'i  lower  end  of  the  radius,  the  lower  part  for  moving 
on  a  cartilage  of  the  wrist  joint  called  the  triangular  fibro- 
cartUage. 

The  Hand  consists  of  the  Carpus  or  wrist,  of  the  Meta- 
carpus or  palm,  and  of  the  free  Digits,  the  thumb  and  four 
fingers.  Anatomists  describe  it  with  the  palm  turned  to 
the  front,  and  with  its  axis  in  line  with  the  axis  of  the 
fore-arm. 

The  Carpal  or  Wrist  bones  (Fig.  9)  are  eight  in  number 
and  small  in  size :  they  are  arranged  in  two  rows,  a 
proximal, — i,e,  a  row  next  the  fore-arm,-— consisting  of  the 
scaphoid,  semilunar,  cuneiform,  and  pisiform ;  and  a  distal, 
—H,e,  a  row  next  the  bones  of  the  palm,— H»nsiBting  of  a 
traperium,  trapesoid,  os  magnum,  and  unciform ;  the  bones 
in  each  row  being  named  in  the  order  they  are  met  with. 


each  bone.  Except  the  pisifonn  or  pea^haped  bone, 
which  articdlatee  with  the  front  of  the  .coneiformy  each 
carpal  bone  is  short  and  irregnlarly  caboidal  in  shape ;  its 
anterior  (or  palmar)  snrfaoeand  its  posterior  (or  dorsal)  being 
ron^  for  the  attachment  of  ligaments ;  its  superior  and 
inferior  sdrfaces  being  inyariably  smooth,  for  articnlation 
with  acyacent  bones ;  whilst  the  inner  and  outer  sorfaoes 
are  also  smitoth,  for  articulation,  except  the  outer  surfaces 
of  the  scaphoid  and  trapezium  (the  two  external  bones  of 
the  carpus),  and  the  inner  surfaces  of  the  cuneiform  and 
oncif  orm  (the  two  internal  bones).  Oceasiomdly  a  ninth  or 
•npemumerary  bone  may  arise  from  the  subdiyision  of  the 
scaphoid,  senulunar,  or  trapesoid,  into  two  pieces ;  more 
rarely  a  distinct  bone  is  found  in-  the  human  wrist  inter- 
ealated  between  the  trapesoid,  oa  magnum,  semilunar,  and 
scaphoid,  which  corresponds  in  position  to  the  oa  inter- 
medium, found  ooBstanUj  in  the  wrist  of  the  orang,  gibbon, 
the  tailed  i^pes,  and  many  rodents  and  insectiTonL 

The  Metaca]^  bones,  or  bones  of  the  Pabn  of  Uie  Hand, 
are  fire  in  number  (Fig.  9).  They  are  miniature  long 
bones,  and  each  possesses  a  shaft  and  two  extremities. 
The  metacarpal  of  the  thumb  is  the  shortest,  and  diyerges 
outwards  from  the  rest :  its  carpal  extremity  is  saddle- 
shaped,  for  articulation  with  the  trapeaium;  its  shaft  is 
somewhat  compressed,  and  its  phalangeal  end  is  smooth 
and  rounded,  for  the  first  phalanx  of  the  thumb.  The 
four  other  metacarpal  bones  belong  to  the  four  fingers : 
they  are  almost  parallel  to  each  other,  and  Himitti«l^  in  ^xe 
from  the  second  to  the  fifth.  Their  carpal  ends  articulate 
with  the  trnpezoid,  oa  magnum,  and  unctf orm :  their  shafts 
are  three-siaed :  Uieir  phalangeal  ends  articulate  with  the 
first  phalanges  of  the  fingers. 

The  number  of  Digits  in  the  hand  is  ftr^  which  is  tilie 
highest  number  found  in  the  mammaiift  ^ni^y  g^e  ^^ 
tinguished  by  the  names  of  poUex  or  thumb,  and  index, 
middle,  ring,  and  little  fiuAera.  .  Their  skeleton  opnsists  of 
fourteen  bones,  named  phalanges,  of  which  the  thumb 
possesses  two,  and  each  of  the  four  fingers  three.  The 
phalanx  next  the  metacarpal  bone  is  the  first,  that  which 
carries  the  nail.is  the  terminal  or  ungual  p>»Zunir  whilst 
the  intermediate  bone  is  the  second  phalanx.  Each  is  a 
miniature  long  bone,  with  two  articular  extremities  and  an 
mtermediate  shaft,  except  the  terminal  phalanges,  which 
have  an  articular  surface  only  at  their  proximal  ends,  the 
distal  end  being  ronnded  and  rough,  to  afibrd  a  surfiuse 
for  the  lodgment  of  the  naiL  • 

The  iNFEKoa  or  Pblvio  Exteimitt,  or  Lowee  Limb, 
Mists  of  a  proximal  part  or  haunch,  a  distal  part  or  foot 


consists         ^  «,*„,« 

Mid  an  intermediate  s^ft  •ubdiTidedlnto'tibi3i'''i^*lI^ 
Each    part   has  — ©« -uun^ 

its  appropriate 
skeleton :  in  the 
haunch,  the  pel- 
vic or  innomi- 
nate bone;  in  the 
thigh,  thefemur; 
in  the  leg,  the  p 

-Dtagnmi 

(the  thish-bone    SfS*^!^®' 

jw*o  uuga  Done     5tb«mumiF,tli.twoiml 

in  man  being  ^  t^  vnnphjria;  r,  tt*  faL_. 
longer  than  the  leg-bones);  in  front  of  the  knee,  the 
patella;  m  the  foot,  the  tarsal  and  metatarsal  bones  and 
phalangw.  The  bone  of  the  haunch  forms  an  arch  or 
Pelvic  GmUe,  which  articulates  behind  with  the  side  of  the 
Mcrum,  and  arches  forward  to  articulate  with  the  opposite 
hanmch-bone  at  the  pubic  symphysis.  It  is  the  direct 
me^um  of  connection  between  the  axial  skeleton  and  the 
''iaft  and  foot,  which  fonn  a  free  diveigent  Appendage. 


tibia   and  fibula  ftawlO^-^tammmiHc  lectlontoramMnt 


t  tho  nloMon 


boundary  of  the  cavity  of  the  pelvis.  In  early  Hfe  it  oqb- 
sists  of  three  bones — milium,  ischium,  and  pubis — iHuch 
unite  about  the  twenty-fifth  year  into  a  cing^  bona 
These  bones  converge,  and  join  to  fonn  a  deep  fossa  or 
cup,  the  aeetabulum  or  eotyUnd  camif,  on  the  outer  aorfaos 
of  the  bone,  which  lodges  the  head  of  the  thi^bone  at 
the  hip-joint  One-fif&  of  this  cup  is  formed  by  the 
pubes,  and  about  two-fifUis  each  by  the  ischium  and  ilium. 
At  the  bottom  of  the  acetabulum  is  a  depreasioii,  to  the 
sides  of  which  the  uUerartieular  ligametU  of  the  hip-joint 
is  attached.  From  the  acetabulum  the  ilium  extends 
upwards  and  backwards,  the  ischium  downwards  and 
backwards,  the  pubis  forwards  and  inwardsL  In  front  of 
the  acetebulum  is  a  large  hole,  the  obtwrator  or  thfrmd 
fcratnmt  which  is  bounded  by  the  m<^^'"™  and  pubv; 
behind  the  acetabulum  is  the 
deep  9eiatio  notckf  which  is 
bounded  by  the  ischium  and 
ilium. 

The  Diurn  (Tig.  10)  in  man 
is  a  broad  plate-Uke  bone. 
In  ito  meet  simple  form,  as  in 
the  kangaroo^  it  is  a-  three* 
sided,  prismatie,  rod-like  bone, 
one  end  of  which  enters  into 
the  f onnation  of  the  acetabu- 
lum, whilst  the  other  is  free, 
and  forms  the  iliac  creai  In 
man,  notwithstanding  ito  ex 
panded  form,  three  surfaces 
may  also  be  recognised,  cor- 
responding to  ^  surfacds  in 
theiliumol the  kangaroo;  and,  as 
in  that  animal,  the  h)wer  end 
aids  in  forming  the  acetabulum, 
while  the  upper  end  forms 
the  iliac  orest^  which,  in  man, 
in  conformity  with  the  general 
expansion  of  the  bone,  is  elon- 
gi^ed  into  the  sinuous  crest 
of  the  ilium.    Hue  crest  is  of 

great  importance^  for  it  affords 

attachment  to  the  broad  muscles 
which  form  the  wall  of  the  ab- 
dominal cavify.  Onesurfiuieof 

the  iliumisec^mo^and  piarked 

by  curved  lines  which  subdivide 

it  into  areas  for  the  origin  of 

the  muscles  of  the  buttock; 

another  surface  is  «i<0nbr,  and 

hollowed  out  to  give  origin  to 

the  iliacus  muscle;  the  third, '      i  ^11 

or  iaUerwd,  surface  articulates  f^  uZit, , 

posteriorly  with  the  sacrum,    *' tn*  urt  i^w_ 

whiUtanterioriyitfonnsapart   ii^S  ,^^  ^ 

of  the  wall  of  the  true  pelvis.    ^^ 

The  external 'is  separated  from 

the  anterior  surface  l^  a  border 

which  joins  the  anterior  end  of 

the  crest^  where  it  forms  a  pto- 

About  the  middle  of  this  border         --     

istheanfer«»;V«^^  Betweenthertenialaiidiiite^ 

nal  sipfaces  is  a  border  on  which  ai«  found  the  poiZSr 
n»pj^riorandti|/Wt».4^ 

surfaces  is  the«K^eal  border,  which  fonnspa^ 

of  Mpamtion  between  the  true  and  &lae  pehS^ 

The  Pubis  (Fi^  11)  i,  also  a  three^dH^Snili^  «^ 


flbnli^l^^s 

^•e*i  mm;   ll  jenod,   HL   i^rA. 

>z^  of  ttac  ilUB^ 


ramua.  The  body  and  horuontal  ramtiB  form  the  funda- 
mental prismatio  rod,  and  the  descending  ramna  is  merely 
a  special  offshoot  fh>m  the  inner  end  of  the  rod.  The 
outer  end  of  the  rod  takes  a  part  in  the  formation  of  the 
acetabolum ;  the  inner  end  is  expanded  into  the  body  of 
the  pubis,  and  has  a  broad  margin,  or  tymphysU,  for 
articulation  with  the  corresponding  bone  on  the  opposite 
side  of  the  pelvis.  The  three  surfaces  aie— a  tuperior,  for 
the  origin  of  the  pectineus  muscle;  a  poaUrioTj  which 
enters  into  the  wall  of  the  true  pelvis ;  and  an  inferior^ 
which  forms  the  upper  boundaiy  of  the  obturator  foramen. 
The  descending  ramus  is  merely  a  downward  prolongation 
of  the  inner  end  of  the  bone  which  joins  the  ischium,  and 
aids  in  forming  the  'side  of  the  pubic  arcL  The  junction 
of  the  outer  end  of  the  pubis  with  the  ilium  is  marked  by 
the  pectineal  eminence.  The  superior  and  posterior  sur- 
faces are  separated  by  the  sharp  pectineal  Une^  which, 
starting  fropi  the  spine  of  the  pubis,  runs  outwards  to  aid 
in  forming  the  brim  of  the  true  pelvis. 

The  Ischium  {F\g.  11),  like  the  ilium  and  pubis,  has 
the  fundamental  form  of  a  three-siiled  prismatic  rod.  One 
extremity  (the  upper)  completes  the  acetabulum,  whilst 
the  lower  forms  the  liu:ge  prominence,  or  t^iber  iackiii  The 
surfaces  of  tiie  bone  are  internal  or  pelvic,  external^  and 
anterior.  The  pelvic  and  external  surfaces  are  separated 
from  each  other  by  a  sharp  border,  on  which  is  seen  the 
ischial  spine,  Th^  pelvic  and  anterior  surfaces  are  sepa- 
rated by  a  border,  which  forms  a  part  of  the  boundary  of 
the  obturator  foramen;  but  the  margin  between  the  external 
and  anterior  surfaces  is  feebly  marked.  The  tuberosity, 
a  thick,  rough,  and  strong  process/  gives  origin  to 
several  powerful  muscles:  on  it  the  body  rests  in  the 
sitting  posture;  an  o&hoot,  or  ramus,  ascends  from  it 
to  join  the  descending  ramus  of  the  pubis,  and  com- 
pletes both  the  pubio  arch  and  the  margin  of  the  obturator 
foramen. 

By  the  articulation  of  the  two  innominate  bones  with 
each  other  in  front  at  the  pubic  symphysis,  and  with  the 
sides  of  the  sacrum  behind,  the  osseous  walls  of  the  cavity 
of  the  PxLYiB  are  formed.  This  cavity  is  subdivided  into 
a  false  and  a  true  pelvis.  The  false  j>elviB  lies  betwsfn 
the  expanded  wing-fike  portions  of  the  two  ilia.  The  true 
pelvis  lies  below  the  two  pectineal  lines  and  the  base  of 
the  sacrum,  which  surround  the  upper  orifice  or  brim  of 
the  true  pelvis,  or  pelvic  inlet;  whilst  its  lower  orifice  or 
outlet  is  bounded  behind  by  the  coccyx,  laterally  by  the 
ischial  tuberosities,  and  in  front  by  the  pubic  arch.  In 
the  erect  attitude  the  pelvis  is  so  inclined  that  the  plane 
of  the  brim  forms  with  the  horizontal  plane  an  angle  of 
trdim  60*  to  65^  The  axis  of  the  cavity  is  curved,  and  is 
represented  by  a  line  drawn  perpendicularly  to  the  planes 
of  the.  brim,  the  £avity,  and  the  outlet;  at  the  brim  it  is 
directed  upwards  and  forwards,  at  the  outlet  downwards 
and  a  little  forwards.  Owing  to  the  inclination  of  the 
pelvis,  the  base  of  the  sacrum  is  nearly  4  inches  higher 
than  the  upper  border  of  the  pubic  symphysiB.  The  female 
pelvis  is  distinguished  from  the  male  by  certain  sexual 
chacacters.  The  bones  are  more  slender,  the  ridges  and 
processes  for  muscular  attachment  more  feeble,  the  breadth 
and  capacity  greater,  the  depth  less,  the  ilia  more  expanded, 
giving  the  greater  breadth  to  the  hips  of  a  woman  than  a 
man;  the  inlet  more  nearly  circular,  the  pubic  arch  wider,  the 
distance  between  the  tuberoeitiee  greater,  and  the  obturator 
foramen  more  triangular  in  the  female  than  in  the  male. 
The  greater  capacity  of  the  woman's  than  the  man's  pelvis 
ia  to  afford  greater  room  for  the  expansion  of  tue  uterus 


in  tne  ooay,  and  consists  oi  a  snatt  ana  two  extremitaes.  ine 
upper  extremity  or  head  possesses  a  smooth  convex  surface, 
in  which  an  oval  roughened  fossa,  for  the  attachment  of 
the  inter«rticular  ligament  of  the  hip,  is  found;  from  the 
head  a  strong  elongated  neck  passes  downwards  and  out- 
wards to  join  the  upper  end  of  the  shaft;  the  place  of 
junction  is  marked  by  two  processes  or  trochanters:  the 
external  is  of  large  size,  and  to  it  are  attached  many 
muscles;  the  internal  is  much  smaller,  and  gives  attach- 
ment to  the  psoas  and  iliacus.  A  line  drawn  through  the 
axis  of  the  head  and  neck  forms  with  a  vertical  line  drawn 
through  the  shaft  an  angle  of  30°;  in  a  woman  this  angle 
is  less  obtuse  than  in  a  man,  and  the  obliquity  of  Sie 
shaft  of  the  femur  is  greater  in  the  former  than  in  the 
latter.  The  shaft  is  almost  cylindrical  about  its  centre, 
but  expanded  above  and  below;  its  front  and  sides  give 
origin  to  the  extensor  muscles  of  the  leg;  behind  there  is 
a  rough  ridge,  which,  though  called  linea  asperot,  is  Ireally 
s  narrow* surface  and  not  a  line;  it  gives  attachment  to 
several  muscles.  The  lower  end  of  the  bone  presents 
a  large  smooth  articular  surface  for  the  knee-joint,  the 
anterior  portion  of  which  forms  a  trochlea  or  pulley  for  the 
movements  of  the  patella,  whilst  the  lower  and  posterior 
part  is  subdivided  into  two  convex  condyles  by  a  deep 
fossa  which  gives  attachment  to  the  crucial  lig^ents  of 
the  knee.  'Hie  inner  and  outer  surfaces  of  this  end  of  the 
bone  are  rough,  for  the  attachment  of  muscles  and  the 
lateral  ligaments  of  the  knee. 

The  Patella  or  Knee-pan  (Fig,  11)  is  a  small  triangular 
flattened  bone  developed  in  the  tendon  of  the  great  extensor 
muscles  of  the  1^  Its  anterior  surface  and  sides  are 
rough/  for  the  attachment  of  the  fibres  of  that  tendon;  its 
posterior  surface  is  smooth,  and  enters  into  the  formation 
of  the  knee-joint 

Between  the  two  bones  of  the  leg  there  are  no  move- 
ments of  pronation  and  supination  as  between  the  two 
bones  of  tiie  f  ore^nn.  The  tibia  and  fibula  are  fixed  in 
position;  the  fibula  is  always  external,  the  tibia  internal 

The  Tibia  or  Shin-bone  (Fig.  11)  is  the  larger  and 
more  important  of  the  two  bones  of  the  leg;  the  femur 
moves  and  rests  upon  its  upper  end,  and  down  it  the 
weight  of  the  body  in  the  erect  position  is  transmitted  to 
the  foot  Except  the  f^mur,  it  is  the  longest  bone  of  the' 
skeleton,  and  consists  of  a  shaft  and  two  extremities.  The 
upper  extremity  is  broad,  and  is  expanded  into  two  tuber' 
os&ieSf  the  external  of  which  has  a  small  articular  facet 
inferiorly,  for  the  head  of  the  fibula;  superiorly,  the  tuber- 
^ties  have  two  smooth  surfaces,  for  articulation  with  the 
condyles  of  the  femur;  they  are  separated  by  an  intermediate 
rough  surface,  from  which  a  short  spine  projects,  which  gives 
attachments  to  the  inter-articular  crucial  ligaments  and 
semilunar  cartilages  of  the  knee,  and  lies  opposite  the  inter- 
condyloid  fossa  of  the  femur.  The  shaft  of  the  bone  is 
three-sided;  its  inner  surface  is  subcutaneous,  and  forms 
the  shin;  its  outer  and  posterior  surfaces  are  for  the  origin 
of  muscles;  the  anterior  border  forms  the  sharp  ridge  of  the 
shin,  and  terminates  superiorly  in  a  tubercle  for  the  inser- 
tion of  the  extensor  tendon  of  the  leg ;  the  outer  border 
of  the  bone  gives  attachAient  to  the  inter-osseous  membrane 
of  the  leg.  The  lower  end  of  the  bone,  smaller  than  the 
upper,  is  prolonged  into  a  broad  process,  internal  malleolus^ 
which  forms  the  inner  prominence  of  the  ankle:  its  under 
surface  is  smooth  for  articulation  with  the  astragalus;  exter- 
nally it  articulates  with  the  lower  end  of  the  fibula. 

The  Fibula,  or  Splint-bone  of  the  leg  (Fig.  11),  is  a 
slender  long  bone  with  a  shaft  and  two  extremities.  The 
upper  end  or  head  articulates  with  the  outer  tuberosity  of 


HOOT  ot  Uto  axii. 

Tha  d6Tdopm«nt  vail  bomologr  of  the  elrall  is  a  mnoh  moro 
diflcnlt  problem  to  solve  than  uutt  of  the  spines  The  ohorda 
donalis  extends  slong  the  floor  of  the  slrall  as  ttr  forwara  as  the 
posterior  vaU  of  the  pituitary  fossa.  Cartilage  is  formed  aronnd  it, 
irithoQt,  however,  the  previoos  prodnotion  of  proto-rertebra,  and 
thia  cartilage  is  prolonged  forward  on  each  side  of  the  foeea,  forming 
two  banTtne  trabecnUa  cranii ;  these  bars  then  nnita,  and  form  the 
mea-ethmoid  cartilage ;  at  the  same  time  the  cartilase  grows  out* 
wai^  for  eome  distance  iq  the  membranons  waU  of  the  sknll,  bat 
it  does  not  monnt  upwards  so  as  to  close  it  in  superiorly,  so  that 
the  cartilage  is  limited  to  the  floor  of  the  skull ;  moreover,  the 
cartilage  is  not  segmented.  The  roof,  side  walls,  and  anterior  wall 
of  the  cranium  retain  for  a  time  their  primordial  membranous  struo- 
tura.  This  membrane  is  prolonged  downwards  into  the  face  TOoper, 
where  it  forms  a  pair  of  maxillary  lobes  or  proceeees,  whicn  pass 
forwards  beneath  the  eyes  to  form  the  side  ixuts  of  the  jboe^  and 
a  mid-  or  ih)ntal-na8al  process,  into  which  tne  cartilaginous  mos- 
ethmoid  extends.  Immediately  below  each  maxillary  lobe  four 
arches,  called  branchial  or  viaetntl,  arise  in  the  ventral  aspect  of  the 
head,  and  in  each  of  the  three  first  of  thess  arches  a  rod  of  cartila^ 
is  formed.  The  arches  on  opposite  sides  unite  with  each  other  m 
the  ventral  mesial  line,  but  tnose  on  the  same  side  are  separated 
from  each  other  by  intermediate  branchial  clefts;  these  clefts  all 
c^ose  up  in  course  of  time,  except  the  upper  part  of  the  first,  which 
remains  as  the  extamal  meatus  of  the  ear,  the  tympanum,  and  the 
Eostachian  tube ;  whilst  the  interval  between  the  first  visceral  arch 
and  the  maxillary  lobes  forms  the  cavity  of  the  mouth.  The  con- 
Tersion  of  the  primordial  cartilaginous  and  membranous  cranium 
into  the  bones  of  the  head  takesplace  by  the  formation  in  it  of 
numerous  centres  of  ossification.  The  basi-,  ex-,  and  so  much  of  the 
BupTapooci|Htal  as  lies  below  the  superior  curved  Une,  are  formed 
from  distmct  centres  in  the  cartilagmous  floor  of  the  skull ;  whilst 
the  part  of  the  supra-occipital  above  the  curved  line  arises  from 
independent  centres  in  the  membranous  cranium,  the  whole  ulti- 
mat^y  fusing  together  to  form  the  occipital  bone.  The  basi-  or 
post-sphenoid,  the  pre-  with  the  orbito-sphenoids,  the  aH -sphenoid 
with  the  external  pterygoid  and  the  internal  pterygoid,  also  arias 
in  the  cartUagiuous  floor,  and  they,  together  with  the  sphenoidal 
spongy  bones  which  are  formed  in  the  membranous  cranium,  fuse 
into  ue  sphenoid  boneu  The  palate  is  apparently  formed  by  ossifies- 
Uon  of  cartilage  oontiuuous  with  the  oar  in  which  the  internal 
]iterygoid  arises.  The  central  plate  and  each  lateral  mass  of  the 
ethmoid  slso  arise  in  the  cartila^  by  distinct  centres.  The  inferior 
turbinal  has  also  a  distinct  origin  in  cartilage.  The  petro-mastoid 
part  of  the  temporal  arises  in  cartilage  from  at  least  three  centres, 
I>eri-,  pro-,  ana  opisth-otic,  and  soon  blends  with  the  squamous 
and  tympanic  elements  which  arise  in  the  membranous  cranium ; 
subsequently  the  styloid  process,  which  is  ossiried  in  the  rod  of 
cartilage  in  the  second  visceral  arch,  joins  the  temporal  The  lower 
end  of  this  same  rod  forms  the  lesser  oomu  of  the  nyoid ;  the  upper 
end  forms  two  small  bones,  tlie  stapes  and  incus,  situated  within 
the  cavity  of  the  tympanum.  The  cartilage  of  the  third  visceral 
arch  forms  the  gnm  comu  and  bodv  of  the  hyoid  bone.  The  name 
of  Meckel's  carulage  is  applied  to  the  rod  found  in  the  first  visceral 
arch  ;  its  upper  end  is  ossified  into  the  maUeusy  a  small  bone 
aituated  in  tne  tympanic  cavity;  whilst  in  the  membrane  sur- 
rounding the  rest  of  the  cartilag|e  the  lower  jaw-bone  is  formed. 
The  parietal  and  frontal  bones  arise  altogether  \p  the  membranous 
vault ;  and  the  nasal,  lachrymal,  malar,  and  superior  maxilla  arise 
in  connection  with  the  bones  which  form  the  face ;  the  vomer  is 
developed  in  the  membrane  investing  the  mes-ethmcid  cartilage. 
The  human  superior  maxilla  represents  not  only  the  superior  maxula 
of  other  vertebrates,  but  the  pre-maxillary  bone  also ;  but  the  two 
bones  beoome  fused  together  at  so  very  early  a  period  that  it  is 
difficult  to  recognise  their  original  independence.  In  the  deformity 
of  hare-lip  and  cleft  palate,  they  are  not  unfrequentiy  sejiarated  by 
a  distinct  fissure. 

Since  the  time  when  Oken  and  Goethe  propounded  the  theory 
that  the  skull  was  built  up  of  several  vertebra,  the  vertebral  struc- 
ture of  the  skull  has  led  to  much  discussion  amongst  anatomists. 
Every  one  admits  that  the  skull  is  in  series  with  the  spine,  that 
the  cranial  cavi^  i»  continuous  with  the  spinal  canal,  ana  that  the 
cranial  vault  is  formed  in  the  wail  of  the  embryonic  cerebro-spinal 
canal.  Ths  skull  also,  like  the  spine,  is  transversely  segmented, 
but  whether  we  regard  these  segments  as  vertebra  or  not  wiD 
depend  upon  the  conception  we  entertain  of  t>")  n^eaning  of  the 
term  vertebra.  If  with  Owen  we  define  a  vertebra  to  be  '*one  of 
those  segments  of  the  endo-skeleton  which  constitute  the  axis  of 
the  bodv  and  the  protective  canals  of  the  nervous  and  vascular 
trunks,  thsn  we  may  support  the  vertebral  nature  of  the  cranial 
spgroenta  on  ths  foUowing  grounds : — 1<  The  presence  of  a  series 
of  bt>nee  extending  forwards  fhun  the  foramen  magnum  along  the 
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pitals,  which  form  ths  neural  arohos  of  the  basi-oocipital  segment ; 
the  ali -sphenoids  and  parietala,  which  form  the  neural  arches  of 
the  basi>sphenoid  segment ;  the  orbito-sphenoids  and  fhintal,  which 
form  the  neural  an^hes  of  the  pre-sphenoid  segment ;  id.  The 
presence  of  a  series  of  visceral  arches  of  which  the  mandibular  and 
nvoiuean  enclose  the  alimentary  and  vascular  canals,  just  as  the 
ribs  enclose  them  in  the  thorax  ;  and  Uh,  The  presence  of  foramina 
between  the  cranial  segments  like  the  inter-vertebral  fSOTamioa 
between  tiie  spinal  verteora  for  the  transmission  of  nerves^— ^.^., 
the  splienoidal  fissure  and  the  jugular  foramen. 

But  if  we  are  to  regard  a  vertebra  as  a  segment  of  the  axial 
akeleton,  which  in  course  of  its  formation  passes  through  a  definite 
series  of  developmental  changes,  then  the  cranial  seffments  cannot 
be  regarded  as  vertebra  in  the  same  sense  as  the  spmal  segments ; 
for,  l$t,  The  ohorda  dorsalis  is  not  co-equal  in  lengtn  with  the  basis 
cranii,  as  with  the  bodies  of  the  spinal  vertebra,  so  that  if  the 
basi-occipltal  and  basi-sphenoid  segments,  the  bodies  of  which  are 
developed  around  it,  were  to  be  regarded  as  cranial  vertebrse,  the 
pre-spoenoidal  and  ethmoido-nasal  would  not  be  morphologically  the 
same,  as  they  are  formed  in  front  of  the  anterior  end  of  tne  chorda 
2d,  Proto-vertebra  are  formed  in  the  spine,  but  not  in  the  basis 
craniL  Zd,  The  spine  is  transverselv  sq;mented  in  its  cartilsginous 
stage  of  development,  but  the  skull  is  not  UK,  The  transverse 
segmentation  or  the  skull  only  appears  when  the  bones  are  formed, 
but  the  individuality  of  th»  segments  becoaaes  ssain  concealed  by 
the  fusion  of  the  pre-  and  basi-sphenoids  and  the  oasi-occipital  into 
a  continuous  bar  of  bone,  a  condition  whid)  is  not  found  in  tho 
spine  except  in  the  sacro-coccygeal  re|po:L  51k,  The  neural  arches 
in  the  sjnne  are,  like  the  bodies,  oes'^ed  in  cartilsge,  but  in  the 
cranium  they  are  for  the  most  part  osaified  in  memorane.  These 
differences  in  the  mode  of  develop'«ne)[:l  of  the  spine  and  basis  cranii 
may  be  summarised  as  below : — 

Itt  SUtffe,  2d  Slcg*,  Zd  Stage,  Uh  Stage, 

Unseemented        Proto-T^rt^bns.        Segmented  Segmented 

chorda.  cartilage.  bones. 
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ZdSlagt, 

Segmented 

Donee. 


UkSta^ 

Unsegmeuted 

bones. 


lit  Stagt,  2d  8tt^, 

Unsegmented        Unsegmeuted 
chorda  in  part  cartilage. 

It  is  evident,  therefore,  that,  although  both  skull  and  spine  are 
developed  in  the  walls  of  the  cerebro-spinal  groove,  ve^  to  quote 
the  words  of  Huxley,  "though  they  are  identical  in  general 
plan  of  construction,  the  two  begin  to  diverge  as  soon  as  the  one 
puts  on  the  special  character  of  a  skull  and  the  other  that  of  a 
vertebral  column ;  the  skull  is  no  more  a  modified  vertebral  column 
than  the  vertubral  column  is  a  modified  skulL** 

The  limbs,  at  tiieir  first  appearance,  sprout  like  little  buds  or 
lappets  from  ths  sides  of  the  trunk  ;  cartilage  forms  within  them, 
which  assumes  the  shape  of  the  future  bones,  and  as  the  limbs 
grow  outwards,  manifestations  of  joints  appear,  and  the  subdivision 
of  each  limb  into  its  several  segments  takes  place.  The  clavicle, 
which  oesifios  before  any  of  the  other  bones,  Dcgins  to  form,  how- 
ever, in  fibrous  membrane;  and  at  a  much  later  period  the  ends  of 
ths  bone,  which  are  formed  in  cartilage,  unite  witn  the  intermediate 
ahaft  The  scapula  ossifies  from  one  centre  for  its  expanded  plate 
and  spine,  two  small  centres  each  for  the  acromion  and  vertebral 
border,  and  one  for  the  coracoid.  In  many  vertebrates,  more  espe- 
cially birds  and  reptiles,  the  coracoid  is  a  distinct  bone  firom  the 
scapula,  but  they  articulate  with  each  other  to  form  the  glenoid 
fossa.  Eacli  of  the  three  rod-like  bones  of  which  the  innominate 
bone  is  composed,  ossifies  from  one  centre  for  the  shaft  of  the  bent* . 
and  one  for  each  extremi^ ;  in  the  ilium  these  terminal  centres  are 
aituated  at  the  crest  and  acetabulum  ;  ill  the  ischium,  at  the  tuber 
and  acetabulum  ;  and  in  the  pubis,  at  the  symphysis  and  acetabu- 
lum. Each  of  the  long  bones  of  the  shafts  of  the  limbs  ossifies 
from  a  single  centre  for  the  shaft,  and  one  or  more  centres  for  each 
articular  extremity.  Each  carpal  and  tarsal  bone  osdfies  from  a 
single  centra,  except  the  os  calds,  which  possesses  an  independent 
centre  for  its  posterior  surface.  The  metacarpal  and  metatarsal 
bones  and  the  phalanges  ossify  each  from  two  centres,  one  for  the 
shaft  and  one  for  one  of  the  extremities.  In  the  metacarpal  bones  of 
the  fingers  and  the  four  outer  metatarsals,  the  distal  end  is  that  which 
ossifies  independently ;  in  the  metacarpal  of  the  thumb,  in  the  meta- 
tarsal  of  the  great  toe,  and  in  all  the  phalanges,  the  proximal  end  ii 
that  which  ossifies  independently.  As  the  metiiod  of  ossification  <4 
the  first  metacarpal  and  first  metatarsal  corresponds  with  that  of  ths 
phalanges,  some  anatomists  hold  that  theee  bones  are  really  the  first 
phalanges  of  their  respective  digits,  and  thct  the  bone  which  is  absent 
in  these  digits,  when  compand  with  thb  other  digits,  is  not  a 
phalanx,  but  a  meta-carpal  or  tarsal  bone.     When  the  extremity 


the  shaft  ariae^  it  b  called  an  epiphytia.  The  epiphysis  is  united  to  the 
shaft  of  the  growing  bone  bj  an  intermediate  plate  of  cartilsge,  and 
so  long  as  any  of  this  cartilage  remains  nnossified  the  bone  can 
continue  to  grow  in  length.  The  oesifioation  is  not  completed  in 
the  different  bones  nntil  from  the  twentieth  to  the  twenty-fifth 
year.  In  the  esse  of  the  long  bones,  the  epiphysis  situated  at  the 
^nd  of  the  bone,  towards  which  the  canal  in  the  shaft  which  trans- 
mits the  nutrient  artery  is  directed,  ossifies  to  the  shaft  before  the 
epiphysis  at  the  other  end.  In  the  humerus,  tibia,  and  fibula, 
where  the  canal  is  directed  downwards,  the  epiphvses  at  the  lower 
ends  of  the  bones  flirst  unite  with  the  shaft ;  whilst  in  the  femur, 


radius,  and  ulna,  where  the  canal  is  directed  upwards,  the  oesifica< 
Ion  first  takes  place  between  the  upper  epiphysis  and  the  shaft 
All  anatomists  hold  that  the  bones  of  tne  shaft  and  distal  part  of 


a  limh  belong  to  the  appendicular  part  of  the  skeleton,  but  tneie  is 
a  difference  of  opinion  as  to  the  puoe  in  the  riceleton  to  waich  the 
bones  of  the  shoulder  girdle  and  haunch  are  to  be  referred.  Owen 
eousiders  that  the  scapular  and  pelyio  arches  bdong  to  the  axial 
skeleton,  and  are  homologous  with  the  ribs :  the  scapula  and  coracoid 
as  the  Tlsoeral  or  rib-arch  of  the  ocdpital  Tertebra,  the  eUricle  of 
the  atlas,  and  the  innominate  bone  of  the  upper  sacral  vertebra. 
Goodsir  ol^ected  to  this  conclusion  of  Owen's  on  the  ground  that 
the  shoulder  irirdle  was  not  in  series  with  the  Tisceral  arches,  but 
was  developed  outaide  the  riaceral  wall,  at  the  Junction  of  the 
eenrical  and  thoracic  regions,  from  whidi  region  the  upper  limb 
leodTes  its  nerves,  and  not  from  the  ocoipito-atlantal  region, 
whence  they  would  have  proceeded  had  it  been  an  appendage  of 
the  rib-arches  of  those  aegments.  Owen's  chief  argument  for 
regarding  the  scapula  and  coracoid  as  the  costal  arch  of  the  ocd- 
pitsl  vertebra  is  because  in  fish  the  scapula  is  attached  to  the 
occipital  bone  by  a  bone  which  Ouvier  called  the  supra-scapida, 
and  which  he  believed  to  be  homologous  with  the  supra-scapular 
cartilage  of  many  other  vertebrates.  Farker,  however,  nas  recently 
pointed  out  that  the  so-called  snpr»-icapula  of  a  fish  is  not  homolo- 
gous with  the  fupra-ecapula  of  a  reptile  or  mammal,  that  it  is  not  a 
cartilMe  bone,  but  is  a  splint  or  scale-like  bone,  developed  as  a 
part  *of  the  dermo-akeleton.  Between  the  scapula  and  coracoid  and 
the  innominate  bone,  anatomists  have  Ions  recognised  homologies 
to  exist ;  the  scapula  is  generally  admitted  to  ue  the  homotype 
of  the  ilium  and  the  coracoid  of  the  ischium,  so  that  if  these 
elements  of  the  shoulder  girdle  be  not  a  costal  arch,  neither  can 
those  of  the  pelvic  girdu.  The  clavicle  has  W  some  been  re- 
garded as  the  homotype  of  the  pubis ;  but  in  sll  probability  the  pubis 
IS  homologous  with  the  procoracoid  bone  which  is  found  in  Uie 
amphibia  and  some  reptiles,  but  is  absent  in  crocodiles,  birds,  and 
mammals ;  whilst  the  clavicle  is  represented  in  the  pelvic  girdle, 
not  by  a  bone,  but  by  a  fibrous  band  called  Ponpart's  li^ment. 
Between  the  bones  of  the  shafts  of  the  limbs  homologies  exist :  the 
humerus  is  the  homot;^pe  of  the  femur,  the  radius  of  the  tibia,  the 
ulna  of  the  fibula  ;  whilst  the  patella  has  no  lepreseutative  in  the 
human  upper  limb.  The  scaphoid  and  semilunar  bones  in  the 
carpus  are  homotypes  of  the  astra^us  it.  the  tarsus,  the  cunei- 
form is  the  homotype  of  the  os  calcLs,  the  cuboid  of  the  unciform ; 
the  trapezium  of  tne  ento-cuneiform,  the  trapezoid  of  the  meso-, 
and  the  os  magnum  of  the  ecto-cuneiform.  The  tarsal  scaphoid  is 
not,  as  a  rule,  reprcfcnted  in  the  human  carpus,  but  its  homotype 
is  the  OS  intermedium,  found  in  many  mammals.  The  carpal 
rasciform  is  a  sesamoid  bone  developed  in  the  tendon  of  a  muscle. 
The  metacarpal  bones  and  phalanges  are  homologous  with  the 
metatarsal  bones  and  phalanges  ;  the  thumb  with  the  great  toe,  and 
the  fingers  with  the  Tour  outer  toes.  During  the  growth  of  the 
limbs  outward,  and  their  change  from  the  simple  lappet-like  form 
to  their  elongated  condition,  a  rotation  of  the  proximal  segment  of 
the  shaft  takes  place— that  of  the  upper  limb  a  quarter  or  a  circle 
backward,  that  of  the  lower  limb  a  quarter  of  a  circle  forward — to 
produce  in  the  former  case  a  supine  position  of  the  fore-arm  and 
nand,  with  the  thumb  as  the  outermost  digit ;  in  the  latter  case,  a 
prone  condition  of  the  leg  and  foot,  with  the  great  toe  as  the  inner- 
most digit  The  range  of  movement  at  the  radio-ulnar  joints 
enables  us,  however,  to  pronate  the  hand  and  fore-arm  by  throwing 
the  radius  across  the  ulna,  so  as  to  make  the  thumb  the  innermost 
digit  In  man^  quadrupeds  the  fore-leg  is  fixed  in  this  position, 
10  that  these  ■"im^la  walk  on  the  soles  of  both  the  fore  and  hind  feet. 

GxirSRAL  OCSESYATIONS  ON  TBI  AsTIOXTULTOBY  JLMD 
MUSOULAS  STSTEMfi. 

A  Joint  or  Abtioulation  ib  the  janction  or  nmon  of 
any  two  adjacent  parts  of  the  body.  Moat  osually  the  term 
IB  employed  to  signify  the  connection  established  between 
contiguous  bones.  It  is  by  the  joints  that  the  various 
bones  are  knit  together  to  form  the  skeleton.  Joints  may 
be  eitber  imjnovabU  or  movable,  I 

The  immovable  joints  are  divided  into  the  syTichondrotes  \ 


sma  ine  naurei.  A  sync/Umdrona  ia  the  junctiun  of  two 
bones  by  the  interposition  of  an  intermediate  pL&te  of 
cartilage,  the  fibrous  membrane  or  peiioetenm  which 
inyests  the  bones  being  prolonged  from  one  bone  to  the 
other  over  the  surface  of  the  cartilagei  A  suture  is  the 
connection  of  two  bones  by  the 
interlocking  of  adjacent  toothed 
margins;  the  periosteal  fibrous 
membrane  is  prolonged  from  one  L 
bone  to  the  other,  and.  is  also  fm.  is^veitso/ieceiai  tteoKt 
interposed  between  their  adjacent  •5~»»^  "*^  ^  k.  ti»  tw» 
margins.  In  a  young  skull  the  tn*  aiiroas  nwHibwac.  cr  tt^ 
basi-occipital  and  basi-ephenoid  SJS Jf^SS  pSTS  ,S 
are  united  by  synchondrosis,  but    ^  *  Bc«ai«ac  ana  «ucb  a 
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junction  by  sutures  is  the  mode  nmm  membnaai 
of  union  which  prevails  in  the  bones  of  the  head.  In  old 
persons  the  sutures  become  obliterated  by  the  oeaificaticA 
of  the  intermediate  fibrous  membrane, 
and  the  bones  are  permanently  fused 
together.  The  cranial  sutures  may  con- 
Teniently  ^  arranged  in  three  groups : 
a.  Median  longitudinal,  consisting  of^^:^^^'^*^^'*^ 
the  frontal  suture,  which  connects  the 
two  halves  of  the  frontal  bone,  and  the 
sagittal  suture,  between  the  two  parietal 
bones;  b,  Lateral  longitudinal,  consist- 
ing on  each  side  of  the  head  of  the 
fronto-nasal,  fronto-mazillaiy,  fronto-laduymal,  fronto- 
ethmoidal,  fronto-malar,  fronto-sphenoidal,  parieto-«phe- 
noidal,  parieto-equamous,  parieto-mastoid  sutures ;  c.  Verti- 
cal transverse,  consisting  of  the  coronal  or  f ronto-parietal, 
the  lambdoidal  or  parieto-occipital,  the  sphenoido-malar, 
sphenoido- squamous  and  occipito- mastoid  snturea.  As 
the  skull  grows  by  ossification  of  the  cartilage  of  the  base 
and  the  membranous  vault,  the  direction  of  growth 
is  perpendicular  to  the  margins  of  the  bones  and 
the  sutures  and  synchondroses  which  .connect  them  to- 
gether. The  growth  of  the  skull  in  *Iength  ia  perpes*- 
dicular,  therefore,  to 
the  basi-cronial  syn- 
chondrosis and  the 
vertical  transYerse 
group  of  sutures;  its 
growth,  in  breadth, 
to  the  median  longi- 
tudinal group,  and 
in  height  to  the 
lateral  longitudinal 
group.  So  long  as 
any  of  the  cartilage 
or  membrane  be- 
tween the  margins 
of  the  bones  remains 
unossified,  bone  may 
continue  to  fonn,  and 
the  skull  may  in- 
crease in  size.  It 
sometimes  happens 
that  the  cartilage  or 
membrane  is  pre- 
maturely ossified  in 
a  particular  locality, 
and      the      further  ^    ,^    ^_,    .._  ,    ,_^  ^  _         ^ 

,.  •  .  V  1  11 '^  14— Vortex  Ttov  of  a  beel-diapea  or  oeqite* 
growth  of  tne  SkuU  cophalle  ■knU,  Bhovlas  Uia  cam|iteco  dlaeproc^ 
put  a  Stop  to  in  that     snco  ol  tHa  sagittal  aumra 

region;  if  the  brain  is  still  growing,  the  skull  muBt  increase 
in  other  directions  to  permit  of  the  azpanaion  cl  the 
cranial  cavity,  and  deformities  of  the  skull  are  thereby 
occasioned.  One  of  the  most  usual  of  these  deformities  is 
due  to  premature  closure  of  the  aag;ittal  auture^  cansiqg 


stoppage  of  the  growth  of  the  skull  in  breadth,  an^  oy 
way  of  compensation,  great  increase  in  its  length,  so  as  to 
produce  a  veiy  elongated  and  somewhat  boat-shaped 
cranium. 

The  movable  joints  are  divided  into  th&  Umphtarthrodial 
and  the  dtarthrodial  joints.  An  amphiarthrosis  or  half- 
joint  has  only  a  feeble  range  of 
movement.  It  consists  of  two 
bones,  each  of  which  has  its 
articular  surface  covered  by  a 
plate  of  cartilage,  and  which 
plates  are  firmly  connected  to- 
gether by  an  intermediate  disc  of 
fibro-cartilagei  The  centre  of  this  no.  is._veiticai  Mcuon  throngh 
disc  is  soft,  or    mav  even    be    •«  «nphi«rthPodua  joint  »,^ 

uivu    «    Duiu,    w     uiitjr    cvcu     u«     «,,  two  bone.;  «,«,tii«  plat. of 

hollowed  out  mto  a  cavity,  lined  otftiUff.  on  th.  utieuiw  mf 
bye  smooth  synovial  membrane,  SSSriTbJ^UrtlStSi'T^ 
^x\^  containing  a  little  fluid.  ^^  «xt«iui  ugamoit.. 
Ligamentous  bands,  continuous  with  the  periosteum  invest- 
ing the  bones,  invest  the  fibro-cartilage,  and  assist  in  bind- 
ing the  bones  together.  The  best  examples  of  amphi- 
arthrodial  joints  are  furnished  by  the  artictdations  between 
the  bodies  of  the  true  vertebrse. 

A  diarthrosis  admits  of  more  or  less  perfect  movement 
In  it  the  two  articular  surfaces  are  each  covered  by  a  plate 
of  encrusting  cartilage,  the  free 
surface  of  which  \§  smooth  and 
polished;  between  these  surfaces 
IS  a  cavity  containing  a  glairy 
fluid,  the  synovia,  for  lubricating 
the  smooth  surfaces  of  the  cartil- 
age and  facilitating  the  movements 
of  the  joint  This  cavity  is  en- 
closed by  ligaments,  which  are 
attached  to  the  bones,  and  the 
inner  surface  of  these  ligaments 
18  lined  by  a  synovial  membrane 
which  secretes  the  synovia.  Some-  Fiai6.-vemc«i.ectionthrongh 
times  a  plate  or  meniscus  of  fibro-  ^  diwthrodi.1  joint,  a.  t^  th. 
cartilage  is  interposed  between, 
without^  however,  being  attached 
to  the  encrusting  cartilages  of  a 
diarthrodial  joint,  so  as  more  or 
less  perfectly  to  subdivide  the 
cavity  enclosed  by  the  ligaments  into  two  spaces.  The 
articular  surfaces  of  diarUirodial  joints  are  retained  in 
apposition  with  each  other,  some- 
times by  investing  ligaments,  at 
^  others  by  surrounding  muscles  and 
tendons;  at  others  by  atmospheric 
pressure,  aided  by  the  adhesive  ij 
character  of  the  interposed  synovia. 
The  form  of  the  articular  or  mov- 
able surfaces  varies  veiy  materi- 
ally in  difi'erent  examples  of  these 
joints,  «nd  the  modifications  in 
form  determine  the  direction  of 
ihe  movements  of  the  joints.     In 

aome.  as  the  carpal  and  tanal  ^^„_^^^,.^„^, 
jomts,  the  surfaces  are  almost  flat,  •  diartbrodiai  joint,  in  which 
«o  that  they  gUde  on  each  other ;  ^  ST"  iii.5S!?SILS: 
the  movement  is  comparatively  tu^c*  or  mmiacu,  fc  Th. 
Blight,  and  about  an  axis  perpen-  «»•"•»«••"«"«•  la 
dicular  to  the  moving  surfaces :  these  are  called  plane- 
surfaced  joints.  In  other  joints  the  articular  surfaces  may 
be  regarded  as  produced  by  the  rotation  of  a  straight  or 
curved  line  about  an  axis  lying  in  the  same  plane ;  these 
are  called  rotation  joinU^  and  they  present  various  modifica- 
tions according  to  the  direction  and  relation  of  the  rotat- 
ing line  to  the  axis.    One  farm  of  a  rotation  joint  is  the 


two  bouM;  c,  c;  th.  pUt.  of 
evtllAg.  on  the  artlcoltf  mr- 
ftw.  of  Moh  bono ;  I,  j;  th.  in- 
Teatinff  Hgamont  th.  dotted 
line  within  which  repreewit. 
the  ijsorial  memlmui..  Th. 
letter  «  la  placed  In  tbe  caTltr 
of  th.  Joint. 


piviftjfiint,  in  which  the  moi 
axis  of  one  of  the  bones,  w  i 
the  joint ;  examples  of  tlm  , 
between  tiie  atlas  and  odoi 
the  radio-ulnar  joint  Anotl  ! 
hinge  joint,  in  which  the  ai  ! 
perpendicular  to  the  axis  c 
ments  of  the  hinge  are  c: 
between  the  two  bones  is  di  i 
the  angle  is  increaaed.  An  : 
ginglymus  is  the  screwed-attr)  i 
are  found  in  the  elbow  ai  I 
flexion  is  not  perpendicular, 
joint  The  saddU'shaped  sn  : 
fled  hinges,  but  allow  moti  i 
oblong  both  axes  are  on  the  i 
the  saddle-shaped  there  is  an  : 
the  joint  The  best  example  i 
between  the  metacarpal  bon< 
zium;  of  the  oblong  betweei 
In  the  haU-andrsoeket  joint  \ 
cup,  and  rotation  takes  ^lac  i 
sphere;  the  joint  therefore  i 
shoulder  joints  are  the  best  i 
which  the  forms  of  the  articv 
are  called  eompoeiie;  in  thei  i 
and  of  a  ball-and-socket  joint 
may  be  dted  as  an  examph 
In  a  large  number  of  moval ! 
opposite  articular  surfaces  a 
at  a  given  time ;  but,  as  th  i 
movement,  different  parts  of 
with  each  other  successively,  ! 
the  ^articular  surface  both  o. 
jacent  bone  mapped  out  into  : 
are  adapted,  to  corresponding 
cular  surface  in  particular  pc  i 
the  corresponding  facets  on 
break  contact  with  each  othei , 
occupied  by  synovia,  or  in  soi 
knee,  by  folds  of  synovial  me 
fat,  which  have  been  called  s^ 
hinge,  i>i  that  with  screwed 
composite  joints,  the  principi 
the  sides  of  the  joint,  and  are  ; 
prevent  lateral  displacement 
tightening  of  their  fibres,  chd 
wards  or  backwards  during  flc 
saddle-shaped  and  ball-and-sd 
eluded  within  a  bag-like  ligani 
pivot  joints  the  cavity  in  whic 
by  a  traneverte  or  a  ring-ahapei 
The  Muscles  are  the  organ 
or  shortening,  move  the  bones 
The  muscles  constitute  the  flesi 
arranged  as  to  be  capable  not 
bones  on  each  other,  but  the 
place.  Hence  the  muscles  am 
locomotion.  As  they  can  be 
toill  of  the  individual,  they  a 
Some  of  the  muscles  are  enga{! 
structures  than  the  bones;  au 
cartilages  of  the  larynx,  &c 
usually  enumerated,  and  the  m 
either  their  position,  or  relativi 
or  attachments,  or  mode  of  a 
itself  derived  from  the  Latin  r. 
a  fancied  resemblance  betweeu 
most  simply  formed  muscles, 
tingoiah  in  a  muscle  a  central 


J. 


(!' 


>j 


and  possesses  a  deep-red  characteristic  colour; 
active  contractile  structure,  the  source 
of  motor  power.    The  two  extremities  j 

are  called  the  tendons  of  the  muscle,  ^^  | 
or  sinews;  the  tendons  are  bluish- 
white  in  colour,  possess  no  power  of 
oontractility,  and  are  merdy,  as  it 
vere,  the  ropes  bj  which  the  belly 
of  the  muscle  is  attached  to  the  bone 
or  other  structure  which  is  moved  by 
its  contraction.  The  term  tendon  of 
origin,  applied  to  one  extremity  of  the 
muscle,  signifies  the  fixed  end  of  the 
muscle,  that  to  which  it  draws  during 
its  contraction;  as  a  rule  this  is  the 
end  nearest  the  trunk,  the  proximal 
end.  The  term  tendon  of  insertion  is 
applied  to  the  end  which  is  moved  by 
the  contraction;  as  a  rule  this  is  the 
end  most  removed  from  the  trunk, 
the  distal  end.  Entering  the  sub- 
stance of  each  muscle  is  at  least 
one  artery,  which  conveys  blood  for  its 
nutrition;  this  artery  ends  in  a  net- 
work of  capillary  blood-vessels,  from 
which  a  vein  arises  and  conveys  the 
blood  out  of  the  muscle  again;  an- 
.  other  small  vessel,  called  a  lymphatic, 
also  arises  within  the  muscle,  and 
conveys  the  fluid  lymph  out  of  the 
muscle.  Each  muscle  also  is  pene- 
trated by  a  nerve,  through  which  it 
is  brought  into  connection  with  the 
brain,  so  as  to  be  subject  to  the  in- 
fluence of  the  will  llie  will  is  the 
natural  stimulus  for  exciting  muscular 
action,  which  action  is  in  many  cases 
so  rapid  that  scarcely  an  appreci- 
able interval  of  time  intervenes  be- 
Iween  willing  and  doing  the  action. 

The  bones  form  a  series  of  rod-like  levers,  and,  in  study- 
ing the  mode  of  action  of  the  muscles,  the  place  of  inser- 
tion of  the  muscle  into  the  bone— that  is  to  say,  the  point 
of  application  of  the  power  which  causes  the  movement — 
and  its  relations  to  the  joint,  or  fulcrum,  or  centre  of  motion, 
and  to  the  weight  or  resistance  which  is  to  be  overcome, 
have  to  be  kept  in  view.  The  relative  positions  of  ful- 
crum, point  of  application  of  power,  and  resistance,  are  not 
the  same  in  all  the  bony  levera  As  a  rule,  the  muscles 
are  inserted  into  bones  between  the  fulcrum  and  the  move- 
able point  of  resistance,  and  nearer  the  fulcrum  than  the 
movable  point,  as  may  be  seen  in  the  muscles  which  bend 
the  fore-arm  at  the  elbow-joint  Although  from  the  weight- 
arm  of  the  lever  being  in  these  cases  much  longer  than  the 
power-arm,  the  muscles,  as  regards  the  application  of  the 
power,  act  at  a  disadvantage,  yet  the  movement  gains  in 
▼elod^.  Sometimes  the  muscle  is  inserted,  as  is  the 
•case  in  the  great  muscle  which  straightens  or  extends 
the  fore-arm,  at  one  end  of  the  lever,  and  the  fulcrum 
or  joint  is  placed  between  it  and  the  movable  point.  At 
other  times,  as  in  the  case  of  the  chief  depressor  muscle 
of  the  lower  jaw,  whilst  the  muscle  is  attached  to  one  end 
of  the  lever,  the  fulcrum  is  at  the  opposite  end.  When  a 
muscle  is  so  placed  that  its  tendon  of  insertion  is  perpen- 
dicular to  the  bone  to  which  it  is  attached,  it  acts  to  great 
advantage;  when  placed  obliquely  or  nearly  paraUel,  a  loss 
of  power  occurs.  Many  muscles  at  the  commencement  of 
ccmtcaction  lie  obliquely  to  the  bones  which  they  move. 


Fro.  1&— Th«  rcetm  niiaele 
of  the  thigh;  to  show 
the  eoaatltnent  parti  of  a 
miitde.  R,  the  flMhy 
belly;  f«,  tendon  of  orl- 
Itln;  ti,  tendon  of  Iniier- 
tion  t  «,  nenre  of  eapply  i 
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the  close  than  at  the  coamiencement  of  contraction.  If  t 
muscle  passes  over  only  one  joint,  it  acts  on  that  joint  only; 
but  if  it  passes  over  two  or  more  joints,  it  acts  on  them  in 
succession,  beginning  with  the  joint  next  the  point  of 
insertion.  A  given  movement  may  be  perfonned  by  t]M 
contraction  of  a  single  muscle,  but  as  a  rule  two  or  moFe 
muscles  are  associated  together,  and  they  are  not  nnfre- 
quently  sd  arranged  that  one  muscle  initiates  the  moTe- 
ment,  whidi  is  then  kept  up  and  completed  by  the  rest. 
Muscles  producing  movement  in  one  direction  have  opposed 
to  them  muscles  which  by  their  contraction  effect  tlio 
opposite  movement;  when  both  groups  act  simultaneoiisl/ 
and  with  equal  force,  they  antagonise  each  other,  and  no 
motion  is  produced;  when  a  muscle  is  paralysed  or  divided, 
its  antagonistic  muscle  draws  and  permanently  retains  the 
part  to  its  own  side.  The  rapidity  of  action  of  a  muscle  is 
proportioned  to  the  length  of  its  fasciculi,  its  power  of 
contraction  to  their  number. 

Each  muscle  is  invested  by  a  sheath  formed  of  connecUTe 
tissue.  InTthe  limbs  and  in  the  neck  not  only  has  etcH 
muscle  a  sheath,  but  a  strong  fibrous  membrane  envelopes 
the  whole  of  the  muscles,  and  assists  materially  in  giving 
form  and  compactness  to  the  region.  Thismembrane  is  called 
generally  a  fascia  or  aponeurosia,  but  special  descriptiTe 
names  are  given  to  it  in  the  different  regions — e.g.,  cerrioJ 
fasda,  brachial  aponeurosis,  fascia  late,  or  fascia  of  ths 
thigh.  In  some  localities  muscles  arise  from  the  fisds, 
and  in  others  they  are  inserted  into  it  The  fascia  is 
separated  from  the  skin  by  a  layer  of  subcutaneous  fatty 
tissue,  and  in  this  layer  muscles  are  in  some  localities  de* 
veloped.  In  the  fat  of  the  inner  border  of  tHe  palm  of  tb 
handT^tenall  muscle,  the  palmarU  Ifrevit,  is  found,  whi^ 
is  inserted  into  the  skin  covering  the  ball  of  the  little 
finger;  at  each^d^  of  the  neck,  also,  lies  a  thin  muscle 
called  platysmamyoides,  and  the  muscles  on  the  face  and 
scalp  which  move  the  skin  of  the  face  and  head  belong  to 
the  same  category.  These  muscles  form  the  group  of  sub- 
cutaneous or  demal  muscles  which,  except  in  the  localitiei 
above  referred  to,  are  not  represented  in  the  human  body, 
but  are  well  known  in  the  bodies  of  the  mammalia  gene- 
rally as  the  panniculuM  camosus, 

Li  arranging  the  muscles  for  descriptive  purposes,  either 
a  morphological,  a  topographical,  or  a  physiological  method 
may  be  pursued.  The  morphological  arrangement  is  to  be 
preferred  when  the  object  is  to  compare  the  muscular 
sjTStem  in  man  with  that  in  different  animals,  and  the  basis 
of  the  jurangement  should  be  into  muscles  of  the  axiil, 
the  appendicular,  and  the  axi-appendicular  skeletons,  sod 
sub-cutaneous  muscles;  a  topographical  arrangement  is  most 
suitable  for  the  purposes  of  the  practical  surgeon ;  a  physio- 
logical arrangement,  when  the  object  is  to  stody  the  actios 
of  the  muscles  in  connection  with  the  movements  of  the 
jointa  In  Plates  XV.  and  XYL,  a  front  and  bock  viev 
of  the  voluntary  muscles  of  the  body  is  given. 

Joints  and  Muscles  of  thb  Axial  Skxletok. 
The  ItUervertebral  Joints  are  complex  in  construdioa 
The  bodies  of  the  true  vertebrae  are  connected  together  bj 
an  amphiarthrodial  joint :  the  fibro-cartilaginons  piste  or 
intervertebral  disc  is  tough  and  fibrous  in  its  peripherd 
part,  but  soft  and  pulpy  within.  (Fig.  15.)  Remains  of  the 
choida  dorsalis  are  said  to  occur  in  the  soft  pulp,  and  socoe- 
times  a  distinct  cavity,  lined  by  a  synovial  membrane,  ii 
found  in  the  centre  of  the  disc,  which  in  the  finner  whski 
is  expanded  into  a  large  central  cavity  containing  mssy 
ounces  of  synovia.  A  diarthrodial  joint  connects  the  sope* 
rior  and  inferior  articular  processes  of  adjacent  vertebra  os 
each  side.    Elastic  ^llow  ligaments,  tbe  liffomemUk  nh/an, 


pus  between  tneir  lamins.  itaer-  ana  iufra-tpwom  uga- 
ments  connect  adjacent  spinons  proceaaes,  and  in  the  neck 
the  snpra^pinone  ligament  forms  a  broad  band,  the  liga- 
madum  hikAcb.  In  thoae  mammala  which  poeseae  big 
heeds  or  hea^y  horns,  this  ligament  of  the  back  of  the 
neck  forms  a  powerful  elastic  band  for  the  support  of  the 
head.  The  joints  between  the  atlas  and  axis,  and  the 
atlas  and  occiput,  are  specially  modified  in  connection  with 
the  movements  of  the  head  on  the  top  of  the  spinei  The 
intervertebral  discs  are  absent,  and  the  range  of  movement 
either  from  before  backward,  as  in  nodding  the  head,  or 
from  side  to  side,  as  in  looking  over  the  shoulder,  are 
more  eztens^e  than  between  any  of  the  other  true  Tertebrao. 
The  head  rotates  along  with  the  atlas  around  the  odontoid 
or  pivot  process  of  the  axis,  which  is  lodged  between  the 
anterior  part  of  the  atlas  and  a  strong  transTerse  ligament 
which  lies  behind  the  odontoid.  Too  great  movement  to 
one  side  or  the  other*  is  prevented  by.  the  check  ligaments, 
which  pass  from  the  top  of  the  odontoid  to  the  occipital 
bone,  in  front  of  the  foramen  magnum.  The  nodding 
movements  take  place  between  the  occiput  and  atlas,  and 
are  permitted  by  the  size  and  shape  of  the  occipital  condyles 
and  hollow  upper  articular  surfaces  of  the  atlaa  These 
joints  are  all  diarthrodiaL  The  apine  is  flexible  and 
elastic ;  except  in  the  joints  above  referred  to,  the  range 
of  movement  between  any  two  true  vertebrn  is  very  smafi, 
bat  the  sum  of  the  movement  in  the  entire  spine,  owing  to 
the  nomber  of  bones,  is  considerable.  The  elasticity  of 
the  spine  is  partly  due  to  the  numerous  diarthrodial  joints 
between  its  articular  proceeses,  but  more  especially  to  the 
discs  of  fibro-cartilage  interposed  between  the  bodies  of 
the  vertebra),  which  act  like  elastic  pads  or  buffers  to  pre- 
vent shock.  The  spine  and  trunk  may  be  bent  either 
forwards  or  backwards,  or  to  the  right  and  left  side ;  or 
without  being  bent,  the  spine  may  be  screwed  to  the  right 
or  to  the  left,  the  screwing  movement  being  permitted  by 
the  oblique  direction  of  the  articular  processes. 

The  muscles  which  move  the  vertebns  on  each  other  are 
principally  situated  on  the  back  of  the  trunk;  In  the 
hollow  on  each  side  of  the  vertebral  spines  lies  the  great 
erector  spiniB  muscle,  the  fibree  of  which  pass  longitudin- 
ally upwarda  When  both  muscles  act  together,  the  entire 
<pine  is  bent  back;  but  when  the  muscle  of  one  side  only 
contracts,  then  the  spine  is  bent  to  that  side.  These 
muscles  abo  act  in  raising  the  spine  from  the  bent  to  the 
erect  position,  and  they  are  assisted  by  sniall  inter-spinal 
muscles,  situated  between  the  spines  in  the  cervical  and 
lumbar  regions.  The  spine  is  bent  forward  by  the  peosB 
and  longi  colli  muscles;  and  the  straight  muscles  of  the 
abdomen,  inserted  into  the  lower  true  ribs,  assist  in  this 
movement  The  screwing  movements  of  the  spine  are 
effc^rted  by  a  series  of  musdes,  the  fibres  of  which  pass 
obliquely  between  the  laminse  and  spines  of  adjacent  verte- 
bra, and  are  known  as  the  semispinales,  multifidi,  and 
rotatores  spina  muscles. 

The  head  is  balanced  on  the  summit  of  the  spine,  and 
is  maintained  in  a  quiescent  position  without  any  appre- 
ciable muscular  action,  but  it  can  be  moved  in  various 
directions  by  the  muscles  inserted  into  its  bones.  The 
nodding  movements  of  the  head  on  the  atlas  are  due  to 
the  posterior  recti,  the  two  superior  obliques,  the  two 
splenii,  and  the  two  oomplexus  muscles,  which  draw  it 
backwards,  and  the  anterior  recti  and  stemo-cleido-mastoid 
muscles,  which  draw  it  forwards.  When  the  right  splenius 
and  greater  posterior  rectus  and  inferior  oblique  act  along 
with  the  left  complexus  and  stemo-mastoid,  the  head  is 
rotated  to  the  right  shoulder ;  the  opposite  rotation  being 
due  to  the  action  of  the  corresponding  muscles  on  the 
other  side  of  the  body. 

la  the  formation  of  the  walls  of  the  abdomen  proper, 


cones  ana  jouts  piay  dus       i 
vertebra  behind,  the  expam 
below,  and  the  false  ribs  alx 
considered.     Three  pairs  of 
the  external  oblique,  interna      i 
at  the  sides  and  in  front,  a      t 
recti  and  pyramidalee — are  s 
internal  oblique  and  the  tra 
above  to  the  ribs,  behind  to  t      I 
iliac  crest  and  to  a  strong  ban 
ing  from  the  crest  of  the  iliui      ( 
ternal  oblique  has  similar  com 
is  not  attached  behind  to  the      i 
all  terminate  in  front  in  stro 
the  anierior  abdominal  aponeu     i 
the  middle  line  anteriorly  to     i 
aihct,  which  stretches  longitud 
to  the  pubic  symphysis.     The 
the  recti  muscles,  which  pass     * 
the  cartilages  of  the  lower  t 
muscles,  which  pass  from  the 
hnea  alba.     The  entire  arrang 
for  completing  the  waUs  of  tl 
and  for  enabling  the  muscles 
viscera,  an  action  which  takef 
the  bowels  and  bladder  are  be    | 
tion  and  micturition. 

Bones  and  joints  play  a  n  c 
formation  of  the  walls  of  the 
minal  cavity.  Not  only  are  th  e 
and  the  sternum  in  front,  but  ] 
arch  more  or  less  completely  f <  : 
rib  is  articulated  behind  to  oi 
seven  upper  ribs,  through  the!  ( 
with  the  sternum. 

The  Costo-verUhral  Joints  ax 
of  the  rib  and  the  vertebral  bo<  i 
ing  ribs,  between  the  tubercle  < 
process  of  the  vertebra,  the  jo  i 
completed  in  the  usual  mannei  I 
membrane.     The  Cotto-tiemal    ' 
(except  the  first  costal  cartilage 
the  pra-stemum),  a  capsular  li^  ; 
membrane,  connecting  the  carti  i 
sternum.     The  cartilages  from   1 
are  also  united  by  ligamentous   : 

The  movements  of  the  ribs  i 
vertebral  and  costo-stemal  joint  \ 
ance  in  the  process  of  breathing 
consists  of  two  acts — hireathing  i  i 
ing  out,  or  expiration.  During 
through  the  nose  or  mouth  dow  i 
the  air-cells  of  the  lungs ;  toge  1 
the  lungs  the  walla  of  the  ches ; 
both  of  lungs  and  chest  at  the  • ; 
nearly  doubled.  During  inspin 
occur  in  the  walls  of  the  cheat : 
rotated,  the  lower  borders  of 
while  their  surfacea  are  at  the 
oblique,  and  the  width  of  the  iii 
increased;  the  elevation  and  r: 
the  sternum  upwards  and  forwar 
part  of  the  spinal  colunm  strai 
depressed,  and  the  antero-lateral 
thrown  forward.  The  muscles 
ments  are  as  follows: — In  eacl 
the  different  ribs  a  pair  of  inter 
these  elevate  and  rotate  the  rib 
assisted  by  the  levatores  costaru: 
upper  and  lower  ribs,  by  the  a 


lower  fibres  alone  of  the  orbicnJann  contract^  and  the  lower 
lid  is  elevated.  The  elevation  of  the  upper  lid,  as  in 
opening  the  eye,  Is  due  to  the  levator  palpebne  superioris, 
which,  arising  withia  the  orbit,  is  inserted  into  the  upper 
ejelid.  Muscles  are  inserted  into  the  framework  of  the 
nostrils  so  as  to  increase  or  diminish  the  size  of  their 
orifices,  and  thus  to  promote  or  impede  the  passage  of  air 
into  the  nos&  The  aie  of  the  orifice  is  increased  by 
two  elevator  muscles  inserted  into  the  ala,  or  side  of  the 
nostril ;  and  when  violent  exercise  is  being  performed,  or 
respiration  is  from  any  cause  impeded,  the  nostrils  are 
always  widely  dilated.  One  of  these  elevator  mxiscles, 
which  also  sends  a  slip  down  to  the  upper  lip,  and  is  con- 
sequently called  the  common  elevator,  is  the  muscle  by 
the  contraction  of  which  a  sneer  is  expressed.  A  partial 
dosuze  of  the  nostril  can  be  effected  by  small  muscles 
which  depress  and  compress  the  als  of  the  nose  :  in  man 
these  muscles  are  rudimentary  as  compared  with  the  seal 
and  other  aquatic  mammals,  in  which  a  powerful  sphincter 
muscle  closes  the  nostrils  in  the  act  of  diving.  The  lips 
can  be  elevated  or  depressed  so  as  to  close  or  open  the 
mouth ;  they  can  be  protruded  or  retracted,  or  thiS  comers 
of  the  mouth  can  be  drawn  to  one  side  or  the  other,  by 
the  action  of  various  muscles  which  are  inserted  into 
these  movable  folds  of  the  integument  The  orbicularis 
oris  is  a  sphincter  muscle,  the  fibres  of  which  lie  both 
in  the  upper  and  lower  lips;  by  its  contraction  the 
mouth  is  closed  and  the  lips  pressed  against  the  teeth, 
as  when  a  firm  resolution  is  intended  to  be  expressed. 
The  mouth  is  opened  by  the  elevator  muscles  of  the  upper 
and  the  depressors  of  the  lower  lip ;  it  is  transversely  elon- 
gated by  the  zygomatic  and  risorius  muscles,  which  pass  to 
its  comers,  and  which  are  brought  into  action  in  the  acts 
of  smiling  and  laughing.  But  the  muscles  of  the  lips  also 
play  an  important 
part  in  connection 
with  the  reception 
of  food  into  the 
mouth,  and  with 
the  act  of  articula- 
tion. 

The  cavity  of 
the  mouth  forms 
the  commence- 
ment of  the  ali- 
mentary canal, 
and  is  Uned  by  a 
soft  mucous  mem- 
brane. In  it  the 
teeth  and  tongue 
are  situated,  and 
into  it  the  secre- 
tion called  saliva 
is  poured.  It 
opens  behind  into 
thepLiiynx.  The 
side  walls  of  the 
mouth  are  called 
the  cheeks,  and 
into  the  formation 
of  each  cheek  a 
flattened  quadrila- 
teral muscle,  the 
buccinator,  enters. 
This  muscle  is  at- 
tached above 'and 
below  to  the  upper 
and  lower  jaw- 
bones, behind  to 
constrictor  muscle 


Fto.  SO^ProlUe  of  cheek  and  pharynx,  a,  bnorlnator; 
^  teuior;  e,  leTator  paUU;  4,4,/,  loperior,  middle, 
end  inferior  constrictors;  g,  thjro-hyold;  A,  hyo* 
gloesQi;  j;  mylo-hyoid;  m,  crico-thyrold;  n,  itylo- 
ptaeryngeai;  c,  stylo-gloisue;  q,  flbroui  bend  which 

ert*  origin  to  bnceinetor  end  luperior  constrictor  t 
gloaso-pbaryDgeAl  nenre;  9,  superior  laryngoel 
artery;  1,  superior  laryngeal  nerrc;  4.  Its  briinch  to 
crico- thyroid;  A,  Inferior  laryngeal  nerw  and  artery. 

a  fibrous  band,  to  which  the  upper 
is  also  connected,  so  that  the  walls  of 


the  moutli  and  pharynx  are 
whilst  in  front  the  buccinatoi 
the  lips.     It  compresses  the 
of  the  cavity  of  tiie  mouth 
ment ;  hence  the  name,  *'  tm 

The  aperture  of  conmiunic 
pharynx  is  named  the  isthmut 
below  by  the  root  of  the  tong 
and  above  by  the  soft  palate, 
which  hangs  pendulous  from 
bony  palate.  From  its  centr 
the  uvitla,  and  from  each  of  i 
downwards  and  forwards  to 
wards  and  backwards  to  th* 
called  the  anterior  and  post 
palate.  Between  the  anterio: 
side,  the  tonsil  is  seated  Tl 
invested  by  the  mucous  linin, 
and  contain  small  but  import 
the  soft  palate  and  uvula,  ten 
raise  and  make  them  tense  dui 
The  muscles  of  the  posterior  i 
their  contraction,  approximat 
the  soft  palate  and  uvula,  wh 
pillars,  or  palato-glossi,  dimin 

The  pharynx  is  a  tube  wit 
mucous  membrane,  which  con 
with  the  cavities  of  the  nos 
below  it  is  continuous  with  ' 
serves  as  the  chamber  or  pi 
goes  from  the  mouth  to  th 
swallowing,  and  through  whi( 
the  nose  or  mouth  to  the  la 
It  lies  immediately  behind  t 
and  in  front  of  . 
the    five   upper  | 
cervical      verte- 
bree.     Its  length 
is  from  H  to  5  J 
inches;  its  widest 
part  is  opposite 
the  back  of  the 
mouth.  The  prin- 
cipal muscles  in 
its  walls  are  call- 
ed the  constric- 
tors,    and     are 
named,     from 
above     down- 
wards, superior, 
middle,  and  in- 
ferior.   They  are 
arranged      in 
pairs,  and  arise 
from  the  cartil- 
ages    of    the 
larynx,  from  the 
hyoid  bone,lower 
jaw,  andintemal 
pterygoid     V^o- ^^^^^^^^^ 

cess  of  the  spne-     posterior  wall, 

noid;  whilst  the  »*^'*°^ 
superior  also 
springs  from  the  fibrous  bar 
attached ;  their  fasciculi  curve 
of  the  posterior  wall  of  the  i 
tendinous  band  which  extei 
wall  of  the  tube. 

The  action  of  the  muscle 
pharynx  may  now  be  consid 


palsri : 
/,  palato-glosfttt 


prooeM  ci  defi:tiitition  or  swaDowing.  When  the  food  is 
receiyed  into  tbe  month,  it  is  moistened  by  the  cccrction  of 
the  saliTSiy  and  other  boocal  glands,  and  is  broken  down 
by  the  grinding  action  of  the  molar  teeth.  The  buccinator 
mnsdes  press  it  from  between  the  gums  and  the  cheek, 
and,  along  with  the  moyements  of  the  tongue,  aid  in  col- 
lecting it  into  a  bolus  on  the  surface  of  that  organ.  Dur- 
ing the  process  of  mastication  the  palato-gloasi  contiact  lo 
as  to  close  the  fauces.  When  the  bolus  is  sufficiently  tritu- 
rated and  moistened,  the  palato-glossi  relax,  the  tip  of  the 
tongue  is  pnsssed  against  the  roof  of  the  mouth,  and  by  a 
heave  backward  of  that  organ  the  bolus  is  pressed  through 
the  posterior  orifice  of  the  mouth  into  the  pharynx,  where 
it  is  grasped  by  the  superior  constrictor  muscles,  and  forced 
downwards  by  them  and  the  other  constrictor  muscles  into 
tho  osophsfus,  and  thence  into  the  stomach.  As  both 
the  nose  and  larynx  open  into  the  pharynx,  the  one  imme- 
diately aboTe,  the  other  immediately  below  the  orifice  of 
the  mouth,  it  is  of  great  importance  that  none  of  the  food 
should  enter  into  these  chambers,  and  obstruct  the  respira- 
tury  passages.  To  guard  against  any  accident  of  this  kind, 
two  Talyular  structures  are  provided, — Ti&,  the  soft  palate 
and  the  epiglottis, — which,  whilst  leaving  the  orifices  into 
their  respective  chambers  open  during  breathing,  may 
effectually  close  them  when  deglutition  ii  being  performed. 
As  the  bolus  is  being  projected  through  the  fauces  into  the 
pharynx,  the  soft  j^te  and  uvula  are  elevated  and  made 
tense,  and  at  the  same  tune  the  wall  of  the  pharynx  is 
brought  in  contact  with  it  by  the  contraction  of  the  palato- 
pharyngei;  the  part  of  the  pharynx  into  which  the  nose  opens 
is  thus  temporarily  shut  off  from  that  into  which  the  mouth 
opens.  If  laughter,  however,  be  excited  at  this  time,  the 
tension  of  the  coft  palate  is  destroyed,  and  part  of  the  food 
may  find  its  way  upwards  into  the  nose.  The  closure  of 
the  larynx  by  the  epiglottis  is  due  partly  to  the  depression 
of  that  valve  and  ptutly  to  the  elevation  of  the  larynx. 
The  backward  heave  of  the  tongue  relaxes  the  ligaments 
which  connect  the  front  of  the  epiglottis  to  that  organ,  and 
enables  the  small  epiglottidean  muscles  to  depress  the 
valve.  The  elevation  of  the  hyoid  and  larynx  is  due  to  the 
action  of  the  mylo-hyoid,  digastric,  and  genio-hyoid  muscles, 
which  pass  from  the  lower  jaw  to  the  hyoid,  and  of  the 
thyro-hydd,  which  pass  from  the  hyoid  to  the  thyroid 
cartilage  of  the  larynx;  preliminary  to  their  action,  the 
lower  jaw  must  be  fixed,  which  is  done  by  the  closure  of 
the  mouth  prior  to  tho  act  of  swallowing.  The  aperture  of 
the  larynx  is  thus  brought  into  contact  with  the  depressed 
epiglottis,  which  is  adapted  more  exactly  to  the  opening 
by  a  change  ia  its  form  due  to  the  projection  of  a  cushion- 
liko  pad  from  its  posterior  surface.  By  these  ingenious 
arrangements  the  sdaptation  of  a  single  chamber  to  the 
very  different  functions  of  breathing  and  swallowing  is 
effectually  provided  for. 

Joints  un)  Huscucs  of  thb  Uppeb  Ldcbl 
The  upper  limb  is  jointed  to  the  trunk  at  the  Hemo- 
clavieular  ariiculatton.  This  is  a  diarthrodlal  joint:  the 
bones  are  retained  together  by  investing  ligaments;  a 
meniscus  is  interposed  between  the  articular  surfaces,  so 
that  the  joint  possesses  two  synovial  membranes.  A  strong 
ligament,  which  checks  too  great  upward  movement,  con- 
nects the  dsvicle  and  first  riK  The  two  bones  of  the 
shoulder  girdle  articulate  with  each  other  at  the  diarthrodial 
aeromio-cl'ivieular  joint;  but,  in  addition,  a  strong  ligament, 
which  checks  too  great  displacement  of  the  bones,  passes 
lietween  the  clavicle  and  coracoid.  The  movements  of  the 
upper  limb  on  the  trunk  take  place  at  the  stemo-clavicular 
joint,  and  consist  in  the  elevation,  depression,  and  forward 
and  backward  movement  of  the  shoulder.  The  movements 
at  the  acromio-davicular  joint  occur  when  the  scapula  is 


rotated  on  the  davids  in  the  act  of  elevating  the  ana 
above  the  head.  The  muscles  which  cause  these  nfors- 
ments  are  inserted  into  the  bones  of  the  jhoulddr  giidls; 
the  traiiorins  into  the  clavicle,  acromion,  and  spine  ol  the 
scapula;  the  ihomboid.  levator  anguli  scapulsa.  and  serratiis 
magnns  into  the  vertebral  border  of  the  scapula;  th« 
pectoralis  minor  into  the  coracoid;  and  the  snbclavias  into 
the  claviclflL  Elevation  of  the  entire  shoulder,  as  is 
shrugging  the  shoulders,  is  due  to  the  contractioii  of  the 
trapeaos,  levator  scapuls,  and  rhomboideos;  depresdon 
paitly  to  the  weight  of  the  limb  and  partly  to  the  acticm  of 
the  subolavius  and  poctoralia  minor;  movement  forward  to 
the  eerratus  and  pectoralis:  and  backward  to  the  trapeaos 
and  rhomboid.  In  rotation  of  the  scapula  on  the  clavicle, 
the  inferior  angle  of  the  scapula  is  drawn  forward  by  the 
serratus  and  lower  fibres  of  trapezius^  and  backward  bj  the 
levator  scapula,  rhomboid,  and  lesser  pectord. 

The  Shoulder  Joini  is  a  ball-and-socket  joint,  the  ball 
being  the  head  of  the  humerus,  the  socket  the  glenoid  fossa 
of  the  scapula  A  laige  capsular  ligament,  which  is 
pierced  by  the  long  tendon  of  the  biceps  muscle,  and  lined 
by  a  synovial  membrane,  encloses  this  articular  ends  of 
the  two  bones,  and  is  so  loose  as  to  permit  a  ranee  ci 
movement  greater  than  takes  place  in  any  other  jomt  is 
the  body.  The  muscles  which  cause  these  movements  are 
inserted  into  the  humerus;  the  supra-spinatus,  infnsr 
spinatus,  and  teres  minor  into  the  great  tuberosity;  the 
sub-scapuloris  into  the  small  tuberosity;  the  latissimus 
dorsi  and  teres  major  into  the  bottom  of  the  bidpital 
groove;  the  pectoraLs  migor  into  its  anterior  border;  the 
coraco-brachiaUs  into  the  inner  aspect,  and  the  ddtoid, 
which  forms  the  floiihy  prominence  of  the  shoulder,  into 
the  outer  aspect  of  the  shaft  Abduction  and  elevation  or 
extendon  of  the  arm  outwards  at  the  shoulder  joint  sr 
due  to  the  supra-spinatus  and  deltoid;  adduction  or  de- 
presdou,  to  the  ooraco-brachialis.  latissimus,  and  teres 
migor,  assisted  by  the  weight  of  the  limb;  movement  for- 
wards and  elevation,  to  the  anterior  fibres  of  the  deltoid, 
pectoralis,  and  subecapularis;  backward  movement  to  the 
latissimus  and  teres ;  rotation  outwards  to  the  infra-spinatus 
and  teres  minor;  rotation  inwards  to  the  subscapularis, 
pectoralis,  latissimus,  and  teres,  A  tombination  of  abduc- 
tion, movement  forwards,  adduction,  and  movement  back- 
wards, produces  the  movement  of  dreumduction.  Certaio 
movements  of  the  upper  limb,  however,  take  place  not 
only  at  the  shoulder  joint,  but  between  the  two  bones  of  the 
shoulder  girdle ;  for.  in  devating  the  arm.  whilst  the  supn- 
spinatus  and  deltoid  initiate  the  movement  at  the  shoulder 
joint,  the  farther  devation,  as  in  raising  the  arm  above  the 
head,  takes  place  by  the  trapedus  and  serratua.  which 
rotate  the  scapula  and  draw  its  inferior  angle  forward.  T^ 
free  range  of  movement  of  the  human  i^oulder  ia  one  of 
its  most  striking  charaoteis, 
so  that  the  arm  can  I 
in  every  direction 
space,  and  its  effidency  s 
instrument  of  prehendon 
thus  greatly  iacreased.  The 
movement  of  abduction, 
extendon,  which  devates  the 
arm  ia  line  with  the  axis  <  ~ 
the  scapula,  is  characteristi- 
cally human,  and  a  distinct  p,^  fs..outuae  Aiteh  «r  hvaas  ta- 
articular  area  is  orovided  on  ■»•"».  Tb«  aitkaiw  arM  fcr  *«•• 
the  head  of  the  humerus  for  souad  ua*.  uAv  oo*^Mrj 
this  movement 

The  Elhot§  Joint  is  the  articulation  between  the  humens, 
radius,  and  ulna :  the  great  sigmoid  cavity  of  the  ulna  is 
adapted  to  the  trochlea  of  the  humerus,  and  the  cup  d 
the  radius  to  the  capitellum.     The  joint  is  endoaed  by  a 


charaoteis,  -.^^^ 

I  be  moved  ,>^^'^""*^'S^^  ^^ 

a    through  /"^            y^V.       / 

iency  as  an  /                 /     ^v  ^"^ 


capsular  ligament  lined  b}  a  8}rnoyi&I  m^inbrane,  which  ia 
B&bdivided    into    anterior,    posterior,   internal,   and    ex- 
ternal banda  of  fibres.-    Flexion   and   extension  are   the 
two  moTements  of  the  joint,  and  the  range  of  movement  is 
limited  by  the  locking  at  the  end  of  flexion  of  the  coronoid 
process  into  the  coronoid  fossa  of  the  hnmerus,  and  at  the 
end  of  extension  of  the  olecranon  process  into  the  olecranoid 
fossa.     The  elbow  joint  is  a  hinge  with  screwed  surfaces ; 
the  path  described  by  the  hand  and  fore-arm  is  a  spiral,  so 
that  during  flexion  they  are  thrown  forwards  and  inwards. 
The  mnscles  which  cause  the  moyements  are  inserted  into 
the  bones  of  the  fore-arm.     The  flexors  are  the  brachialis 
anticusy  inserted  into  the  coronoid  of  the  ulna ;  the  biceps, 
which  forms  the  fleshy  mass  on  the  front  of  the  upper  arm, 
into  the  tuberosity  of  the  radius ;  the  supinator  longus  into 
the  styloid  process  of  the  radius.     The  only  extensor  is  the 
triceps^nconeus,  which  forms  the  fleshy  mass  on  the  back 
of  the  upper  arm,  and  is  inserted  into  the  olecranon, 
g'      The  Badio-ulnar  Joints  are  found  between  the  two  bones 
g  of  the  fore-arm.     The  head  of  the  radius  rolls  in  the  lesser 
6  sigmoid  cavity  of  the  ulna,  and  is  retained  in  position  by 
^  a  ring-like  ligament  which  surrounds  it ;  the  shafts  of  the 
«M  two  bones  are  connected  together  by  the  interosseous 
^  membrane,  their  lower  ends  by  a  capsular  ligament  and  a 
0  triangular  fibro-cartilage  or  meniacos.     The  radius  rotates 
*~^  round  an  axis  drawn  through  the  centre  of  its  head  and 
the  styloid  process  pf  the  ulna ;  rotation  of  the  fore-arm 
and  hand  forward  is  caUed  pronation, — ^rotation  backwards, 
supination.     The  supinator  and  pronator  muscles  are  all 
inserted  into  the  radius :  the  supinators  are  the  longus  and 
brevis  and  the  biceps;  the  pronators  are  the  teres  and 
quadratus.     Where  delicate  manipulation  is  required  the 
fore-arm  is  semi-flexed  on  the  upper  arm,  for  the  cup- 
shaped  head  of  the  radius  is  then  brought  into  contact 
with  the  capitellum  of  the  humerus,  and   the  rotatory 
movements  of  the  bone  can  be  perfom^ed  with  greater 
precision. 

The  Writt  or  Radio-carpal  Joint  is  formed  above  by  the 
lower  end  of  the  radius  and  the  triangular  meniscus,  below 
by  the  upper  articular  surfaces  of  the  scaphoid,  semi-lunar, 
and  cunof orm  bones.     An  investing  ligament^  lined  by  a 
synovial  membrane,  and  subdivided  into  anterior^  posterior, 
internal,  and  external  bands  of  fibres,  encloses  Uie  joint 
It  is  the  oblong  form  of  hingo-joint,  and  possesses  two 
axes,  a  long  and  a  short ;  around  the  long  axis  movements 
occur  which  bend  the  hand  forwards,  or  bring  it  in  line 
with  the  fore-arm,  or  bend  it  backwards ;  around  the  short 
axis  the  hand  may  be  moved  towards  the  radial  or  ulnar 
maigins  of  the  fore-arm.      The  flexors  forward  are  the 
palmaris  longus,  inserted  into  the  palmar  fascia ;  the  flexor 
carpi  radialis  into  the  metacarpal  bone  of  the  index;  the 
flexor  carpi  ulnaris  into  the  pisiform  bone;  the  extensors 
and  flexors  backwards  are  the  longer  and  shorter  radial 
extensors  inserted  into  the  metacarpal  bones  of  the  index 
and  middle  fingers,  and  the  ulnar  extensor  into  the  meta- 
carpal bone  of  the  little  finger ;  the  fiexors  and  extensors 
of  the  fingers  have  also  a  secondary  action  on  the  wrist 
joint.     The  ulnar  flexor  and  ulnar  extensor  of  the  wrist 
draw  the  hand  to  the  ulnar  side,  and  the  radial  flexor  and 
extensor,  together  with  the  extensors  of  the  thumb,  «draw 
the  hand  towards  the  radial  border  of  the  fore-arm. 
•      The  Carpal  and  Carpo^metacarpal  Jointt  are  constructed 
g  thus : — The  articular  surfaces  are  retained  in  contact  by 
A  oertain  ligaments  passing  between  the  dorsal  surfaces  of 
*g  adjacent  bones,  by  others  between  their  palmar  surfaces, 
^  and  by  interosseous  ligaments  between  the  semi-lunar  and 
^  cuneiform,  semi-lunar  and  scaphoid,  os  magnum  and  unci- 
form, oe  magnum  and  trapezoid;  lateral  ligaments  also 
attadi  the  scaphoid  to  the  trapezium,  and  the  cuneiform  to 
the  Tindfonn.    Similarly,  the  trapezoid,  os  magnum,  and 


unciform  are  connected  to 
fingers  by  dorsal,  palmar,  a 
the  metacarpal  bones  of  tl 
union  at  their  carpal  ends ; 
extends  between  the  distal  ( 
the  fingers,  and  checks  too  g 
range  of  movement  at  any  o; 
slight^  but  the  multiplicity 
tributes  to  the  mobility  of  th 
between  the  hand  and  foD 
The  metacarpal  bone  of  th 
index,  and  has  a  distinct  s 
the  trapezium,  invested  by  a 
range  of  movement  is  extens 

^e  Metacocrpo-phalangea 
are  connected  by  lateral  lij 
bones,  and  by  an  arrangemei 
palmar  surfaces. 

In  studying  the  muscles  i 
be  advisable,  on  account  of  t 
the  movements  of  the  thumb,  1 
examine  its  muscles  indepei 
dently.  These  muscles  eitht 
pass  from  the  fore-arm  to  tl 
thumb,  or  are  grouped  togeth( 
at  the  outer  part  of  the  pain 
and  form  the  elevation  Imow 
as  the  ball  of  the  thumb ;  the 
are  inserted  either  into  th 
metacarpal  bone  or  the  plu 
langes.  The  thumb  is  extender 
and  abducted,  i.0.,  drawn  awa; 
from  the  index,  by  three  ei 
tensor  muscles  descending  frou 
the  fore-arm,  and  inserted  on« 
into  each  of  its  three  bones 
and  a  small  musde,  specially 
named  abductor  poUicis,  in 
sorted  into  the  outer  side  o] 
the  first  phalanx:  its  bonei 
are  bent  on  each  other  by  s 
long  and  short  flexor  muscle 
it  is  drawn  back  to  the  indei 
by  an  adductor  muscle  ;  and 
the  entire  thumb  is  thrown 
across  the  surface  of  the  palm 
by  the  opponens  poUicis, 
which  is  inserted  into  the 
shaft  of  the  metacarpal  bone. 

The  four  flngers  can  be 
either  bent,  or  extended,  or 
drawn  asunder,  tL«.,  abducte 
addncted.      The  ungual  pha] 
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action  of  the  deep  flexor  muscl 
are  inserted  into  them ;  the  sec 
ficial  flexor,  also  iaserted  by  i 
phalanx ;  these  muscles  descent 
arm  into  the  palm  in  f^&t  oi 


liffamerU,  and  their  surfaces  are  inyested  by  a  synovial 
membrane,  which  facilitates  their  moTements  to  and  fro 
beneath  that  ligament ;  as  they  pass  downwards"  in  front  of 
the  fingers  they  are  enclosed  in  a  strong  fibrous  sheath 
lined  by  a  synovial  membrane,  and  the  tendon  of  the  super- 
ficial flexor  is  pierced  by  the  deep  flexor,  so  that  the  latter 
may  reach  the  third  phalanx  into  which  it  is  inserted. 
Four  rounded  muscles,  the  lumbricales,  arise  in  the  palm 
from  the  deep  flexor  tendons,  turn  round  the  radial  borders 
of  the  first  phalanges,  and  are  inserted  one  into  the  extensor 
tendon  on  the  dorsum  of  each  finger ;  these  muscles  bend 
the  first  phalanges  on  the  metacarpal  bones,  but  from  their 
insertion  into  the  extensor  tendons  they  also  extend  the 
becond  and  thii-d  phalanges  on  the  first ;  as  they  axe  much 
used  in  playing  stringed  instruments,  they  have  been  called 
"fiddlers'musdes.^  Thefingers  are  extended  or  straightened 
by  muscles  inserted  into  the  back  of  the  second  and  third 
phalanges ;  the  extensor  muscles  descend  from  the  back  of 
the  fore-arm, — one,  the  common  extensor,  subdivides  into 
four  tendons,  one  for  each  finger,  but  in  addition  the  index 
and  little  have  each  a  separate  extensor  muscle,  the  tendon 
of  which  joins  that  of  the  common  extensor.  The  index 
finger  possesses  more  independent  movement  than  the 
other  digits — Whence  its  more  frequent  use  as  a  ''  pointer;^ 
the  extensor  tendons  of  the  little  and  ring  fingers  are 
usually  united  together,  so  that  these  digits  are  associated 
in  their  movements.  Abduction  and  adduction  of  the 
fingers  are  caused  by  seven  small  muscles  situated  in  the 
intervals  between  the  metacarpal  bones, — Whence  called 
interossei;  four  of  these  lie  on  the  back  of  the  hand,  three 
on  its  palmar  surface ;  they  are  inserted  into  the  sides  of 
the  first  phalanges,  and  either  pull  the  fingers  away  from  a 
line  drawn  through  the  middle  finger  or  approximate  them 
to  that  line.  Too  great  abduction  is  checked  by  the  trans- 
verse metacarpal  ligament  The  human  hand  is  a  perfect  in- 
strument of  prehension;  not  only  can  the  individual  fingers' 
be  bent  into  hooks,  but  tho  thumb  can  be  thrown  across  the 
front  of  the  palm,  so  that  it  can  be  opposed  to  the  several 
fingers,  and  objects  can  therefore  be  grasped  between  it  and 
them ;  but  further,  this  power  of  opposing  the  thumb  permits 
objects  to  be  held  in  the  palm  of  the  hand,  which  may  be 
hollowed  into  a  cup  or  made  to  grasp  a  sphere.  The 
movements  of  the  joints  are  indicated  on  the  surface  of 
the  palm  by  tegumentary  folds, — an  oblique  fold  for  the 
thumb,  and  two  oblique  folds  for  the  metacarpo-phalangeal 
joints  of  the  fingers ;  the  joints  of  the  second  and  third 
phalange  are  also  marked  on  the  surface  by  folds. 

Joints  ait'  Muscles  of  thb  Lowzr  Limb. 

The  iBBominate  bones  are  connected  to  the  spinal  column 
by  the  sacro-iliao  joints  and  the  sacro-sciatio  ligaments. 
The  SaeroMiae  Joint  is  between  the  side  9f  the  sacrum  and 
the  internal  surface  of  the  ilium,  the  articular  surfaces  of 
which  bones  are  covered  by  cartilage,  and  connected 
together  by  short,  strong  ligaments.  The  sacro-sdatic 
ligaments  stretch  from  the  side  of  the  sacrum  and  coccyx 
to  the  spine  and  tuberosity  of  the  ischiu^n.  The  two 
innominate  bones  are  also  connected  together  at  the  pubie 
symphysis,  which  is  an  amphiarthrodial  joint  The  sacn>- 
iUao  joints  and  pubic  symphyslB  permit  only  slight  move- 
ment; that  at  the  former  is  around  an  imaginary  axis, 
drawn  transversely  through  the  second  sacral  vertebra,  which 
allows  the  base  of  the  sacrum  to  be  thrown  forward  and  its 
apex  backward  in  the  stooping  position  of  t&e  body;  but 
too  great  movement  backward  of  the  apex  is  checked  by 
the  6acro4ciatio  ligaments.  As  the  weight  of  the  trunk, 
or  of  what  may  be  carried  in  the  arms  or  on  the  back,  is 
transmitted  through  the  haunch-bones  to  tho  lower  limbs, 
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because  the  sacrum,  and  with  it  the  entire  tnink,  are  sos 
pended  by  them  on  the  two  innominate  bonea^ 

The  Bip  Joini  Ib  a  baU<and-8ocket  joint;  the  ball  is  the 
head  of  the  femur,  and  the  socket  the  cap4haped  acetabu- 
lum in  the  haunch  bona,  the  depth  of  the  cup  being  in 
creased  by  a  ligament  which  is  attached  around  the  brim. 
A  large  capsular  L'gament,  which  is  especially  strong  in 
front,  encloses  the  articular  surfaces.  The  ligament  is 
lined  by  a  synovial  membrane,  which  also  invots  the  neck 
of  the  thigh  bone.  Within  the  joint  is  the  round  or  sus- 
pensory ligament  attached  to  the  head  of  the  ihigh  bone 
and  to  the  .sides  of  the  depression  at  the  bottom  of  the 
acetabulum.  Whilst  the  hip  joint  poese8Bes''oonsiderabia 
mobility,  it  has  much  more  stability  than  tho  shoulder, 
owing  to  the  acetabulum  being  dteper  than  the  glenoid 
fossa,  and  the  greater  strength  and  tension  of  the  fibres  of 
its  capsular  ligament  The  muscles  which  move  the  thigh 
at  the  hip  joint  are  situated  either  behind  the  joints  where 
they  form  the  fleshy  mass  of  the  buttock,  or  at  the  front 
and  the  inner  side  of  the  thigh.  They  are  inserted  either 
into  the  femur  or  fascia  lata,  and  the  great  and  small 
trochanters  serve  as  their  principal  surfaces  of  attachment 
The  thigh  can  be  bent  on  the  abdomen  by  the  action  of 
the  psoas,  iHacus,  and  pectineus,  which  lie  in  front  of  the 
joint;  it  can  be  extended  or  drawn  into  line  with  the 
trunk  by  the  gluteufr-maximus  and  medius;  it  can  be 
abducted  or  drawn  away  from  the  opposite  thigh  by  the 
glutffius  T"ft^"^^i*,  medius,  and  miniiTrt^^g^  which  muadcs 
are  of  large  size,  and  form  the  fleshy  mass  of  the  buttocks. 
It  f  can  be  adducted  or  dmwn  to  touch  its  fellow,  or,  if 
slightly  bent,  drawn  in  front  of  its  fellow,  by  the  adductor 
longus,  brevis,  and  magnus,  which  muscles  are  inserted 
into  the  linea  aspera,  and  fo{m  the  flesl^  mass  on  the 
inner  side  of  the  thigh ;  and  by  the  pectineus  and  quad- 
ratus  f emoris.  It  can  be  rotated  outwards  by  the  obturator 
and  gemelli  muscles,  the  glutaeus  maximus,  pyriformis,  and 
quadratus  f emoris;  and  rotated  inwards  by  the  gluteus 
medius,  minimus,  and  tensor  fascie  femoris.  In  standing 
erect  the  hip  joints  are  fully  extended,  and  the  mechanical 
arrangements  in  and  around  these  articulations  are  such 
as  to  enable  them  to  be  retained  in  the  extended  position 
with  but  a  small  expenditure  of  muscular  power.  Ab  the 
weight  of  the  body  in  the  erect  attitude  fkUs  bdiind  the 
joints,  the  strong  anterior  fibres  of  their  capenlar  liga- 
ments are  made  tense,  and  the  extended  position  of  Uie 
joints  is  preserved  So  long  as  the  centre  of  gravity  falls 
within  the  baas  of  support  of  the  body,  «.&,  the  spaet 
between  the  two  feet  when  standing  on  both  legs,  the  body 
will  not  falL  If  the  body  is  made  to  lean  forward,  then 
the  capsular  ligament  is  no  longer  tense,  and  the  glutsal 
muscles  are  put  in  action  to  re^xtend  the  trunk  on  the 
thigh,  and  prevent  it  from  falling  forward ;  if  the  body  is 
made  to  lean  to  one  side  or  the  other,  the  round  ligament 
is  made  tense,  or  the  strong  ilio-tibial  band  of  the  fascia 
lata  of  the  thigh,  which  stretches  from  the  ih'um  to  the 
tibia,  is  put  on  tiie  stretch,  and  falling  sideways  is  pre- 
vented. When,  in  standing  erect  either  aa  one  or  both 
feet,  the  balance  of  the  body  is  disturbed,  Aen  varioos 
muscles  both  of  the  trunk  and  lower  limb  are  brought  into 
action  to  assist  in  preserving  the  erect  position.  In  the 
erect  position  the  weight  ai  the  trunk  is  transmitted 
through  the  acetabula  to  the  heads  of  the  thigh-bones^  bat 
the  position  and  connections  of  the  round  liniment  enahk 
it  to  suspend  that  portion  of  the  trunk  the  weigjit  ol  whick 
is  thrown  upon  it,  and  to  distribute  the  weight  anx  the 
head  of  the  femur. 

The  Kn^  ia  the  largest  and  most  complicated  jdnt  m 
the  body.  It  consists  of  the  femur,  tibia,  and  pstdla. 
The  patella  movas  up  and  down  the  trochlear  saifaoe  of 


^e  femur,  whilst  tLe  oun^yles  of  tke  femnr  roll  upon  tlie 
lemflnnar  cartilageB  and  articaliir  Borfaces  of  the  tibia. 
A  powerful  inyeeting  ligament  encloses  the  articular  snr- 
faceai  This  ligament  is  subdivided  into  bands,  one  on 
each  side  of  the  joint— the  internal  and  external  lateral  liga- 
ments— a  posterior  and  an  anterior.  The  anterior  extends 
^m  the  patella  to  the  anterior  tubercle  of  the  tibia,  and 
serves  botii  as  a  ligament  and  as  the  tendon  of  insertion  of 
the  extensor  muscles  of  the  leg.  Within  the  investing 
ligament  two  interarticular  or  crucial  ligaments  pass  from 
the  intereondyloid  fossa  to  the  upper  surface  of  the  tibia ; 
and  inteiposed  between  the  tibia  and  femoral  ocmdyles  are 
two  memsciy  which  from  their  shape  are  called  the  semi- 
Iwaar  cartilagea.  The  synovial  membrane  not  only  lines 
the  investing  ligaments,  but  covers  the  front  of  the  femur 
for  some  distance  above  the  trochlea,  and  forms  folds  or 
pads  within  the  joint  itself,  which  in  certain  movements 
are  interposed  between  the  articular  surfaces  of  the  bones. 
The  movements  at  this  joint  are  those  of  flexion  and  exten- 
mon.  The  flexors  are  tiie  three  great  muscles  on  the  back 
of  the  thigh,  called  the  ham-strings ;  they  all  arise  from 
the  ischial  tuberosity,  and  are  inserted — ^the  biceps  into 
the  head  of  the  fibula,  the  semi-tendinoeus  and  semi>mem- 
branosuB  into  the  upper  end  of  the  tibia.  The  extensors 
form  the  fleshy  mass  on  the  front  and  outer  side  of  t]ie 
thi^;  one  muscle,  the  rectus,  arises  from  the  ilium — ^the 
others,  the  vasti,  horn  the  shaft  of  the  femur ;  and  they  are 
aA  inserted  by  a  powerful  tendon  into  the  patella,  and 
through  the  anterior  ligament  of  the  knee  into  the  tibia. 
The  patella  is  indeed  a  sesamoid  bone,  developed  in  the 
tendon  of  these  muscles  (Fig.  18).  The  knee  can  be  bent 
80  that  the  calf  can  touch  tibe  back  of  the  thigh,  and  in 
this  position  the  pateUa  is  drawn  down  in  front  of  the 
joint,  as  in  kneeling.  The  articular  surface  of  thd^atella 
is  diviaea  into  seven  areas  or  facets,  and  in  passing  from 
the  bent  to  the  extended  position  of  the  joint,  these  facets 
come  successively  into  contact  with  the  articular  surface  of 
the  femur,  until,  when  the  leg  is  fully  extended  on  the 
thigh,  the  whole  of  the  patella  is  raised  above  the  femoral 
trodilea,  except  the  lowest  pair  of  narrow  facets.  It  is  in 
order  to  provide  a  smooth  surface  for  the  patella  in  this 
position  that  the  synovial  membrane  of  the  loint  covers 
the  front  of  the  lower  end  of  the  femur.  At  the  com- 
mencement of  flexion  a  slight  rotation  inwards  of  the  leg 
and  foot  takes  place  through  the  action  of  the  sartorius, 
gracilis,  and  semi-tendinosus,  which  are  inserted  close 
together  into  the  tibia ;  whilst  the  extensor  muscles  cause, 
at  the  completion  of  extension,  a  slight  rotation  outwards 
of  the  leg  and  foot.  The  movements  of  flexion  and  exten- 
sion are  not  simply  in  the  antero-posterior  plane,  but 
along  oblique  paths  which  are  determined  by  the  screwed 
configuration  of  the  femoral  condyles.  In  comjdete  exten- 
sion of  the  leg  the  joint  is  "  screwed  home  f  and  as  this 
position  is  necessary  for  the  preservation  of  the  erect 
attitude,  the  lateral,  the  posterior,  and  the  anterior  crucial 
ligaments  are  then  all  tense,  to  prevent  displacement  of 
the  bones.  The  muscles  which  rotate  the  leg  and  foot 
inwards  initiate  the  act  of  flexion  by  unlocking  the  joint 

The  Tihuhfihular  Joints  are  found  between  the  upper 
and  lower  ends  of  the  bones,  and  in  addition  a  strong 
interosseous  membrane  fills  up  the  interval  between  their 
ihsfti  The  movement  between  the  two  bones  is  almost 
inappreciable. 

Th^  AnkU  JoUU  is  formed  by  the  convex  upper  and  the 
lateral  su2:faces  of  the  astragalus  fitting  into  the  concavity 
fornkeHl  by  the  lower  end  of  the  tibia  and*  the  two  malleoli 
An  investing  ligament,  Uned  by  synovial  membrane^ 
enoloQes  the  joint;  the  lateral  portions  of  this  ligament 
ioim  distinct  bands,  and  are  much  stronger  than  the 
■ntedor  and  posterior  fibres.     A  dtarthrodial  joint  also 


exists  between  the  astragal ui  i 
bones  a  powerful  interoeseo  i 
the  astn^us  and  scaphoid, 
important  diarthrodial  joints  i 
by  ligamentous  bands.  Th* 
connected  together  usually  '  > 
osseous  ligaments,  and  a  sir . 
between  ^e  distal  row  of  tar  i 
except  between  the  great  tc  \ 
there  is  no  interosseous  liga : 
tarsals  are  also  connected  at '  1 
plantar,  and  interosseous  llg  i 
verse  metatarsal  ligament  ptJ 
of  all  the  metatarsal  bones, 
late  with  the  phalanges,  and  t  i 
in  a  similar  manner  to  that  d  \ 
bones  of  the  hand. 

At  the  ankle  joint  movem*  > 
take  place.     The  dorsum  of 
front  of  the  leg  by  the  direct 
front  of  the  leg,  more  especial ; 
into  the  ento-cuneiform  and 
the  peronens  tertius,  insertec 
toe ;  the  opposite  movement,  I 
foot,  IB  due  to  the  action  of  t: 
the  great  muscles  of  the  calf  : 
by  ti^e  Tendo  AchilUs  into  thi 
OS  calds  or  heeL    This  move: 
walking  or  running,  and  the  | 
is  in  rdation  to  their  use  in  I 
foot  cannot,  however,  be  drawi 
into  direct  line  with  the  leg. 
ai  right  angles  to  the  axis  i 
locked  in  between  the  two  m; 
lateral  ligaments  are  tense, 
forwards  or  backwards,  and  pi 

Between  the  several  bones  o 
of  gliding  is  permitted,  mor 
calds  and  cuboid  and  the  asti: 
it  is  possible  to  invert  or  e<i 
inner  or  outer  borders  from  tii 
performed  by  the  tibialis  fi 
posticus,  which  latter  ib  insei 
the  eversion  by  the  peroneYUi 
situated  on  the  outer  side  of  t 
pass  behind  the  outer  malleok 
into  the  metatarsal  bone  of  t 
the  plantar  surface  of  the  met 
The  individual  toes  are  bent 
the  flexor  muscles  inserted  int 
phalanges,  and  they  are  sti 
muscles  inserted  into  their  d* 
can  be  drawn  asunder  or  ab 
or  adducted,  chiefly  by  th< 
muAcles.  Ihe  hallux  or  % 
portant  digit;  a  line  prolong 
the  heel  forms  the  proper  axi 
chiefly  rests  upon  thb  pads  of 
its  metatarso-phalangeal  joini 
IB  much  more  restricted  in  its 
the  configuration  of  its  tan 
attachment  of  the  transverse 
the  great  toe  from  being  throi 
sole  as  tie  thumb  is  thrown  a 
ment  of  opposition;  an  obje 
between  the  hallux  and  seco 
adductor  muscles,  and  personi 
a  pen  or  pencil  held  in  this  p< 

The  act  of  walking  consist 
of  the  trunk  by  the  altemati 


oaraness  ana  Birongiu,  ana  uie  Dones,  oi  wmcn  n  lorznB 
the  essential  texture,  are  organs  of  protection  and  support 
But  the  study  of  tke  textures  embraces  an  inquiry  not 
only  into  the  special,  structural,  and  functional  properties 
of  each  tissue  and  organ — into  the  special  part  which  each 
playa  in  the  animal  economy — ^but  the  consideration  of 
their  properties  as  living  structures.  It  would  be  out  of 
place  in  this  article  to  enter  into  a  discussion  of  the  mean- 
ing of  the  term  LiFX,  or  Liyino,  or  to  attempt  an  analysis 
of  the  varions  definitions  of  the  term  which  have  been 
suggested  from  time  to  time  by  different  philosophers, 
which  win  naturally  find  a  place  in  the  article  Phybioloot. 
It  will  suffice  for  our  present  purpose  to  adopt  the  old 
Aristotelian  definition,  and  to  speak  of  Life  as  the  faculties 
of  self-nourishment,  self-growth,  and  self-decay.  All  thh 
tissues,  oyer  and  above  the  special  properties  which  they 
possess,  have  the  power  of  growing  and  of  maintaining 
themselves  in  full  structural  perfection  and  functional 
activity  for  a  given  period  of  time.  After  a  time  they 
begin  to  exhibit  signs  of  diminished  perfection  and  activity, 
they  degenerate  or  decay;  ultimately  they  die,  and  the 
entire  organism  of  which  they  form  the  constituent  parts 
is  resolved  by  the  outrefactive  process  into  more  simple 
f  onus  of  matter. 

OeNX&AL  CoireiDBRATIOKS  OK  CxLLS. 

The  simplest  form  of  organic  matter  a^ble  of  ex- 
liibiting  the  phenomena  of  life  is  called  Cyto-blastema  or 
Protoplasm.  It  possesses  a  viscous  or  jelly-like  con- 
sistency. Under  the  highest  powers  of  the  microeoope  it 
seems  to  be  homogeneous,  or  dimly  granulated,  like  a 
sheet  of  ground  glasa  Kot  only  can  it  assimilate  nutri- 
ment and  increase  in  size,  but  it  possesses  the  power 
of  spontaneous  movement  and  contractility.  It  enters  in 
a  very  important  manner  into  the  structure  of  the  bodies 
of  the  lower  animals.  The  elongated  processes,  or  pseudo- 
podia,  to  which  Dujardin  applied  the 
name  of  sarcode,  which  the  Rhizopoda 
can  project  from  their  surface  into  the 
surrounding  medium,  and  again  with- 
draw into  tiieir  substance,  consist  of 
protoplasm,  and  may  be  cited  as  fur- 
nishing excellent  examples  of  its 
motive  and  contractile  power.  From 
the  recent  researches  of  Haeckel  it 
would  appear  that  pr9topla8m  is 
capable  of  forming,  without  the  super- 
addition  of  any  other  structure,  inde- 
pendent organisms,  which  stand  at 
the  lowest  grade  of  organisation,  and  from  their  extreme 
simplicity  are  named  by  him  Monera.  To  the  group 
Monera  belong  the  genera  Protamosba,  Frotogenes,  and 
Bathybius.  Of  these,  Bathybius  is  that 
which  has  attracted  most  attention.  It  has 
^  been  regarded  as  a  layer  of  soft  slimy  un- 
"  differentiated  protoplasm  covering  the  bot- 
tom of  the  deep  sea,  and  capable  of  exhibit- 
ing the  phenomena  of  contractility,  growth, 
assimilation  of  food,  and  reproduction. 
Doubts,  however,  have  been  expressed  re- 
garding the  nature  of  this  Bathybius,  so 
that  it  cannot  now  be  cited  as  so  definite  ^  __ 

•in  organism  as  the  freely-swimming  Pro-  rM.2a~AriiD|»ie 
tamoeba  and  Protogenes.  Haeckel  has  re-  SS«dMiL  °? 
ferred  these  simple  organisms  to  a  sub-  protopuoa  e«u- 
kingdom  of  PBonsTiB,  which  he  considers  SS^f^^ 
to  lie  on  the  confines  of  both  the  animal  ^•'^^ 
and  vegetable  kingdoms^  To  a  mass  of  protoplasm,  whether 
it  forma^  as  in  one  of  these  PaonsTiB,  an  independent 
ofganism,  or  is  merely  a  portion  of  the  substance  of  the 


fia  SSw— Undlffanntlatod 
cTtode   nMM  of   proto- 


Doay  OI  a  niguer  orgaiusm, 
of  a  Cytode.     Sometimes 
soft  protoplasm,  without  a 
ou  its  surface  or  in  its  sub 
Monera;  at   others  the  p 
hardens,  and  differentiates 
envelope,  as  in  the  genera 
So  far  back  as  1861,  Lion 
the  name  of  gtrminal  mat 
particles  of  vegetable  protoj 
strated  the  presence  of  extre 
matter  in  the  blood.     Mo 
called  attention,  in  tbe  boc 
minute  detached  clumps  oJ 
the  phenomena  of  life. 

As  a  rule,  however,  in 
organisms  the  specks  or  c 
definite  shapes,  and  show 
ferentiation.     In  the  midst 
substance   a   sharply-define< 
found,  which  differs  from 
in  not  being  contractile;  an 
or  nucUoltu,  exists  within  tl 
dump  of  protoplasm  contai 
wheUier  a  nucleolus  be  pr 
Nucleated    Cell      Cells    ai 
physiological  units,  and  ex 
life.     Some  of  the  lowest  o 
single  cell,  others  of  two  04 
and  these  are  called   tmi-. 
Cells  also  enter  in  the  moi 
constitution  of  the  textures 
plants  and  animals.      Not 
part  of  the  protoplasm  of  1 
distinct  investing  envelope,  1 
or  cell  memtrane. 

In  the  earlier  periods  of  ii 
structure  of  cells  it  was  belie 
stantly  present,  and  that  eac 
scopio  vesicle  or  bladder,  wh 
globular  or  ovoid,  but  capable 
fications  both  in  form  and  < 
material  enclosed  by  the  cell  ^ 
tents,  and  either  in  the  midst 
tact  with  the  ceU  wall  was  the  d 
not  contain  a  nucleolus.  Sdb 
wall  was  the  most  active  con 
sessed  the  power  not  only  < 
physical  changes  in  its  own 
contents,  but  <rf  separating  ma 
media, — of  secreting  them,  as 
the  cdL  In  this  manner  he  i 
in  some  cells  of  fat,  in  others  • 
characteristic  secretion  of  glan< 

It  was  then  maintained  I 
nucleus  was  the  part  of  a  cell 
concerned  in  separating  and 
cell  contenta,  and  in  its  nut 
Qoodsir  also  contended  that  tl 
plication  of  cells  were  due  to  s 
which  was  thus  the  soiave  of  f 
cells.  They  gave  to  the  nude 
in  the  economy  of  the  oell.g 
been  assigned  to  it 

As  the  investigations  into 
extended,  it  was  ascertained  i 
means  always  present;  that  in 
it  had  been  supposed  to  exist 
demonstxftted,  and  that  in  oth< 
actively-growing  oells,  no  trac 


eoald  be  olMnred  Hence  the  importance  of  the  oell  wall  as 
on  essential  compc  nrat  of  a  cell  was  still  further  diminished; 
and  Leydig  then  defined  a  cell  to  be  a  little  mass  composed 
uff  a  soft  substance  enclosing  a  central  nucleus. 

But  a  most  important  advance  in  our  conceptions 
of  the  essential  structure  of  a  cell  was  made  when 
Bnicke  pointed  out  that  the  contents  of  cells  not  unfre- 
quently  possessed  the  property  of  spontaneous  move- 
ment and  contractility,  and  when  Max  Schultze  deter- 
mined that  the  eontractile  substance  termed  sarcode, 
which  forms  so  large  a  part  of  the  bodies  of  the  lower 
animals,  was  analogotis  and  apparently  homologous  with 
the  contents  of  young  actively-growing  animal  and  vege- 
table oeUs,  before  a  differentiation  of  these  contents  into 
special  secretions  or  other  materials  had  taken  place.  As 
the  term  "  protoplasm"  had  been  introduced  by  Von  Mohl 
to  express  the  contents  of  the  vegetable  cell,  which  under- 
goes changes  in  the  process  of  growth,  it  was  adopted  by 
Uie  animal  histologist;  and  Max  Schultze  suggested 
that  a  oell  should  be  defined  to  be  a  nucleated  mass 
of  protoplasm, — a  definition  which  is  adopted  in  this 
article.  Now,  as  protoplasm,  whether  it  occurs  along  with 
a  nucleus  in  the  form  of  a  oell,  or  in  independent  dumps 
or  cytodes,  exhibits  not  merely  the  property  of  oont^ao- 
tility,  but  the  t>ower  of  growing  and  maintaining  itself,  it 
is  regarded  as  the  functionally  active  constituent  of  the 
cclL  And  thus  our  conceptions  as  to  the  part  of  the  cell 
in  which  its  functional  activity  residee  have  passed  dirough 
three  phases.  In  the  first,  the  cell  wall;  in  tiie  second,  the 
nucleus;  in  the  third,  the  protoplasm  cell  contents,  or  oell 
•ubstanoe,  has  been  regarded  as  the  active  constituent,  not 
only  as  regards  its  nutrition,  but  the  reproduction  of 
young  cells.  But  though  the  protoplasm  can  of  itself 
perform  these  offices,  yet  there  can  be  no  doubt,  as  Barry 
and  Qoodsir  were  the  first  to  show,  that  the  nucleus  of  the 
cell  plays  a  part  not  unfrequently  in  the  multiplication  of 
oells  by  selfKlivision. 

One  of  the  most  characteristic  cells 
ovum.  In  it  a  cell  wall  exists,  known 
as  the  aona  pellucida  or  vitelline 
membrane ;  within  this  envelope  is 
the  granular  yelk  or  oell  contents, 
in  the  midst  of  which  is  imbedded 
the  nucleus  or  germinal  vesicle,  which 
in  its  turn  contains  the  nucleolus 
or  germinal  spot.  ^  The  granules  of  '\^cS^^' ^nH'TSi 
the  yelk  are  a  special  metamorphosis  ineida;  />,  protopiMm  of 
of  the  protoplasm  cell  substance.  ffi  Tiid^m^^^ 

Schwann  made  the  important  « s«nninai  qMt. 
generalisation  that  the  tissues  of  the  animal  body 
are  composed  of  cells,  or  of  materials  derived  from 
cells,  "  that  there  is  one  universal  principle  of  develop- 
ment for  the  elementary  part  of  organisms,  however 
different,  and  that  this  principle  is  the  formation  of 
cells.''  The  ovum  is  the  primorcUal  or  fundamental  cell,  or 
genU'Cell,  from  which,  after  being  fertilised  by  the  male 
sperm,  the  tissues  and  orf^ns  of  the  animal  body  are 
derived.  Within  the  fertilised  ovum  multiplication  of 
cells  takes  place  with  great  rapidity.  It  is  as  yet  an  un- 
settled question  how  far  the  original  nucleus  of  the  ovum 
participates  in  this  process  of  multiplication;  but  there 
can  be  no  doubt  that  the  protoplasm  oell  contents  divide, 
first  into  two,  then  four,  then  eight,  then  sixteen  segments, 
and  so  on.  Each  of  these  segments  ot  protopLuun  con- 
tains a  nucleus — is,  in  short,  a  nucleated  cell,  and  the 
protoplasm  of  these  oeUs  exldbits  the  property  of  con- 
tractility. The  ovum  or  germ-cell  is  therefore  tiie  imme- 
diate parent  of  all  the  new  cells  which  are  formed  within 
it,  and  mediately  it  is  the  parent  of  all  the  cells  which, 
In  the  subsequent  processes  of  development  and  growth. 


the  mammalian 


are  descended  frtmi  tlioee  produced  by  tne  segmentattoa 
of  the  yelk.  The  process  of  development  of  young  cells 
within  a  parent  cell,  whether  it  occurs  in  the  ovum  or  in 
a  cell  derived  by  descent  from  the  ovum,  is  called  the 
endoffenotu  reproduction  of  ceUs.  But  oells  may  multiply 
by  a  process  of  JUtion — ue.,  a  constriction,  gradually  deep- 
ening,  may  take  place  in  a  cell  until  it  is  subdivided  into 
two ;  the  nucleus  at  the  same  time  participating  in  the 
constriction  and  subdivision.  A  third  mode  of  multipli- 
cation of  oells  is  by  budding :  litUe  dumps  of  protoplasm 
bud  out  from  the  protoplajsm  of  the  parent  cell,  become 
detached,  and  assume  ^  independent  vitality.  If  a 
nudeus  differentiates  in  the  interior  of  such  a  dump,  it 
beoomes  a  cell ;  if  it  remains  as  a  mere  dump  of  proto- 
plasm, it  is  a  cjrtode. 

These  various  methods  of  multiplication  are  all  con- 
firmatory of  Schwann's  generalisation  of  the  descent  or 
derivation  of  cells  from  pre-existing  cells.  But  aa  the 
nudeated  cell,  either  with  or  without  a  cell  wall,  is  not,  in 
the  present  state  of  sdence,  regarded  as  the  simplest  and 
most  dementary  unit  capable  of  exhibiting  vital  pheno- 
mena, and  as  these  phenomena  can  be  displayed  by  indi- 
vidual dumps  of  protoplasm,  without  the  presence  of  a 
nudeus,  some  modification  of  the  doctrine,  as  regards  the 
formation  of  the  tissues  from  nudeated  cells,  seems  to  be 
necessary.  For,  although  there  can  be  no  doubt  that  all 
the  tissues  are  mediatdy  derived  from  the  ovum  or  funda- 
mental cell,  and  that  most  of  the  tissues  are  derived 
direcUy  from  nudeated  cells,  yet  there  is  reason  to  think 
that  a  differentiation  of  a  cytode  dump  of  protoplasm  into 
tissue  may  take  place,  so  that  the  dir^  formation  of  such 
a  tissue  would  be,  not  from  a  nudeated  cell,  but  frcmi  the 
more  simple  cytode.  Hence  a  more  comprehensive  gene- 
ralisation, to  which  observers  have  gradually  been  led 
from  the  consideration  of  numerous  facts,  has  now  been 
arrived  at, — ^that  the  tissues  and  organs  of  the  body,  what- 
ever may  be  their  form  and  composition,  are  formed  of 
protoplasm,  or  produced  by  its  differentiation;  and  that 
the  protoplasm  itself  is  derived  by  descent  from  the  proto- 
plasm substance  of  the  primordial  germ-celL  Some,  in- 
deed, have  contended  that  protoplasm,  cells,  and  their 
derivatives  can  arise  by  a  process  of  precipitation  or 
aggregation  of  minute  partides  or  molecules  in  an  organic 
infusion,  and  that  living  matter  may  be  thus  spontane- 
oudy  generated.  But  the  evidence  which  has  been 
advanced  in  support  of  this  hypothesis  is  by  no  means 
satisfactory  or  condusive,  whilst  the  correctness  of  the 
theory  of  the  direct  descent  of  protoplasm  from  pre-exist^ 
ing  living  protoplasm  is  supported  by  thousands  of 
observations  made  by  the  most  competent  inquirers. 

In  the  process  of  conversion  of  protoplasm  into  the 
several  tissues,  there  takes  place  a  differentiatiun  of  form 
and  structure  (id,  a  morphological  differentiation),  and  of 
composition  {ie,,  a  diemical  diJOferentiation),  as  the  result 
of  which  a  physiological  differentiation  is  occasioned, 
whereby  tissues  and  organs  are  adapted  to  the  performance 
of  speoal  functions.  Hence  arise  the  several  forms  of 
tissue  which  occur  in  the  human  body  and  in  the  higher 
animala  Many  of  the  tissues  consist  exdusivdy  of  cells 
whidi  present  in  different  parts  of  the  body  characteristic 
modifications  in  external  configuration,  in  composition,  and 
in  properties,  as  may  be  seen  in  the  fatty  tissue,  pigmentary 
tissue,  and  epitheliunL  Other  tissues,  again,  consist  partly 
of  cells,  and  parUy  of  an  intermediate  material  which  sepa- 
rates the  constituent  cells  from  each  other.  Here  also  tbe 
cells  present  various  modifications;  and  the  intermediate 
matexial,  termed  the  matrts  or  tnUredliUar  tubHanee, 
varies  in  structure,  in  composition,  and  in  properties 
in  the  different  textures,  as  is  seen  in  the  connectivi^ 
cartilaginous,  osseous   and  muscular  tissuM 


It  ii  not  an  ea^  matter  to  deriae  a  elaasifloation  of  the 
tlmiefl^  based  on  their  stmctnral  oharaetera,  which  shall 
be  in  all  respects  logicallj  perfect ;  but  a  convenient  basis 
of  arrangement  for  descriptiTe  porposes  maj  be  f onnd  by 
dividing  them  into  those  which  consist — Ist^  of  cells  sus- 
pended in  fluids ;  2d,  of  cells  placed  on  free  sorfaces ;  3d, 
of  cells  imbedded  in  solid  tissues. 

1st  Orwp, — CelU  Suspended  m  Fluids, 

The  fluids  of  the  body  which  have  cells  or  other  minute 
solid  particles  suspended  in  them  are  the  blood,  the  lymph, 
and  the  chyle.  Sometimes  cells  are  found  floating  in  the 
secretions  of  glands. 

Thi  Blood. — The  blood  is  the  well-known  red  fluid 
which  circulates  throughout  the  blood-vascular  system. 
As  its  composition  and  general  properties  will  be  deecribed 
in  the  article  PHr8iOLoaY,*the  solid  particles  only,  which 
are  suspended  in  the  liquor  sanguima,  will  be  considered 
herei  If  a  drop  of  human  blood  be  examined  under  the 
microscope,  crowds  of  minute  bodies,  the  blood  corpuscles, 
or  blood  globules,  may  be  -seen  in  it.  These  present  two 
different  appearances,  and  are  distinguished  by  the  names 
of  red  and  white  blood  corpuscles. 

The  red  corpuscles,  which  are  by  far  the  more  numerous, 
are  minute  circular  discs,  slightly  concave  on  both  surfaces. 
Their  average  diameter  is  about  nVf^  of  an  inch,  and 
their  thickness  about  |th  of  that  measurement;  hence  they 
are  not  spheres,  as  the  old  name  blood  globules  would  imply. 
They  are  non-nucleated.  Single  corpuscles  have  a  faint 
faTvn-coloured  hue,  but  collectively  they  give  to  the  blood 
its  characteristic  red  colour.  This  colour  is  due  to  the 
preeence  in  the  corpuscles  of  the  substance  termed 
htgmofflobin.  It  has  been  estimated  by  Vierordt  and 
Welcker  that  5,000,000  red  corpuscles  aie  {Present  in 
every  cubic  millimetre  of  healthy  human  '^lood.  The 
red  corpuscles  in  the  blood  of  all  mammals,  except  the 
tribe  of  camels,  are  circular  bi-concave  discs ;  but  in  these 
exceptional  mammals  they  hare  an  elliptical  outline.  In 
all  mammals  the  red  corpuscles  are  non-nucleated,  though 
appearances  of  nudeation  have  been  seen  in  exoeptioiuJ 
individual  cases;  for  Rolleston  saw  a  nucleated  appearance 
in  a  small  proportion  of  the  dried  red  blood  corpuscles  of 
a  two-toed  sloth;  and  Turner  observed  in  a  proportion  of 
the  red  Uood  discs  of  a  Hoffmann's  sloth  an  appearance 
of  a  central  nucleus. 

In  all  birds,  reptOes,  and  amphibia  the  red  corpuscles 
are  oval  or  elliptical,  and  in  Mch  corpuscle  an  oval  or 
Optical  nucleus  is  situated.  In  all  fishes  they  are  nu- 
deated  and  also  elliptiqd  in  f  oim,  except  in  some  of  the 
Cydostomata,  which 
possess  circular  dis<».  (O^ 
In  the  elliptical  nu-  ^^ 
deated  corpusdes  the  ^  ^ 
surfaces  are  not  bi- 
ooncave,  but  have 
eentral  projections, 
which  eor^pond  in 
position  to  the  nu- 
deua  (2,  4,  5,  Fig. 
28).  The  red  cor- 
pusdes vary  mate- 
rially in  siae  in  dif-  *  o  e 
f.rent  Tert.brat^  'U^Jli'SSr^^^.^ii^'ti 
and  these  variations     £•  ""f*^  "*  •Agtm^jn  t,  nd  eorpiueics  of 

ally  studied  by  Gul-     ^^^ 

liTer.  He  iisa  found  them  to  vary  in  mammals  from  an 
average  diameter  of  ^^jth,  of  an  inch  in  the  dephant,  and 
vi^vth  in  (hyeterop'us  eapensis,  to  rrln^  «»  Tre^us 
famuUeuSf  and  he  oondudea  that  the  smallest  blood  discs 


occur  in  the  small  spedes  of 
in  the  large  spedes.  In  1 
mammals,  and  vary  in  lengtl 
in  Casuarius  Javanicus  to  ^ 
reptiles  they  are  still  largei 
average  of  tiVt^^  ^  Angui 
viridis.  In  amphibia  the  h 
Gulliver,  are  about  ^  in 
Sirei^  though  Riddell  states 
they  are  id  larger ;  whilst  t 
frog^  average  in  length  ^^ 
the  corpuscles  are  linger  Uic 
nvbioa  Gulliver  found  their 
while  in  the  Salmonidn,  whi 
among  osseous  fish,  the  lon^ 
common  trout  is  only  about 

The  white  or  colourless  co 
in  number  in  the  healthy 
estimated  the  normal  rekt 
335  red;  in  pregnant  and 
portion  is  increased  to  aboul 
disease  the  proportion  is  so 
they  appear  to  be  almost  aa 
are  rounded  in  form,  findy  j 
appearance,  and  nudeated- 
distinct  after  the  addition  ( 
are  larger  than  the  red  corp 
being  from  rfrv^  *<>  tAt^ 
a  similar  form  are  found  ii 
They  do  not  vary  so  much  i 
do  the  red  corpuscles.  ] 
liver,  their  average  diameter 
griseus  they  are  not  more  i 
blood  corpusdes  are  minuti 
plasm ;  they  are  therefore  m 
f ul  if  they  possess  a  cell  wa 
rather  than  in  favour  of  its  ] 

The  red  blood  corpuscles 
mammalia,  are  nudeated  cl 
therefore  minute  cellar  In 
sence  of  a  nudeus,  they  do 
of  a  cell  adopted  in  this  arti 
morphologically  identical  wii 
vertebrates.  What  their  pre 
what  difficult  to  say,  owing  1 
as  to  their  exact  origin.  ] 
specially  modified  protoplasi 
corpusdes,  then  they  are  cy 
posed,  they  are  the  nudd  df 
modified  in  compodtion,  tl 
agun,  they  are  the  white  co 
which  has  undergone  a  sp 
nudeus  has  disappeared,  tib 
though  no  nudeus  is  visible, 
homology,  there  can  be  no 
mammalian  red  corpuscle,  ai 
red  corpusde  which  lies  outf 
ally  identical  with  each  ot 
undergone  a  special  chemic 
globin,  a  proximate  prindpl 
iron  as  its  essential  constil 
spirit,  adds,  alkalies,  various 
cal  currents,  on  the  red  coi 
several  observers,  and  the  coi 
the  corpusdes  consist  of  a 
cdQuring  matter  is  blended, 
separated  without  the  stroma 
presence  of  an  investing  en 
blood  is  drawn  from  the  veasc 
half  a  minute,  run  together  in 


£piTBELn7iL—- The  free  suifaoes  ojrered  by  ftn  epithe- 
litun  are  the  ikin  and  the  membraues,  named,  from  the 
character,  of  their  secretion,  mucous  membranes.  The 
Macoos  Membranes  line  internal  passages  and  canals,  and 
are  continuous  at  certain  orifices  with  the  skin, — €,g,^  the, 
maecma  membrane  of  the  alimentary  canal  opens  on  the 
surface  at  the  mouth  and  anus;  the  respiratory  mucous 
membrane  opens  on  the  surface  fX  the  nostrils^  and  is 
eontinaoas  in  the  pharynx  with  the  alimentary  mucous 
membrane'— it  is  also  prolonged  through  the  Eustachian 
tnbe  into  the  tympanimi,  and  is  continuous  through  the 
nasal,  duct  with  the  conjunctiva;  the  genito-urinary  mucoua 
membrane  opens  on  the  surface  at  the  orifice  of  the  i^rethra 
and  TBgina.  Mucous  membranes  also  line  the  ducts  of  the 
▼arious  glands  which  open  on  the  surface  either  of  the  skin 
or  the  several  mucous  membranes.  The  epithelial  ceUs  are 
aa  a  rule  arranged  in  layers  or  strata,  and  the  shape  of  the 
cells  is  by  no  means  uniform  in  the  diiferent  layers.  The 
cells  of  the  deeper  strata  are  usually  smaller,  softer,  more 
rounded,  and  more  recently  formed  than  those  of  the  super- 
ficial strata,  though  sometimes,  as  in  the  bladder,  conjunc- 
tiva, a&d  some  other  mucous  surfaces,  they  may  be  irr^^ular 
in  form  and  size,  or  even  elongated  into  short  columns. 
The  cells  next  the  free  surface  lilve  a  tendency  to  be  shed, 
and  their  place  is  then  taken  by  the  cells  of  the  deeper 
layers,  which  become  modified  in  form  as  they  approach 
the  swface.  The  form  of  the  cells  of  the  supejri&dal  layer 
varies  in  different  localities,  which  has  led  to  a  division  of 
epithelium  into  groupe  bearing  appropriate  namea.  Epithe- 
lium is  distingiush^  further  by  being  devoid  of  blood- 
Teasels,  ift,  it  is  non-vascular;  and  also,  with  some  excep- 
tions, devoid  of  nerves,  «.«.,  non-sensitive. 

The  ^ithelial  cells,  whether  arranged  in  one  or  several 
strata,  rest  upon  a  subjacent  tissue,  which,  from  its  rela- 
tion to  the  cells,  may  be  called  9ub-epitKel%aL  The  sub- 
epithelial tissue  is  a  delicate  modification  of  the  fibrous 
form  of  coimective  tissue,  to  be  subsequently  described,  and 
in  it  the  nerves  and  the  blood  and  lymph  vessels  of  the 
akin  and  mucous  membranes  ramify;  hence  it  is  sometimes 
described  as  a  fibro-vascular  tissue  or  eorivm.  It  was  for 
a  long  time  believed  that  between  the  deeper  surface  of 
the  epithelium  and  the  coruiin  a  homogeneous  continuous 
membrane,  named  by  Bowman  a  basement  membrane, 
intervened.  Bowman,  however,  himself  admitted  that  in 
some  of  the  localities  where  this  membrane  was  theoreti- 
cally supposed  to  exist  it  could  not  satisfactorily  be  demon- 
strated; and  the  general. opinion  of  anatomists  now  is,  that 
a  distinct  separable  membrane  docs  not  intervene  between 
the  epithelium  and  the  fibro-vascular  corium,  but  that  the 
cells  of  the  former  rest  directly  upon  the  surface  of  the  latter. 
The  corium  is  also  the  seat  of  the  numerous  glands,  with  the 
blood  and  lymph  vessels  and  the  n^ves  belonging  to  them, 
fonnd  in  connection  with  both  the  skin  and  the  mucous 
membranes ;  and  the  epithelial  lining  of  the  g*ands  is  con- 
tinuous at  their  orifices  with  the  epithelial  investment  of 
the  corium.  The  surface  both  of  the  skin  and  mucous  mem- 
branes is  usually  more  or  less  undulated— sometimes  it  is 
thrown  into  strong  folds  or  rugae,  at  others  it  is  elevated  into 
minute,  frequently  conical,  processes,  named  in  some  locali- 
ties papillsB,  in  others  villi;  but  in  all  these  cases  the  epithe- 
lium is  prolonged  as  a  continuous  covering  over  the  undulat- 
ing free  surface.  The  free  surface  of  all  mucous  membranes 
ia  kept  moist  by  the  secretion  or  mucus  which  lubricates  it 

TesieUaied,  pavement,  eeaiy,  or  tquamotu  epithelium  is 
situated  on  the  free  surface  of  the  mucous  lining  of  the 
mouth,  pharynx,  oesophagus,  vestibular  entiunce  to  the 
nose,  ocular  coi^unctiva,  and  entrance  to  the  urethra  and 
va^na.  It  forms,  under  the  special  name  of  the  homy 
kiyer  of  the  cuticle  or  epidermis,  the  superficial  investment 
o(  the  skin.    Its  cells  are  nucleated  flattened  scales,  varying 


at    0, 


in  diameter  from  yi^th  to  ^ 
layer,  being  in  contact  by 
e^ges,  form  a  tessellated, 
ment-like  arrangement,  i 
the  cells  in  adjacent  layers 
their  flattened  surfaces  in 
tact  with  each  other.  Some 
the  cells  have  jagged,  set 
edges,  or  fluted  surfaces^ 
usually  they  contain  scat 
ffranular  particles.  Inthef< 
tion  of  this  epithelium  a  moi 
logical  differentiation  of  tl 
cells  of  the  deeper  strata  is 
same  time  a  chemical  dlffe 
into  a  homy  material,  have 

Columnar  or  cylindrical 
free  surface  of  the  mucous 
from  the  oesophageal  orifice 
is  prolonged  into  the  ducts  i 
the  alimentary  mucous  mei 
lining  of  the  urethra  and 
gall  bladder.     Its  cells  are 
about  tH^  ^^  ^^^%»  P^ 
palisades,  and  with  their 
long  axes  perpendicular 
to  the  surface  on  which 
the  cells  rest.      Some- 
times the  cells  are  uni- 
formly   cylindrical ; 
other    times    they    are    f 
compressed  at  the  sides; 
at  others  they  vary  in  circ 
lying   next  Uie    surface,   b 
the  deeper  extremity  being 
The  nuclei  are  distinct,  an( 
granular.     Usually  this  epi 
layer  of  cells.     The  columni 
tinal  villi  have  a  clear  spa 
which  is  often  streaked  wi 
mingled  with  the  cells  of  th 
alimentary  canal  are  small  g 

Ciliated  epithelium  is  sitvi 
nasal  mucous  membrane,  wk 
within  the  cranial  bones,  in 
mal  sac,  ioto  the  Eustachian 
free  surface  of  the  mucous  i 
far  as  the  terminal  branchc 
the  mucous  surface  of  the  u 
the  mucous  lining  of  the  com: 
and  on  the  lining  membrane 
and  central  canal  of  the  spin 
of  columnar  cells,  which  hai 
slender,  soft,  pellucid,  hair-li 
dlia  are  specially  differentiat 
free  ends  of  the  epithelium  < 
which  they  project  Beale  si 
the  soft  bioplasm  (protoplasi 
body  of  the  cell  is  prolonged 
axis  of  each  dlium,  whilst- 
phery  possesses  the  firmer  co 
of  formed  or  differentiated 
During  life  these  processc 
in  the  fluid  which  moistei 
brane  on  which  this  form  < 
the  human  body  the  dlia  ar 
to  tVvt^  ^^  ^  length 
vertebrate  they  are  both  Ion 
as  in  the  lining  membrane 
central  canal  of  the  spinal  c 


L,  polyhedra]  glaad  edit  from 
;  Bk  iiiliiroidal  gUndMlla  from 


bj  these  celle  are  shut  on  from  the  air,  the  cells  oaght  rather 
to  be  referred  to  the  endothelial  tha[n  the  epithelial  series 
of  stmctnresb  Cilia  occasion  currents  in  the  fluid  in  which 
they  move,  and  play  an  important  part  in  the  economy  of 
many  aniznala;  in  some  of  the  invertebrata  they  serve  as 
organs  of  locomotion,  in  others  they  propel  currents  over 
respiratory  surfaces,  and  in  others  aid  in  bringing  food 
within  the  animal's  reach. 

Spheroidal  or  glandular  epithelium  is  situated  on  the  free 
surface  of  the  follicles  or  ultimate  secreting  apparatu»  of 
glands,  and  the  commencement  of  gland  ducts.  The  cells  are 
often  spheroidal  in  form,  though  not  unfrequently  they  are 
polyhedral  Their  contentsarespedally  differentiated  into  the 
secretion  of  the  paiticular  gland  in  jrldch  they  are  situated. 

The  epithelial  cells  of  a  Secreting  Qland  rest  upon  a  sub- 
epithelial tissue.  Not  unfrequently  this  tissue  has  the 
appearance  of  a  membrane;  it  represents,  indeed,  the  base- 
ment membrane  of  Bowman,  and  is  called  membrana  pro- 
prtcL  Deeper  than  this  apparent  membrane  is  a  delicate 
connective  tissue  in  which  the  blood  and  lymph  vessels  and 
the  nerves  of  the  gland  ramify.  The  anatomical  structures 
necessary  for  secretion  are  cells,  blood-vessels^  and  nervea- 
The  blood-vessels  convey 
the  blood  from  which  the  J^^l^  g^.  % 
secretion  has  to  be  derived;  An»&^^  s  ^6j 
the  cells,  as  Qoodsir  showed  ^HS|*5jJ^  ^^ 
by  a  variety  of  proofs,  are  ^W^^  ^  " 
the  active  agents  in  separat-  ^^  ti.— a, 
ing  the  secretion  from  the  the  uvtrt  \ 
blood ;  the  nerves  regulate  *^  "^^  $ 
the  size  of  the  blood-vessels,  and  therefore  the  amount  of 
blood  which  drcnlates  through  the  gland,  and  perhaps  also 
exerdse  some  direct  influence  on  the  activity  of  the  ceUs. 
The  connective  tissue  and  the  memhrana  propria  are  merely 
supporting  structures  for  the  cells,  vessels,  and  nerves.  All 
Idcreting  glands  have  the  same  general  type  of  structure, 
though  they  differ  from  each  other,  as  will  be  pointed  out 
when  the  individual  glands  are  described,  in  the  degree  of 
complexity  in  which  Uieir  constituent  parts  are  arranged. 

TrantUional  epithelium  is  the  name  applied  to  epithelial 
oeUs,  situated  on  some  free  surfaces,  which  possess  transi- 
tional forms  either  between  the  columnar  and  tessellated 
epithelia,  or  the  columnar  and  spheroidal  The  epithelium 
of  the  mucous  Uning  of  the  bladder  is  transitional  between 
the  coluuMiar  and  scaly  varieties;  and  in  many  glands 
the  continuity  of  the  epithelial  layer  from  the  spheroidal 
epithelium  of  the  gknd  follides  to  the  columnar  epi- 
thelium of  the  ducts  is  preserved  by  the  interposition  of 
intermediate  transitional  forms  of  cells. 

The  epithelial  surfaces  of  the  upper  part  of  the  mucous 
liniuff  of  the  nose  and  of  the  back  of  the  tongue  are 
specially  modifled  in  connection  with  the  senses  of  smell 
and  taste  localised  in  those  regions,  as  will  afterwards  be 
considered  when  their  anatomy  is  described. 

ENDOTHXLinif. — The  free  surfaces  covered  by  an  endo- 
thelium are  the  serous  membranes,  the  inner  surface  of 
the  walls  of  the  lymph  and  blood  vessels  and  of  the  heart, 
the  synovial  membranes  of  the  joints  and  of  synovial 
bursn,  the  free  surface  of  the  osseous  and  membranous 
labyrinth  of  the  internal  ear,  and  the  free  surface  of  the 
ventricular  cavities  of  the  brain  and  central  canal  of  the 
spinal  cord.  The  tubes,  canals,  and  cavities  lined  by 
an  endothelium  are  shut  off  from  all  communication  with 
the  external  atmosphere.  The  ceUs  of  the  endothelium 
are  arranged  so  as  to  give  perfect  smoothness  to  the  sur- 
face which  they  cover.  In  the  blood  and  lymph  vessels 
this  smoothness  of  surface  is  in  order  to  facilitate  the  flow 
of  the  blood  and  lymph  in  the  course  of  the  circulation. 
The  serous,  and  synovial  membranes  are  found  coverinpr 


smoothness  of  their  respective  surfaces,  by  pemuttiiig  fno- 
dom  of  movement,  diminishes  the  friction. 

Each  Serous  Membrane  consists  of  a  portion  wUdi  inTaU 
the  viscus  or  organ,  named  the  visceral  layer,  and  a  portioa 
which  lines  the  waUs  of  the  cavity  in  which  the  oigan  is 
situated,  named  the  parietal  layer.  Between  these  two 
layers  is  the  so-called  serous  cavity,  the  wall  of  which  b 
formed  by  the  smooth  surfaces  of  both  the  parietal  and  the 
visceral  layers.  The  serous  membranes  are  as  f oUo  wb  ^-Ths 
two  pleurae  situated  in  the  cavity  of  the  chest,  one  inTert- 
ing  ^tch  lung;  and  lining  the  interior  of  that  part  of  the 
thoracic  cavity  in  which  the  lung  is  situated;  the  peiicar 
dium,  which  invests  the  hearty  and  lines  the  bag  in  which 
the  heart  is  contained;  the  peritoneum,  which  investiths 
abdominal  viscera,  and  lines  the  abdominal  cavity;  and 
the  arachnoid  membrane,  which  invests  the  brain  and  spinal 
cord,  and  is  regarded  by  many  as  lining  the  dura  mat«r,  which 
encloses  these  important  organs.  The  smooth  free  soifacei 
of  the  serous  membranes  are  moistened  by  a  limpid  fioid, 
or  serum,  which  facilitates  their  movement  on  each  other, 
just  as  the  free  smooth  surfaces  of  the  synovihi  membniui 
are  lubricated  by  the  viscid  synovia  which  they  secrete. 

Endothelial  ceUs  form  usually  only  a  single  layer,  and  are, 
as  a  rule,  flattened  scale-like  cells,  arranged  after  the  manner 
of  a  tessellated  epithelium.  Endothelium,  like  epitheliom, 
is  non-Vascular,  and,  so  far  as  is  known,  noD-neryous. 

The  endothelial  cells  rest  upon  a  snb-endothelial  tisnifl, 
ciinsisting  of  a  delicate  modification  of  the  fibrous  fom  of 
connective  tissue.  Here,  as  in  the  surfaces  covered  bj 
e|>itheliuin,  a  basement  membrane  was  at  one  time  rap- 
posed  to  intervene  between  the  ceUs  and  the  connectiTe 
tissue ;  but  it  is  now  believed  that  the  ceDs  are  in  direct 
contact,  by  their  deeper  surface,  with  the  connective  tissue 
itself.  In  the  serous  membranes  and  in  the  coats  of  the 
lai^r  blood-vessels  elastic  fibres  are  present  in  considerable 
numbers  in  the  sub-endothelial  tissue,  which  senres  as  tho 
framework  of  support  for  the  blood  and  lymph  vessels  and 
the  nerves  of  the  part.  In  the  serous  membranes  the  lymph- 
vessels  are  very  abundant  in  the  sub-epithelial  tissue,  where 
they  form  a  layer  parallel  to  the  free  surface  of  the  mem- 
brane, from  which  short  vesself  pass  verticafly  to  open  by 
minute  orifices  into  the  serous  cavity.  The  serous  mem- 
branes are  attached  by  the  sub-endothelial  connective  tiasae 
to  the  organs  which  tiiey  invest. 

The  endothelium  of  die  Serous  Membranes  consiste  d 
irregular  and  squamous  cells,  the  edges  of  which  may  be 
smooth  or  slightly  serrated.  The  cells  are  closely  adapted 
to  each  other  by  their  edges,  so  as  to  form  a  continnooi 
smooth  layer,  which  forms 
the  free  surface  of  the  serous 
membrane.  Scattered  irre- 
gularly over  this  surface  are 
tiie  minute  orifices,  oxsUmatOf  * 
which  open  into  lymphatic 
vessels.  The  cells  which  sur- 
round the  Bt(miata  differ  in 
form  and  appearance  from 

the    orfinaiy   endothaKum;'^»i;i«;2S^„t^^^ 
they  are  smaller,   and   are    •tomato  rnxj  u  ma  mnvnM  ^ 

polyhedral,  tiieircontenta  are    IS'S^  i'^St  rS'i^^ 
granular,  and  the  nucleus  is    "f^ ^?P**??i^ AJ^?*" ^ 

^  J-  A-    _x  p«Mmov«meL    (4/irrAJ««.; 

more  distinct 

The  endothelium  lining  the  Ljrmphatic  Vessels  consists 
of  flattened  cells,  which,  instead  of  having  an  iiregnlsr 
shape,  are  elongated  spindles,  slightiy  sinuous  in  outline 
The  endothelium  of  the  lymphatics  is  continuous  vitb 
that  of  the  'serous  membranes  through  the  stomata,  so  tbst 
the  cavities  of  the  serous  membranes  are  now  reg^irded  s5 
great  lymi^h-sacs. 


termed  permanent.  The  foUoiniig  Tftrietiee  of  caitilage, 
based  on  modificationi  in  ttrnctore  and  appeaianee.  may  be 
reoogniaed 


CtHiutt  etfti]«g 


CeUrwith  nuitriz  labstaaoe. 


Vatrix  homogeneou. 
(HjaliiM  ctftilAge.) 


Matrix  fibrotia. 
(Fibro-cartilage.) 


Fia  40.— CeUi  of  th«  «horte  dor* 
uX\»  of  th«  iMnprey. 


White  ftfaro-cartiUge.         Yellow  fibro-^artilage. 

The  Cellular  or  Parenehyfnatotu  Cartilage  does  not  exist 
In  the  adnlt  human  body.  It  occurs,  howeyer,  in  the 
hnman  embryo,  in  the  embryos  of  all  the  yertebrata,  and 
in  the 'larval  stage  of  development  of  the  tunicata,  as  the 
slender  rod  named  chorda  dorsalis  or  notochord.  In  all 
the  higher  vertebrate  the  chorda  dorsalis  disappears  as 
development  advances,  but  in  the  lower  vertebrates  it  per- 
sists thronghout  life  as  a  more  or  less  perfect  stracture.  In 
the  lamprey  and  myzine  it  forms  a  continnous  rod  in  the 
vertebral  region.  In  fish  gene- 
rally, but  more  especially  in  the 
cartilaginous  group,  it  forms  a 
Jelly-like  mass,  occupying  the 
concavities  between  tiie  bodies 
of  the  vertebrn.  The  cells  lie 
in  contact  with  each  other. 
They  are  comparatively  large  in 
sise,  are  sometimes  rounded,  but 
more  usually  compressed  late 
rally.  The  nudeos  is  often  very 
distinct,  though  at  other  times  more  difficult  to  detect^ 
and  the  cell  wall  is  well  marked.  Sometimes  alitUe  inter- 
cellular substance  is  found.  By  some  anatomists  the  chorda 
dorsalis  is  regarded  as  a  variety  of  connective  tissue,  and 
not  of  cartilage 

The  cartilaginous  framework  of  the  ear  of  some  small 
mammals — as  the  mouse,  the  bat,  and  the  rat — is  formed  of 
cellular  cartilage,  the  cells  of  which 
are  smaller  in  size  than  those  of  the 
chorda  dorsalis,  irregularly  poly- 
gonal, and  closely  packed  together 
•0  as  to  form  a  solid  tissue. 

The  Hyaline  Cartilage  consists 
of  ceUs  imbedded  in  a  pellucid  or 
hyaline  matrix,  which,  under  some 
conditions,  however,  may  assume  ^'JoL^JiroriVXi'^Ji 
a  dimly  granulated  appearance.  The  oftiMmoua 
xiphoid  and  costal  cartilages,  the  encrusting  cartilages  at 
the  articular  ends  of  the  bones,  the  cartilages  of  the  noso, 
those  of  the  windpipe,  except 
the  epiglottis  and  comicula 
laxyngis,  belong  to  this  var- 
iety, as  also  the  temporary  car- 
tilages. ,  In  hyaline  cartilage 
the  cells  are  ovoid  or  poly- 
gonal, or  even  fusiform,  and 
sometimes  flattened,  the  flat- 
tened form  of  cell  being 
found  next  the  surface  of  the 
cartilage.  They  lie  singly,  or  in  groups  of  two,  or  three, 
or  four ;  sometimes  they  are  arranged  in  linear  series,  at 
other  times  they  are  irregularly  grouped  together.  The  cell 
contents  are  dimly  granular,  with  a  well-defined  nucleus 
containing  a  nucleolus.  Not  unfrequentiy  two  or  more 
nuclei  are  present  in  a  cell ;  and  in  old  cartilage  the  con- 
tents are  often  coarsely  granular,  or  even  infiltrated  with 
drops  of  oiL  Heidenhain  has  shown  that  powerful  induc- 
tion shocks  cause  contraction  of  the  protoplasm  of  the  cells 
towards  the  central  nucleus.  The  cells  Ue  in  cavities  in 
the  matrix  substance,  and  the  part  of  the  matrix  which 
forms  th«  immediate  wall  of  the  hollow  is  named  the 
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capsule  of  the  oeQ.    Two  or  moie  ceDa  may  sometimes  lit 
in  the  same  hollow. 

The  matrix  of  hyaline  cartilage  is  usually  homogeneooa. 
In  some  animals  the  matrix  appears  to  have  a  ooocentzie 
arrangement  around  the  cells;  and  Rollett  has  stated  that 
by  the  use  of  dilute  sulphuric  add  or  chromic  add  the 
matrix  may  be  ma^le  to  split  up  into  concentric  layers. 
Sometimes  the  matrix  appears  granulated,  a  change  which 
is  very  apt  to  occur  in  sections  of  cartflage  which  have 
been  removed  for  some  time  from  the  body.  In  the  costal 
cartilages  of  old  persons  the  matrix  becomes  fibrous;  and 
it  is  by  no  means  unconmion  to  find  in  advanced  age  these 
bars  of  cartilage  converted  into  bone. 

In  the  articular  or  encrusting  cartilages  the  arrangement 
of  the  cells  is  quite  distinctive.  If  a  vertical  section  be 
made  through  a  plate  of  this  carti- 
lage, the  ceUs  next  the  bone  are 
seen  to  bo  arranged  in  parallel  rows 
perptf'udicular  to  the  surface  of  the 
bone  on  which  the  cartilage  rests; 
the  cells  are  smaller  than  those  of  the 
costal  cartilage,  oblong  in  form,  and 
the  adjacent  rows  are  separated  by 
intermediate  hyaline  matrix.  Near 
the  free  surface  of  the  cartilage  the 
cells  are  flattened,  placed  parallel  to 
the  plane  of  the  surface,  and  so 
dosdy  packed  together  that  the 
proportion  of  matrix  is  much  re- 
duced. In  the  intermediate  parts 
of  the  cartilage  the  cells  lie  irregularly  in  the  matrix,  and 
are  rounded  in  form.  It  was  from  the  study  of  the 
changes  which  take  place  in  articular  cartihige  in  disease 
that  Qoodsir  was  enabled  to  establish  the  production  of 
new  cells  by  the  multiplication  of  the  normal  pre-existing 
ceUs  of  the  cartilage, — an  observation  which  fonncSi  the 
starting-point  of  the  modem  doctrine  of  cellular  pathology. 

Fihro-eartilagee  are  divided  into  white  and  yellow. 
White  fibro-cartilage  may  form'  the  connecting  medium 
between  the  articular  surfaces  of  an 
amphiarthrodial  joint,  as  in  the  inter- 
vertebral discs;  or  it  may  form  plates  in 
the  interior  of  joints,  as  in  the  semi- 
lunar cartilages  of  the  knee  and  other 
menisd  in  diarthrodial  joints;  or  it  may 
extend  around  the  maigin  of  the  socket 
of  a  joint,  as  in  the  cotyloid  ligament  of 
the  hip;  or  it  may  invest  the  surfaces  of 
bones  over  which  tendons  have  to  play, 
as  where  the  tendons  of  the  peronei 
musdes  play  in  the  groove  on  the  back 
of  the  external  maUeolua.  In  the  intervertebral  discs, 
which  give  the  best  illustrations  of  the  structure  of  white 
fibro-cartOage,  the  cells  are  ovoid  in  form  and  distinctly 
nudeated.  Sometimes  two  or  three  are  grouped  together, 
but  not  unfrequentiy  they  occur  singly.  Tliey  are  sepa- 
rated from  each  other  by  short  fibres.  In  these  discs  Uie 
fibrous  matrix  is  always  stronger  and  more  distinct  in  the 
peripheral  than  in  the  central  part  The  other  forms  of  white 
fibro-cartilage  are  transitional  between  the  true  cartilage 
and  connective  tissue,  t.e.,  the  cells  possess  the  characters 
of  cartilage  cells,  whilst  the  fibrous  matrix  approximates  to 
the  matrix  of  the  connective  tissue. 

The  yelloiB  elaettc  fibro-cartilagee  are  the  eplg^ottia,  the 
comicub  laryngis,  the  cartilaginous  framework  of  the  auricle 
of  the  human  ear,  and  the  ears  of  mammalia  generally, 
and  the  cartilaginous  wall  of  the  Eustachian  tuba.  The 
cells  are  rounded  or  ovoid,  distinctiy  nudeated,  and  nsiially 
arranged  singly  or  in  purs.  The  matrix  is  diatiiictly 
fibrous;  the  fibres,  which  fonn  a  dote  intenecting  u^ 
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Bating  dim  and  bright  dia^  vhich  lubstance  he  believes 
to  be  aniflotropoua,  whilst  the  mnaele  cods  are  isotropous. 
He  regards  the  ground  Lg^stanee  as  the  true  contractile 
part  of  the  fibre. 

Each  transrersely  striped  fibre  is  invested  by  a  homo- 
geneous membrane,  the  tarcolemma  or  myoUmma,  which 
is  so  transparent  as  to  allow  the  characteristic  tronsTerse 
8tri»  to  be  distinctly  seen  through  it.  The  sorcolemma  is 
80  closely  incorporated  with  the  periphery  of  the  fibre,  that 
its  isolation  and  demonstration  as  a  distinct  membrane  are 
attended  with  some  difficulty,  but  when  water  is  added  to 
a  living  fibre  it  is  absorbed,  and  elevates  the  sarcolemma 
from  &e  sarcous  contractile  particles.  If  acetic  acid  be 
added  to  a  muscular  fibre  the  transverse  stris  become  less 
distinct,  and  a  number  of  oval  bodies  come  into  view. 
These  are  esixicially  to  be  seen  next  the  periphery  of  the 
fibre  in  relation  to  the  inner  surface  of  the  sarcolemma, 
though  some  apparently  lie  deeper  in  the  substance  of  the 
fibre.  These  bodies  have  long  been  known  as  the  nuclei 
of  the  striped  fibre**  More  recent  investigations  have,  how- 
ever, shown  that  each  nucleus  lies  in  a  little  finely-dotted 
protoplasm,  which  often  extends  in  a  fusiform  manner 
beyond  the  ends  cC  the  uudeus.  These  nudei,  with  their 
investing  protoplasm,  have  the  anatomical  characters  of 
nucleated  cells,  and  are  called  the  muscle  corpuadet. 

Some  peculiar  modifications  of  the  striped  muscular  fibre 
are  met  with  in  certain  localities.  As  a  rule,  this  form  of 
fibre  does  not  branch ;  but  in  the  muscles  of-  the  tongue 
and  lip,  and  other  muscles  of  the  face,  these  fibres  usually 
branch  prior  to  their  insertion,  and  the  branches  taper  off 
to  finely  attenuated  ends.  In  the  heart  also  the  fibres 
branch ;  and  the  branches  of  ac^acent  fibres  anastomose, 
BO  that  the  muscular  wall  of  this  organ  consists  of  a  com- 
pact network  of  fibres.  The  individual  fibres  are  smaller 
than  those  of  the  voluntary  muscles,  the  transverse  stria- 
tion  i<  much  less  distinct^  and  it  is  doubtful  if  an  investing 
sarcolemma  be  present. 

Some  difficulty  has  been  experienced  in  determining  the 
exact  mode  of  connectbn  of  the  fibres  of  the  belly  of  a 
muscle  with  those  of  its  terminal  tendons.  By  some  it  has 
been  supposed  that  the  fibres  of  the  one  are  directly  con- 
tinued into  those  of  the  other ;  whilst  Weismann  has  de- 
scribed the  muscular  fibre  as  terminating  in  a  sharply- 
defined,  rounded,  or  pointed  extremity,  to  which  the  fibres 
of  the  tendons  are  closely  apposed. 

Both  the  striped  and  non-striped  forms  of  muscle  are 
wcU  provided  with  blood-vessels,  which  ramify  in  the  sub- 
stance of  the  muscle  lying  in  the  areolar  connective  tissue 
that  separates  the  fasciculi  and  fibres  from  each  other. 
The  capUlaries  form  an  elongated  network,  the  principal 
atrands  of  which  lie  parallel  to  the  muscular  fibres,  but 
never  penetrate  the  sarcolemma.  Hence,  though  the  belly 
joi  a  muscle  is  a  highly  vascular  organ,  its  individual  fibres 
are  extra- vascular.  The  vascularity  of  the  fleshy  belly  is 
jnuch  greater  than  that  of  the  terminal  tendons  of  attach- 
,  ment,  and  the  nutritive  changes  are  much  more  active  in 
.S  it  than  in  them. 

2  "^he  contractile  fibro-cells  of  the  non-striped  muscular 
^  fibre  are  formed  by  the  gradual  elongation  of  the  rounded 
«M  colls  of  the  middle  germinal  layer  of  the  embryo  into 
2  Bpindle-ahaped  cells,  tiie  oval  nudei  at  the  same  time  be- 
g  coming  elongated,  so  as  to  assume  a  rod-shaped  form. 
B  Usually  the  spindle  cells  which  lie  in  the  same  linear  series 
o  become  cemented  together  into  the  smooth  fibres  of  this 
'g  lorm  of  muscle. 

^  The  mode  of  devdopment  of  the  striped  fibre  is  more 
difficult  to  follow  out,  and  various  statements  have  been 
snade  as  to  the  successive  stages  of  its  formation.  Schwann 
bdioved  that  a  fibre  was  built  tto  of  tho  embryonic  celh  of 


ing  with  each  other  at  their  suifacca  of  oontact;  Hkdl  tha 
contents  of  the  cells  then  became  transvexsdy  striated,  and 
that  the  cell  walls  formed  the  Rflrcolftmma.  Savoiy  and 
Lockhart  Clarke  maintained  that  a  fonnation  of  KU^ma 
took  place  around  free  nudei,  and  that  this  blastema 
gradually  assumed  the  etriated  character.  Remak,  KoUikei; 
WUson  Fox,  and  Frey  have,  however,  by  studying  the  ' 
earliest  stages  of  devdopment  in  the  Teiy  young  embiyo^ 
established  the  fact  that  the  striped  fibres  are  devdoped  from 
the  oella  of  the  embryo,  though  not  in  the  manncffdesanbod 
by  Schwann.  The  process,  briefly  stated,  is  as  follows: 
The  embryonio  cells  dongate,  the  nndeus  may  remain 
single,  but  more  usually  it  divides  and  subdivides^  so  that 
many  nudei  appear  in  the  interior  of  the  dongated  eeU. 
The  nudd  lie  in  linear  series,  and  may  either  be  aeporated 
from  each  other,  or  two  or  more  may  be  in  contact,  and 
they  may  lie  either  near  the  periphery  of' the  dongated 
cell^  or  in  its  axis.  With  this  multiplication  of  the  nudd, 
the  cell  increases  in  length  and  assumes  the  form  of  a  fibre. 
The  cell  protopUsm,  both  in  the  single  and  many-audeated 
fibres,  then  differentiates  into  the  sarcous  portidea  of*  the 
transverse  stri»,  and  as  this  progresses  the  fibre  assumes 
its  characterbtic  striped  appearoncei  The  whole  amount  of 
the  protoplasm  does  not^  however,  assume  the  transTcrsdy 
striped  appearance,  for  a  small  quantity  remains  around 
each  nucleus  and  forms  with  it  a  musda  oorposdo.  The 
differentiation  of  the  protoplasm  occauona  an  anatumicd 
and  chemioo-physical  change  in  the  fibre^  and  conf era  on 
it  the  property  of  energetic  contractility.  W.  Engebnann 
has  endeavoured  to  show  that  the  opaque  amsotropic  discs 
of  the  fibre  are  those  in  which  the  power  of  contractility  ; 
resides,  and  that  the  dear  isotropic  discs  possess  only  elastic 
properties.  The  mode  of  development  of  the  sarcolemma  is 
still  somewhat  obscure.  By  some  it  is  regarded  aa  the  waD 
of  the  embryonic  cell,  which  has  become  metamorphosed 
into  a  muscular  fibre ;  by  others  it  is  regarded  as  a  spedd 
differentiation  of  the  protoplasm  at  the  periphery  of  the 
fibre  taking  place  at  tlie  time  when  the  transverao  atris 
are  being  formed ;  whilst  by  others  it  is  conddered  to  bo 
a  special  modification  of  connective  tissue  formed  around 
the  fibre.  In  the  doyelopment  of  the  muscular  fibres  of 
the  heart,  the  cells  of  the  embryo  heart  branch  and  anasto- 
mose, and  the  nudei  multiply.  By  the  transverse  striation 
of  the  protoplasm  of  these  cdls  the  branched  muscular  fibres 
of  the  heart  are  produced. 

In  the  growth  of  a  muscle  the  individual  fibres  increase 
in  size,  so  that  they  are  bigger  in  the  adult  than  at  the 
time  of  birtL  The  observations  of  Budge,  WeismanD,  and 
Beole  show  that  new  fibres  may  also  form  in  a  musda 
Weismann  believes  that  this  increase  may  be  duo  to  a 
longitudinal  splitting  of  a  pre-existing  fibre;  but  Beak 
maintains  that  the  new  fibres  are  produced  in  the  muacb 
in  the  same  manner  as  the  original  fibres  of  the  part; 

Nbbvous  Stbtkbl 

The  Nervous  System  consists  of  a  number  of  oigiiii 
which  are  named  respectively  Nerve  Centres,  Nerrea,  sad 
Peripheral  End-organa  The  largest  and  most  impckant 
Nerve  Centres  are  the  brain  and  spinal  cord,  which  togethsr 
constitute  the  cerebro-spinal  nervous  axis,  and  are  lodged 
in  the  cranial  cavity  and  spinal  canoL  But,  in  additios, 
numerous  small  bodies,  usually  oval  in  form,  technically 
called  ganglia,  are  dtuatod  in  the  axial  part  of  the  body, 
and  form  smaller  nerve  centres.  The  Nerves  are  white 
cords  which  traverse  the  different  regions  of  the  body,  both 
axid  and  appendicular,  for  a  greater  or  Issa  distance,  f« 
the  purpose  of  connecting  together  tho  other  rab-divisioaa 
of  the  neryous  igrstem*     The  Pesipherol  Eod^xipiii  Vf 


splitting  of  the  axial  cylinder,  and  these  branches  usually 
lose  the  medullated  character.  The  mode  of  termination 
of  these  veiy  delicate  branches  has  been  a  subject  of  much 
^isputa  Beale  described  them  as  forming  a  minute  net- 
work, situated  on  the  exterior  of  the  sarcolemma,  but  in 
Contact  with  it,  and  the  fibres  of  this  nervous  network  were 
distinctly  nucleated.  Other  observers  have,  however, 
described  peculiar  bodies,  called  motorial  end-plates,  at 
thd  extremity  of  these  nerves.  These  end-plates  consist 
of  a  clump  of  richly  nucleated  protoplasm,  somewhat  oval 
or  perhaps  irregular  in  form,  into  which  the  axial  cylinder 
of  the  nerve  fibre  penetrates.  The  exact  position  of  these 
end-plates  in  relation  to  the  muscular  fibres  is  difficult  to 
determine.  Krause  holds  that  they  Ug  outside  the  sarco- 
lemma,  but  adherent  to  it;  whilst  Kfihne,  Margo,  and 
Bouget  maintain  that  the  end-plate  lies  within  the  sarco- 
lemma,  and  that  the  nerve  fibre  has  to  pierce  that  mem- 
brane before  it  can  enter  the  end-plate.  After  the  axial 
ojlinder  has  entered  the  end-plate  it  subdivides  into  very 
minute  branches.  Each  muscular  fibre  has  apparently 
only  a  single  end-plate,  and  consequently  only  a  single 
axial  cylinder  in  connection  with  it. 

In  the  non-striped  muscles  the  nerves  are  distributed  in 
the  connective  tissue  which  separates  the  fasciculi  from 
each  other.  Here  they  form  plexuses,  which  in  some  loca- 
lities, as  in  the  myenteric  plexus  of  Auerbach  in  the  mus- 
cular coat  of  the  intestines,  have  collections  of  nerve  cells, 
forming  microscopic  ganglia  lying  in  them.  From  these 
plexuses  fibres  arise  which  subdivide  into  delicate  non- 
modullated  Abrca  pQa&esaing  tiuclGi,  TLcso  delicate  M>rc^ 
form  still  finer  ple^cusca,  which  in  their  tnm  give  origin  to 
minute  fibrca,  which  pass  botwo&n  the  luuaciibr  fibre  d^Us 
to  form  a  still  more  minute  intra-muscuiar  network. 
Fronkenh&usor  moinUins  that  the  delicate  Bonra  fibrilfl 
which  arise  from  this  termind  network  penetrate  the 
muscular  fibre  cells,  entof  the  nuckus,  and  terminate  in 
the  nucleolus;  but  Arnold  coDsideiB  that,  aftei-  hadng 
entered  the  nucbusi  the  fibril  agdn  ^vea  off  a  CI  am  en  t, 
which  passes  out  oF  the  cell  to  join  the  intra-muacnkr 
plexus;  the  enilin^  of  the  nerve,  therefore,  williiii  the 
nucleus  is  only  apparent,  and  is  rather  to  be  regarded  as 
the  nodal  point  of  a  fine  intra-nticloor  plexus. 

The  termination  of  the  sensory  nerves  m  the  ittucous  taem- 
brones  has  been  especially  studied  in  the  conjunctiva^  the 
mucous  menibmne  of  the  soft  palate,  and  the  gbns  of  the 
penis  and  clitoris.  In  tbeae  ports  Krause  discovered  oval  or 
globular  end-bodies, which  eonsiatcd  of  a  soft,  homogeneond 
substance  invoated  by  a  nuclf^tcd  capsule  of  conneclive 
tissue.  A  nerve  fibre  pierces  the  capisule  and  terminates  b 
the  interior  of  the  end-kody^  which  forms  a  bulbous  enlarge- 
ment at  the  end  of  the  nerve,  and  is  coUed  the  cnd-bulh. 
After  the  nerve  has  entered  the  end-bulb,  it  may  consist 
only  of  the  axin'  cylinder  and  tcnninatfl  in  a  pointed 
extremity,  or  it  may  twist  upon  itself  and  form  a  toil 
\vithin  the  end -bulb.  When  the  stmcture  of  tha  akin  is 
described,  it  will  be  seen  that  the  ending  of  the  nerves  in 
the  cutaneous  papillov  bears  a  general  resumbknce  to 
their  termination  in  the  end-bulbs  of  a  mucous  mem- 
brane. . 

But  in  certain  of  the  mucous  membranes  delicate  nerves 
have  been  traced  mto  the  layer  of  epithelium,  situated  on 
the  free  surface  of  the  membrane.  Peter m oiler  described 
nerve  fibres  continuous  with  the  nerves  of  the  comea  pass- 
ing into  tlia  layer  of  conjunctival  epithelium  on  the  front 
of  the  cornea.  Klein  recognised  on  intra-epitholid  nervous 
network  in  the  nam^  locality,  Chrschtschouovitsch  traced 
Don  -  medullated  nerve  fibres  proceeding  from  a  sub* 
epithelial  network  into  the  deeper  cpithelijl  layers  of  the 
vaginal  mucous  membrane,  and  MUftilflr  nerve  fibres  have 


the  muoous  membrane  of  the  month. 

Connected  with  the  sensory  nerves  in  some  localities  are 
the  remarkable  bodies  named  the  Corpuscles  of  Pacini, 
which  w^re  the  first  terminal  organs  discovered  in  connec- 
tion with  the  peripheral  distribution  of  the  nerves.  Thcr3 
corpuscles  have  been  found  attached  to  the  nerres  which 
pass  to  the  skin  of  the  fingers  and  toes,  to  the  nerras 
which  supply  the  skin,  of  the  neck  and  arm,  to  the  inter- 
costal nerves,  to  the  nerves  of  the  joints,  to  the  nerves  of 
the  periosteum,  to  the  nerves  ot  the  genital  organB,  and 
to  the  mesentenc  nerves.  In  cats  they  are  often  extrcaneiy 
abundant  both  in  the  mesentery  and  omenta.     A  Pacinian 
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corpnacle  can  be  seen  by  the  naked  eye,  and  looks  13cs  s 
minute  grain  from  -j^th  to  J^th  inch  long.  It  U  elliptical 
in  form,  and  may  either  be  sesaile  or  attached  to  the  ntrr? 
stem  by  a  slender  stalk.  Examined  'microscopical y,  it  if 
seen  to  consist  of  numerous  layers  of  connective  twsos 
concentrically  arranged,  which  form  its  capanle,  and 
surround  a  central  coreL  Numerous  connective  tissue  a^ 
puscles  may  ba  seen  in  the  concentric  layer*,  and  Hoyef 
has  recently  shown  that  an  endothelifJ-like  appearance  exi^ti 
on  the  inner  surfa^  of  the  corpuscles  Entering  one  polfl 
of  the  corpuscle  is  a  nerve  fibre  which  extends  along  ti* 
axial  core  for  ft  conjsidemble  distaucej  and  usually  tenai' 


parts  with  its  perinouri&l  shcatb  after  it  enters  the  Pacinian 
corpuscle;  and  as  it  lies  in  the  core  it  loses  its  medullary  sub- 
stance, so  that  its  terminal  part  consists  only  of  the  axial 
cylinder.  Sometimes  the  nerve  fibre  divides  into  two  branches 
within  the  coq>usiclei  Capilhiry  blood-vessels  are  distributed 
to  the  concentric  layers  of  the  Pacinian  corpuscle. 

The  mode  of  origin  of  the  nervous  tissue  in  the  course 
of  development  of  the  embryo  is  still  involved  in  some 
obscmify.  It  is,  however,  believed  that  the  nerve  cells  are 
derived  from  the  embryo  cells,  which  multiply,  and  the 
young  cells  then  grow  and  assume  characteristically  granular 
and  finely  fibrillated  contents.  Processes  or  poles  then 
appear  at  the  periphery  of  the  cells,  which,  according  to 
the  observations  of  Beale,  connect- adjacent  cells  together. 
Ab  the  growth  of  the  part  goes  on,  the  ceUs  are  more 
widely  separated  from  each  other,  and  the  anastomosing 
processes  in  consequence  become  considerably  elongated, 
and  form  the  axial  cylinder  of  the  nerve  fibre.  In  the  course 
of  time  the  medullary  sheath  and  the  primitive  membrane 
may  form  around  this  axial  cylinder  so  as  to  insulate  it 
The  exact  mode  of  formation  of  the  medullary  sheath  is 
not  properly  understood;  but  it  is  believed  that  the  primi- 
tive membrane,  and  the  perineurial  connective  tissue,  are 
derived  from  those  surrounding  embryonic  cells  which 
dilTerentiato  into  connective  tissue.  Of  the  two  originally 
contiguous  colls  from  which  the  nerve  fibre  is,  as  it  were, 
spun  out^  one,  as  Hensen  conceived,  may  form  a  cell  in  a 
nerve  centre,  the  other  may  differentiate  into  a  peripheral 
end-organ.  In  the  tail  of  the  tadpole  the  formation  and 
growth  of  nerve  fibres  have  been  studied  by  Kolliker  and 
others,  and  it  has  been  seen  that  the  terminal  part  of  a 
fibre  may  have  fusiform  or  tri-radiate  cells  connected  with 
it,  the  processes  of  which  oeUs  gradually  differentiate  into 
nerve  fibres.  The  young  cerebro-spinal  nerve  fibres  are 
distinctly  nucleate^  and  correspond  in  appearance  and 
structural  characters  to  the  uon-medullated  nerve  fibres  of 
the  adult.  If  in  a  young  or  adult  person  a  nerve  be  eut 
across,  its  conducting  power  is  destroyed;  but  after  a  time 
it  reunites,  and  its  function  is  restored.  The  part  of  the 
nerve  which  lies  between  the  place  of  section  and  its 
peripheral  extremity,  undergoes,  as  Waller  pointed  out, 
degenerative  changes.  To  how  great  an  extent  the  de- 
generation affects  the  various  constituents  of  each  fibre,  it 
is  difficult  to  determine;  for  whilst  some  experiments 
would  seem  to  show  that  only  the  medullary  sheath  broke 
up  into  granular  particles  and  was  absorbed,  in  others  both 
it  and  the  axial  cylinder  disappeared.  In  process  of  time, 
however,  these  parts  may  be  reproduced,  and  the  nerve 
tlien  recovers  its  functiozud  activity. 

DSSGEIPTIYE  AkATOKT  OF  THS  CkBEBBO-SPIKAL 

Nesyous  Stbteic. 

In  this  section  the  anatomy  of  the  Brain  and  Spinal 
Cord,  and  of  the  numerous  distributory  Nerves  which  arise 
from  them,  will  be  described.  The  brain  and  spinal  cord 
ore,  the  largest  anil  most  important  of  all  the  nerve  centres. 
They  occupy  the  cranial  cavity  and  spinal  canal,  and  are 
continuons  with  each  other  through  the  foramen  magnum 
in  the  occipital  bone.  As  the  arrangement  of  the  struc- 
tures which  compose  the  brain  and  spinal  cord  is  extremely 
complex,  and  as  the  names  applied  to  the  several  parts  are 
nnmerona  and  often  very  arbitrary,  it  may  be  well,  before 
commencing  a  detailed  description,  to  make  a  few  general 
observationB  on  their  mode  of  development 

Jkv^lcpmeni  of(h$  Ctrtbro- Spinal  Nsrvotu  Axis.— Th9  brain  sod 
spinal  emd  are  developed  in  the  oranlo-tpinel  groove  of  the  embryo, 
and  appear  originally  as  a  thin  band  eztonmng  along  the  whole 
liAgth  of  this  groove.  About  the  time  whea  the  walla  of  the 
pt>ovo  meet  posteriorly  to  complete  the  Aranio-spinal  cavity,  the 
surging  of  this  hand  become  elevated,  bead  back?rarda^  and  mevt, 


form  e*tr»lnv'$pijial  tube.  In  the  walls  of  this  tobe  the  nerrouv 
stniutures  of  the  brain  and  spinal  coni  are  formed,  whilst  the  axis 
of  the  tube  forms  a  central  canal.  In  the  t)art  which  becomes  the 
Spinal  Cord  the  central  canal  ijersists  as -the  central  canal  of  the 
spinal  cord,  and  around  it  a  layer  of  ciliated  cylindrical  endothelinm 
is  develouod.  Outside  this  layer  a  mass  of  rrej  matter  conUunius 
nerve  cells  b  foimeil,  which  is  subesfjuently  airided  into  two  laterou 
ereeeent'shaped  masaee.  Outside  the  grey  matter  white  matter  is 
produced,  which  ultimatelv  becomes  arranged  in  the  form  of  longi^ 
tudinal  columns  of  nerve  fibres.  With  the  formation  and  growth 
of  these  columns  and  of  the  internal  grey  matter,  a  longitudinal 
mesial  fissure  appoan  on  the  anterior  and  another  on  the  posterior 
surface  of  the  cord,  which  gradually  increase  in  depth  until  the 
oord  is  almost  completely  divided  into  two  lateral  haires.  At  the 
bottom  of  the  anterior  median  Jiesiire  the  nerve  fibres  of  the  antetior 
commiuure  are  developed,  and  at  the  bottom  of  the  poeterior  median 
Jiesure  those  of  the  poeltrior  wmmiuwre.  These  commissures  units 
the  two  halves  of  the  cord  together. 

The  upner  or  oerebral  end  of  the  cerebro-spinal  tube  becomes 
the  Enocphalon,  or  Brain.  At  first  the  oerebral  part  of  the  tube  is 
uniform  in  appearance  with  the  spinal  part,  but  it  soon  expands 
into  three  vesicular  dilatations  —  the  primary  cerebral  vesiclet,  • 
These  vesicles,  named  (from  before  backwards)  anterior,  middle, 
and  posterior,  are  separated  from  each  other  by  constrictions,  and 
as  the  development  progresses  the  vesicles  bend  on  each  other  and 
on  the  upper  end  of  the  sjiinsl  cord.  As  each  vesicle  is*  an  exiian- 
sion  of  the  oerebro-spinsi  tube,  it  u  necessaniy  hollow,  and' the 
space  in  its  interior  is  continuous  with  the  oentrsl  canal  of  tho 
spinal  oord.  In  the  walls  of  the  vesicles  the  nervous  structures  are 
produced,  which  form  the  several  subdivisions  of  the  encephalon. 

The  poeterior  cerebral  veticle  benjs  firat  forwards  from  the  nmvt 
end  of  the  spinal  cord,  and  then  backwards;  the  part  which 
bends  forward  bocomea  the  medulla  oblongata;  that  wluch  benSs 
backward  the  cerebellum,  whilst  the  pone  is  developed  at  the  angle 
where  these  two  parte  are  continuous  with  each  other ;  the  central 
hollow  forms  the  central  canal  of  the  medulla  oblongata  and 
the  dilated  space  called  the  fourth  veniride.  In  the  medulla 
oblongata  shallow  anterior  and  posterior  median  furrows  Uien  appear 
continuous  with  those  in  the  cord,  and  each  lateral  half  dilferen- 
tiates  into  ^y  matter  and  into  a  longitttdinal  arrangement  of  nerve 
fibres  oontmnous  with  the  corresponolng  structures  in  the  cord.  A 
large  proportion  of  these  fibres  are  continued  upwards  through  the 
pons  as  its  longitudinal  fibres.  The  oerebellum  consists  at  Erst  of 
a  oentral  lobe,  and  in  the  lower  vertebrates  it*  development  does 
not  proceed  beyond  this  sta^;  but  in  mammals,  including  man, 
a  lateral  lobe  or  hemisphere  is  superadded  on  each  side,  and  with 
the  groirth  of  tiieae  lateral  lobes  numerous  transverse  fibres,  which 
connect  the  two  hembpheres  together,  are  developed  in  the  pons. 
The  oerabellum  is  also  connected  below  with  the  medulla  oblongata 
by  the  pair  of  restiform  bodies,  or  in/erior  pedunelee,  and  above 
with  the  corpora  quadrigcmina  by  the  pair  otauperior  pedunelee. 

The  midale  cerebral  vesieU  bends  forwards  from  the  posterior 
vesicle.  lu  its  roof  the  optic  lobes  ara  formed ;  in  its  Aoor  the 
crura  cerebri;  whilst  the  central  hollow  becomes  the  aqueduct  of 
SyMut,  At  firat  the  optic  lobes  form  a  single  structiuv,  but  about 
the  sixth  month  of  embryo  life  a  median  furrow  divides  this  struc- 
ture into  two  latersl  halves  (the  corpora  bigemina),  and  in  the 
lower  vertebrates  the  development  does  not  proceed  beyond  this 
stage :  but  in  the  seventh  month  of  embryo  life  of  the  human  foetus 
each  lateral  half  is  lubdlvided  into  two  by  a  transverse  fissure,  so 
that  four  bodies  (the  corpora  quadrigemina)  are  produced,  llie 
crura  cerebri  form  the  two  cerebral  podundea,  which,  diverging 
from  each  o^er,  pass  upwards  to  the  hemisphere  of  the  cerebrum. 
They  oonsist  ahnost  entirely  of  nerve  fibres  continuous  with  the 
longitttdinal  fibres  of  the  pons,  a  few  of  which  go  to  the  corpora 
quadrigemina,  bat  the  sreater  number  ascend  to  the  cerebrum. 

The  anterior  corebrcU  veeicle  bonds  downwards  from  the  middle 
vesicle.  The  posterior  part  of  this  vesicle  forms  at  first  a  simple 
hollow  sac,  but  subsequently  divides  into  the  two  optie  thalami, 
one  on  each  side  of  the  centrsl  hollow,  which  hollow  becomes 
the  third  venirieU,  This  ventricle  is  prolonged  downwards  into 
a  funnel-ahaped  process,  the  in/undibulum,  which  is  connected 
with  the  pituitary  body,  or  hypophysia  eerebri,  lodged  in  the  pitui- 
tary fossa  in  the  sphenoid  bone,  whilst  posteriorly  it  is  continuous 
with  the  aqueduct  of  Sylvius.  lu  its  upper  and  posterior  wall  the 
pineal  body,  or  ^physie  cerebri,  is  developed,  ana  from  this  body 
two  white  pedundee  run  forwards  on  the  sides  of  the  optio  thalami. 
Immediately  below  these  peduncles  the  transverse  fibres  of  the 
poeterior  eommiature  are  developed,  which  pasa  between  the  two 
optic  thaland.  The  anterior  i^-aU  of  this  ventricle  is  dosed  in  by 
the  lamina  cinerea  or  lamina  terminalie,  and  behind  it  an  formed 
the  transversa  nerve  fibres  of  the  anUrior  commiseure,  and  the 
vertical  fibres  of  the  anterior  pillare  of  the  fornix.  These  fomii 
fibres  pass  to  the  base  of  the  brain,  and  form  the  corpora  eUbieantut, 
prior  to  entering  the  optic  thalami  The  iwsterior  part  of  the  antcrio 
vesicle  gives  olf  from  each  side  a  flasx-shaped  prolongation^  tha 


griwarf  lywgnwfgft.  TIM  mm  tf  tut  fffoloiiSAtiOB,  at  fint  boUmr, 
MoomML  mAid,  and  fbniu  the  cplic  nerm  and  {rod,  vhilat  the 
txpandad  distal  and  fbnna  tb«  nemcras  elamanta  of  the  reiima. 

Tha  antaiD-lataral  Dart  of  tha  anterior  cerebral  reeiele  is  prokm^ 
forward  aa  two  hollow  pooeseea,  tha  Jumitj^urt  vuiem,  which 
baeoma  tha  etr^ral  htmupktm,  and  are  separated  from  each  other 
bv  a  mtdian  lomgitudinalJUtwn;  whilst  tha  hollow  in  tha  interior 
M  each  forma  tha  tarfwti/ eenlrid^  In  the  floor  of  each  hemisphere 
veeiele  is  derebped  a  laiKC  grey  mass,  striated  with  bondiea  of 
nanre  flbresy  the  eor^  iiriatwn,  which  lies  immediately  in  fhmt 
and  to  tha  outer  nde  of  the  optic  thalamus;  a  carved  band,  tha 
tonis  itmietretUarit,  ia  formed  along  the  Junction  of  the  thalamus 
with  the  oornus  striatum,  snd  at  the  inner  and  anterior  end  of  thia 
band,  immediately  behind  the  anterior  pillais  of  the  fornix,  the 
two  latcrd  Tcntriclea  become  continuoua  with  each  other  and  with 
the  third  Tentricle  throoj^  ihtforamm  cf  Uowro,  The  roof  and 
side  walls  of  each  hemisphere  Tesicle  form  a  grer  expanaion  or  mnrniU^ 
which  is  at  first  smooth,  but  subsequentnr  beccmea  divided  into 
foftft  and  conwAydioM^  aeparated  firom  eacn  other  by  iissnraa.  A 
deep  gap  or  fissure  now  appears  on  the  inner  wall  of  each  hemi- 
sphere vesicle,  and  is  bounded  above  by  a  longitudinal  band  of 
fibrea,  which,  continuous  anteriorly  with  the  anterior  pillar  of  the 
fornix,  Joins  its  fullow  in  the  middle  line  to  form  the  hodv  of  tha 
fomia^  and  then  again  dlvendng  from  its  follow  passes  backwards, 
downwards,  aud  forwards  as  &e  potUrior  pillar  of  the/or»<s  or  tha 
toBnia  KimoeamoL  A  transverse  arrangement  of  fibree  then  forma 
la  each  nemlspnore  vesicle,  abov3  the  plane  of  the  fornix,  which, 
reaching  the  mesial  plane,  joins  its  follow,  connects  the  two  hemi- 
spheres  together,  ana  forms  the  oorjut  eaUotum,  In  the  hinder 
part  this  corpus  rests  upon  the  upper  surface  of  the  fornix,  but  more 
anteriorly  it  lies  some  distance  above  the  fornix,  and  then  benda 
down  in  front  of  it  Hence  there  ia  endoeed  between  the  foniix 
and  the  antero-inferior  part  of  the  corpus  callosum  two  thin  lavera 
of  grey  matter,  one  belonging  to  the  inner  surface  of  each  hemininere 
vencle,  and  called  the  tq>ium  lueidum.  Between  theae  two  layen 
is  a  narrow  space,  the  fifth  venMeU,  which,  unlike  the  other 
vcntrielee,  is  not  derived  from  the  eerebro-spiual  tube,  but  ia  merely 
a  portion  of  the  longitudinal  median  fissure  shut  in  bv  the  develop- 
ment of  the  corpus  callosum  and  fornix.  Each  hemisphere  vesicle 
aleo  givee  off  from  ita  anterior  part  a  hollow  process,  which  expanda 
in  front  into  a  bulbous  dilatation,  named  tne  olfadory  hulb,  trcm. 
which  the  nervea  of  smell  arise,  whilst  the  stalk  of  the  bulb  solidifiea 
and  forms  the  o^/ladory  ptduneU, 

Owing  to  the  great  development  of  the  mantle  of  the  hemisphere 
vesicles  in  the  human  brain,  and  the  sise  and  complexity  of  the 
convolutions,  theee  parts  of  the  hemispheres  grow  forward  so  as  to 
overkp  the  olfsctory  bulba  atnd  peduncles,  and  backward,  so  aa  to 
oonoeal  not  only  the  corpora  striata  and  optic  thalami,  but  also  the 
corpora  quadrigemina,  crura  cerebri,  cer^iellnm,  pons,  and  medulla 
oblongata,  so  that  when  the  human  brsin  is  looked  at  from  above, 
none  of  tliese  structures  can  be  seen.  It  is  only  when  the  brain  is 
turned  over  and  its  base  expoeed  that  the  medulla,  pons,  cerebellum, 
and  crura  are  visible ;  and  before  the  corpora  quadrigemina,  optic 
thalami,  and  corpora  striata  can  be  exposed,  portions  of  the  hemi- 
sphere substance  must  be  removed.  Tne  great  srowth  of  the  hemi- 
sphere veeicle  leads  also  to  a  great  expanuon  of  tiie  central  hollow 
or  lateral  veniriele,  which  is  prolonged  forwards,  backwards,  and 
downwards  aa  the  anUrior^  posterior,  and  detetndinff  comua.  In  tho 
descending  comn  is  a  projection,  the  hippoeamus  major,  along  which 
the  t«nia  hippocampi  of  the  fornix  runs ;  in  the  posterior  oomu  is  a 
fnjallor  eminonoe,  the  hippocampus  minor;  and  at  tiie  junction  of 
those  two  comua  is  a  third  elevation,  the  tmineniia  collateralis, 

Immodiately  investing  the  spinal  cord  and  encephalon  a  vascular 
membrane,  the  pia  mater,  is  developed,  proceeses  from  which  dip 
into  the  fissures  between  the  two  halvea  of  the  card  and  between 
the  cerebral  convolutiona.  A  broad  band,  the  velum  inUrpositum, 
which  poeeessos  two  marginal  fringes,  the  ^oroid  pUauses,  is 
admitted  into  the  lateral  ventricle  through  the  gap  or  fissure  in 
the  inner  wall  of  each  hemisphere  veside.  This  &ure  is  bounded 
above  by  the  a^h-shaped  fornix,  with  ita  tsnia  hippocampL  When 
the  two  hemispheres  are  in  situ,  and  the  two  halvea  of  the  fornix  are 
ioined  together  to  form  the  body  of  that  structure,  the  fissure,  with 
its  contained  velum  interpositum,  passee  acroea  the  mesial  plane 
from  one  hemisphere  to  the  other,  having  the  fornix  and  tcenia  for 
its  roof,  and  the  optic  thalami  and  corpora  quadrigemina  for  ita  floor; 
it  ia  known  as  the  great  transverse  fissure  of  the  cerebrum, 

Mbhbbanss  of  Brain  and  Spinal  Cobd. — ^Thete  nerve 
centres  are  invested  by  three  membranes  or  meninges, 
which  lie  between  them  and  tho  bones  that  form  the  walls 
of  the  cranial  cavity  and  spinal  canoL  The  membranes  are 
named  dura  mater,  arachnoid  mater,  and  pia  mate^ 

Dura  mater. — The  most  external  membrane,  named 
dura  from  its  firmness,  consists  gl  a  cranial  and  a  spinal 
tubdjviyon.    The  cranial  part  is  in  cdutact  with  tho  inner 


table  0?  tne  cfBiual  vooies,  Ana  is  aanerent  aiong  ine  ones 
of  the  sutures  and  to  the  margins  of  the  forsmina,  which 
transmit  the  nerves,  more  isspecially  to  the  foramen  mag- 
num. It  forma,  therefore,  for  theae  bones  an  internal 
periosteum,  and  the  meningeal  arteries  which  ramify  in  it 
are  the  nutrient  arteries  of  the  inner  taUe.  As  the  growth 
of  bone  is  more  active  in  infancy  and  youth  than  in  the 
adult,  the  adhesion  between  the  dura  mater  and  the  cranial 
bones  is  greater  in  early  life  than  at  maturity.  From  the 
inner  surface  of  the  dura  mater  strong  bands  pass  into  the 
cranial  cavity,  and  form  partitions  b^ween  certain  of  the 
subdivisions  of  the  brain.  A  vertical  longitudinal  mesial 
band,  named,  from  its  sickle  shape,  falx  cerdri,  dips  between 
the  two  hemispheres  of  the  cerebrum.  A  smaUer  sickle- 
shaped  vertical  mesial  band,  the  falx  eertbdU^  attached  to 
the  internal  occipital  cres^  passes  between  the^two  hemi- 
spheres of  the  cerebellum.  A  large  band  arches  forward 
in  the  horizontal  plane  of  the  cavitj,  from  the  transverse 
groove  in  the  occipital  bone  to  the  cUnoid  processes  of  tha 
sphenoid,  and  is  attached  laterally  to  the  upper  border 
of  the  petrous  part  of  each  temporal  bon& .  It  separates 
the  cerebrum  from  the  cerebellum,  and,  as  it  forms  a  tent- 
like covering  for  the  latter,  is  named  tentorium  eerthdU. 
Along  certain  lines  the  cranial  dura  mater  splits  into  two 
layers,  to  form  tubular  passages  for  the  transmission  of 
venous  blood.  These  passages  are  named  the  venous  blood 
nnu$e$  of  the  dura  mater,  and  they  are  lodged  in  the  grooves 
on  the  inner  surface  of  Uie  skull  referred  to  in  the  descrip- 
tion of  the  cranial  bonea     Opening  into  theae  sinuses  ore 
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numerous  veins,  which  convey  from  the  brain  the  blood 
that  has  been  circulating  through  it;  and  two  of  these 
sinuses,  called  caiwntotM,  which  lie  at  the  sijles  of  the  body 
of  the  sphenoid  bone,  receive  the  ophthalmic  veins  from 
the  eyeballs  situated  in  the  orbital  cavities.  Theso  blood 
sinuses  pass  usually  from  before  backwards:  a  n^^erior 
longitudinal  along  the  upper  border  of  the  falz  cerebri  as 
far  as  the  internal  occipital  protuberance;  an  ie^erior 
longitudinal  along  its  lower  border  as  far  as  the  tentorium, 
where  it  joins  the  straight  tinut,  which  passes  back  as  far 
as  the  same  protuberance.  One  or  two  small  oce^oital 
sinuses,  which  lie  in  the  fidx  cerebelli,  also  pass  to  join  the 
straight  and  longitudinal  sinuses  opposite  this  protabeiBBce; 
several  currents  of  blood  meet,  therefore,  at  this  spot,  and 
as  Herophilus  supposed  that  a  sort  of  whirlpool  was 
formed  in  the  blood,  the  name  torcular  HsropkHi  has 
been  used  to  express  the  meeting  of  these  sinuses.  'From 
tho  torcular  the  blood  is  drained  away  by  two   hugs 


wards  to  the  jugular  foramina  to  terminate  in  the  internal 
jugular  veina.  In  its  course  each  lateral  sinus  receives  two 
petrosal  sinuses,  which  pass  from  the  caTemous  sinus  back- 
wards along  the  upper  and  lower  borders  of  the  petrous 
part  of  the  temporal  bone. 

The  spinal  part  of  the  dura  mater  hangs  loosdj  in  the 
spinal  canaL  It  does  not  form  a  periosteum  for  the  yertebraSy 
but  is  sepax  cited  from  their  bony  rings  bj  loose  fat  and  a 
plexus  of  veins.  It  gives  off  no  bands  from  its  inner  surface, 
and  it  does  not  split  into  two  layers  for  the  lodgment  of 
venous  blood  sinuses.  The  spinal  dura  mater  forms  a  tubu- 
lar envelope  for  the  spinal  cord  and  the  origins  of  the  spinal 
nerves.  It  extends  from  the  foramen  magnum,  where  it  is 
continuous  with  the  cranial  dura  mater,  to  the  lower  end  of  the 
sacral  canal,  ends  below  in  a  funnel-shaped  prolongation,  and 
is  pierced  laterally  by  the  roots  of  the  several  spinal  nerves 
in  their  passage  outwards  to  the  intervertebral  foramina. 

Both  the  cranial  and  the  spinal  parts  of  the  dura  mater 
consist  of  a  tough,  fibrous  membrane;  somewhat  flocculent 
externally,  but  smooth,  glistening,  and  free  on  its  inner 
surface.  The  inner  surface  has  the  appearance  of  a  serous 
membrane,  and  when  examined  microscopically  is  seen  to 
consist  of  a  layer  of  squamous  endothelisd  cells,  similar  to 
those  drawn  in  fig.  34.  Hence  the  dura  mater  is  some- 
times called  a  fibro-serous  membrane.  The  dura  mater  is 
well  provided  with  Ijrmph  vessels,  which  in  all  p^bability 
open  by  stomata  on  the  frre  inner  surface  Between  the 
dura  mater  and  the  subjacent  arachnoid  membrane  is  a  fine 
space  containing  a  minute  quantity  of  limpid  serum,  which 
moistens  the  smooth  inner  surface  of  the  dura  and  the 
corresponding  smooth  outer  surface  of  the  arachnoid.  It 
is  regarded  as  equivalent  to  the  cavity  of  a  serous  mem- 
brane, and  Lb  named  th<t  arachnoid  cavity,  or,  more 
appropriately,  the  mb-dural  space. 

Arachnoid  mater. — The  arachnoid  is  a  membrane  of 
great  delicacy  and  transparency,  which  loosely  envelopes 
both  the  brain  and  spinal  cord.  It  is  separated  from  these 
organs  by  the  pia  mater;  but  between  it  and  the  latter 
membrane  is  a  distinct  spade,  called  attfhorachnoid.  The 
sub-arachnoid  space  is  more  distinctly  marked  beneath  the 
spinal  than  beneath  the  cerebral  parts  of  the  membrane, 
which  forms  a  looser  investment  for  the  cord  than  for 
the  brain.  At  the  base  of  the  brain,  and  opposite  the 
fissures  between  the  convolutions  of  the  cerebrum,  the 
interval  between  the  arachnoid  and  the  pia  matter  can, 
however,  always  be  seen,  for  the  arachnoid  does  not,  like 
the  pia  mater,  clothe  the  sides  of  the  fissures,  but  peases 
directly  across  between  the  summits  of  adjacent  convolu- 
tions. The  sub-arachnoid  space  is  subdivided  into  numerous 
freely-communicating  loculi  by  bundles  of  delicate  areolar 
tissue,  which  bundles  are  invested,  as  Key  and  Retdus  have 
shown,  by  a  layer  of  squamous  endothelium.  The  space 
contains  a  limpid  cerebro-spinal  fluid,  which  varies  in  quan- 
tity from  2  drachms  to  2  ounces.  The  fluid  is  alkaline,  of 
sp.  gr.  1*005,  contains  a  little  albumen,  and  a  substance 
which,  as  Ttimer  pointed  out,  reduces  blue  oxide  of 
copper  to  the  state  of  yellow  sub-oxide.  The  arachnoid 
membrane  is  made  up  of  delicate  connective  tissue. 
The  free  surface  next  the  sub-dural  space  is  smooth, 
like  a  serous  membrane,  and  covered  by  a  layer  of  squam- 
ous endothelium.  This  layer  ia  reflected  on  to  the  roots 
of  the  spinal  and  cranial  nerves,  and,  when  they  pierce  the 
dura  mater,  it  becomes  continuous  with  the  endothelial 
lining  of  that  membrane.  As  the  arrangement  and  struc- 
ture so  closely  correspond  with  what  is  seen  in  the  serous 
membranes,  many  anatomists  regard  the  arachnoid  as  the 
visceral  layer  of  a  serous  membrane,  and  the  endothelial 
lining  of  the  dura  mater  as  the  parietal  layer,  whilst  the 
■ab-dural  space  le  the  intermediate  cavity. 


bodies  are  usually  to  be  seen  imbedded  in  the  dura  mdtcr 
on  each  side  of  the  superior  longitudinal  sinus,  the»e  are 
named  the  Pacchionian  bodies.  When  traced  through  the 
dura  mater  they  are  found  to  spring  from  the  visceral  or 
proper  cerebral  arachnoid.  The  observations  of  Lu^ka 
and  Oleland  have  proved  that  villous  processes  invaimDly 
grow  from  the  free  surface  of  that  membrane,  and  that  when 
these  villi  greatly  increase  in  size  they  form  the  bodies 
in  question.  Sometimes  the  Fscchionian  bodies  greatly 
hypertrophy,  occasion  absorption  of  the  bones  of  the  cranial 
vault)  and  depressions  on  the  upper  surface  of  the  brain. 

pia  mai&r. — This  membrane  closely  invests  the  whole 
outer  surface  of  the  brain.  It  dips  into  the  fissures 
between  the  convolutions,  and  a  wide  prolongation, 
named  vdum  interposiiwn,  lies  in  the  interior  of  the 
cerebrum.  With  a  little  care  it  can  be  stripped  off  the 
brain  without  causing  ix^jury  to  its  substance.  The  pia 
mater  invests  the  spinal  cord,,  and  is  more  intimately 
attached  to  it  than  to  the  brain,  for  not  only  does  it  send 
prolongations  into  the  anterior  and  posterior  fissures  of  the 
oord,  but  slender  bands  pass  repeatedly  from  its  inner 
surface  into  the  columns  of  the  cord.  Hence  it  cannot  be 
stripped  off  the  cord  without  causing  injury  to  its  sub- 
stance. The  pia  matter  is  prolonged  on  to  the  roots  both  of 
the  cranial  and  spinal  nerves,  and  on  to  the  filum  terminalc. 
This  membrane  consists  of  a  delicate  connective  tissue,  in 
which  the  arteries  of  the  brain  and  spinal  cord  ramify  and 
subdivide  into  small  branches  before  they  penetrate  the 
nervous  substance,  and  in  which  the  veins  oonveying  the 
blood  from  the  nerve  centres  lie  before  they  open  into  the 
blood  sinuses  of  the  cranial  dura  mater  and  the  extra- 
dural venous  plexus  of  the  spinal  canaL  The  arteries 
which  pass  from  the  pia  mater  into  the  brain  and  spinal 
cord  are  invested  by  a  loose  sheath,  which  has  been  de- 
scribed as  forming  the  wall  of  a  peri-vascular  lymphatic 
vessel ;  but  Key  and  Retaus  have  shown  that  the  space 
between  the  blood-vessel  and  the  sheath  opens  into  the  sub- 
arachnoid space,  and  contains  cerebro-spinal  fluid.  A  net- 
work of  lymph  vessels  ramifies  freely  in  the  pia  mater.  It 
18  also  well  provided  with  nerves,  which  arise  from  the 
posterior  roots  of  the  spinal  nerves,  from  some  of  the 
cranial  nerves,  and  from  tiie  carotid  and  vertebral  plexuses 
of  the  sympathetic.  The  epi-cerebral  uid  epi-spinal  sp^es 
described  by  His  as  existing  between  this  membrane  and 
the  brain  and  spinal  oord  are  in  all  probability  artificia] 
productions. 

In  the  spinal  canal  a  slender  fibrous  band  projects  from 
the  pia  mater  covering  the  side  of  the  cord,  and,  pushing 
the  aiKchnoid  membrane  in  front  of  it,  is  attached  by 
about  twenty-two  pairs  of  aenticulated  processes  to  the 
inner  surface  of  the  dura  mater.  It  is  named  Uffamentun 
dentieulatum,  and  its  teeth  alternate  with  the  successive 
pairs  ef  spinal  nerves. 

SriHAL  CoBD.--The  Msdulul  Sfikalib,  or  Spxhal 
CoBD,  occupies  the  spinal  canal,  and  extends  from  the 
foramen  magnum  to  opposite  the  body  of  the  first  lumbar 
vertebra.  In  the  early  foetus  it  equals  in  length  the  canal 
itself ;  but  as  the  spinal  colimm  grows  at  a  greater  pro- 
portional rate  than  the  co;rd,  the  latter,  when  growth  has 
ceased,  is  several  inches  shorter  than  the  column.  The  cord 
is  continuous  above  with  the  medulla  oblongata,  whilst  it 
tapers  off  below  into  a  slender  thread,  the  filum  termvuxle, 
which  lies  in  the  axis  of  the  sacral  canal,  and  is  attached 
below  to  the  back  of  the  coccyx,  or  to  the  fibrous  mem- 
brane which  doses  in  bebw  the  sacral  canaL  The  length 
of  the  cord  is  from  15  to  18  inches.  It  approaches  a 
cylinder  in  shape,  but  is  flattened  on  its  anterior  and  po»< 
terior  surfaces,  and  presents  two  enlargements  which  have 
a  greater  girth  than  the  rest  of  the  cord.      The  upper, 
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opposite  the  third  cervical  to  the  first  dorsal  yertebra,  and 
from  it  arise  the  nerves  which  supply  the  upper  limbs ;  the 
lower,  called  the  cmrol  or  luvnhar  eTdxurgemerU^  is  opposite 
the  lost  dorsal  Tertebra,  and  supplies  with  nerves  the 
lower  limbs.  The  cord  is  almost  completely  divided  into 
right  and  left  lateral  halves  by  two  fissures,  named  re- 
spectively arUerior  and  posterior  median  JUrures,  which  do 
not  quite  reach  the  centre  of  the  cord,  for  at  the  bottom  of 
the  anterior  fissure  are  the  transverse  fibres  of  the  anterior 
white  eommiuure,  and  at  the  bottom  of  the  posterior  fissure 
he  fibres  of  the  posterior  grey  commissure.  By  these  com- 
missures the  two  halves  of  the  cord  are  united  together. 
The  fibres  of  the  posterior  commissure  surround  a  canal, 
called  the  central  candlf  which  extends  along  the  whole 
length  of  the  cord,  and  even  passes  into  the  upper  end  of 
the  filum  terminale.  This  canal  is  lined  by  a  ciliated 
columnar  endothelium,  and  expands  superiorly  into  the 
cavity  of  the  fourth  ventricle.  Each  lateral  half  of  the  cord 
is  subdivided  into  three  columns  by  two  depressions,  which 
mark  the  points  of  emergence  of  the  roots  of  the  spinal 
nerves.  The  anterior  nerve  roots  pass  through  the 
anlero-laUral  depression  or  fissure,  and  between  it  and  the 
antero-median  fissure  ii  the  anterior  column  of  the  cord. 
The  posterior  nerve  roots  pass  through  the  postero-lateral 
fissure^  and  between  it  and  the  postero-median  fissure  is 
the  posterior  column,  whilst  between  the  anterior  and 
posterior  nerve  roots  lies  the  lateral  column.  In  the 
cervical  region,  the  part  of  the  posterior  column  which  lies 
next  tiie  postero-median  fissure  is  marked  off  by  a  fissure 
into  a  small  internal  or  postero-median  column.  The  sub- 
division of  each 
bterol  half  of  the 
cord  into  the 
columns,  and  the 
arrangement  of  its 
nervous  tissues,  are 
well  seed  in  trans- 
verse- sections 
through  its  sub- 
Stance.  The  cord 
is  composed  of  * 
white  and  grey 
matter.'  The  white 

matter  is  external,  Fia  ei^Tramrene  ■•cUon  throuffh  the  iploftl  cord. 

and  forms  the  co-  «J?'"'?*'?.'^*?*''^"'*.'**^'»?*V5"**"?*^'"  •?""■' 
lumus  of  the  cord. 
The  grey  matter  is 
BOirounded  by  the 
white,  and  has 
ID  each  lateral 
half  of  the  cord  a  crescentic  shape.  The  horns  of  the 
crescent  are  directed  towards  the  fissures  of  emergence  of  the 
nerve  roots ;  the  anterior  horn  is  rounded ;  ^e  posterior 
long  and  narrow.  The  proportion  of  grey  matter  to  the 
white  varies  in  different  parts  of  the  cord.  At  the  com- 
mencement of  the  filum  terminale  there  is  scarcely  any 
y/hite  matter ;  but  the  white  matter  increases  in  amount 
from  below  upwards,  so  that  its  absolute  quantity  is  greatest 
in  the  cervical  part  of  the  cord.  The  grey  crescents  are 
thicker  in  the  upper  and  lower  enlargements  than  in  the 
intermediate  part 

The  cord  contains  both  nerve  fibres  and  nerve  cells.  The 
external,  columnar,  white  part  of  the  cord  consists  of  nerve 
fibres,  with  a  supporting  reticular  framework  of  connective 
tissue  and  blood-vessels  derived  from  the  pia  mater.  Well- 
formed  stellate  connective  tissue  corpuscles  lie  in  this  sup- 
porting framework.  The  nerve  fibres  of  the  various  columns 
extend  longitudinally^  and  lie  parallel  to  each  other,  so  that  ^ 
in  transverse  sections  through  the  columns  the  fibres  are  | 


PC,  posterior,  LC,  lateral,  and  AC,  anterior  colomoi; 
AR,  anterior,  and  PR,  poeterior  nerve  roota;  C, 
eentral  eaaal  of  cord,  with  its  columnar  endothelial 
lining.  The  pia  mater  la  shown  Inreatlnjr  the  «>rd, 
sending  processes  into  the  anterior  and  posterior 
flssaree.  as  well  as  delicate  prolongatlomi  into  the 
colotnni.  The  crescentic  an-angement  of  tlie  grey 
niattvr  Is  shown  bj  thi  darker  s^sd  portion. 


diameter,  but  in  all  the  axial  cylinder  and  medullary  sheath 
can  be  distinctly  seen.  Wherever  the  nerve  roots  enter 
into  the  cord,  the  fibres  of  these  roots  pass  transversely  or 
obliquely  in  their  course  inwards  to  the  grey  matter. 
Horizontal  fibres  are  also  found  in  the  white  anterior  com- 
missure, and  a  similar  appearance  can  be  eeen  in  the 
posterior  commissure.  Horizontal  fibres  have  also  been 
traced  from  the  lateral  columns  into  the  adjacent  part  of 
the  grey  matter. 

The  grey  cresdentic  portion  of  the  cord  contains  con- 
nective tissue,  blood-vessels,  nerve  fibres,  and  nerve  cells. 
The  nerve  fibres  in  the  grey  matter  are  numerous;  ^d 
whilst  some  possess  a  medullary  sheath,  others  consist 
only  of  the  axial  cylinder;  they  divide  and  subdivide, 
and,  as  Qerlach  has  shown,  form  a  narrow  -  meshed 
network  of  extremely  minute  fibres.  The  nerve  ceUs  are 
multipolar,  and  are  chiefly  collected  in  the  anterior  and 
posterior  horns  of  each  crescent  The  cells  of  the  an- 
terior comu  are  large,  distinct,  and  stellate,  and  form 
a  well-defined  group  of  nerve  cells.  Those  of  the  pos- 
terior comu  are  smaller  in  size,  more  elongated  in  shape, 
but  with  stellate  branched  processes.  They  are  not  so 
distinct  as  in  the  anterior  horn,  owing  to  the  connectivt 
tissue  with  its  corpuscles  being  so  abundant  This  tissue 
is  best  marked  at  the  tip  of  the  posterior  honi,  where  it 
forms  the  substantia  gelatinosa  of  Rolanda  Lockhait 
Clarke  has  described  an  intermediolatenU  group  of  nerve 
cells  situated  at  the  outer  side  of  the  grey  matter,  about 
midway  between  the  anterior  and  posterior  horns,  in  the 
upper  part  of  the  cervical  portion  of  the  cord,  and  in  th# 
thoracic  part  between  the  brachial  and  crural  enlai^menta 

The  course  of  the  fibres  in  the  cord  and  their  relations 
to  the  nerve  cells  should  now  be  considered.  There  can 
be  no  doubt  that  of  the  longitudinal  fibres  some  aacend 
from  below  upwards,  and  conduct  either  exdto-moiory 
impulses  to  the  regions  of  the  spinal  cord  itself,  or  sen- 
sory impulses  to  the  brain.  Other  longitudinal  fibres  agau 
descend  from  the  brain  and  higher  regions  of  the  eoi^  to 
the  lower,  and  conduct  motor  and  vaso-motor  impulses 
from  above  downwards.  The  horizontal  and  oUiqiie  fibres 
of  an  anterior  or  motor  nerve  root  enter  the  grey  matter  cl 
the  anterior  comu,  and  seem  to  have  the  following  arrange- 
ment :  some  become  directly  continuous  with  the  axial  cylin- 
drical processes  of  the  nerve  cells;  others  pass  into  the  an- 
terior commissure ;  others  extend  as  far  as  the  grey  matter 
of  the  posterior  horn.  The  nerve  cells  of  the  anterior  coma 
give  origin,  therefore,  directly  to  nerve  fibres  by  their  ud- 
brapched  processes.  Gerlach's  observations  show  that  tbt 
branched  processes  of  these  cells  become  continnous  with 
the  network  of  extremely  minute  fibres  already  described 
in  the  grey  matter;  from  this  network  medolkted  fibr^ 
appear  to  arise  which  leave  the  grey  matter;  some  enter  the 
lateral  column,  and  ascend  as  Uie  fibres  of  this  Btructme; 
others  pass  as  fibres  of  the  anterior  commissure  to  the 
opposite  side  of  the  cord,  and  ascend  as  the  anterior  coIu^ib 
of  that  side.  The  anterior  and  lateral  columns,  therefore, 
are  constantly  receiving  accessions  of  fibres  from  the 
enclosed  grey  matter. 

The  fibres  of  a  posterior  or  sensory  nerve  root  on  entering 
the  cord  subdivide  into  two  bundles;  one  does  not  enter  tha 
grey  matter,  but  applies  itself  to  the  poeterior  column,  of 
which  it  forms  some  of  the  vertical  fibres.  These  fibns 
may  ascend  to  the  brain,  or  they  may  at  some  hi^er  point 
in  ^e  cord  enter  the  grey  matter  of  the  posterior  horn.  The 
other  bundle  of  posterior  root  fibres  at  once  enten  the 
posterior  horn  of  grey  matter.  The  connections  and  ulti- 
mate arrangement  of  these  fibres  in  the  grey  matter  have 
not  been  satisfactorily  made  out  Gerlach  states  that,  ai 
they  frequently  subdivide  on  entering  the  grey  matter,  M 


u  potnoie  taey  may  lorin  tne  nne  norTe  bbre  plexus  of  tne 
grey  sab^tonce;  but  a  direct  continuity  between  them  and 
Uw  axial- cylinder  processes  of  the  cells  of  the  posterior 
horn  dock  not  seem  to  have  been  observed.  From  the 
pluxns,  formed  by  the  much  subdivided  processes  of  these 
cells,  fibres  arise,  which,  forming  the  fibres  of  the  pos- 
terior commissure,  pass  both  in  front  of  and  behind  the 
eeutral  canal  to  the  opposite  side,  where  they  ascend  towards 
the  brain,  "  partly  in  the  vertical  fasciculi  of  the  posterior 
cornua  and  partly  in  the  posterior  columns." 

The  structure  of  the  spinal  cord  shows  it  to  be  both  a 
nerve  centre  and  a  conductor  of  nervous  impulses.  The 
nerve  cells  in  its  grey  matter  give  rise  either  directly, 
or  through  the  delicate  plexus  formed  by  their  branching 
processes,  to  nerve  fibres,  which  may  either  pass  out  of 
the  curd  as  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  or  may  ascend  to  the  brain  as  the  columns  of  the 
cord.  Hence  the  cord  is  anatomically  continuous,  on  the 
one  hand,  through  the  nerves  which  arise  from  it,  with  the 
peripheral  end-organs  in  the  skin,  and  muscular  system  in 
which  those  nerves  terminate;  and,  on  the  other  hand,  it  is 
oontinuooB  with  the  brain.  It  serves,  therefore,  to  conduct 
the  impulses  of  touch-sensation  from  the  skin  upwards 
to  the  brain,  and  the  motor  impulses  from  the  brain 
downwards  to  the  muscles.  But  further,  the  cord  is  the 
great  nerve  centre  concerned  in  reflex  excito-motory 
actions.  It  must,  also,  be  remembered  that  the  two  halves 
of  the  cord  are  anatomically  continuous  with  each  other 
through  the  nerve  fibres  of  the  commissures,  so  that  it  acts 
as  a  single  organ,  and  not  as  two  organs.  Experiments 
have  shown  that  sensory  impulses  are  conducted  upwards 
through  the  cord,  not  by  that  half  from  which  the  nerves 
arise  that  have  been  excited,  but  by  the  opposite  half  of 
the  oord,  which  is  obviously  due  to  the  crossing  of  the 
fibres  of  the  posterior  commissure.  Motor  impressions 
are^  however,  oonduiHed  downwards  by  that  half  of  the 
ooid  from  which  the  nerves  arise  that  pass  to  supply  the 
muscles  to  be  moved. 

The  spizial  oord  is  well  supplied  with  blood  by  numerous 
arteries,  which  terminate  in  a  diffused  capillary  network. 
The  capillaries  are  much  more  numerous  in  the  grey  matter 
of  the  cord  than  in  the  white  columns. 

ObIOIM,    As&ANOEMXNT,    AKD    DlSTBIBUnON    Of    THB 

Sphtal  KsBYsa. — The  spinal  cord  gives  origin  to  thirty- 
one  pairs  of  Spinal  nerves,  which  pass  out  of  the  spinal 
canal  through  the  intervertebral  foramina.  These  nerves 
are  arranged  in  groups,  according  to  the  region  of  the 
spine  through  the  foramina  in  which  they  proceed. 
There  are  eight  pairs  of  cervical  nerves;  the  first  t>r 
nJhoeeipUal  emKges  between  the  occipital  bone  and  the 
atlas,  the  eighth  between  the  seventh  cervical  and  first 
doreal'  vertebrm  Twelve  dorsal  or  thoracic  nerves  pass  out 
on  each  side  in  relation  to  the  dorsal  vertebras:  five  pairs 
of  lumbar  nerves  in  the  region  of  the  loins;  five  pairs  of 
sacral  nerves  through  the  sacral  foramina;  and  one  pair 
of  coccygeal  nerves  through  the  lowest  openings  in  the 
spinal  txinaL  Each  spinal  nerve  arises  by  two  rooUy  an 
anterior  and  a  poHerior^  from  the  side  of  the  cord.  These 
roots  are  distinguishod  from  each  other  both  anatomically 
and  physiologiodly.  The  posterior  root  has  a  swelling  or 
ganglion  on  it,  whilst  no  ganglion  exists  on  the  anterior 
root  The  posterior  root  consists  of  sensoiy  nerve  fibres, 
is.,  of  fibres  which  conduct  impulses  from  the  periphery 
into  the  nerve  centre;  whilst  the  anterior  root  is  composed 
«!  motor  nerve  fibres,  t.^.,  of  fibres  which  conduct  im- 
pulses from  the  centre  to  the  periphery.  The  ganglion  is 
situated  on  the  posterior  root,  as  a  rule,  in  the  interverte^ 
bnU  foramen ;  but  the  lower  sacral  nerves  have  the  ganglia 
on  their  posterior  roots  in  the  spinal  canaL  These  ganglia 
eoiikain  bipolar  nerve  cclN,  and  the  norve  fibres,  as  they 


pass  through  each  gangliu  , 
the  poles  of  the  cells.     Tl  i 
in  direction  and  length, 
are  short,  and  run  almosi 
respective  intervertebral  i  i 
longer  and  more  oblique; 
and  sacral  nerves,  owing   • 
the  foramina  through  wh  i 
long,,  and  form  a  leash  of  i 
spinal  canal,  which  surrou]  i 
its  general  resemblance  i 
horse's  tail,  has  been  nam<  : 

The  anterior  nerve  root  ; 
outside  the  ganglion,  and  I 
is  formed.  This  nerve  cc  ; 
and  sensory  fibres,  and  is  > 
Almost  immediately  after  I 
into  two  divisions,  an  ani ! 
division,  like  the  nerve  i : 
sensoiy  fibres. 

The  Posterior  Primary  . 
smaller  than  the  anterioi , 
muscles  and  skin  on  the  bs  i 
Their  general  arrangemen ; 
with  M^me  three  or  four  < 
internal  and  an  external  bi  \ 
and  the  back  of  the  upp(  i 
branches  of  these  nerves 
internal  branches  pierce  tl 
of  the  vertebrse,  and  end  i  i 
ol  the  second  nerve,  call ; 
the  third  cervical,  pass  to  \  1 
In  the  bctck  of  the  lower  p  i 
the  internal  branches  supp ; 
branches  pass  to  the  skin, 
nerves  extending  as  far  as  I 

The  Anterior  Primary 
either  in  arrangement  ox 
terior.      They  supply  the 
front  and  sides  of  the  axial 
part  of  the  neck  and  trunk, 
and  the  extremities.     The 
anterior  divisions  of   the 
twelve  thoracic  nervet  have 
the  most  simple  arrange- 
ment   Each  nerve,  called 
from  its  position  an  tnter- 
coital    nerve,    runs    out- 
wards, inmiediately  below 
the  lower  border  of  a  rib, 
and  gives  origin  to  three 
series  of  branches,  named 
communicating,  muscular, 
and   cutaneous.      By  the 
Communicating  branch 
each  intercostal   nerve   is 
connected    with    an     ad- 
jacent ganglion  on  the  thon 
system.     By  the  Miuctilar 
supply  the  intercostal  muse 
the  triangularis  stemi,  whil 
run  forwards  and  downward 
and  supply  the  two  obliqi 
pyramidal  is  muscles.     The 
and  abdomen  receives  its  n< 
Cutaneous  branches,  whilst 
trunk  is  supplied  by  the  Anl 
these  nerves.    The  lateral  ci 
and  third  intercostal  nerves 
and  assbt  in  the  supply  oi 


tae  appor  tnn;  nence  they  are  oalled  ttUercosto-humeral 

In  the  regions  of  the  neck,  loins,  and  pelvis,  the  anterior 
divisions  of  the  spinal  nerves  do  not  pass  simply  outwards 
to  their  distribution.  In  each  region  a4jacent  nerves  in- 
terlace with  each  other,  and  form  what  is  technically  called 
a  nervaui  pUxtu.  When  a  branch  arises  from  a  tiioracic 
nerve,  it  contains  fibres  derived  from  that  nerve  only ;  but 
when  a  branch  arises  from  a  plexus,  it  may  contain  fibres, 
not  of  one  only,  but  of  two  or  more  of  the  nerves  which, 
by  their  interlacement,  fonn  the  plexus.  Hence  the  parts 
which  are  supplied  by  these  branches  are  brought  into  con- 
nection with  a  greater  number  of  nerves,  and  consequently 
with  a  greater  extent  of  tne  spinal  cord  or  nerve  centre, 
than  are  the  parts  which  receive  branches  from  a  single 
perve  only.  These  plexuses  are  especially  found  in  con- 
nection with  the  nerves  which  supply  the  extremities, 
where,  owing  to  the  complexity  of  the  muscular  move- 
ments, the  co-ordination  of  these  movements  throu^  the 
nervous  system  is  rendered  necessary. 

The  anterior  divisions  of  the  eight  cervical  nerves  are 
arranged  in  two  plexuses,  named  cervical  and  brachial 

The  Cervical  plexw  (PL  XVII)  is  formed  of  the  four 
upper  cervical  nerves,  which  make,  by  interlacement  with 
eadi  other,  a  series  of  loops  in  front  of  the  transverse 
processes  of  the  cervical  vertebrae.  Arising  either  directly 
from  these  nerves,  or  from  the  plexus  which  they  form,  are 
oommunicating,  muscular,  and  cutaneous  branches.  The 
CammunuxUing  branches  connect  these  nerves  with  the 
large  superior  cervical  ganglion  of  the  sympathetic  system, 
also  with  the  vagus,  accessory,  and  hjrpoglossal  cranial 
nerves,  and  with  l£e  descending  branch  of  the  hypoglossal 
The  Jfuicular  branches  supply  the  anterior  recti  muscles 
of  the  neck,  the  ^levator  scapulas,  the  posterior  scalenus, 
the  diaphragm,  and  in  part  the  stemo-mastoid  and  trap^ 
xius.  The  branch  to  the  diaphragm,  or  the  phrenic  nerve, 
is  the  moat  important  (PL  XYIL  f ) ;  it  springs  from  the 
third,  fourth,  and  filth  cervical,  and  passes  down  the  lower 
part  of  the  neck,  and  through  the  thorax,  to  supply  its 
own  haU  of  the  diaphragm.  The  Cutaneous  branches  are 
as  follows. — ^the  oecipUalit  minor,  to  the  skin  of  the 
oodput;  the  auncuh^parotidean,  to  the  skin  over  the 
parotid  |^d  and  the  adjacent  part  of  the  auricle;  the 
trantperealie  coUi,  to  the  skin  of  the  front  of  the  side  of 
the  nebk ;  the  suprordatncular  nerves,  to  the  skin  of  the 
lower  part  of  the  side  of  the  neck,  and  upper  part  of  the 
chest 

The  BrackUd  plexus  (PL  XYIL  1,  2,  3,  i)  is  formed 
of  the  four  lower  cerviod  nerves,  and  of  the  larger  por- 
tion of  the  first  intercostal,  called  also  first  dorsal  nerve. 
It  is  of  large  size,  and  is  principally  for  the  supply 
of  the  upper  limb.  Its  exact  mode  of  arrangement 
presents  many  variations,  but  the  following  is  not  un- 
frequently  found: — ^The  fifth  and  sixth  nerves  join  to 
form  a  lai^  nerve,  which,  after  a  short  course,  is  joined 
by  the  seventh;  in  this  manner  the  upper  cord  of  the 
plexus  is  formed.  The  eighth  cerviod  and  the  first 
dorsal  then  join,  to  form  the  lower  cord  of  the  plexus. 
These  cords  then  pass  behind  the  clavicle  and  subdavius 
muscle  into  the  axilla,  where  they  become  modified  in 
arrangement.  From  each  a  laige  branch  arises,  and  these 
two  branches  then  join  to  form  a  third  cord.  These  three 
cords  have  special  relations  to  the  axillary  artery  :  the  one 
which 'lies  to  its  outer  side  is  named  the  outer  cord;  that  to 
the  inner,  the  inner  cord;  that  behind,  the  posterior  eord. 
These  nerves  and  the  cords  formed  by  them  give  origin  to 
communicating,  muscular,  cutaneous,  and  mixed  branches. 
The  Communtoating  branches  join  the  middle  and  in- 
Xenor  cervical  and  first  thoracic  ganglia  of  the  sympathetic 
qrstom.     The  Jfuscular  branches  supply  the  scaleni,  longus 


colli,  rhomboid,  and  tubclavius  muscles;  tne  supra  ana 
infra-spinatus  muscles,  through  &  branch  called  supro' 
scapular;  the  serratus  magnus,  through  the  posterior 
thofxtdc  branch ;  the  greater  and  lesser  pectorals,  throogh 
the  two  anterior  thoracic  branches;  and  the  subscapih 
laris,  teres  mijor,  and  latissimua  dorsi,  through  the  three 
subscapular  branches.  The  Cutaneous  branches  arise  from 
the  inner  cord,  and  are  the  lesser  internal  cutaneous, 
which  ends  in  the  skin  of  the  inn^  side  of  the  upper 
arm,  and  joins  the  intercosto-humeral;  and  the  intental 
cutaneous,  which  not  only  sends  branches  to  the  skin  of 
the  upi^er  arm,  but  supplies  the  skin  of  the  inner  side 
of  the  forearm,  both  on  its  anterior  and  posterior  suifacesi 
The  Mixed  branches  are  large  and  very  important  ."— 
a,  The  Circumflex,  from  the  posterior  cord,  supplies  the 
deltoid  and  teres  minor  muscles,  the  skin  over  the  del- 
toid, and  the  shoulder  joint  h.  The  MuscuUhSpiral,  also 
from  the  posterior  cord,  supplies  the  triceps  and  anooneas, 
the  supinator  longus  and  extensor  carpi  radialis  longior 
muscles ;  and  by  its  external  cutaneous  branch,  the  akin  of 
the  outer  side  of  the  back  of  the  forearm.  It  then  divides 
into  the  radial  and  posterior  interosseous  branches.  The 
radial  passes  throuj^  the  forearm  to  the  hand,  and  supplies 
the  skin  on  the  back  of  the  thumb,  index  and  middle  d4;its, 
and  radial  side  of  the  ring  digit  The  posterior  inlerosss' 
ous  supplies  the  muscles  on  the  back  of  the  forearm  and  the 
articulations  of  the  carpel  joints,  c,  The  Musculo^utanc' 
ous  branch  of  the  outer  cord  of  the  plexus  supplies  the 
biceps,  brachialis  anticus,  and  ooraoo-brachiahs  muscles, 
and  ends  in  an  external  cutaneous  brandi,  which  supplies 
the  skin  of  the  outer  side  of  the  forearm,  both  in  front  and 
behind,  d,  The  Ulnar  nerve  arises  from  the  inner  oord, 
passes  through  the  upper  arm,  and  enters  the  forearm  be- 
tween the  inner  condyle  and  olecranon,  where  it  supplies 
the  elbow  joint  Here  it  may  easily  be  compressed,  when 
a  pricking  sensation  is  experienced  in  the  coune  of  its  dis- 
tribution.  In  this  spot  it  is  popularly  called  the  "  funny 
bone."  In  the  forearm  the  ulnar  nerve  supplies  the  flexor 
carpi  nlnaris  and  inner  part  of  the  flexor  profundus  digi- 
torum  muscles.  In  the  hand  it  supplies  the  muscles  of  the 
ball  of  the  little  finger,  the  two  inner  lumbricalesy  the  inter- 
ossd  muscles,  and  Uie  adductor  and  deep  part  of  the  shoit 
flexor  of  the  thumb.  It  also  supplies  a  dorsal  cataneoua 
branch  to  the  back  of  the  hand,  and  the  back  of  the  little 
and  of  the  ulnar  side  of  the  ring  digits.  Pahnar  cutaneoos 
branches  are  also  given  to  the  palm  and  the  palmar  aspects 
of  the  same  digits,  e.  The  Median  nerve  arises  by  two  roots, 
one  from  the  inner,  the  other  from  the  outer  cord  of  tbe 
plexus.  It  enters  the  f oreann  in  front  of  the  elbow  joint, 
supplies,  either  directly  or  through  its  anterior  isUeroeaeoss 
branch,  aU  the  flexors  and  pronators,  except  tiioso  supplied 
by  the  ulnar ;  is  oontinued  to  the  hand,  where  it  supplies 
the  abductor,  opponens,  superfldal  part  of  the  short  flexor 
of  the  thumb,  and  two  outer  lumbrical  muscles.  It  also 
supplies  a  palmier  branch  to  the  skin  of  the  pahn,  and  gives 
digital  cutaneous  branches  to  the  thumbs  index  and  middlB 
digits,  and  radial  side  of  the  ring  digit 

The  Lumbar  plexus,  of  large  sise,  is  situated  at  the  back 
of  the  abdominal  cavity  in  the  region  of  the  loinii,  and  ii 
formed  by  the  four  upper  lumbar  nerves,  which  form  a 
series  of  loop-like  ioterlacements  in  front  of  the  transvene 
processes  of  the  lumbar  vertebras.  It  gives  origin  to  cooi- 
municating,  muscular,  cutaneous^  and  mixed  branchea 
The  Communicating  branches  join  the  four  upper  lumbar 
ganglia  of  the  sympathetic  system.  The  Muscular 
branches  supply  the  quadratus  himborum  muscle^  and 
give  branches  to  the  psoas.  The  Cutaneous  brandia  sie 
named — a,  Iluhhgpogastric,  which  gives  on  iliac  bcaodi  Ui 
the  skin  of  the  buttock,  and  a  hypogastric  branch  to  the 
akin  of  the  abdomen  above  the  pohie  qrmphjat;  h 


magnam.  The  cerebellum  lies  above,  and  immediately 
behind  the  medulla  oblongata,  'with  which  it  is  directly 
continuous.  The  pons  lies  above  and  in  front  of  the 
medulla,  with  which  it  is  directly  continuous.  The  cere- 
brum is  the  highest  division,  and  lies  above  both  pons  and 
cerebellum,  with  both  of  which  it  is  directly  continuous. 
Several  figures  of  the  brain  are  given  in  Plate  XYIIL 

The  Medulla  Oblongata  resU  upon  the  basi-occipitaL 
It  is  somewhat  pyramidal  in  form,  about  1 J  inch  long,  and 
1  inch  broad  in  its  widest  part  It  is  a  bilateral  organ,  and 
is  divided  into  a  right  and  a  left  half  by  shallow  anterior 
and  posterior  median  fissures,  continuous  with  the  corre- 
sponding fissures  in  the  spinal  cord ;  the  posterior  fissure 
ends  above  in  the  4th  ventricle.  Each  half  is  subdivided 
into  elongated  tracts  of  nervous  matter.  Next  to,  and 
parallel  with  tlie  anterior  fissure  is  the  anterior  pyramid 
(PL  XVIIL  figs.  I  and  2,  P).  This  pyramid  is  continuous 
below  with  the  cord,  and  the  place  of  continuity  is  marked 
by  the  passage  across  the  fissure  of  throe  or  four  bundles  of 
nerve  fibres,  from  each  half  of  the  cord  to  the  opposite 
anterior  pyramid ;  this  crossing  is  called  the  dectissation  of 
the  pyramids.  To  the  side  of  the  pyramid,  and  separated 
from  it  by  a  faint  fissure,  is  the  olivary  fatciculus,  which 
at  its  upper  eud  is  elevated  into  the  projecting  oval-shaped 
olivary  body  (Tl  XVIII.  figs.  1  and  2, 0).  Behind  the  olive, 
and  separated  from  it  by  a  faint  groove,  is  the  strong  tract 
named  resti/orm  body;  as  it  ascends  from  the  cord  it 
diverges  from  its  fellow  in  the  opposite  half  of  the  medulla 
oblongata.  By  this  divergence  the  central  part  of  the 
modulla  is  opened  up,  and  the  lower  half  of  the  cavity  of 
the  4Lh  ventricle  is  formed.  Internal  to  the  restiform  body 
is  the  p^ieriur  pyramid^  which  Is  continuous  with  the 
postero-median  column,  and  bounds  the  postero-median 
fissure.  Where  the  restifonn  bodies  diverge  from  each 
other,  there  also  the  posterior  pyramids  diverge  outwards 
from  the  sides  of  the  postero-median  fissure.  At  the  upper 
port  of  the  floor  of  the  4th  ventricle  8  longitudinal  tract  of 
nerve  fibres,  the  fa^ciculut  tn-es,  ascends  on  i»ach  eidfl  of 
its  modi  an  furrow  {Fig.  63,  7).  Slender  tracta  of  nerve 
fibres,  tlifl  arci/ormjibr^fj  arch  acfOBS  the  side  of  the  tneddJa 
immcdintciy  below  the  olive ;  and  white  aleiadcr  tracts 
emerge  frum  the  median  furrow  of  the  4th  ventricle,  pass 
outwofda  across  its  iloofj  and  fonu  the  ttrice  mtduUares  or 
acoutiiixe,  the  rootaol  origin  of  the  auditory  norve(FigK  68^8). 

The  medulla  oblongata,  like  the  apiti&l  curd,  with  which 
it  is  continuous,  consists  both  of  grey  and  white  matter. 
But  the  oitorior  of  the  medulla  is  not  so  eidusivelj  formed 
of  white  matter  as  is  the  otitsr  part  of  the  cord,  for  the 
divergence  from  each  other  of  the  restiform  hodiea  and 
posterior  pyramitU  oi  oppuaite  aides  opena  out  the  central 
part  of  the  iiicduila,  and  allows  the  grey  matter  to  become 
superficial  on  the  fitrar  of  the  4th  veiitricla  The  nore 
fibres  which  enter  into  the  formation  of  the  pymmids  and 
the  other  tracts  juat  described,  are  partly  continuous  below 
with  the  columns  uf  the  spinal  oord,  and  are  prolonged 
upwards  either  to  the  pons  and  cerebrumt  or  to  the  ccre- 
bellunij  or  they  pnrtlj  take  their  riae  in  the  medulla 
oblon!;:ita  itsoll  from  the  ceUs  of  its  grey  matter  Aa  the 
medulhk  is  a  bHateral  organ,  its  two  halves  ore  united 
together  by  commU»iiral  fibr^  which  cto^  obliquely  its 
mesial  plane  from  one  side  to  the  other^  and  as  they  decus- 
sate in  that  plane,  they  form  a  well-marked  mesial  band 
or  rapM.  Farther,  the  medulla  is  a  centre  of  origin  for 
several  paim  of  the  more  poaterior  encephalic  nerves,  and  for 
the  vaao-motor  nerves.  In  the  passage  upwards  through 
the  medulla  of  the  columns  of  the  cord,  a  re-arrangement 
of  their  fibres  takea  place  ;  ju^t  aa  in  a  great  central  railway 
gtntion^  the  rails,  which  oiitor  it  in  one  dircdinii,  intersect 
^d  are  i^^arrau^^ed  bcfu^re  iLey  t-mt^rge  from  it  in  thi^  oppuaile 


the  cord  are  prolonged  upwards  as  the  posterior  pyramid. 
The  fibres  of  the  posterior  column  of  the  cord  are  for  tht 
most  part  prolonged  upwards  into  the  restiform  body, 
though  some  fibres  pass  to  the  front  of  the  medulla  tn 
participate  in  the  decussation  of  the  anterior  pyramids. 
The  lateral  column  of  the  cord  divides  into  three  parts : 
a,  the  greater  number  of  its  fibres  pass  inwards  across  the 
anterior  median  fissure,  to  assist  in  forming  the  anterior 
pyramid  of  the  opposite  side,  so  as  to  produce  the  decussalioo 
already  referred  to;  6,  others  join  the  restiform  body;  c^ 
others  form  the  fasciculus  teres  situated  en  the  floor  i>f  the 
4th  ventricle.  The  ante- 
rior column  of  the  cord 
also  divides  into  three 
parts :  a,  some  fibres 
form  the  arcif orm  fibres 
and  join  the  restiform 
body ;  6,  others  assist  in 
the  formation  of  the 
olivary  fasciculus ;  c, 
others  are  prolonged  up- 
wards in  the  anterior 
pyramid  of  the  same 
side  (Fig.  67). 

The  anterior  pyramid 
consists  partly  of  fibres 
of  the  anterior  column 
of  the  cord  of  the  same 
side,  partly  of  decus- 
sating fibres  of  the  ante- 
rior conmiissure,  partly 
of    decussatinj?     fibres  ^'5^  e7^iw.framiB«tie  diMciioo  of  »i 

V*  u«7vua0»M.u5  u.vjLSio  diiUa  oWoujcata  and  poM  to  ilww  the  eo«i>« 
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lumns  and  posterior  cor-  ,«»i,diin  u  y  through  u«  poa* ;  c  e,  ourmtj 
nu  of  grey  matter,  but 
principally  of  the  decus- 
sating fibres  of  the  later^ 
column  of  the  opposite 
side  of  the  cord.  The 
fibres  of  the  anterior 
pyramid  are  prolonged 
through  the  pons  to  the 
cerebrum.  Owing  to 
the  decussation  of  the 
lateral  columns  of  the  cord  in  the  formation  of  the  pjran  la, 
the  motor  nerve  fibres  from  one-half  of  the  brain  arc  trans- 
mitted to  the  opposite  side  of  the  tord,  so  that  injuries 
affecting  one  side  of  the  brain  occaaion  paralysis  of  the 
motor  nervea  arising  from  the  opposite  half  of  the  cord. 
The  olivary  fasciculus  is  formed  partly  of  fibre*  of  the 
anterior  column  of  the  same  aide,  and  partly  of  fibres 
ari^iiig  from  the  gray  matter  of  the  olive.  It  is  continued 
upwards  through  the  pons  to  the  cerebrum.  The  rcalifoim 
body  is  formed  principally  of  fibres  of  the  posterior  cultuna 
of  the  same  side,  but  partly  of  fibres  of  the  lateral  culnmu, 
and  also  of  the  arcif  orm  fibres  from  the  anterior  column, 
and  from  the  grey  matter  of  the  superior  and  bilt^ninr 
olives.  An  the  restiform  body  is  continued  upwards  to 
th{3  oer(jb(3lliLm,and  forms  its  inferior  peduncles,  the  ardform 
fibres  have  been  called  by  8olly  the  tvprrjiaal  nereb^lar 
jibres  of  the  medulla.  Through  the  restiform  bodj  the 
cerebcUmn  is  connected  with  the  posterior,  lateral^  and 
anterior  columns  of  the  cord  es  well  as  with  the  olivary 
nuclei  in  the  gt^y  matter  of  the  medtilla  oblongata.  The 
posterior  pyramid  consists  of  the  posterior  median  coli^a 
of  the  cordt  and  is  prolonged  through  the  pons  to  tlu 
cerebrum.  The  fasciculus  teres  is  formed  of  a  small  part 
of  the  lateral  column  of  the  cord,  and  is  abo  prolonged 
through  the  pons  to  the  cerebrum. 
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The  grey  matter  of  the  medulla  oblongata,  which  contains 
numerous  multipolar  nerve  cells,  ia  in  part  continuous  with 
the  grey  matter  of  the  apinal  cord,  and  in  part  consists  of  in- 
dependent masses.  As  the  grey  matter  of  the  cord  enters  the 
medulla  it  loses  its  crescentic  arrangement.  The  posterior 
romua  are  thrown  outwards  towards  the  surface,  lose  their 
|Httn^  form,  and  dilate  into  rounded  masses  named  the 
grey  tubercles  of  Rolando,  whilst  portions  are  prolonged 
into  both  the  posterior  pyramid  and  the  restiform  body. 
The  grey  matter  of  the  anterior  comua  and  of  the  intermedio- 
lateial  tracts  loses  its  continuity,  and'  becomes  subdivided 
into  numerous  small  masses,  owing  to  being  traversed  by 
bundles  of  nerve  fibres,  which  give  rise  to  a  network  termed 
formaiio  reticularit,  in  the  meshes  of  which  the  groups  oi 
nerve  celb  are  contained.  In  the  lower  part  of  the  medulla 
a  central  canal  continuous  with  that  of  the  cord  exists,  but 
when  the  restiform  bodies  and  posterior  pyramids  on  the 
opposite  sides  of  the  medulla  diverge  from  each  other,  the 
central  canal  loses  its  posterior  boundary,  and  dilates  into 
the  cavity  of  the  4th  ventricle.  The  grey  matter  in  the 
interior  of  the  medulla  appears,  therefore,  on  the  floor  of  the 
ventricle;  that  which  corresponds  to  the  anterior  comua 
being  situated  immediately  on  each  side  of  the  median  fur- 
row, whilst  that  which  is  continuous  with  the  grey  tubercles 
of  Rolando  and  the  posterior  comua  is  some  distance  ex- 
ternal to  it  This  grey  matter  forms  collections  of  nerve 
cells,  which  are  the  centres  of  origin  of  several  important 
enc^halic  nerves. 

Of  the  independent  masses  of  grey  matter  of  the  medulla, 
that  which  forms  the  corpus  dentaium  within  the  olivary 
body  is  the  most  important,  and  constitutes  the  nucleus  of 
the  inferior  olive.  It  is  folded  on  itself  in  a  rig-zag  or 
denticulated  manner,  and  forms  a  sort  of  capsule  open  on 
the  inner  aspect,  through  which  openings  a  bundle  of  nerve 
fibres  from  the  interior  ^f  the  capsule  proceeds.  These 
fibres  aid  in  the  formation  of  the  olivary  fasciculus,  and  as 
Deiters  and  Meynert  have  pointed  out,  in  part  arch  across  the 
mesial  plane  and  join  the  restiform  body  on  the  opposite  side, 
whilst  some  apparently  join  the  posterior  pyramid.  The 
nerve  cells  of  the  olive  are  multipolar  and  flask-shaped,  and 
in  all  probability  give  origin  to  the  nerve  fibres  proceeding 
from  the  interior  of  the  capsule.  Separated  from  the  inner 
part  of  the  olive  by  a  layer  of  reticular  substance  is  a  smaller 
grey  mass,  called  by  Stilling  nucleus  oltvaris  aceeuoritu. 
Crossing  tiie  anterior  surface  of  the  medulla  oblongata, 
immediately  below  the  pons,  in  the  majority  of  mammals 
is  a  transverse  arrangement  of  fibres  forming  the  trapetium, 
which  contains  a  grey  nucleus,  named  by  Van  der  Eolk 
the  superior  olioe.  In  the  human  brain  the  trapezium  is 
concealed  by  the  lower  transverse  fibres  of  the  pons,  but  when 
sections  are  made  through  it,  as  L.  Clarke  pointed  out,  the 
grey  matter  of  the  superior  olive  can  be  seen.'  Meynert 
states  that  its  nerve  ccdls  give  origin  to  some  fibres,  which 
run  straight  backwards  to  the  restiform  body  of  the  same 
side,  and  to  others  which  pass  across  the  mesial  plane  to 
the  opposite  corpus  restiforme. 

The  Pons  Vakoui  or  Bridge  (PLXVm.fig8. 1, 2,  3,N) 
is  cnboidal  in  form:  its  anterior  surface  rests  upon  the 
dorsum  sellie  of  the  sphenoid,  and  is  marked  by  a  median 
longitudinal  groove ;  its  inferior  surface  receives  the  pyrar 
midal  and  olivary  tracts  of  the  medulla  oblongata ;  at  its 
superior  surface  are  the  two  cmra  cerebri;  each  lateral 
surface  is  in  relation  to  a  hemisphere  of  the  cerebellum, 
and  a  peduncle  passes  from  the  pons  into  the  interior  of 
each  hemisphere ;  the  posterior  surface  forms  in  part  the 
upper  portion  of  the  floor  of  the  4th  ventricle,  and  in  part 
is  in  contact  with  the  corpora  quadrigemina. 

The  pons  consists  of  white  and  grey  matter :  the  nerve 
fibres  of  the  white  matter  pass  through  the  substance  of 
the  pons,  either  in  a  transverse  or  a  longitudinal  dii^ction. 


The  transverse  fibres  go  from  one  hemisphen  of  the 
cerebellum  to  that  of  the  opposite  side ;  some  are  situated 
6n  the  anterior  surface  of  the  pons,  and  f omi  its  superficial 
transverse  fibres,  whilst  others  pass  through  its  substance 
and  form  the  deep  transverse  fibres.  The  transverse  fibres 
of  the  pons  constitute,  therefore,  the  commissural  or 
connecting  arrangement  by  which  the  two  hemispheres  of 
the  cerebellum  become  anatomically  continuous  with  each 
other.  The  longitudinal  fibres  of  the  pons  ascend  or  pass 
vertically  upwards  from  the  medulla  oblongata,  and  consist 
of  the  fibres  of  the  anterior  pyramids,  olivary  fasciculi, 
fasciculi  teretes,  and  posterior  pyramids.  They  leave  the 
pons  by  emerging  from  its  upper  surface  as  fibres  of  the 
two  crura  cerebri  The  pons  possesses  a  median  raphe 
continuous  with  that  of  the  medulla  oblongata,  and  formed 
like  it  by  a  decussation  of  fibres  in  the  mesial  plane. 

The  grey  matter  of  the  pons  is  scattered  irregularly 
through  its  substance,  and  appears  on  its  posterior  surface ; 
but  not  on  the  anterior  surface,  which  is  composed  exclu- 
sively of  the  superficial  transverse  fibres.  It  is  traversed 
both  by  the  longitudinal  and  deep  transverse  fibres,  which 
form  a  well-defined  formatio  reticularis.  To  a  portion  of 
grey  matter,  containing  nerve  cells  charged  with  dark 
pigment,  the  name  of  hcus  candeus  is  appUed.  The  locos 
lies  on  the  floor  of  the  4th  ventricle,  dose  to  the  entrance 
to  the  aqueduct  of  Sylvius,  and  serves  as  the  origin  of  the 
sensory  root  of  the  5Ui,  and  perhaps  of  the  posterior  root  of 
the  4th  cranial  nerve.  The  nerve  cells  of  the  pons  are  multi- 
polar and  stellate.  The  pons  acts  as  a  conductor  of 
impressions  through  its  nerve  fibres,  and  as  a  centre  of 
origin  of  nerve  fibres  from  nerve  cells.  Meynert  states  that 
some  of  the  fibres  of  the  cmra  cerebri  end  in  the  nerve 
cells  of  the  pons,  which  ceUs  again  give  origin  to  fibres 
that  pass  outwards  to  the  cerebellum. 

The  Cerbbxlluic,  Little  Brain,  or  After  Brain  (PL 
XVIIL  fig.  2,  e\  occupies  the  inferior  pair  of  occipital  fosan, 
and,  along  with  the  pons  and  medulla  oblongata,  lies  beluw 
the  plane  of  ^e  tentorium  cercbelli.  It  consists  of  two  hemi- 
spheres or  lateral  lobes,  and  of  a  median  or  central  lobe,  which 
in  human  anatomy  is  called  the  vermiform  process.  It  is 
connected  belowwith  the  medulla  oblongata  by  the  two  resti- 
form bodies  which  form  its  inferior  peduncles^  and  above  to 
the  corpora  quadrigemina  of  the  cerobmm  by  two  bands, 
which  form  its  superior  peduncles;  whilst  the  two  hemi- 
spheres are  connected  together  by  the  transverse  fibres  of  the 
pons,  which  form  the  middle  p&iunefes  of  the  cerebellum. 
On  the  superior  or  tentorial  surface  of  the  cerebellum  the 
median  or  vermiform  lobe  is  a  mere  elevation,  but  on  its 
inferior  or  occipital  surface  this  lobe  forms  a  well-defined 
inferior  vermiform  process,  which  lies  at  the  bottom  of  a  deep 
fossa  or  vallecula ;  this  fossa  is  prolonged  to  the  posterior 
border  of  the  cerebellum,  and  forms  there  a  deep  notch 
which  separates  the  two  hemispheres  from  each  other;  in  this 
notch  the  falx  cerobelli  is  lodged.  Extending  horizontally 
backwards  from  the  middle  cerebral  peduncle,  along  the 
outer  border  of  each  hemisphere  is  the  ^reat  horitonial 
ftssurCj  which  divides  the  hemisphere  into  its  tentorial  and 
occipital  surfaces.  Each  of  these  surfaces  is  again  sub< 
divided  by  fissures  into  smaller  lobes,  of  which  the  most 
important  are  the  amygdala  or  icvml^  which  forms  the 
lateral  boundary  of  the  anterior  part  of  the  vallecula,  and 
the  flocculus,  which  is  situated  immediately  behind  the 
middle  peduncle  of  the  cerebellum.  The  inferior  vermiform 
process  is  subdivided  into  a  posterior  part  or  pyramid  ;  an 
elevation  or  uvula,  situated  between  the  two  tonsils ;  and 
an  anterior  pointed  process  or  nodule.  Stretching  between 
the  two  flocculi,  and  attached  midway  to  the  sides  of  the 
nodule,  is  a  thin,  white,  senulunar-shaped  plate  of  nervous 
matter,  called  the  posterior  medullary  velum. 

The  whole  outer  surface  of  the  cerebellum  poesestesa 


•nbdinuoii  into  mtutitudet  oi  tmn  piates  or  xameus  oy 
numeroiLB  fissures.  The  cerebellum  consists  both  of  grey 
ftnd  white  matter.  The  grey  matter  forms  the  exterior  or 
cortex  of  the  lamelle,  and  passes  from  one  to  the  other 
across  the  bottoms  of  the  several  fissures.  The  white 
matter  lies  in  the  interior  of  the  organ,  and  extends  into 
the  core  of  each  lamella.  When  a  vertical  section  is  made 
through  the  organ,  the  prolongations  of  white  matter 
branching  off  into  the  interior  of  the  several  lamell»  give 
to  the  section  an  arborescent  appearance,  known  by  the 
fanciful  name  of  arhor  vt<<v  (PL  XY UI.  fig.  3,  e).  Independent 
masses  of  groy  matter  ai«,  however,  found  in  the  interior 
of  the  cerebellum.  If  the  hemisphere  be  cut  through  a 
little  to  the  outer  side  of  the  median  lobe,  a  sig-zag  arrange- 
ment of  grey  matter,  similar  in  appearance  and  structure 
to  the  nucleus  of  the  olivaiy  body  in  the  medulla  oblongata, 
and  known  as  the  corptu  dentatum  of  the  cerebellum,  is 
seen ;  it  Les  in  the  midst  of  the  white  core  of  the  hemi- 
sphere, and  encloses  wliita  fibres,  which  leave  the  interior 
of  the  corpus  at  its  inner  and  lower  aidev  Stilling  has  de- 
scribed^ in  connection  with  the  anterior  end  of  the  in- 
ferior vermifi^tTn  process,  which  projects  forwards  into  the 
valve  of  VieuAsens,  and  nida  in  the  formation  of  the  roof 
of  the  4th  ventricle,  two  grey  miissea,  named  roof  nuclei. 
They  possess  flask-shaped  nerve  eel  la  like  thufle  of  the 
corpus  dentatum.  The  wKite  matter  is  more  abundant  in 
the  hcmiapherea  than  in  tho  median  lobe,  and  ia  for  the 
most  port  directly  coniinuoua  with  the  fibres  of  the 
pedunclea  of  the  cerebellum.  Thna  the  rcatiform  or  inferior 
peduncles  posa  from  below  upwards  through  tho  white  core, 
to  end  in  the  grey  matter  of  the  tentorial  surface  of  the 
cerebellum,  more  capecially  in  that  of  the  central  lobe ;  on 
their  way  they  are  connected  botb  with  tlie  grey  matter  of 
the  corpus  dentatum  and  of  the  rcof  nuclei.  The  superior 
pcduBcles,  which  descend  from  the  corpora  qundrigemina  of 
the  cere  bra  ro,  reach  the  grey  cortical  mattcrj  more  especially 
>n  the  inferior  surface  of  the  ceriibellnm,  though  they  also 
form  ctjanections  with  iho  corpus  deutatum*  The  middle 
peduncles  form  a  l^irge  proportion  of  the  white  core^  and 
their  fibres  terminate  in  the  grey  matter  of  the  foliated 
cortex  of  the  heraispherei  But,  in  addition  to  these 
peduncular  fibres,  which  connect  the  cerebellnm  to  other 
ftubdiTifiions  of  the  encephalon,  its  white  matter  contains 
fibres  proper  to  the  cerebellum  ibelf*  The  Jibrw  propria 
have  been  especially  described  by  Stilling  j  some,  which  he 
has  termed  the  median  fasciculi,  lie  near  the  mesial  plane, 
and  connect  the  grey  matter  on  the  tentorial  aspect  of  the 
tniddle  lobe  wiLh  that  of  the  inferior  vermiform  process, 
ff^hilst  otherr  cro&s  directly  the  mesial  plane  to  unite  opposite 
and  aymmetficL^l  regiona  of  the  hemiepherea.  Further,  the 
auditory  nerve  waa  said  by  Foville  to  derive  aoroc  of  ita 
fibres  of  ori^n  from  the  corcbelluPT ;  the  connection  of  this 
ncrre  with  the  cerebellum  haa  been  strongly  insisted  on  by 
Jtcynert^  ftLd  this  anatomist  has  also  ascribed  a  cerebellar 
origin  to  a  portion  of  the  sensory  root  of  the  5th  cranial 
oerve. 

The  grej  matter  of  the  cortei  h  divided  into  two  well- 
defined  layers,  an  external  grey,  and  an  inner  rast  ccWured 
lijer  of  about  equal  thickaesi  The  rust  coloured  layer  is 
distin'^ultihcd  by  containing  mullitudcfl  of  so  called  "gran- 
ules "  the  wellHlofined  nucleua  in  "fthich,  as  described  by 
Strach a U|  ia  Invested  by  a  email  quantity  of  branched 
protoplaam.  Theas  '^granuka"  are,  therefore,  minute 
stellate  celk  Where  the  ru!it  coloured  layer  joins  the 
grey  layer  the  characteristic  nerve  cells  of  the  cerebel- 
lum, named  the  mrpuscUs  of  FurUnj^,  are  situated.  A 
ftleoder  central  proceas  arising  from  each  cell  enters  the 
nist  coloured  layer,  and,  aa  the  observations  of  Hadlich 
»nd   KoacLeuuikoJf  show,  becomes   contiaaons  with  tL© 


nores  ox  toe  wnite  core  enter  uub  layer,  diviae  into  imiinte 
fibres,  and  ramify  amidst  the  grannies.  From  the  oppo- 
site aspect  of  each  cell  two  peripheral  processes  arise, 
and  ramify  in  an  antler-like  manner  in  the  external  grey 
layer.  Obersteiner  and  Hadlich  maintain  that  the  finer 
branches  of  these  processes  cnnre  back  towards  the  nut 
coloured  layer,  where,  according  to  Boll,  they  form  a  net- 
work of  extreme  minuteness,  from  which  it  is  believed 
that  nerve  fibres  may  arise.  The  substratum  of  the  grey 
layer,  in  which  the  branched  processes  of  the  cells  of 
Purkiige  lie,  consists  of  a  very  delicate  neuroglia,  in  which 
scattered  corpuscles  are  imbedded ;  but,  in  Uie  outer  part 
of  this  layer,  delicate  supporting  connective  tissue-like 
fibres  are  also  met  with. 

The  Fourth  Ventricle  is  the  dilated  upper  end  of  the  cen- 
tral canal  of  the  medulla  oblongata^  Its  shape  is  like  an 
heraldic  lozenge.     Its  floor  is  formed  by  the  giey  matter  of 
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the  poaterior  surfacea  of  the  medulla  oblongata  and  pt:<- 
its  roof  partly  by  the  inferior  vennifomi  process  of  the  cl^.^ 
bcUum,  the  noduU  of  which  projects  into  its  cavi^^  and 
partly  by  a  thin  layer,  called  vali^  of  Yirus^au,  or  anieinor 
m^utlary  veluin  \  its  lower  lateral  boundaries,  by  the  di^ 
gent  restiform  bodies  end  posterior  pyiuiuid* ;  its  upi  : 
kteral  bonndarieB,  by  the  superior  peduncles  of  the  cete- 
bellum  \  the  refiectbn  of  the  arachnoid  membrane  from  tbs 
back  of  the  meduila  to  the  inferior  vermifonn  process  clotci 
it  in  below,  but  allows  of  a  comroimiiaition  between  its  canity 
and  the  sul^arachnoid  apace  ;  aboTe,  it  communicates  with 
the  aqufdnd  of  Sylviuft  which  i£  tunnelled  through  the  snl> 
stance  of  the  corpora  quadrigeminn.  Along  the  cct^tm  of 
the  floor  ia  the  median  furrow^  which  terminates  Wlow  io 
a  pen-shaped  fonn,  the  so-called  caiamuM  #rWpforf«a 
Situated  on  ita  floor  are  the  fasciculi  tcrctc;ai,  stris  acou> 
tic^,  and  deposits  of  grey  matter  described  in  coune^^tifiai 
vr.ih  the  medulla  oblongata  Its  endothelial  lining  is  ccni- 
tinnoua  with  that  of  the  central  canaL 

TheCEBEBBUM  or  Gbhat  Brain  lies  aboTe  the  pk 
of  the  tentorinm,  and  forms  much  the  largest  diTiaioti  vi 
the  enceplnlon.  It  is  customary  in  hiuuan  aisatotny  to 
include  under  the  name  of  cerebram,  not  only  the  oouv^ 
lutions^  the  corpora  striata,  and  the  optic  thalamic  deTtJoped 
in  the  anterior  cerebral  reside,  but  aJao  the  corpora  quadiv 
gemina  and  crura  cerebri  developed  in  the  middle  cerebral 
Tesicla.  The  cerebrum  ia  ovoid  in  shape,  and  prescfiSi 
superioriy,  aitmorly,  and  posteriorly  a  deep  mediam  lon^M' 
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transverse  external  part  of  the  parietoK)ccipital  nseure  j 
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depth  and  extent  of  this  fissure  vary  in  different  brains  in 
proportion  to  the  sixe  of  these  bridging  convolutions.  The 
superior  annecteni  gyrtu  passes  between  the  postero-parietal 
and  the  superior  occipital  convolutions,  whilst  the  tecond  atir 
nectent  gyrus  connects  the  middle  occipital  with  the  angular 
gyrus.  Two  annectent  gyri  also  pass  from  the  inferior  occi- 
pital convolution  to  the  lower  convolutions  of  the  temporo- 
sphenoidal  lobe.  These  lobes  of  the  cerebrum,  though 
named  after  the  bones  which  form  the  vault  of  the  skuU,  are 
'not  exactly  co-terminous  with  them.  The  frontal  lobe  not 
only  lies  under  cover  of  the  frontal  bone,  but  extends  back- 
wards under  the  anterior  part  of  the  parietal ;  for  the  fissure 
of  Rolando,  which  forms  its  posterior  boundary,  lies  from 
1 }  to  2  inches  behind  the  coronal  suture.  The  occipital  lobe 
is  not  limited  to  the  upper  tabular  part  of  the  occipital 
bone,  but  extends  forwards  under  cover  of  the  posterior 
part  of  the  parietal,  for  the  parieto-oocipital  fissure  lies 
about }  inch  in  front  of  the  apex  of  the  lambdoidal  fissure. 
The  temporo-sphenoidal  lobe  not  only  lies  under  the 
squaraous-temporal  and  great  wing  of  the  sphenoid,  but 
passes  upwards  under  cover  of  the  lower  part  of  the  parietal, 
for  the  Sylvian  fissure  passes  from  below  obliquely  upwards 
and  backwards  across  the  line  of  the  squamous  suture  near 
its  middle.     The  area  covered  by  the  parietal  bone  so  far, 

^  The  abore  Tiew  of  the  brain  in  $itu  thowi  the  reUttonii  of  the  tar- 
face  conrolutionB  to  the  regiona  of  the  tkulL  R^  fiunre  of  Rolando, 
which  separates  the  frontal  from  the  parietal  lobei  PO,  parleto-ocd- 
pital  fisrare  between  the  parietal  and  occipital  lobes.  SS,  fissure  of 
SyWius,  which  separates  the  teniporo>rphenoidal  firom  the  frontal  and 
parietal  lobes.  SF,  MF,  IF,  the  supero-,  mid-,  and  infero-frontal  snb- 
dlTisions  of  the  firontal  area  of  the  skull ;  the  letten  are  placed  on  the 
superior,  middle,  and  inferior  firontal  eonTolations ;  the  inferior  frt>ntal 
region  is  separated  tnm  the  middle  frx>ntal  hj  the  frontal  part  of  the 
curred  line  of  the  temporal  ridge;  the  mid-  from  the tnpero-frontal  \>j 
an  tntero-posterior  line  throagb  the  lh>ntal  eminence.  SAP,  the  supero- 
antero-parietal  area  of  the  skall ;  8  is  placed  on  the  ascending  parietal 
conTolution,  A?  on  the  ascending  frx>ntal  conTolution.  LAP,  the  infero- 
antero'parietal  area  of  the  skull;  I  is  placed  on  the  ascending  parietal,  AP 
on  the  ascending  fhmtal  conTolution.  SPP,  the  snpero-postero-parietal 
area  of  the  skull ;  the  letter*  are  placed  on  the  angular  conTolution. 
1  PP.  the  infero-poetero-parietal  area  of  the  skuU  ;  the  letters  are  placed 
ou  the  mid-temporo^henoidal  conTolution;  the  temporal  ridge  separates 
the supero-  and  infero-parietal  regions  from  each  other;  a  Tortical  line 
orawn  through  the  parietal  eminence  separates  the  antero-  and  postero- 
parietal  regions.  X,  the  conTolution  of  the  parietal  eminence,  or  supra- 
marginal  gyrus.  O,  the  occipital  area  of  the  skull ;  the  letter  is  placed 
on  the  mid'Ocdpltal  eonvolution.  8q,  the  squamoao-teraporal  region 
of  the  skuU ;  the  letters  are  placed  on  the  mid-t«mporo^phenoidaI  con- 
Tolution. A8,  the  alisphenoid  region  of  the  skull ;  the  letters  are 
placiHl  on  the  tip  of  the  •npero-teroporo-tphenoidal  conTolution.  The 
blavk  lines  mark  the  boundaries  of  diffaeat  cranial  regions. 


noriy  Dy  tne  occipital,  and  inlenorly  by  tHe  temporo- 
sphenoidal  lobe.  The  convolutions  of*  the  parietal  lobe 
itself  are  grouped  around  the  parietal  eminence,  and  in  the 
interval  between  it  and  the  sagittal  suture.  The  inner 
table  of  the  cranial  bones  is  an  almost  exact  mould  of  the 
convolutions  of  these  lobes ;  but  this  is  not  so  with  the  ex- 
terior of  the  skull,  the  configuration  of  which  is  modified 
by  the  formation  of  ridges  and  processes  for  the  attachment 
of  muscles,  by  variations  in  the  thickness  of  the  diploe, 
and  by  the  development  of  the  frontal  and  mastoid  air- 
sinuses.  Hence  the  outer  surface  of  the  skull  does  not 
correspond  in  shape  to  the  outside  of  the  brain. 

The  Central  Lobe  of  the  hemisphere,  more  usuaDy  called 
the  insvla  or  island  of  Beil,  does  not  cume  to  the  saifice 
of  the  hemisphere, 
but  lies  deeply  within 
the  Sylvian  fissure, 
the  convolutions 
forming  the  margin 
of  which  conceal  it 
It  consists  of  four  or 
five  short  convolu- 
tions, which  radiate 
from  the  locus  per- 
foratus  aniicus,  situ- 
ated  at  the  inner 
end  of  the  fissure. 
This  lobe  is  almost 
entirely  surrounded 
by  a  deep  sulcus,  ^i-^^p 
which  insulates  it  "  SS^- 
from  the  adjacent 
convolutions.  It  lies 
opposite  the  upper 
part  of  the  ali- 
sphenoid,  where  it 
articulates  with  the 
parietal  and  squa- 
mouft-temporal 

Convolutions  also 
exist  on  the  inner 
surface  of  the  hemi- 
sphere, and  on  the 
under  surface  which 
rests  on  the  tento- 
rium, but  these  have 
no  reliition  to  the  bones  of  the  cranial  vault.  They  pisj 
be  studied  in  connection  with  the  corpus  cAUosum  of 
great  transverse  commissure,  which  connects  the  tr? 
hemispheres,  and  with  certain  fissures  sUu&ted  on  thtM 
surfaces  of  the  hemisphere.  The  small  convolutions  whicb 
lie  behind  the  internal  part  of  the  paneto-oceipttal  fissui« 
form  the  inner  convolutions  of  the  occipital  lobe,  or  the  om- 
pital  lobttle  (Fig.  73).  Those  which  lie  immediately  in  fniul 
of  the  same  figure  belong  to  the  inner  face  of  the  parictii 
lobe,  and  form  the  quadrilateral  lobuk.  It  is  cnstomsTj, 
however,  to  name  the  convolotion  which  extends  forwsrdi 
from  that  fissure  along  the  margin  of  the  longitudinal 
fissure  to  the  anterior  end  of  the  hemisphere,  and  wbicE 
then  turns  back  to  the  locus  pcrforatus  anticus  as  th« 
marginal  eonvolution.  This  is  separated  by  a  fissure  c^ed 
ealloso-marginalf  from  the  catioEal  convoiution  or  gym 
fomieatus,  which,  commencing  at  the  locus  perforatui  ait- 
ticus,  turns  round  the  anterior  end  of  the  corpus  callosniiu 
extends  parallel  to  its  upper  surface,  rmd  then  turns  tquhA 
its  p'jstcrior  end.  It  is  separated  from  the  corpus  callosnn 
by  the  eallosal fissure,  at  the  bottom  of  which  the  grtj  maittf 
of  the  gyrus  fomieatus  tennintes  in  a  well-defined  ed^ 
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men  of  llonro  witli  lliat  of  tlie  third  vent  nek,  which 
again  ia  contmuous  with  the  lining  of  the  fourth  vcntncle 
throngh  tho  aqueduct  of  Sjlrius.  A  little  fluid  j^  con- 
tained in  the  ccrcbml  ¥eatncles^  which,  under  sotug  patho- 
logical ooudltionA,  may  id  creasy  greatly  in  quaQtitjj  so 
as  to  occasion  coDsidcTabla  dilatation  of  the  renin cular 
caviti^. 

If  the  corpus  caUoaum  be  now  divided  about  its  middle 
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07  a  transTCTse  incision,  and  tho  poatcrior  half  of  this 
stracture  be  turned  back,  the  body  of  the  fornix  on  which 
the  corpus  callosurn  rest*  i&  exposed.  If  the  anterior  half 
of  the  corpus  calloaum  be  now  turned  forward,  the  grey 
partition^  or  teptMm  luHdnmj  between  tho  two  lateral  Teutri* 
cles  is  eipoaei  Tbia  septum  fits  into  the  interral  between 
the  under  surface  of  the  corpus  callosum  and  the  upper 
surface  of  the  anterior  part  of  the  fornii.  It  consists  of 
two  layers  of  grey  matter,  between  which  is  a  narrow  ver- 
tical tnesial  space,  the  jifth  v^ride.  If  the  septum  be 
now  removed,  the  anterior  part  of  the  fornix  is  brought 
into  view. 

The  fornix  or  arch  is  an  arch -shaped  baud  of  nerve  fibres 
oztending  in  the  antero-poaterior  direction.  Its  ante- 
rior end  forma  the  anterwr  pierf  or  pillars  of  the  arch,  its 
posterior  end  i)i&  posterior  pier  9  or  pillaTs,  whilst  tho  intci^ 
mediate  body  of  the  fornix  forms  the  summit  or  crown  of 
the  arch.  It  consists  of  two  lateral  halves^  one  belonging 
to  each  hemisphere.  At  the  summit  of  the  arch  the  two 
lateral  halves  are  conjoined  to  form  the  bodt/;  biiit  in  front 
of  the  body  the  two  halves  separate  from  each  other,  and 
form  two  anterior  pUlars,  which  descend  in  front  of  the 
third  ventricle  to  tho  base  of  the  cerebrum,  where  they 
form  the  corpora  alhicantia,  and  then  enter  the  substauee 
of  the  optic  thalamus.  Behind  tho  body  the  two  halves 
diverge  much  more  fiom  each  other,  and  form  the  posterior 
pUlars;  each  of  which  curves  downwards  and  outwards 
into  the  descending  coniu  of  the  ventricle,  and,  uciar  the 


dividfd  by  a  transverse  ineision,  i*^  anterior  part  thrc^  li 
forwards,  and  its  postenor  part  backwards,  the  great  tiaiis- 
vcrsc  fissure  of  the  cerebrum  is  opened  into,  and  tho  velum 
interpositum  lying  in  that  flfisure  is  e^c  posed 

The  velum  tnterpoiUum  h  an  cipauded  fold  of  pi  a  matir, 
which  passes  into  the  interior  of  the  hemispheres  thrmigh 
the  great  transverse  fissure.  It  is  triangular  in  shape ;  itj 
base  is  in  a  line  with  the  posterior  end  of  the  corpus  callosiiia, 
where  it  is  continuous  with  the  exlemal  pia  mater ;  in 
lateral  margins  aj-e  fringed  by  the  choroid  ples^sc^,  tit  hick 
are  seen  in  the  bodies  and  degcending  comua  of  the  btcraJ 
ventricles,  where  they  are  invested  by  the  cnd«jthelial 
lining  of  those  cavitiea.  Its  apei,  whore  the  two  chcroid 
pleiuses  blend  with  each  other,  liea  just  behind  the 
anterior  pillars  of  the  fornix.  The  interval  betwrcen  the 
apei*  and  these  pillars  is  the  aperture  of  communication 
between  the  two  lateral  ventricles  and  the  Uurd,  already 
referred  to  as  the  foramen  of  Monro.  The  choroid  pleiueet 
contain  the  small  choroidal  urtcrits,  which  supply  the  cor- 
pora striata,  optic  thalami,  and  corpora  qundrigemina ;  and 
the  blood  from  these  bodies  is  returned  by  small  veins, 
which  join  to  form  the  v€iTu:  of  Galen  (Fig,  75).  These  vein* 
pass  along  the  centre  of  the  velum,  and,  as  is  shown  in  Fig. 
63,  open  into  the  straight  sinus.  If  the  velum  interpoaitum 
be  now  carefully  raised  from  before  backwards,  tho  optic 
thalami,  third  ventricle,  pineal  gland,  and  corpora  ^nndzi' 
gemina  are  exposed. 

Tho  optic  thalamv*  h  a  large,  somewhat  ovoid  body 
situated  behind  the  corpus  striatum,  and  above  the  cms 
cerebri.  Its  upper  surface  is  partly  seen  in  the  floor  cf 
the  body  of  tbe  lateral  ventricle,  but  ia  for  tho  most  part 
covered  by  the  fornix  and  velum  interpositum.  Its  posljenK 
inferior  surface  forms  tho  roof  of  the  descending  comn  cl 
the  ventricle,  whilst  its  inner  surface  forms  the  cide  wall 
of  the  third  ventricle.  At  its  outer  and  posterior  pert  w^ 
two  slight  elevations,  placed  one  on  each  side  of  the  opti^; 
tract,  and  named  respectively  torpus  ffinimfttlitm  intemitm 
and  exUmum, 

The  third  ventricU  is  &  cavity  situated  in  tbc  mc^al 
plane  between  the  two  optic  thalami.  Its  roof  io  formed 
by  the  velum  interpositum  and  body  of  fornix;  it£  floor, 
by  tbe  pons  Tarini,  corpora  albican  tia,  tuber  cinoreun, 
infnndibulum,  and  optic  commiMure  ;  its  anterior  bound 
aryp  by  tho  anterior  pillars  of  .the  fornix^  anterior  commi* 
sure,  and  lamink  cincrea  j  its  posterior  honndary,  bj  the 
corpora  quadrigemina  and  posterior  commissiire,  TTii 
cavity  of  tMs  ventricle  is  of  small  size  in  the  lining  head^ 
for  the  inner  surfaces  of  tho  two  thalami  aro  connected 
together  by  intermediate  grey  matter,  named  tlie  middlt 
or  toft  €ommit$ure;  but  in  taking  the  brain  out  of  tfc* 
cranial  cavity  this  commissure  is  usually  more  or  less  toca 
through,  and  the  cavity  is  consequently  enlarged.  Imi9^ 
diately  in  front  of  the  corpora  quadrigemina,  the  wL^t* 
fibres  of  the  pott f Hot  commiaure  pass  across  between  tbi 
two  optie  thalami  If  the  anterior  pillars  of  the  fornix  bi 
separated  from  each  other,  the  white  fibres  of  the  ant€Ti^ 
commisiure  may  be  seen  entering  the  two  ccrpOlA  striata, 

Tho  pineal  body  is  a  reddish  cone&hapcd  body,  enveloped 
by  the  velum  interpositum,  and  situated  np^n  tire  most 
anterior  pair  of  the  corpora  quadrigemina.  From  it£  bread 
anterior  end  two  white  bands,  the  pedvfidet  of  the  pim^ 
bodffj  pass  fjrwards^  one  on  tho  inner,  side  of  each  o|p|ii 
thalamus.  Each  peduncle  joins,  along  with  the  imak 
semi  circularise  the  anterior  pillar  of  the  fornix  of  ita  own 
side.  In  its  structure  this  body  consists  of  a  Tascukf 
stroma  of  connective  tissue^  in  Iha  mashes  of  whick 
lymphoid  cella  axe  contained  Branched  corpuacles  am 
also  found  not  unlike  nerv«  cells.     Ajaybccoua  and  ^tiy 


eiOBtcra  or  mmute  grannies  and  a  compact  arrangement  of 
«  small  nerve  cells. 

b,  The  great  ganglia  of  the  base  of  the  cerebrum  are  the 
corpora  striata,  the  optic  thalami,  the  corpora  genicukta, 
the  corpora  qnadrigemina,  and  the  locos  niger  in  each  cms 
cerebri. 

The  corpus  striatum  cerebri  consists  of  two  masses  of 
Cny  matter  separated  from  each  other  by  numerous  striiB 
of  white  fibres,  which  ascend  from  below  upwards  through 
its  substance.  The  upper  mass  of  grey  matter  projects 
into  the  lateral  Tentricle,  and  is  called  the  intra-Tentricnlar 
{wrtion  or  nueleut  eaudatus.  The  lower  extrarventricular 
portion  or  nucUtu  UrUicularU  forms  the  outer  and  lower 
part  of  the  corpus  striatum,  and  is  separated  bj  the 
claustrum  from  the  island  of  ReiL  Multipolar  nenre  cells 
are  found  in  both  the  caudate  and  lenticular  masses,  and  in 
the  latter  ceUs  of  krge  size  have  been  seen.  The  optic 
thalamus  forms  an  almost  continuous  mass  of  grey  matter 
traversed  by  nerve  fibres,  which  are  not,  however,  collected 
into  definite  stride.  The  nerve  cells  in  the  grey  matter  are 
both  multipolar  and  fusiform.  The  external  corpus  geni- 
culatum  consists  of  alternate  layers  of  grey  and  white 
matter,  due  to  the  zig-zag  folding  of  the  grey  matter ;  the 
nerve  cells  are  multipolar,  and  contain  pigment  In  the 
internal  corpus  geniculatum  the  cells  are  smaller  in  si^ 
and  fusiform.  The  grey  matter  of  the  corpora  quadrigemina 
consists  of  two  distinct  masses.  One,  the  aonular  layer, 
lies  near  the  surface,  and  contains  small  multipolar  nerve 
cells;  the  other,  the  Sylvian  or  central  layer,  lies  at  the  sides 
of  the  Sylvian  fissure  and  belongs  to  the  grey  matter  of  the 
wall  of  the  cerebro-spinal  tube,  and  serves  as  a  centre  of 
origin  for  the  roots  of  both  the  3d  and  4th  cranial  nerves. 
The  grey  matter  of  the  cms  cerebri  occupies  the  centre  of 
the  cerebral  peduncle.  Its  ceUs  are  multipolar,  and  contain 
dark  brown  or  black  pigment,  so  that  the  name  locu*  niger 
iB  applied  to  this  collection  of-nerve  cells. 

c,  The  central  grey  matter  of  the  cerebrum  is  in  series 
with  the  grey  matter  of  the  floor  of  the  4th  ventricle  and 
the  grey  matter  of  the  spinal  cord.  It  is  situated  around 
the  Sylvian  aqueduct,  and  at  the  sides  and  floor  of  the  third 
ventricle,  which  form  the  cerebral  portion  of  the  cerebro- 
spinal tube.  That  which  is  situated  in  relation  with  the 
aqueduct  of  Sylvius  forms  the  Sylvian  or  central  layer  just 
described  in  the  corpora  quadrigemina.  That  which  li^  in 
rektlou  to  the  third  ventricle  forms  the  middle  or  soft  com- 
missure, and  the  well-defined  grey  layer  which  covers  the 
inner  wall  of  each  optic  thalamus;  also  the  grey  masses 
situated  at  the  base  of  the  brain  between  and  in  front  of  the 
crura  cerebri,  viz.,  the  pons  Tarini,  tuber  cinereum,  lamina 
•cinerea,  infundibulum,  and  the  grey  matter  of  the  pituitary 
body,  by  some  anatomists  the  grey  matter  of  the  pineal 
body  is  referred  to  the  same  categoiy,  but  Arnold  has  pointed 
out  that  it  is  separated  by  its  peduncle  from  the  soft  com- 
missure ;  and  Meynert  is  disposed  to  regard  it  as  a  ganglion 
of  origin  of  the  tegmentum.  Both  the  pituitary  and  pineal 
bodies  contain,  besides  the  nervous  matter,  structures  of 
the  type  of  the  glands  without  ducts. 

The  White  Matter  of  the  cerebrum  consists  of  tracts  or 
fasciculi  of  nerve  fibres,  of  which — a,  some  connect  the  Cere- 
brum with  the  lower  divisions  of  the  encephalon;  h,  others 
conUect  the  two  hemispheres  together;  c, others  connect 
different  structures  in  the  same  hemisphere;  d,  others  serve 
as  roots  of  origin  for  the  more  anterior  encephalic  nerves. 

Oy  The  tracts  ^f  fibres  which  connect  the  cerebrum  with 
the  lower  divisions  of  the  encephalon  are  called  pe(iti>tcu/ar 
fibres.  The  largest  of  these  peduncles  are  the  two  crura 
cerebri  or  cerebral  peduncles.  Continuous  below  with  the 
longitudinal  fibres  of  the  pons  they  ascend  into  the  optic 
thalami  and  corpora  striata,  and  their  fibres  are  named  the 
peduneular  fibres.    From  the  corpora  striata  and  optic 


thalami  fibres  radiate  into  the  eonvolnboiis  ot  tbe  lobes  d 
the  hemibphere  and  form  the  corona  radiata.  To  some 
extent  the  fibres  of  the  corona  are  directly  contiiiiioiis  mik 
those  of  the  cerebral  pedundes,  but  there  can  be  no  doubt 
that  a  large  portion  of  the  peduncnhir  fibres  terminate  is 
the  grey  matter  of  the  ganglia  of  the  base  of  tiie'eerebmiii, 
and  that  a  stiJU  larger  numbor  arise  from  their  nerve  ceUs 
to  aid  in  the  formation  of  the  corona  radiata.  Tlie  direct 
continuity,  therefore,  ol  many  of  the  peduncular  fibrea  with 
those  of  the  corona  is  broken  or  interrupted  by  the  inter- 
position of  the  cerebral  ganglia,  which  Meynert  has  named 
ganglia  of  interrupUon,  l^e  peduncular  fibres  and  those 
of  the  corona  constitute  the  cerebral  portion  ol  the  prtifeBtiom 
eyttem  of  fibres  of  Meynert,  a  term  devised  to  ezpRsa  that 
tLey  conduct  upwards  to  the  grey  cortex  of  the  bonispheres 
sensory  impulses  derived  from  the  external  world,  the 
image  of  wliieh  is  projected  upon  the  cortex.  But  it  ahoold 
also  not  be  forgotten  that  many  of  the  fibres  of  this  sjttam 
conduct  motor  impulses  downwards  to  be  propsgrted  along 
ther  motor  cranial  and  spinal  nerves.  The  peduncular  fibces 
of  the  crura  cerebri  are  arranged  in  two  gnmps,  named 
respectively  cntela  and  tegmentum,  which  are  separated 
from  each  other  by  the  nerve  cells  of  tiie  locus  niger.  The 
crusia  forms  the  superficial  or  anterior  part  of  the  cro^ 
Its  fibres  are  in  greater  part  continuous  with  the  longi- 
tudinal fibres  of  the  pons  derived  from  the  anterior 
pyramids  of  the  medulla;  but  it  receives  additional  fibres 
from  the  grey  matter  of  the  locus  niger,  and  from  the  cells 
of  the  Sylvian  layer  in  the  corpora  quadrigemina.  Some 
of  the  fil^  of  the  crusta  pass  directly  upwards  as  radiating 
fibres  to  the  grey  cortex  of  the  occipital  and  temporal  lobes, 
but  the  larger  number  terminate  in  the  nucleus  candatus 
and  nucleus  lenticularis  of  the  corpus  striatum.  From 
these  nuclei  a  great  mass  of  fibres  radiates  into  the  cortex 
of  the  fronto-parietal  lobes,  more  especially  the  frontal,  but 
a  few  also,  bearing  the  special  name  of  stria  cornea,  pass  to 
the  grey  matter  of  the  apex  of  the  temporal  lobe ;  fibres 
also  enter  the  convolutions  of  the  insula.  In  addition  to 
the  radiating  fibres,  the  grey  matter  of  tbo  corpus  striatum 
gives  origin  to  fibres  of  the  middle  root  of  the  olfactoiy 
peduncle,  and  to  connecting  fibres  with  the  grey  matter  ol 
the  septum  luciduuL  The  tegmentum  forms  the  posterior 
or  deeper  part  of  the  cms  cerebri  Its  fibres  are  continuous 
with  the  longitudinal  fibres  of  the  pons  derived  froqi  the 
olivary  fasciculi,  fasciculi  teretes,  and  posterior  pyramids 
of  the  medulla.  A  few  of  the  fibres  of  the  tegmentom 
enter  the  corpora  quadrigemina  and  corpora  gehiculata,  but 
the  great  majority  enter  l£e  optic  thalami,  in  tiie  grey  mattor 
of  which  many  evidently  terminate,  thou^  some  may  pass 
through  into  the  cortex  of  the  hemispheres  as  fibres  of  the 
corona  radiata.  But  the  grey  matter  of  the  thalamus  gives 
origin  to  numerous  radiating  fibres  :  those  -which  arise  in 
its  posterior  part  radiate  into  the  occipital  and  temporal 
lob€»,  whilst  those  proceeding  out  of  its  anterior  part  radiate 
into  the  frontal,  parietal,  and  temporal  lobes,  and  the  insula 
In  the  optic  thalamus  ike  fornix  arises.  Its  fibres  emerge 
from  the  under  surface  of  the  thalamus,  form  the  corpus 
albicans,  and  then  pass  backwards  as  the  upper  boundaiy 
of  the  great  transverse  fissure  to  end  as  the  taenia  hippo- 
campi in  the  g3mi3  hippocampi ;  hence  this  convolution  has 
a  special  connectioti  with  the  optic  thalamus  througih  the 
fornix.  In  the  corpus  albici^is  the  fibres  of  the  fornix  an 
.arranged  in  loops,  in  the  concavities  of  which  nerve  cells 
are  situated.  The  optic  thalamus  also  gives  ori^  to  ths 
middle  root  of  the  optic  tract  Owing  to  the  connections 
of  the  locus  niger,  nucleus  candatus,  and  nudeua  lenticu- 
laris with  the  crusta,  Meynert  has  named  them  Huyanglia 
of  the  crusta ;  whilst  the  optic  thalami,  ooipora  quadngs- 
mina,  and  geniculata  are  iht  ganglia  of  the  tegmentum. 
The  comparison  of  the  human  brain  with  those  of  diffaent 


61  0&  in  ft  caae  of  senile  depnentift^  60)  o&  in  a  ease  of 
dementia,  and  60  oz.  in  one  of  melancholia.     No  caso  has 
as.yet  been  recorded  of  the  weight  of  the  brain  in  a  woman 
poBsessing  intellectual  eminence;  but   Boyd  met  with  a 
woman's  brain  as  high  as  55*26  oz.,  and  many  instances  of 
upwards  of  50  oz.  in  women  where  th*re  was  no  evidence  of 
high  mental  endowment.     Skae,  in  a  female  monomaniac, 
observed  a'  brain  which  weighed  61}  oz.;  and  of  300 
females  examined  in  the  West  Riding 'Asylum  the  weight 
of  the  brain  in  26  cas§s  was  50  oz*  or  upwards,  the  highest 
weights  being  56  and  55  oz.  in  two  cases  of  mania.     The 
size  and  weight  of  ihe  brain  do  not  therefore,  per  u,  give 
an  exact  mothod  of  estimating  the  intellectual  power  of  the 
individual,  and  a  high  brain  weight  and  great  intellectual 
capacity  are  not  necessarily  correlated  mth  each  other.     It 
seems  certain,  if  the  human  brain,  even  amongst  the  most 
uncultivated  peoples,  falls  below  30  oz.,  that  this  low  weight 
is  not  merely  incompatible  with  intellectual  power  and 
activity,  but  is  invariably  associated  with  idiocy  or  imbe- 
cility ;  so  that  the  human  brain  has  a  minimum,  weight 
below  which  intellectual  action  is  impossible.     Amongst  the 
more  cultivated  races  the  minimum  weight-limit  of  intelli- 
gence is,  however^  in  all  probability  higher  than  30  o&    It 
has  been  placed  by  Broca  at  32  oz.  for  the  female,  and  37  oz. 
for  the  male  brain ;  and  Thumam's  numbers  are  almost  the 
same:    To  how  low  a  weight  the  "brain  in  the  microcepha- 
lous idiot  may  fall  is  well  shown  in  a  case  recorded  by  Theile, 
where  it  weighed  only  106  oz.,  in  Gore*s  case  of  10  oz.  6 
gifs.,  and  in  MarshaU's  case,  8}  oz.     But  instances  are  not 
wanting  in  which  the  brains  of  idiots  have  exceeded  even 
60  oz.    Langdon  Down  observed  the  brain  of  a  male  idiot 
aged  22,  which  weighed  59}  oz.;  and  J.  B.  Tuke  has 
recently  met  with  a  brain  of  60  oz.  in  a  male  idiot  aged  37, 
the  capacity  of  whose  cranium  was  110}  cubic  inches.     In 
the  West  Riding  Asylum  tables  the  brain  weights  in  10 
idiots  were  not  Isss  than  34  oz.,  and  in  5  cases  exceeded  40 
o&     As  yet  the  opportunities  of  weighing  the  brain  in  the 
coloured  races  of  men  have  been  but  scanty.     But  from  a 
very  extensive  series  of  observations  made  by  Barnard  Davis, 
not  on  the  brains  themselves,  but  on  the  cubic  capacities  of 
cranio,  from  which  an  approximate  estimate  of  the  brain 
weight  may  be  obtained  with  a  fair  measure  of  accuracy, 
the  following  facts  are  derived : — The  average  weight  of 
the  male  brain  in  the  African  races  is  45*6  oz.;  of  tho 
female  brain.  42*7  oz. :  the  average  weight  of  the  mole 
brain  in  the  Australiai^  races  is  42*8  oz. ;  of  the  female 
brain,  39*2  oz.:  the  average  weight  of  the  male  brain  in 
the  Osoanic  races,  46*5  oz. ;  of  the  female  brain,  43  oz. 
The  oiinclnsions  which  may  legitimately  be  drawn  fr)m  an 
analysis  of  Barnard  Davis's  observations  are  as  follows  : — 
1st,  That  the  average  brain  weight  is  considerably  higher 
in  the  civilised  European  than  in  the  savage  races;  2d, 
That  the  range  of  variation  is  much  greater  in  the  former 
than  in  the  latter ;  3d,  That  there  is  an  absence,  almost 
complete,  of  specimens  heavier  than  54  oz.  in  the  exotic 
races,  so  that  the  higher  terms  of  the  series  are  not  repre- 
sented ;  4th,  That  though  the  male  brains  are  heavier  than 
the  female,  there  is  not  the  same  amount  of  difference  in 
the  average  brain  weight  between  the  two  sexes  in  the 
uncultivated  as  in  the  cultivated  peoples. 

No  reliable  determinations  have  as  yet  been  made  of  the 
exact  proportion,  as  regards  bulk  and  weight,  which  the 
convolutions  bear  to  the  corpora  striata,  optic  thalami,  and 
corpora  quadrigemina,  but  data  are  obtainable  of  the  rela- 
tive weight  of  the  pons,  cerebellum,  and  medulla  to  the 
entira  encephalon.  Between  the  ages  of  20  and  70  the 
ratio  of  weight  of  the  pons,  cerebellum,  and  medulla,  to  the 
entire  brain,  is  as  13  to  100,  and  this  relative  weight  is 
virtually  the  same  in  both  sexes. 
Origin,  ARR▲KG£aL£^-T,  Ain>  Distribution  of  the 


Enosfhauo    Nebvu.— Several  pain  of  neiTeB,  callfid 
Cranial  or  Enokphalio,  arise  from  the  under  snrfice  or 
base  of  the  encephalon,  and  paaa  outwards  through  foruniu 
situated  in  the  floor  of  the  cranial  canty.   Continestal 
anatomists  usually  enumerate  twelve  pairs  d  er&nial  nerra; 
but  because  in  one  locality  two  of  these  nerres  lie  toge&er 
and  pass  through  the  same  foramen,  and  in  another  spot 
three  of  these  nerves  emerge  together  from  the  skoll,  Biitiak 
anatomists  have    restricted   Uie  number  to  nine  piiia. 
These  nerves  are  numbered  from  before  backvarde,  in  tks 
ordor  in  which  they  are  seen  at  the  base  of  the  brain 
The  names  applied  to  the  individual  nerves,  and  thoi 
numerical  designations,  according  to  both  the  Contineiitsl 
and  British  methods,  are  given  in  the  foUoviog  table :— 

BrttUh. 

Istptfr 
2d  „ 
8rd  „ 
4th,. 
6th  „ 
6th  „ 


OUlictorjr  Nerves, lit  pair 

Optic  Nerves,    2d    „ 

Ocolo-xnotor  Nenrea, Srd  „ 

Trochlear  Nerrea, 4th 

Trifacial  or  Trigeminal  Nerves,...    6th 

Ahduoent  Nerves, 6th 

Facial  Nenrea  (Portio  dnra) 7th 

Anditoxy  Nerves  (Portio  mollis),     8th 

Oloaao-pharyngeal  Nerves, 9th 

Pneomogaatric  Nervea  (Vagus),      10th 

Spinal  Accessory  Naves,  11th 

Iiypoglossal  Nerves, 12th 


7th  , 

8th 
9th 


These  nerves  may  be  arranged  in  three  groups  accordi 
to  the  presence  or  absence  of  motor  and  sensory  fibrca. 

First  group. — Sensory  nerves,  or  nerves  (^  special  sen 
a,  olfactory,  the  nerve  of  smell ;  (,  optic,  nerve  of  sig 
c,  auditory,  nerve  of  hearing. 

Second  group.  —Motor  nerves  :  a,  oculo-motor,  the  p 
dpal  nerve  of  supply  for  the  muscles  of  the  eyeball 
trochlear,  the  nerve  for  the  superior  oblique  miiscl« 
abducent,  the  nerve  for  the  external  rectus ;  d,  portio  i 
the  nerve  for  the  facial  muscles  of  expression ;  c,  s] 
accessory,  the  nerve  which  gives  a  motor  root  to 
pneumogastric,  and  supplies  the  stemo-roastoid  and 
pezius  muiSdes ;  /,  hypoglossal,  the  nerve  for  the  mi 
of  the  tongue. 

Third  group. — Mixed  nerves :  a,  trifacial,  distribul 
the  muscles  of  mastication,  the  skin  of  the  face,  vi 
mucous  membranes,  and  to  the  anterior  and  lateral  su 
of  the  tongue,  where  it  may  phiy  the  part  of  a  nerve 
special  sense  of  taste ;  5,  glosso-phaxTngeal,  diatiibui 
the  mucous  membrane  of  the  pharynx,  to  certain  ] 
pharyngeal  muscles,  and  to  the  mucous  membrane 
back  of  the  tongue,  where  it  {^ts  as  a  nerve  of  the 
sense  of  taste ;  c,  the  pneumogastric,  conjoined  wi 
internal  division  uf  the  spinal  accessory,  is  diati 
to  several  muscles,  mucous  membranesy  .-md  i 
organa 

The  consideration  of  the  Ist  group  of  cranial 
may  appropriately  be  deferred  until  the  organs  oi 
in  which  they  terminate,  are  described.  The  anal 
the  motor  nerves  is  as  follows : — 

The  OctUo-motor  or  third  nerve  springs  out  of  tl 
surface  of  the  cms  cerebri  When  its  fibres  are  tra 
the  crus,  some  are  seen  to  pass  to  the  nerve  cell 
locus  niger,  whilst  others  sink  into  the  corpora 
gemina,  and  extend  as  far  as  the  Sylvian  group 
nerve  cells.  The  nerve,  after  it  has  emerged  i 
crus,  runs  forwards  in  the  outer  wall  of  the  c 
sinus,  and  enters  the  orbit  through  the  sphenoidii 
It  supplies  the  levator  palpebrse  superioriB,  tho 
inferior,  and  internal  recti  muscles,  and  the  inf  erioi 
It  contributes  the  short  or  motor  root  to  the  cOiary 
and  through  it  influences  the  iris  and  ciliary  mxisc] 
the  eyeball.  It  also  communicates  with,  tbe  i 
plexus  of  the  sympathetia 


and  tbat  <ndt  the  cheek  bone ;  dental  branches  to  the  teeth 
in  the  upper  jaw ;  palpebral  branches  to  the  skin  and  con- 
junctiva of  the  lower  eye-lid;  nasal  branches  to  the  skin 
and  mncons  membrane  of  the  nose ;  labial  branches  to  the 
skin  and  mncons  membrane  of  the  upper  lip.  It  also 
gives  off,  when  in  the  spheno-maxillary  fossa,  sphenO' 
palatine  branches,  which  form  the  sensory  root  of  the 
tpheno^alaUneotMeekePtggngMon.  This  gangHon  receives 
a  motor  root  through  the  great  petrosal  nerve  from  the 
knee-shaped  bend  of  the  portio  dura,  and  a  sympathetic 
root  from  the  carotid  plexus,  which  runs  along  with  the 
great  petrosal,  and  forms  with  it  the  vidian  nerv&  The 
ganglion  gives  origin  to— a,  an  orhital  branch,  which  supplies 
a  layer  of  non-striped  muscular  fibres,  described  by  H. 
Muller  and  Turner  as  developed  in  connection  with  the 
periosteum  of  the  orbit,  where  it  covers  the  spheno-maxillary 
fissure  ;  6,  tipper  natal  and  nato-palatine  branches  to  the 
mucous  membrane  of  the  nose  and  hard  pakte ;  e,  deeeend- 
ing  palatine  branches  to  the  mucous  membrane  of  the  hard 
and  soft  palate;  rf,  pterygopalatine  to  the  mucous  mem- 
brane of  the  upper  part  of  the  phamyx. 

The  Zd  or  Inferior  MaxiUary  division  passes  out  of  the 
skull  through  the  foramen  ovale,  and  as  it  does  so  is  joined 
by  the  motor  root  of  the  5th.  By  the  junction  a  mixed 
nerve  is  formed,  which  is  the  sensory  nerve  for  the  lower 
part  of  the  face,  and  the  skin  of  the  temple,  and  the  motor 
nerve  for  the  muscles  of  mastication.  Immediately  after 
passing  through  the  foramen  this  nerve  divides  into  a 
small  and  .large  division,  in  each  of  which  motor  and 
sensory  £bres  are  found.  The  small  division  supplies  motor 
mastieaiory  branches  to  the  masseter,  temporal,  external, 
and  internal  pterygoid  muscles ;  but  further  it  gives  off  a 
long  buccal  branch,  which,  though  often  described  as  the 
motor  nerve  for  the  >^:'ccmator  muscle,  is  really  a  sensozy 
nerve  for  the  skin  nnd  mucous  membrane  of  the  cheek 
The  sensory  nature  of  this  nerve  is  proved,  not  only  by 
physiological  and  pathological  experiments,  but  by  tracing 
its  fibres  through  the  buccinator  muscle  to  the  mucous 
membrane.  Turner  has  also  recorded  two'  cases  in  which 
the  long  buccal  nerve  arose  as  a  branch  of  the  sensory 
superior  maxillary  nerve.  The  large  division  separates 
Into  three  branches — a,  aurictUo4emporal,  which  ascends  to 
supply  the  parotid  gland,  the  skin  of  the  auricle,  external 
meatus,  and  temple,  and  the  temporo-maxillary  joint ;  b,  in- 
ferior dental,  which  enters  the  dental  canal  in  the  lower  jaw, 
and  supplies  the  lower  set  of  teeth  and  the  skin  and  mucous 
membrane  of  the  lower  lip;  it  also  gives  off  a  mylo-hyoid 
branch  to  the  mylo-byoid  and  anterior  belly  of  the  digas- 
tric muscle;  e,  lingual  or  gustatory,  which  runs  forward 
along  the  side  of  the  tongue  to  end  in  the  filiform  and 
fungiform  papills  of  its  mucous  membrane.  The  lingual 
branches  are  sensory  nerves  of  touch,  though  some  physiolo- 
gists believe  that  they  are  also  nerves  of  taste.  Oonnected 
with  the  branches  of  the  inferior  maxillary  division  are 
two  small  ganglia,  which,  like  the  ciliary  and  spheno-pala- 
tine  ganglia,  are  of  a  greyish  colour,  contain  nerve  cells, 
and  receive  roots  from  motor,  sensory,  and  sympathetic 
nerves.  The  submaxillary  ganglion  lies  under  cover  of  the 
mylo-hyoid  muscle,  and  receives  a  root  from  the  motor 
chorda  tympani  nerve,  a  root  from  the  sensory  lingual,  and 
a  sympathetic  root.  It  gives  branches  to  the  sub-mazillaxy 
and  sublingual  salivary  glands.  The  otic  ganglion  lies  close 
to  the  Eustachian  tube,  and  receives  a  root  from  the  mus- 
cular nerve  to  the  internal  pteiygoid,  a  root  from  the 
sensoiy  aurioulo-temporal,  and  a  sympathetic  root  It  also 
receives  the  stncUl  petrosal  nerve,  by  which  it  is  connected 
to  the  knee-shaped  bend  of  the  portio  dura  and  to  the 
glosso-pharyngcal  nerve.  It  supplies  the  tensor  tympani 
and  tensor  palati  muscles.  The  branches  of  the  three  divi- 
sions of  the  fifth  cranial  nerve,  which  nasg  to  the  skin  of 


the  temple,  forehead,  and  face,  freely  eommuiues 
the  branches  of  the  portio  dniay  which  supply  tfie 
situated  in  those  regionsi 

The  Glossopharyngeal  or  uppermost  division  oft] 
nerve  springs  out  of  the  side  of  the  medulla  ol 
between  the  olivary  and  restifoim  bodies;  its  lo 
from  two  small  masses  or  nndet  of  grey  matter  ini 
of  the  4th  ventricle.  The  nerve  passes  oat  of  t] 
through  the  jugular  foramen,  where  it  possesses  ti 
ganglia,  named  jugular  and  petrous.  It  thei 
across  the  side  of  the  neck  and  gives  off  eoroeuf  \ 
which  run  along  the  internal  carotid  artery;  pk 
branches  to  the  mucous  membrane  of  the  pharyiu 
iUe  branches  to  the  tonsil  and  soft  palate; 
branches  to  the  base  of  the  tongue  and  the  drcn 
papillA,  which  branches  are  unquestionably  nerrc 
special  sense  of  taste;  muscular  branches  to  t] 
plu^yngeus  and  perhaps  the  constrictor  muscles, 
the  jugular  and  petrous  ganglia  the  nerve  eomu 
with  the  vagus  and  sympathetic.  The  petrous 
gives  off  the  tympanic  branch  or  nerve  of  Jacobtc 
enters  the  tympanic  cavity,  supplies  its  mucous  m< 
and  gives  off  three  communicating  branches — oi 
sympathetic ;  a  second  to  the  great  petrosal,  and  t] 
to  the  knee-shaped  bend  of  the  facial;  a  third  to  1 
petrosal,  and  t]ut>ugh  it  to  the  otic  ganglion. 

The  Pneumogcutrie  or  -Vagus  is  &e  middle  su! 
of  the  eighth  cnmial  nerve.  It  springs  out  of  the  s 
medulla  oblongata,  between  tiie  olivary  and 
bodies ;  its  roots  arise  from  a  nucleus  of  grey 
the  floor  of  the  4th  ventricle,  which  nucleus,  al 
those  for  the  gloeso-pharyngeal  nerve,  is  in  series 
posterior  comu  of  grey  matter  in  the  spinal  cord, 
through  the  jugular  foramen,  is  joined  by  the  ii 
sion  of  the  spinal  accessory  whidh  is  its  motor  \ 
passes  down  the  $ide  t>f  the  neck,  enters  the  thoia 
the  outer  wall  of  the  oesophagus,  accompanies 
through  the  diaphragmi  and  terminates  in  the  v 
stomach.  The  left  nerve  lies  on  a  plane  antci 
right :  it  crosses  in  front  of  the  areh  of  the  aorta, 
tributed  to  the  anterior  wall  of  the  stomach,  whiJsl 
nerve  supplies  the  posterior  wall  Each  nerve 
high  in  the  neck  two  enlargements,  named  upper 
ganglia.  The  branches  of  the  vagus  are  numeroi 
portant  The  upper  ganglion  gives  origin  to  tlie 
brench,  which  traversing  a  small  canal  in  the  petn 
ral  bone,  is  distributed  to  the  skin  of  the  back  of  t 
The  lower  ganglion  gives  origin  to — a,  the  ; 
branch,  whidi  forms  a  plexus  with  the  glosso-] 
and  sympathetic  nerves^  from  which  the  muse 
pharynx  are  supplied ;  b,  the  superior  laryng 
divides  into  an  external  branch  to  supply  the  or 
muscle,  and  an  m^emo/,  which  pierces  ^  thyro-1 
brane,  and  supplies  the  mucous  lining  of  the  lar} 
mucous  covering  of  the  epiglottis.  The  trunk  o 
gives  origin  to — a,  the  recurrent  laryngeal  brand 
the  right  side  turns  round  the  subclavian  artery, 
left  round  the  arch  of  the  aorta,  and  ascends  to  tl 
supply  its  intrinsic  muscles  except  the  crico-1 
cardiac  branches,  which  arise  from  the  nerve  w 
neck  and  partly  in  the  chest,  and  join  the  gi 
plexus  for  the  heart ;  c,  pulmonary  branches,  i 
in  the  chest,  pass  into  the  substance  of  the  lun^ 
along  with  the  sympathetic  an  anterior  plexvs 
and  a  posterior  plexus  behind  the  root  of  th( 
oesophageal  branches,  which  supply  the  coj 
oesophagus ;  e,  gastric  branches,  which  snpplj 
of  the  stomach,  and  give  important  offshooU  f 
solar  plexus  of  the  sympathetic  situated  at  th 
stomach. 


ao  uie  anenet  wnica  luppiy  the  abdonunai  TiBcem  recoiye 
their  Tuo-motor  nerves,  but  the  miucular  and  mucous 
coats  of  the  etomach,  intestines,  goU  bladder,  bile  ducts, 
ureters,  and  seminal  ducts,  and  the  glandular  structures  of 
the  liver,  pancreas,  kidney's,  spleen,  and  supra-renal  cap- 
sules. It  is  important  also  to  observe  thi^  tiiese  plexuses 
of  distribution  not  unfrequently  contain  small  ganglia, 
and  the  branches  which  supply  the  muscular  coat  of  the 
stomach  and  intestines  have  minute  microscopic  ganglia, 
with  stellate  nerve  cells  lying  amidst  them.  The  distribu- 
tion of  tho  pneumogastric  nerve  to  the  stomach,  and  its 
connection  with  the  solar  plexus,  enables  that  nerve  to 
qtimulate  its  peristaltic  contraction,  and,  according  to  some 
experimenters,  that  of  the  small  intestine  also;  but  the 
precise  action  of  the  sympathetic  on  these  organs  is  still  a 
disputed  question. 

The  PrevcrtehfxU  Eypoffosirie  plexus  is  situated  in  front 
of  the  last  lumbar  vertebra.  It  receives  branches  from  the 
lumbar  ganglia  of  the  sympathetic,  and  from  the  plexus 
surrounding  the  abdominid  aorta*  It  divides  into  two 
parts,  which  lie  one  on  each  side  of  the  rectum,  and  are 
eslled  the  p^vie  plexuses ;  these  plexuses  are  joined  by 
branches  from  the  sacral  ganglia  of  the  sympathetic,  and 
from  the  3d  and  4th  sacral  spinal  nerves,  and  contain 
small  gangliform  collections  of  nerve  oella  From  the 
pelvic  plexuses  numerous  plexiform  nerves  arise,  which 
accompany  the  internal  iliac  arteiy  and  its  branches  to  the 
walls  and  viscera  of  the  pelvis,  and  are  named  after  thenu 
These  nerves  not*  only  supply  the  vaso-motor  nerves  for 
these  blood-vessels^  but  also  the  i^^uscular  coat  and  mucous 
membrane  of  the  bladder,  rectum,  and  urethra,  besides 
the  prostate  gland  in  the  male,  and  the  uterus  and  vagina, 
snd  in  part  the  ovary,  in  the  female;  in  connection  with 
their  distribution  to  these  viscera,  minute  ganglia  are 
found  lying  amidst  the  nerves,  the  nerve  cells  in  which 
act  undoubtedly  as  centres  of  reinforcement  for  the  origin 
of  additional  nerve  fibres. 

From  the  distribution  of  the  branches  of  the  gangliated 
obrd  of  the  sympathetic,  and  of  the  gangliated  prevertebral 
plexuses,  it  will  be  seen  that  this  nerve  is  espe<ually  related 
to  the  blood-vessels  and  to  the  viscera .  contained  within 
the  great  cavities  of  the  body.  As  the  cerebro-spinal  sys- 
tem is  engaged  in  the  supply  of  nerves  to  the  voluntary 
muscles,  Uie  sympathetic  b  the  medium  of  supply  for  the 
involuntary  muscular  apparatus,  both  in  the  coats  of  the 
vessels  and  in  the  walls  of  the  hollow  viscera.  But 
though  the  vaso-motor  nerves  branch  from  the  sympathetic 
ganglia,  it  must  not  be  supposed  that  they  have  no  con- 
nection with  the  cerebro-spinal  system.  The  communicat- 
ing branches  between  the  sympathetic  ganglia  and  the 
anterior  divisions  of  the  spinal  nerves  establish  a  connection 
between  them  and  the  cerebro-spinal  nervous  axis.  By 
recent  experiments,  the  tract  of  transmission  of  the  vaso- 
motor fibres  has  been  traced  along  with  the  anterior  roots 
of  tho  spinal  nerves,  through  the  lateral  columns  of  the 
eord  to  the  medulla  oblongata,  in  which  the  vaso-motor 
nerve  centre  lies  a  littie  to  one  side  of  the  mesial  plane, 
above  the  calamus  scriptorius.  In  the  distribution  of  the 
sympathetic  to  the  glandular  viscera,  ^not  only  is  it  im- 
portant to  attend  to  their  terminations  in  the  muscular 
ooat  of  tho  blood-vessels  of  the  glands,  but  the  termina- 
tion of  the  nerves  in  connection  with  the  secreting  cells 
themselves  must  be  taken  Into  consideration.  The  com- 
munications between  the  cerebro-spinal  and  sympathetic 
sjTstems,  not  only  through  the  spinal  nerves,  but  also 
through  the  pneumogastric,  are  to  be  kept  in  mind  in  con- 
nection with  the  effects  produced  by  varying  mental  eon- 
ditions  on  the  secretions  of  the  glanda 


OBOAira  or  Seksk. 

The  organs  of  sense  are  the  organs  througli  tli 
diation  of  which  the  mind  becomes  cognisant  of  i 
ance  and  p^operti^s  of  the  various  objects  in  thi 
world.  These  organs  are  severally  named  nose 
tongue,  and  skin.  For  the  excitation  and  percc 
sensation  three  sets  of  structures  are  neccs 
peripheral  end-organ ;  b,  a  sensor}'  nerve ;  c, 
organ.  The  peripheral  end-organ  is  the  part  of 
ratus  to  which  the  stimulus  necessaiy  for  the  pn 
the  sensation  is  applied.  This  stimulus  cause 
impulses  to  be  propagated  from  the  end-organ 
fibres  of  the  sensoiy  nerve  to  the  central  orgai 
that  nerve  terminates  at  its  central  extremity. 
vous  impulses  occasion  molecular  changes  in  the 
of  the  brain,  and  the  mind  becomes  conscious  of  t 
The  shape  and  construction  of  each  organ  of  Bcnst 
to  the  application  of  the  stimulus  required  for  I 
tion  of  the  particular  sensation  to  which  the  oi 
servient  Each  organ  of  sense  possesses  its  owi 
istio  form  of  end-organ.  The  touch  corpuscles  < 
the  end  bulbs  found  in  several  mucous  membrai 
Pacinian  corpuscles,  are  the  end-organs  occurri 
several  localities;  they  have  the  peripheral  « 
sensory  nerves  terminating  in  their  substanc 
axial  cylinder  of  the  nerve  fibre  ends  in  th< 
The  rods  and  cones  of  the  retina,  the  rods 
tho  cochlea,  the  olfactory  cells  of  the  nose,  a 
tatory  bodies  in  the  tongue,  are  the  end-org 
ing  to  their  several  organs  of  sense;  the  se 
fibres  which  terminate  in  relation  with  thei 
yet,  however,  been  traced  into  actual  cont 
their  substance.  A  stimulus,  whatever  may  b 
applied  to  any  organ  of  sense  can  excite  ooJy 
sensation  for  the  production  of  which  the  orgt 
vient  Thus  a  stimulus  applied  to  the  eye,  n 
the  natural  stimulus  of  the  waves  of  light,  th< 
stimulus  of  a  blow,  or  an  electric  stimulus,  cai 
the  sensation  of  light.  Stimuli  applied  to  the 
excite  the  sensation  of  sound,  and  in  like  mar 
other  sensea  In  studying  the  anatomy  of  t 
sense  the  arrangement  of  numerous  accessor 
which  assist  either  in  conducting  stimuli  or  i 
their  effects,  the  arrangement  and  structure  of  1 
en^-organs,  and  the  origin,  course,  and  distril 
sensory  nerves,  will  have  to  be  conaidered. 

The  KosB  or  organ  of  smell  Ib  a  large  cavil 
the  face,  between  the  orbits,  above  the  moul 
the  cribriform  plate  of  the  ethmoid  bone.  It  < 
by  the  anterior  nares,  or  nostrils,  with  tho  e 
sphere,  l^  the  posterior  nares  with  the  pharynx 
it  with  the  larynx,  trachea,  and  lungs.  It 
entrance  to  the  respiratory  passage,  is  accessc 
duction  of  the  voice,  aids  in  the  sense  of  tan 
one  of  the  most  important  features  of  the  fac 
divided  into  a  right  and  a  left  chamber  by  a  i 
partition,  the  septum  nasi,  so  that  the  ncas 
organ  in  the  same  sense  as  the  eyes  or  eai 
The  walls  of  the  cavity  of  the  noee  are  for 
bone  and  partiy  of  cartilage.  The  osseous  waj 
to  on  page  826.  The  cartilsges  form  the  poin 
.a  part  of  the  septum  nasi  The  mesuz/  or  sep 
triangular  in  shape,  and  fits  into  the  interva 
vomer,  the  mesial  plate  of  the  ethmoid,  and  t 
of  the  superior  manlla.  Anterioriy  and  infer 
b  free,  projects  on  to  the  face,  and  fozms  t 
the  neea  The  lateral  eartHoffes  foixn  the 
On  eaeh  side  is  an  upper  latertU  eartiia^e  i 


pteUato  cells:  in  dark-ccloured  eyes,  botn  are  mled  witJi 
dark  pigment  granules ;  whilst  in  light-coloured  eyes  the 
stellate  cells  of  tne  stroma  are  either  devoid  of  pigment  or 
only  faintly  coloured.  The  iris  contains  numerous  fasciculi 
of  involuntary  or  non-striped  muscular  fibre  arranged  in 
two  directions.  Circularly  arranged  fibres  surround  the 
aperture  of  the  pupil,  and  form  the  sphincter  ■  muscle,  by 
the  contraction  of  which  the  size  of  the  pupil  is  diminished. 
Smooth  muscular  fibres  also  radiate  from  the  pupillary  to 
the  ciliary  border  of  the  ins  and  form  the  dilatator  muscle. 
The  muscular  nature  of  these  fibres  in  the  human  iris  was 
long  disputed,  but  was  satisfactorily  demonstrated  in  1852 
by  Lister.  Jeropheef  has  also  described  circular  fasciculi 
surrounding  the  ciliary  border.  In  birds  and  reptiles  the 
muscular  tissue  of  the  iris  consists  of  transTersely  striped 
fibres.  The  arteries  of  the  iris  arise  from  the  drculus 
arteriosus, '  and  run  radially  forwards  towards  the  pppil, 
whore  they  anastomose  and  form  the  eircultu  irxdu  minor. 
They  possess  relatiyoly  thick  external  and  muscular  coats. 
The  capillaries  form  a  plexus  not  so  compact  as  that  of  the 
choroid  coat  The  veins  of  the  iris  end  in  the  vens  vorti- 
eosia  In  the  fostus  the  pupil  is  closed  in  by  a  delicate 
membrane,  tfumbraaM  pupillarii,  into  which  the  blood- 
vessels of  the  iris  are  prolonged.  This  membrane  disap- 
pears )>y  absorption  during  the  later  months  of  embryo  life. 
The  nerves  of  the  middle  coi^t  of  the  eyeball  are  the  long 
ciliary  branches  of  the  ophthalmic  division  of  the  5th  and 
the  short  ciliary  branches  of  the  dliary  ganglion  (PL  XIX 
fig.  7, 1^).  They  pierce  the  sclerotic  near  the  optic  nerve, 
and  run  forward  in  the  lamina  fusca  of  the  choroid.  They 
give  off  branches  to  the  choroid  which  form  in  it  a  plexus 
in  which  H.  MtLller  found  nerve  cells.  From  this  plexus 
delicate  branches  pass  to  the  muscular  coat  of  the  choroidal 
arteries.  <  The  ciliary  nerves  then  enter  the  ciliary  muscle, 
and  form  plexuses  with  interspersed  nerve  cells,  from 
which  branches  pass  to  the  muscular  fibres.  Other  branches 
of  the  ciliary  nerves  enter  the  iris,  and  form  plexuses,  from 
which  branches  proceed  'to  the  muscular  tissue. 

The  Retina  is  tlie  delicate  nervous  coat  of  the  eyeball 
vrhich  lies  immediately  internal  to  the  choroid,  and  extends 


FIjr-  78^— r>i*miinmfttle  Mietkm  throiurb  tha  retlnft  to  ihow  tha  sereral  Imjtn 
which  ftra  numbered  at  In  the  texL  Ct,  the  radial  flbret  of  the  nipportiiiff  eon- 
nacUT*  tiaioa. 

from  the  place  of  entrance  of  the  optic  nerve  as  far  forward 
as  the  ciliary  processes,  where  it  forms  a  jagged  border,  the 
ora  aerrata.  In  the  living  eye  it  is  translucent  and  culour- 
less,  but  shortly  after  death  it  becomes  grey :  it  is  soft  and 
so  easily  torn  Uiat  it  is  difficult  to  display  it  in  a  dissection 
without  injury.  Its  inner  or  anterior  surface,  concave 
forwards,  is  moulded  on  the  vitreous  body,  and  presents 
the  following  appearances : — Almost  exactly  in  the  antero- 
posterior axis  of  the  eyeball  is  a  transversely  oval  yellwo 
spot,  about  ^th  inch  in  its  long  diameter,  which  amongst 
mammals  is  found  only  in  ^man  and  apes,  though,  as  Knox 
and  Hulke  have  shown,  it  exists  in  reptiles ;  in  the  centre 
nf  this  spot  is  a  depression,  the  fovea  eentrtdie  ;  about  }th 
mch  to  the  inner  side  of  the  yellow  spot  is  a  slight  elevation, 
t&e  papilla  optioa^  which  marks  the  disc-like  entrance  of 
tUe  optic  nerve  intu  the  retina ;  here  the  fibres  of  the  nerve 
radiate  outwards  and  forwards  to  tlie  ora  serrata,  and 
branches  of  the  arteria  centralis  retinw  accompany  then. 
The  retina  is  highly  complex  in  structure,  and  cunsists 


01  nerve  nores  and  ceus,  et  penpberal  end-orgau,  ot  tx» 
nective  tvBs^e,  and  of  blood-veneli,  arranged  in  wveral 
layers.     Max  Schultze,  who  is  the  chief  authority  qd  the 
subject,  recognises  ten  layers,  but  indndei  among  these  tlie 
layer  of  hexagonal  pigment  cells  just  described  as  the  inner 
pigmentary  layer  of  tibe  choroid.    If  this  layer  be  omitted, 
nine  layers  may  then  be  recogniaed,  and,  following  Schultze, 
be  named   from  before  backwards  as  follows  :—l.  Hem- 
brana  limitans  interna ;  2.  Layer  of  optic  neive  fibrea  *,  3. 
Layer  of  ganglion  cells ;  4.  Internal  granQlated(moleciibr) 
layer ;  5.  Internal  granule  layer ;  6.  External  granulated 
layer ;  7.  External  granule  layer ;  8.  Membrana  limitans 
externa ;  9.  Bacillary  layer  (Fig.  78). 

The  nervous  elements  of  Sie  retina  will  first  be  eon* 
sidered.  The  optic  nerve  fibres  (2),  where  they  pierce  the 
sclerotic,  as  a  rule  lose  the  medullary  sheath,  and  radiate 
outwards  as  non-mednllated  fibres  from  the  optic  disc  to  the 
ora  serrata  immediately  behind  and  parallel  to  the  mem- 
brana limitans  interna  These  fibres  vary  greatly  in  site, 
and  are  frequently  varicosa.  When  any  of  the  optic  nerve 
fibres  retain  the  medullary  sheath  the  retina  is  there  ren- 
dered opaque.  Immediately  behind  the  nerve  fibres  is  the 
layer  of  gangliomc  nerve  cells  (3).  These  cells  are  either  hi* 
polar  or  multipolar.  In  tbe  living  eye  the  cell  Bubstanai 
is  hyaline  and  the  nucleus  transparent,  but  after  death  th< 
bubstance  both  of  t^A  body  of  the  cell  and  the  procease 
assumes  a  fibrillated  appearance,  like  the  axial  cylinder  c 
an  optic  nerve  fibre.  One  process,  the  central  proces 
extends  into  the  layer  of  optic  nerve  fibres ;  and  anothe 
the  peripheral,  into  the  internal  granulated  layer.  T] 
internal  granulated  layer  (4)  contains  the  branching  pi 
cesses  of  the  nerve  cells,  some  of  which  apparently  becoi 
continuous  with  an  arrangement  of  excessively  fine  fibr 
probably  nervous  in  thcij;  nature.  These  fibrils  are  in1 
mingled  with  a  delicate  plexus  of  connective  tissue.  1 
internal  granule  layer  (5)  contains  numerous  fusif( 
nucleated  enlai^ements,  the  so-called  internal  granx 
arranged'  in  superimposed  strata;  from  each  fusil 
enlargement  a  fibre  proceeds  in  two  directions,  one  cenli 
into  ^e  internal  granulated  layer,  and  one  peripherally 
the  exteriial  granulated  layer.  These  fibres  posseaa 
cosities,  and  resemble  the  optic  nerve  fibres.  The  exl 
granulated  layitr  (6)  is  very  thin,  and  consists  of  a 
panded  network  of  minute  fibres,  with  nuclei  sitoai 
the  poin^  of  intersection  of  the  fibres.  Krause  has 
it  the  membrana  fenestraia.  The  external  gran%tU 
(7)  (contains  numerous  fusiform  nucleated  enlargci 
the  so-called  external  granules,  arranged  in  superin 
strata :  from  each  enlargement  a  fibre  proceeda  i 
directions,  one  centrally  into  the  external  granulatec 
and  one  peripheraUy  through  the  membrana  limitans  i 
to  the  bacillary  layer,  where  it  becomes  oontinuo 
the  anterior  end  of  either  a  rod  or  a  cone,  as  tba  ci 
be.  Hence  these  fibres  of  the  external  grannie  li 
called  by  Schultze  rod  and  cone  fibres,  and  the 
granules  are  nucleated  enlai^ments  of  thes^  fibres. 
fibres  possess  varicosities  like  those  of  tlie  internal 
byer. 

The  haaUary  layer  (9)  or  membrane  of  Jacob 
of  multitudes  of  elongated  bodies  arranged  side 
like  rows  of  palisades,  and  verticoUy  to  the  s\: 
the  retina  Some  of  these  bodies  are  cylindr 
are  named  the  rods  of  the  retina ;  others  flask-sh. 
named  the  cones  of  the  retina :  the  rods  equal 
the  entire  thickness  of  the  bacillary  layer  ;  the 
shorter  than  the  rods,  and  are  interspersed 
intervahi  between -them  ;  the  apex  of  each  cone 
towards,  but  dues  not  reach,  the  plane  of  tiie  j: 
choroidal  surface  of  the  retina.  The  posterior  o  i 
of  each  rod  rests  against  the  pigmentary  layer  of  '  \ 


mutat*  €f  tM  tragyu  um  on  um  mm  <x  mat  pronunciiM  ; 
the  mtucU  ^  Hu  anti-iraffiu  ii  pUotd  <m  the  hook  of  thtl 
promineiloe ;  ths  frojuwirif  mu9$U  on  tlio  putUrior  or 
bnnUl  smf  M6  of  tho  wiride. 

The  ExUrwal  li^atm  ]md»  from  the  bottom  of  the  eonehl 
.  into  the  temporal  bone,  and  is  aeparated  from  the  tympanum 
or  middle  ear  bj  the  membran*  tympanL  It  ia  a  crooked 
poasage  one  and  quarter  inch  long^  inclined  it  flrat  f  orwarda 
and  npwardfly  then  downwarda  and  inwarda.  The  wall  of 
the  outer  end  of  the  paasage  U  formed  of  ftbro-cartilage 
oontinuona  with  the  cartilage  of  the  auride^  whilct  that  of 
the  deeper  end  ia  formed  of  the  plate-like  tympanio  part 
of  the  temporal  bonai  The  paange  la  lined  with  integu- 
ment oontinuotta  with  the  akin  of  the  auricle,  in  which  are 
situated  numerous  hurs,  together  with  ceruminoua  glanda 
which  accrete  the  well-known  yellow  "  wax.* 

The  Tympanum,  or  Drum,  or  Middh  Mar,  ia  a  chamber 
irregularly  euboidal  in  form,  situated  in  the  temporal  bone 
between  the  bottom  of  the  meatus  and  the  internal  oar. 
The  outer  wall  is  formed  of  the  mnnbrani  tympani,  which 
inclinee  obliquely  downwards  and  inwards  at  the  bottom 
of  fhe  external  meatus,  at  an  angb  of  60*  to  the  axis  of 
the  meatus,  whilst  the  membranes  in  the  two  ears  form 
with  each  other  an  obtuse  angle  of  130*  to  135\  Thetym- 
panic  membrane  is  attached  to  a  groove  at  the  bottom  of 
the  meatus,  and  is  oonoaTO  on  iti  outer,  coutcx  on  its  inner 
surface.  It  consists  of  three  layers :  an  external  tegumen- 
taiy,  oontiAuona  with  the  dcin  of  the  meatus,  which  con- 
tains no  hairs  or  glands ;  an  internal  mucous,  continuous 
with  the  mucous  Uning  of  the  tympanum ;  and  an  inter- 
mediate membrana  propria,  which  consists  of  unyielding 
fibres  arranged  both  radially  and  eirculariy.  The  radial 
fibres  radiate  from  the  point  of  attachment  of  the  handle 
of  the  malleua  The  membrana  propria  is  usually  said  to 
be  deetitute  both  of  nerres  SQd  Teasels,  but  Kessel  states 
that  nerves,  blood,  and  lymph  teaseli  exist  in  it  aa  well  as 
in  the  mucous  and  tegumentary  layera.  Immediately  in 
front  of  the  membmna  tympani  ii  the  Qlaserian  fissure. 
The  inner  wall  aeparatea  the  tympanum  from  the  labyrinth^ 
and  presents  the  following  appearances :  a  rounded  elevation 
or  promontory  caused  by  the  first  turn  of  the  ooohlea,  on 
the  surface  of  which  promontory  are  groovee  for  the 
lodgment  of  the  tympanic  plexus  of  nerves ;  above  the 
promontory  is  an  oval  opening  doeed  in  by  a  membrane, 
ihe/mntra  ovalU,  which  corresponds  with  the  vestibule  ; 
behind  and  bdow  the  promontory  is  a  round  opening  dosed 
in  by  a  membrane,  ihefinftira  rpiuneh,  which  corresponds 
with  the  tympanic  pessoge  in  the  cochlea.  The  floor  of 
the  tympanum  ia  a  narrow  chink  between  the  inner  and 
outer  waUs ;  and  the  roof  is  formed  by  the  anterior  surface 
of  the  petrous-temporal  bone.  At  ita  anterior>vall  the 
tympanum  opens  into  the  BuHaehian  iub4,  a  canal  which 
communicates  with  the  nasal  compartment  of  the  pharjmx 
immediately  behind  the  inferior  tnrbinaL  The  widl  of  the 
tympanic  end  of  this  tube  is  formed  of  bone,  that  of  the 
pharyngeal  end  of  a  curved  plate  of  hyaline  cartilage, 
which  is  connected  to  the  bone  by  fibro-cartilage ;  its 
pharyngeal  orifice  is  dilated  into  a  trumpet-shaped  mouth  ; 
through  this  tube  the  ciliated  mucous  membrane  of  the 
nasal  part  of  the  pharynx  ia  prolonged  into  the  tympanum. 
Tlie  cartilaginous  wall  of  the  tube  does  not  completely 
surround  it,  but  is  completed  by  a  fibrous  membrane,  and 
a  layer  of  voluntary  muscle,  named  by  Rfldinger  the  dila- 
tator tube.  Above  the  tympanic  orifice  of  the  Eustachian 
tube  is  a  fine  canal,  through  which  the  tensor  ^rmpani 
muscle  enters  the  tympanum.  At  its  posterior  wall  the 
tympanum  communicates  with  the  air-sinuses  in  the  mastoid 
temporal;  here  also  is  found  a  small  hollow  eminence, 
the  pyramid,  through  a  hole  at  the  apex  of  which  the  ten- 


wansmivs  uac  onoraa  wjmpuni  uvrrv. 

The  Qrmpanio  cavity  eontaina  thr&  imall  booM,  nuaii 
malleus,  incus,  and  stapes,  arrangsd  lo  u  to  fora  ta 
irregular  chain,  stretching  aoroes  the  cavity  from  ihe  otttar 
to  tibe  inner  wall 

The  MaiUui  or  hammer  is  the  moct  aUml  bonei  In 
it  may  be  recognised  a  head  separatedby  t  conitricted  neck 
from  an  elongated  handle^  Cloee  to  the  junction  of  tlie 
neck  and  handle  a  long  slender  proceie  projecte  downwuds 
and  forwards  to  be  inserted  into  the  Glaaeh&n  fiasnn,  and 
near  the  root  of  the  long  proceas  a  short  procees  projocti 
outwards,  ^y  iti  handle  the  malleTii  ii  intimately  con- 
nected with  the  centre  of  the  membrana  tympani ;  by  ita  bead 
it  articulatee  with  the  incus;  whilst  ligamentooa  fibres 
pass  from  it  upwards,  forwards,  outwards,  and  beekvaids 
to  the  tympanic  walla. 

The  Incut,  or  anvil-ahaped  bone,  poiseaea  a  body  and 
two  proceeeee ;  on  the  anterior  surface  of  the  body  ia  a 
saddle-shaped  hollow  in  which  the  head  of  the  maOeiia  fits; 
the  short  process  projects  almoat  horizontally  baokvarda. 
and  is  attached  by  a  ligament  to  the  posterior  wall  of 
the  tympanum ;  the  long  proceas  extends  at  first  down- 
wards and  then  inwards,  to  end  in  a  roonded  prqjeotioB, 
named  oe  orhieuhre,  through  which  it  artienlates  with  the 
stapea. 

The  Stapet,  or  atlrrup-ehaped  bone^  posseaees  a  head  and 
neck,  a  base  and  two  crura ;  the  head  aiticalatea  with  the 
OS  orbiculare  of  the  incus ;  from  the  conatrioted  neck  the 
two  crura  curve  inwarde  to  the  base,  which  is  attached  to 
the  fenestra  ovalis.  The  joint  between  the  maOeiu  and 
incue  is  diarthrodial  and  saddle-shaped,  and  the  aitioulai 
eurfacea  are  endoeed  by  a  capsular  ligament  The  joini 
between  the  inoua  and  stapea  ia  also  diarthrodia],  and  poi 
aessee  an  investing  capsular  ligament  Toynbee  and  E&d 
inger  have  described  ihe  base  of  the  stapee  and  the  marp 
of  the  fenestra  ovalis  aa  each  invested  by  hyaline  caztalag 
Between  theee  plates  dastio  fibrea  extend  in  a  plexif  ot 
manner,  and  the  intervals  between  them  aro  oocuped  ^ 
fluid ;  the  joint  seems,  therefore,  a  modified  amphiarthras 
The  bones  are  moved  on  each  other  at  these  jointa  by  sar 
muscles.  The  tensor  tympani  arises  from  tibe  apex  of 
petrous  temporal,  and  the  cartflage  of  the  Euataohian  V 
enters  the  tympanum  at  ita  anterior  wall,  and  ia  xnaei 
into  the  nuJleua  near  the  root  The  Uugator  tynij. 
musde  arisee  from  the  spine  of  the  sphenoid,  and  the 
tilage  of  the  Eustachian  tube  entera  the  tympanum  thrc 
the  Glaserian  fissure^  and  is  inserted  into  tiie  nook  at 
malleus.  The  ttapediui  arisee  within  the  pyramid,  m 
the  tympanum  through  the  hole  at  ita  apex,  and  ia  ine 
into  the  neck  of  the  stapes.  The  tympanum  ia  lined 
mucous  membrane  oontinuoua  with  that  of  the  Soata 
tube,  which  invests  the  tympanic  oaaiclea,  ligamenti 
muscles,  and  is  prolonged  backwards  ao  aa  to  lin 
mastoid  air-ainuses.  Tbe  epithelium  ooTering  thia 
brane^  where  it  linea  the  floor  and  the  «4)acent  pent 
anterior,  posterior,  and  internal  waUa,  oonaiata  of  « 
columnar  cells;  but  the  epithelium  ooTering  the  re 
promontory,  the  membrani  tympani,  and  the  ty 
ossicles,  is  tessellated.  In  the  sub-epithelial  coxi 
tissue  the  blood  and  lymph  vessele  and  nervea 
tympanum  ramify.  Kessel  haa  recently  deaciibec 
certain  peculiar  bodies,  which  conaiet  of  a,  centr 
l«and  with  a  series  of  capsules,  posseeainc^  a  fil>Till^ 
tore,  arranged  concentrically  around  the  aixis  ^  iHe 
of  theee  bodies  is  not  known. 

The  fornuition  of  the  auricle  and  external  xneatt: 
adapted  for  collecting  and  transmitting  aoruid^v 
inwards  to  the  middle  ear  and  labyrinth.  These  ^ 
strike  the  membrana  tympani,  and  are   propagate 


plata  of  bone,  the  otiectM  ipiral  lamina,  which,  tpringing 
from  the  modiolus,  winds  spirally  around  it,  and  projects 
into  the  tnbe.  When  the  membranoos  cochlea  is  in  its 
pkoe  the  division  is  completed  bj  a  membrane,  the  memr 
hranoiuM  tpiral  lamina^  or  batUar  memlnxme,  which  bridges 
across  the  inteiral  between  the  free  edge  of  the  osseoos 
spiral  lamina  and  the  outer  wall  of  the  tube,  to  which 
it  is  attached  by  the  $piral  eoehUar  Ugam/tnt  These 
passages  are  called  §oaia  tympani  and  jeofa  vaiibulu 
Bat  another  membrane,  the  wumbrtm$  of  Bdtmer^  also 
arises  from  a  denticula^  spiral  crest,  liimhut  or  eriHa 
tpiraUt,  attached  to  the  Testibular  border  of  the  free  edge 
of  the  osseous  spiral  lamina,  and  extends  to  the  roiral  li^ 
ment  at  the  oater  wall  of  the  tnbe,  on  the  Testibiilar  aspect 
of  the  basOar  membrane,  so  as  to  endosea  passage  between 
il  and  the  basilar  membrane,  called  9Gala  inttrmedia  or 
^Mificff  eochUarit,  The  membrane  of  Beissner  is  formed 
U  delicate  ▼awolar  oonnectiye  tissue^  with  sa  endothelial 


VIA.  8S.— ^IVbiwvwm  MotSoo  throDffh  tlM  tab*  of  Ite  cMUra.  a,  mnKUtmi  a 
«rat«r  waO  of  oochleas  8V,  tcol*  vroifMIt  n.  ocala  tynpoalt  DC.  4«cim 
cochltwrtot  «B,  nombnao  of  RrlMDWi  im,  teaUor  mmobm»i  e$,  oriiM 
•pmito;  tl, iplnl  UguBoiut  «r,  opiiml ffaaglloa  of Midttory  nmyi  §t,  o^iw  of 
ofCortL 

layer  on  each  of  its  two  surfaces.  The  scala  tympani  or 
luwer  passage,  widest  at  the  base  of  the  cochlea,  begins  at 
the  inner  wall  of  the  tympanum,  into  which  it  would  have 
upened  through  the  feneetra  rotunda,  had  not  the  fenestra 
been  doeed  up  by  a  membrane.  The  scala  Testibuli  or 
upper  passage,  also  widest  at  the  base^  communicates  with 
the  cavity  of  the  osseous  vestibule.  At  the  apex  of  the 
cochlea  these  two  seals  communicate  with  each  other 
through  a  small  hde,  the  kdietOrema,  As  the  scala  vestibuli 
opens  into  the  osseous  vestibule,  the  perilymph  is  continued 
into  it,  and  through  the  helicotrema  into  the  scala  tympani 
The  ductus  cochlearis  is  the  membranous  cochlea,  and  its 
walls  are  formed  of  Uie  basilar  membrane  next  the  scala 
tympani,  of  the  membrane  of  Reissner  next  the  scala 
vestibuli,  and  of  the  spiral  ligament  next  the  wall  of  the 
cochlea,  which 'connects  tibe  two  membranes  together.  It 
follows  the  spiral  windings  of  the  cochlea,  terminates  at  the 
apex  of  the  spiral  in  a  dosed  end,  whilst  at  the  base  it 
communicates  witii  the  sacculus  of  the  membranous  vcati- 
buJe  by  a  slender  tube,  the  eanalit  rtument ;  hence  the 
membranous  cochlea  contuns  endolymph.  The  terminer 
tion  of  the  cochlear  branches  of  the  anditory  nerve  and  the 
arrangement  of  the  peripheral  end-organs  in  relation  to 


them  are  to  bo  looked  for  in  the  basiltfDemlnm.  Tim 
parts  have  been  reneatedly  investigated  and  described  in 
elaborate  monographs,  the  titles  of  whichan  gimMtt 
appendix  to  Wald^er's  artide  on  the  oochlea  in  Strict 
Sandbueh  der  Lehre  von  dm  Geweben,  Leipoc,  1872.  The 
general  results  only  of  these  investigations  will  be  giva 
here,  and  the  original  memoirs  may  be  refened  to  for 
further  details. 

On  the  muiBce  of  the  basilar  membitne  directed  to  tlie 
ductus  cochlearis  a  remarkable  arrangement  of  ceDa  exiiti, 
which  presents  an  iqypearance  that  has  been  compared  witk 
•the  k^-board  of  a  pianoforte,  and  has  been  named  the  orgn 
o/CarH;  it  consiBts  of  the  following  partis-Some  of  then 
ceDs,  distinguished  by  their  elon^^  enrred  fonn,  m 
arranged  in  two  groups,  an  inner  and  an  oate&    The  celb 
of  the  inner  group  rest  by  a  broad  foot  on  the  inner  peitol 
the  basilar  membrane,  dose  to  its  attachment  to  the  apizal 
laming  project  obliquely  forwards  and  ontwirda,  and 
expand  into  a  dilated  head :  the  oella  of  the  outer  groap 
also  rest  by  a  broad  foot  on  the  same  membrane,  indise 
forwards  and  inwards,  and  fit  into  adepreaaion  in  the  head 
of  the  ceUs  of  the  inner  sroup :  these  two  groups  of  ceOa 
form  the  rod$  mfiUart  o/CorHf  and  by  their  jnxtapotitioa 
arch  over  an  exoessivdy  minute  cand  endoeed  between 
them  and  the  basOar  membrane,  whidi  may  be  named  the 
coHaio/CariL  The  inner  rods  are,  however,  more  nunerou 
than  the  outer,  and  Fritchard  has  shown  ^  the  roda 
increase  in  length  from  the  base  to  the  vpa  of  the  cod^ 
Immediatdy  internal  and  almost  paralld  to  the  inner  group 
of  these  rods,  and  adjacent  therefore  to  the  crista  spiralis, 
is  a  row  of  compressed  conical  odls,  which  poaaeaa  at  thdr 
anterior  enda  short  stiff  hair-like  processes;  they  are  the 
ifUMT  hair  edU  of  Deitera.    Immediatdy  eztemd  and 
almost  paralld  to  the  outer  group  of  rods  are  four  or  fiv« 
rows  of  hair  cdls,  the  outer  hair  eeUs,  which  are  attached 
by  their  bases  to  the  basilar  membrane,  whilst  from  Uie 
oppottte  extremity  a  brush  of-  hairs  projecta  through  thi 
reticular  membrane.    The  outer  hair  ceUs  are,  aocor^ng  U 
Waldeyer,  relatively  of  large  size  in  man.  '  The  reticuloi 
wtanbroM  of  KdUiker  is  a  delicate  framework  perforata 

SV 


by  rounded  hdea.  It  extendr  parallel  to  tBe  hawilar 
brane  from  the  inner  rods  of  Corti  to  the  external  i 
outer  hair  ceDs,  and  through  the  hdea  in  it  the  hain» 
latter  prqject  It  obvioudy  acta  aa  a  support  U 
anterior  ends  of  these  cells,  and  binds  togetlier 
important  dementa  of  the  organ  of  CortL  The  i 
between  the  outer  hair  odls  and  the  spiral  ligazi 
occupied  by  cdls  of  a  SMire  or  less  colamnar  fori 
iujjporHng  celli  of  Henaen.    Covering  awer  the   oi 


moTe  tiM  entire  tongue  within  the  eanty  of  the  month, 
protrude  it  between  the  lipe,  and  again  retract  it,  but  can 
modify  its  form ;  thua  the  dorsum  can  be  flattened,  nmde 
convex  or  concave,  the  margina  can  be  raised  or  depreeaed, 
and  the  tip  elevated  or  depressed. 

The  mucous  membrane  of  the  tongue  forms  a  part  of  the 
general  mucous  lining  of  the  mouth;  it  oovers  the  dorsum, 
tip,  sides,  and  under  surface;  is  reflected  from  the  under 
surface  to  the  floor  of  the  mouth,  where  it  forms  theyromttm 
or  bridle  of  the  tongue,  and  is  reflected  also  from  the  base 
to  the  epiglottis  as  the  frcena  of  the  epiglottis,  as  well  as 
over  the  tonsils  and  anterior  palatine  pillars.  This  mem- 
brane has  its  free  surface  elevated  into  multitudes  of  fine 
processes,  called  the  papilln  of  the  tongue,  some  of  which 
are  simple,  others  compound.  The  tiimpU  papiliw  are 
situated  on  the  back  part  of  the  dorsum  and  the  under  sur- 
face of  the  mucous  membrane,  as  well  as  scattered  between 
the  compound  papille;  they  are  simple  conical  elevations 
of  the  membrane.  The  compound  papiUa  are  arranged  in 
three  groupe,  named  filiform,  fungiform,  and  dreumvalUte 
papilla.  The  filiform  papillcB,  elongated  and  thread-like, 
are  the  smallest  and  most  numerous,  and  cover  the  dorsum 
in  front  of  the  circumvallate  papilln.  The  fimgiform  or 
dub-shaped  Are  scattered  oyer  the  anterior  and  middle 
parts  of  the  dorsum,  and  at  the  tip  and  sides.  The 
eirewmvattate  papilla,  seven  to  twelve  in  number,  form  a 
V-shaped  figure  on  the  dorsum  towards  its  base ;  a  depres- 
sion in  the  mucous  membrane,  called  foramen  eaevm, 
marks  tilie  apex  of  the  V.  These  are  the  Ugrgest  papiUe ; 
each  is  sunk  in  a  vallum  or  trench-like  depression  oi  the 
mucous  membrane,  which  isolates  it  from  the  surrounding 
surface.  The  compound  character  of  tiieee  papilla  is  due 
to  each  having  projectmg  from  it  numerous  smidl  secondary 
papilla.  The  epithelial  covering  of  the  filiform  papilla  is 
characterised  by  the  peculiar  modification  which  the  tessel- 
lated epithelium  of  the  mouth  has  undergone;  the  cells 
have  become  comified  and  elongated  into  dense,  imbricated 
brush-like  processes.  In  the  camivora  the  epithelium  k  so 
hardened  as  to  form  sharp  spines,  with  the  points  turned 
backwards,  which  give  to  the  tongues  of  these  animals  a 
rough  prickly  character.  In  the  fungiform  and  dronmval- 
late  papilla  the  inequalities  between  Uie  secondary  papilla, 
whidi  project  from  them,  are  filled  up  by  the  tenellated 
epithelium,  so  that  the  surface  of  the  compound  papilla 
has  a  smooth  appearance.    Both  the  simple  and  oompound 


na  M^-8eetloB  throafb  A  gufUtorr  tamtlU  of  tiM  rabUf^  tOBiHA    ... 
torj  bnlte  tttiuted  tn  E^  Um  •plthallal  layer  of  th«  mvoom  BMnibraM  i  V,  oapO- 

papilla  are  highly  vascular;  the  lingual  artery  not  only 
supplies  tl^  muscular  substance  of  the  tongue,  but  gives 
off  fine  branches  to  the  mucous  membrane.  "Hiese  branches 
end  in  capillaries,  which  form  simple  loops  in  the  simple 
papilla,  but  in  the  compound  papilla  the  capillaries  are  so 
multipliod  that  each  secondary  papilla  has  a  capillary  loop 
within  it  The  tongue  is  provided  with  several  nerves. 
The  hypo-glossal  nerve  suppUee  its  muscular  structnre^  but 


the  inferior  lingQajis  appanotly  neeiTM  a  nuMih  fitntie 
chorda  tympani  of  the  facial    The  lingiul  bnncbctftk 
fifth  ii  distributed  to  the  mucons  membnaeoC t^ vsl^km 
two-thirds  of  the  tongue :  it  breaks  np  into  minute  biiDdM, 
which  enter  the  fungifonn  and  filifonn  papilla,  but  tbeir 
exact  mode  of  termination  has  not  been  pnQidjucertuM&, 
though  end-bulba  and  gustatoxy  bodia  are  aid  to  but 
been  seen  in  connection  with  some  o(  thetenninal  Itnocba 
The  glossal  branch  of  the  glosso-phsijogeal  i»  teikud 
to  the  mucous  membrane  of  the  root  of  the  tongoe  aod  d 
the  circumvallate  papilla.     In  conDaetion  withitatamiul 
branches  peenliar  fiask-ehaped  organs,  called  ^Mtatory  yht 
or  bodiet,  have  recently  been  described  by  Lot^  Sckvalbe, 
and  Engelmann,  in  the  sidee  of  the  orcomnlbto^A. 
These  have  been  found  in  large  niunbeEB  in  kmetlated 
folds  of  the  mucous  membrdbie  of  the  posteiior  part  of  tbe 
side  of  the  rabbit's  tongue,  which  f  dds  may  «ppro|Rii^] 
therefore  be  called  gudalory  lameUee.    When  aectiois  in 
made  through  090  of  these  folds,  or  through  a  drcnmnl' 
late  papilla  and  the  trench  which  sornmnda  %  wmxstm 
fiaskshaped  gustatory  bulbs  may  be  seen         ^^^ 
in  the  epithelium,  which  covers  the  aide    1 
of  the'papiUa  and  the   opposite  side  of 
the  trench.    The  bottom  of  each  flask  is 
next  the  sub-epithelial  tissue,  whilst  its 
short  neck  opens  on  the  surface  by  a 
mouth,  the  gwUOory  pore  ;  similar  bodies, 
though  in  much  smaller  numbers,  have 
also  been  seen  in  the  fungiform  papilla. 
Each  gustatoiy  body  consiBtsof  twodiffe-  ^^  ^^.^ 
rent  forms  of  cells»  named  covering  celU    »J^ 
and  trngUsUrff  celU.    The  covering  cells    j^SS 
are  elongated,  nucleated  spindles,  which,    ^J^JlSiLs^ 
arranged  in  layers,  form  tne  envelope  of 
each  gustatory  bulb,  and  reach  from  the  bottom  to  to 
mouth  of  the  flask;  they  endoee  the  goaUtoiy  ^ 
The  gustatory  cells  are  attenuated,  homogeneoua,  an 
highly  ref  ractfle  oells,  which  poeseea  an  elliptical  nud^u 
body  with  two  processes,  a  central  and  peripheni    TtA 
cells  occupy  the  axis  of  the  gnatatoiy  bulb.    The  pe 
pheral  process,  broader  than  the  cenlial,  sometanaei 
in  a  short  hair-like  tip,  which  almost  reacha  the  g 
tatory  pore;  the  central  process  extends  to  the  bsse 
the  flask,  and  often  divides  into  smsli  branchea.    1 
process  is  varicose,  and  not   unlike  the  axial  cylin 
of  a  nerve  fibre.    The  branchea  of  the  ^oeso-pharyu 
nerve,  which  are  distributed  to  the  back  ol  the  ton 
enter  the  orcumvallate  papiUse,  and  form  a  minute  pie 
with  groups  of  nerve  cells  interspened  in  it,  trasa  ^  1 
bundlss  both  of  medullated  and  non-medullated  fibres  | 
to  the  basis  of  the  gustatory  bulba  ;  .and  it  is  believed 
the'  finest  non-medullated  fibrea  are  contmnoua  wi\^ 
peripheral  processes  of  the  goatatory  cells,  which  are  I 
fore  regarded  as  the  peripheral  end-organa  of  the  ner 
taste,  and  by  the  excitation  of  tbeae  bodies  gustat 
taste  sensations  are  produced.     As  tbe  gloeao-phar 
is  the  nerve  distributed  to  the  ^rcazaTaUate  papi^ 
these  gustatory  bulba  are  especially  found,  it  is  th 
the  special  nerve  of  taste ;  but  as  diese  bulbs  ha* 
been  sparingly  seen  in  the  otlier  papiUsa,  wrbexa  the 
nerve  is  di^buted,  that  nerve  probably  acta  in  c 
degree  as  a  nerve  of  taste,  though  its  apeciaX  tui 
undoubtedly  that  o|  a  nerwe  of    touch.     The  gi 
'bulba  are  nol  penetnited  by  blood-weasels,  but,  aa 
shows,  the    vascular  sub-epithelial    tissue    ia   \\ 
upwaids  along  the  sides  of  ih»  bulba  almoet  aa  it\ 
plane  of  the   gustatoiy  pore.      Key,    Beale,    aii 
observers   have   described    special     moi^catioui 
epithelium  in  connection  with  the  temiioationa  of  1 
tory  neires  in  the  fro^    Tha  luuoo^a  iMmbrai 


nnger,  ana  itm  »  nvnaxea  a  nim  nonj  enrraa  pttM,  uie 
luU.  Each  nail  lesU  on  a  bed,  Uia  aorfaoe  of  whidi  is 
formed  of  tlie  cutis,  which  alao  orerlape  the  tide  and  root 
of  the  nail ;  thns  the  nail  fite  into  a  groore  f onned  of  ihe 
eotia  fomething  after  the  manner  in  which  a  watch-glasi 
fits  into  its  rim.  A  nail  is  merely  a  q>eeial  modifica- 
tion of  the  cntide,  the  cells  of  the  superficial  stratum  of 
which  an  more  homj,  harder,  and  more  fizmlj  adherent 
to  each  other  than  in  the  cuticle  proper.  Deeper  then  the 
homj  stratum  is  the  rete  Malpigfaii  of  the  nail,  the  eeDs  of 
which  are  sof t»  as  in  the  cutide  itseUL  The  entis  forming 
the  bed  of  the  naU  is  studded  with  papilljB,  which  are 
arranged  in  almost  psrsllel  rows,  and  are  highly  vascular. - 
Nsili  grow  both  in  length  and  thickness :  the  incnsse  in 
thickness  is  due  to  the  formation  of  nerre  cells  on  the  bed 
of  the  nail  ;Ahe  incresse  in  length  takes  plaoe  throogjh  the 
formation  of  nail  cells  at  its  root,  and  as  the  nail  is  thus 
slowly  pushed  forward  it  requires  to  be  cut  at  intenrals^ 
At  the  root^  sides,  and  below  the  free  border  of  the  nail  the 
cuticle  is  continuous  with  the  subetande  of  the  nsil  itsell 

Hair, — ^Projecting  from  the  surface  of  the  skin  sre  multi- 
tudes of  elongated  cylindrical  homy  structures,  the  haira 
In  the  skin  of  the  scalp,  the  armpits,  and  the  pubis,  they 
are  long  and  numerous ;  but  in  the  eye-brows,  eye-lashes, 
vibrissas  of  the  nostrils,  and  surface  of  the  body  gensnlly, 
they  are  short  They  are  stronger  and  thicker  in  the  skhi 
of  man  than  of  woman,  more  espedaUy  on  the  cheeks, 
lips,  and  chin.  Hairs  do  not  grow  from  the  skin  of  the 
palms  and  soles,  the  back  of  the  ungual  phalanges,  and  the 
surface  of  the  upper  eye-lids.  Eadi  hair  ii  partially  em- 
bedded in  a  depression  of  the  skin,  called  a  kair/oUieU,  The 
deeper  end  of  the  follicle  is  somewhat  dilated,  and  has  in  it  a 
papilla,  the  kair  papilla.  The  wall  of  the  hair  follicle  is 
formed  of  the  constituent  structures  of  the  skin ;  the  outer 
part  of  the  wall  belongs  to  the  cutis,  and  has  been  described 
ss  armnged  in  three  layers,  the  external,  middle,  and  inner 
byer  of  the  hair  follicle.  The  external  and  middle  layen  are 
formed  of  connective  tissue,  with  blood-vessels ;  whilst  the 
inner,  sometimee  called  the  viireout  layer,  is  transparent 
and  homogeneous,  and  continuous  with  the  so-called  base- 
msnt  membrane  of  the  cutis.  The  inner  part  of  the  wall  of 
the  hair  follicle,  or  the  rool-sheath,  belongs  to  the  cutide, 
and  consists  of  two  layers,  the  outer  and  inner  root-sheaths. 
The  ouUr  rool-theath  is  continuous  witii  the  rete  Mslpighii, 
and  consists  of  cells  similar  to  those  of  that  stratum.  The 
intur  root'sKeath  is  continuous  with  the  homy  stratum  of 
the  cutide,  and  oonslBts  of  ebngated  scale-like  translucent 
cells  in  which  no  nuclei  can  be  seen. 

A  hair  possesses  a  root,  a  shaft,  and  a  tip ;  the  root  is 
embedded  in  the  hair  follide,  whilst  the  shaft  and  tip  form 
the  free  projecting  part  of  the  hair.  In  the  human  hair 
the  substance  of  Uie  hair  is  composed  of  a>I&rotfs-looking 
homy  material,  which  by  the  action  of  strong  sulphuric  add 
is  resolved  into  elongated,  dosely  compacted,  fudform  ceUs, 
which  in  coloured  hairs  contain  pigment  granules.  In  the 
thicker  hairs  the  ceUs  in  the  axis  of  the  hair  are  polygonal, 
contain  air,  and  form  a  central  pith  or  medulla,  Thid  hair 
is  invested  by  imbricated  scale-like  cells,  which  form  the 
hair  cutide.  In  different  animals  the  sise  and  relative  pro- 
portion of  the  cells  of  the  cuticle,  meduUa,  and  fibrous  part 
of  the  hair  present  many  modifications.  The  wool  of  the 
•beep  has  its  cutide  scales,  with  well-defined  serrated 
margins,  so  that  the  hair  of  this  animal  is  wdl  adapted  for 
felting  into  doth ;  in  the  bat,  also,  the  cutide  cells  are 
targe  and  strongly  serrated.  The  bristles  of  the  pig,  again, 
have  the  fibrous  part  of  the  hair  largely  devdoped.  In 
the  deer  tribe  the  hair  consiets  of  polygonal  medulla-like 
cells,  which  contain  air.  The  root  of  the  hair  dilates  at  its 
deeper  end  into  a  bulb  which  embracee  the  hair  papilla. 
(t  is  softer  in  texture  tiian  the  diaft,  so  that  ths  cellular 


stracture  01  tne  nair  is  mon  easuy  denunsuaML  Aext 
thepapina  the  cells  are  like  thoee  of  the  reto  Milpidm, 
but  when  traced  onwards  to  the  shaft  thiy  ire  ms  to 
become  differentiated,  both  in  structore  md  compostM, 
into  the  proper  hair  cells.'   The  root  ii  enveloped  in  a  ipedal 
sheath,  termed  the  Aeaik  efHuaief,  ennpowd  of  npcieitad 
cells,  which  sheath,  in  the  more  saperiiidal  psit  of  tk 
follide,  blends  with  the  internal  root^ettlL    The  liair 
papilla  bears  to  the  hair  the  same  relation  u  s  papiQA  d 
the  eutts  has  to  its  investing  entide,  so  that  s  bsir  is  to  be 
regarded  as  a  BpedaOy  modified  cuticubr  itnictiniL   Hie 
hmnan  hair  p^uDa  is  vascular,  but  no  tMrres  hsTe  beea 
traced  into  it     In  the  tactile  bain  of  the  mammsfa,  hov- 
ever,  nerves  have  been  traced  into  their  papilhBL 

The  bristles,  feathers,  daws,  hoafis,  ths  homyenvekipeai 
the  hocn  cores  in  the  hollow  homed  rumfanDtSjSndvsrioai 
tegumentary  spines  and  scales^  preaent  in  many  aniniah, 
are,  like  hain  and  nails^  speoal  mndificatjona  of  the 
tegumentary  sjitem. 

Each  haur  follide  has  opening  into  it  the  exoetoiy  dud 
of  a  sinall  dand,  named  a  eSbaeeom  gland.  This  i^aiui 
conaista  of  ue  excretofy  duct,  and  of  from  two  io  twenty 
gimpe-like  saccular  expansions  which  open  into  the  dud 
The  wall  of  the  aacculi  and  of  the  duct  is  cnntmuooa  wit] 
the  vitreoua  layer  of  the  outer  wall  cf  the  hair  foUid 
OapiUaiy  blood-veasels  are  distributed  on  the  outerwall  < 
the  aacculi  The  aacculi  are  almost  entirely  filled  wil 
pdygooal  cells  containing  drope.  of  fst»  whidi  oeSs  a 
continuous  with  the  epithelial  lining  of  the  glsnd  duet  ai 
the  cells  of  the  outer  root-sheath;  Thess  glsnds  secreti 
fat^  material,  which  lubricates  the  sarjhce  of  the  ha 
Sometimes  a  small  parasite,  called  AeanufoUiculcrumi 
found  in  a  aebaoeous  gland. 

Some  yean  ago  KSUiker  deecribed  one  or  two  bon^ 
of  amooth  muscular  fibres  extending  from  the  waA  of 
hair  follide  to  the  deep  surface  of  the  cutis;  these  muac 
named  arredarei  pili,  by  their  contraction  erect  the  hi 
that  is,  cause  them  to  become  more  prominent,  ^nd  prod 
the  condition  of  skin,  called  e%aii  amerina  or  gooee  a 
well  known  to  occur  when  odd  is  applied  to  the  surf  ai 
the  body. 

Hairs  are  devdoped  about  the  i\h  month  of  embryo 
within  depressions  in  ths  cutis,  which  form  the  future 
follides,  filled  with  ceDs  similar  to,  and  continaous 
those  of  the  rete  MalpighiL  A  papilla  forma  at  the  b^ 
of  this  depression,  around  which  the  cells  become  am 
in  a  bultious  expandon.  The  cells,  in  line  with  tlie 
dongate  and  harden,  and  group  themaelvea  ao  aa  tc 
the  diaft  of  the  young  hear,  which  at  this  stage  ia 
pletely  buried  within  tiie  follicle.  A  rapid  produd 
new  cells  takes  plaoe  at  the  bulb,  the  hair  oonaeq 
increases  in  length,  and  is  pushed  outwarda  tlirouj 
superficial  homy  stratum  of  the  cutide,  which  bad 
in  the  mouth  of  the  depresdon  or  follicle  in  whidi  i 
is  produced.  At  the  same  time,  the  more  extern 
within  the  follide  are  pushed  outwarda  tovrards  i 
and  form  the  ceDs  of  the  root-sheath.  When  a 
pulled  out  of  its  follide  the  cells  of  the  root-«h« 
dnwn  out  along  with  it  A  new  hair  vdU  be  d< 
at  the  bottom  of  a  follide  from  which  the  hstir  hi 
shed  as  long  as  cdls  continue  to  be  formed  aro 
papillaL  When  the  growth  of  cells  ceaaee  wiihin. 
foUides  then  permanent  baldnees  is  the  Teeolt. 

The  sebaceous  slands  are  devdoped  as  bud-lUce 
from  the  hair  foUides,  filled,  like  the  follicles  tbf  i 
with  cdls  continuous  with  thoee  of  the  rete  Iwl 
Instead  of  the  cdls  in  these  buds  di£rerentia.tixi 
hair,  they  become  filled  with  fatty  particles,  ax^d 
of  the  bud  assumes  the  diaracterist&o  ssocul^tedl 
the  gland. 


the  4th  tot]^  8th  dorttl  Ttrtebra.  The  apex  it  direeted 
lorwArcU,  dt^vn  wards,  and  to  the  loft,  opposite  to  the  inter- 
Tal  between  the  5th  and  6th  left  riba.  The  heart  haa  on 
its  aorface  groorea  which  indicate  ita  diyiaiod  internally 
into  four  chambers,  two  in  its  right  half,  two  in  ita  left 
half,  The  right  chambers  are  the  right  anride  and  right 
▼entricle.  The  left  chambera  are  the  left  auricle  and  left 
▼entriole.  All  theae  chambers  are  lined  bj  a  amooth 
membrane^  the  endoeardium,  which  ia  continaoas  on  the 
one  hand  with  the  lining  .membrane  of  the  Teina,  on  the 
other  with  the  lining  membrane  of  the  arteriea. 

The  Btgki  AuricU  oocnpiea  the  right  part  of  the  base  of 
the  heart  It  oonaista  of  a  large  dilated  portion,  the  mimm 
tnioftw,  and  of  a  small  ear«haped  appendage,  the  oMriemla, 
Its  mnaonlar  wall  ia  smooth  internally,  except  in  the  ami- 
cola  and  adjacent  anterior  waD  of  the  sinos  Tenoaoa,  where 
It  is  thrown  into  parallel  ridgea  like  the  teeth  of  a  eomb, 
and  named  mu9c%di  peetinati.  Into  the  sinoa  Tenoaoa  open 
the  great  ayvtemie  veina  or  rena  cavai  The  tuptrior  mna ' 
cawa  conveya  to  the  aoricle  the  syatemio  blood  that  -haa 
been  drcolating  in  the  body  above  the  diaphragm  ;  it  opena 
by  a  patent  mouth  into  the  opper  and  back  part  of  the 
sinoa  Tenoaua  The  inferior  vena  cava  oonveya  to  the 
aoride  the  blood  that  haa  been  ctrcolating  in  the  parte  of 
tiiie  body  below  the  diaphragm ;  it  opens  into  the  bwer  and 
back  part  of  the  amide,  and  at  ita  month  is  a  rodimentaiy 
Talve,  the  £ttetachian  valve,  Cloae  to  ita  orifice  ia  the 
mooth  of  another  large  vein,  the  eorcnarp  venom  eimus, 
which  also  poasesses  a  small  Talve.  Several  minote  open- 
ings, Mke  foramina  Theheeii,  scattered  orer  the  inner  wall 
of  the  auricle,  are  the  mouths  of  small  veins  ramifying  in 
the  wall  itself.  Through  these  various  orifices  the  venous 
blood  pours  into  the  auricle,  and  then  fiows  into  the  right 
ventride  through  a  large  orifice  of  communication  between 
them.  The  right  auricle  is  separated  by  a  partition,  the 
atirieular  tepCum,  from  the  left  auride.  On  Uie  surface  of 
this  septum  is  a  depression,  the  Jbata  ovo/if ,  surrounded  by 
a  raised  border,  the  annulua  atfaliSf  with  which  border  the 
inner  end  of  the  Eustachian  valve  is  continuous.  Before 
the  birth  of  the  child  the  septum  is  perforated  by  a  hole, 
called  foramen  ovale,  through  which  the  blood  flows  directly 
into  the  left  auricle,  but  thia  foramen  ia  obliterated  after 
the  birth  of  the  child. 

The  Right  Ventricle  forms  the  right  border,  a  large  part 
of  the  anterior  surface,  but  only  a  small  part  of  the  posterior 
surface  of  the  heart  It  is  shaped  somewhat  like  a  flattened 
cone,  its  apex  being  directed  downwards  towards  the  apex 
of  the  heart,  its  base  to  the  corresponding  auricle.  The 
inner  surface  of  its  wall  is  very  irregular,  owing  to  the 
muscular  bundles  being  elevated  into  strong  ridges,  caDed 
enlumnce  eamece.  Two,  or  it  may  be  three,  of  these  fleshy 
columns  project  like  nipples  or  big  papille  into  the  cavity  of 
the  ventricle,  and  are  cidled  mueeuli  papillaret.  Attached 
to  the  free  apex  of  each  papillary  muscle  are  several  fibrous 
threads,  tha  chorda  tendtntce,  which,  by  their  opposite  extre- 
mities, are  connected  to  the  segments  of  a  large  valve  situ- 
ated around  the  opening  between  the  right  auricle  and 
ventrida  The  right  auriculo-ventricular  opening,  situated  at 
the  base  of  the  ventricle,  is  sufficiently  large  to  admit  three 
fingers;  and  possesses  a  valve  which  conaiBts  of  three  large 
pointed  segments  or  cusps  (hence  the  name  trieuepid  given  to 
it),  between  which  three  small  intermediate  cusps  lie.  One 
of  the  large  cunps  lies  opposite  the  anterior  wall  of  the  ven- 
tricle, another  opposite  the  posterior,  whflst  the  third  is 
between  the  auriculo-ventricular  and  pulmonary  openings. 
I1ie  cusps  are  flattened  triangular  folds  of  membrane  con- 
nected by  their  bases  around  the  opening ;  when  the  valve 
is  not  in  action  the  apex  of  each  cusp  hangs  pendulous  in 
the  ventricle  :  one  surface  ia  smooth,  and  looks  to  the  cavity 
of  the  ventricle,  the  other  surface  is  rou^  and  directed  to 


ita  waQ;  to  thia  rough  aorfaee,  to  the apex,tDd  totheedgei 
of  the  eoap,  the  ohordjs  tendinea  are  ittached.  Ai  tke 
mnaeoli  papillarea,  from  which  the  chords  tendiiMa  tptiB^ 
lie  oppoaite  the  intervale  between  the  eoipi,  th«  chorda 
tendinea  from  any  given  papillaiy  Quels  divide  them- 
advea  into  two  groopa,  one  for  each  of  flie  two  eospi 
betvaon  which  it  ia  aitnatad.     Attention  hu  raeeatlj  bcts 


Tta  80.~OsTittM  of  the  right  lidi  of  ths  Heait 

m,  mpurtor,  n4  k,  tef«rior  vMaesvA;  4;  vek  of  aoitat  i,  Mfanontfv  tih^x 
right,  u4  /.  toft  Mrieutor  app«BdaR«t  ^  fmna  otaIU:  K  EiMtachlaa  ««ii 
i.  mcMUA  or  coroBury  vvla :  ^  m,  i^  OMpa  of  th«  trte««pi4  «■!?«;  c^  i^  i «» 
Uir7  msMlMt  A  MnUvBtf  valT«t  a  corpw  Aniitll ;  r.  lanoU. 


drawn  by  Bolleaton  to  a  band  which  passes  from  the  V>a 
of  the  anterior  papillary  musde  to  the  sepUl  wall  of  t 
ventrida.  Aa  it  preventa  over-diatension  of  the  ventric 
he  haa  named  it  the  moderator  hand.  The  base  of  ll 
ventride  forma  to  the  left  and  in  front  of  the  auricv 
ventricular  opening,  a  f  unnel-ahaped  prolongation,  the  eoi 
arterioeue,  from  which  the  pulmonary  artery  ariacs,  throi 
the  intermediation  of  a  atrong  fibrous  ring.  Surround 
the  mouth  of  thia  artery  ia  a  valve  called  semilunar,  wl 
consists  of  three  aemilunar  aegmenta.  Each  aegmen 
attached  by  ita  convex  border  to  the  artery  where  it  apr 
from  the  ventricle  The  opposite  border  ia  free,  and 
sesses  at  its  centre  a  minute  nodule,  the  corpue  Arc 
from  which  dender  threads  curve  outwarda  ait  the 
border  and  in  the  substance  of  the  valve  to  atrength* 
A  thin  lunated  portion  lies  immediately  within  the 
border.  One  surface  of  the  valve  ia  oonvex,  »nd  dii 
to  the  lumen  ({.0.,  the  apace  contained  by  the  -walla)  < 
artery;  the  other  ia  concave,  and  directed  to  the  waU  1 
artery,  and  between  it  and  the  wall  is  a  pouch  naxne^ 
of  Valealva,  The  pulmonary  artery  axtenda  upwaitS 
to  the  left  for  about  1}  inch,  and  then  divides  in 
branches,  one  for  each  lung.  The  right  ventricle  1 
pletely  separated  from  the  left  by  the  vtntricuicar  4 
which  passes  obliquely  from  left  to  right,  and  from 
backwards,  so  that  it  forma  the  poaterior  wall  of  tli 
ventricle  and  the  anterior  wall  of  the  left. 

The  Left  Auride  occupiea  the  left  part  of  the 
the  heart,  and,  like  the  right  auricle,  oonsista  of  a 
einus  venoeut  and  an  ear-shaped  auriciti€u  Ita  jx 
wall  forms  a  smooth  surface  intemaDy,  except 
auricula,  where  the  ridge-shaped  muecuii  jDecftftai! 
Opening  into  the  sinus  are  the  orifices  of  tlie  forur  />«ii 
veins,  two  from  the  right,  two  from  the  lefi    l\ixi,j 


